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LIGHTING SCOPE
Adoptlon of 3-D Printing leads to
batior customisation of lighting echemes

GREEN TECHNOLOGY

LED Lighting Indusiry Is experiencing
a large number of competithve players

LED LIGHTING
S5S5L Is a promising solution and
a business opportunity for future
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What will be the effect of

rising indirect taxes

on the cost of power production?
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Prasamting Tl - the new. deslgn-verified aluminium busbar-based

power distributon selution from LET.

Thee: et Ti raange s a design-srified salution offienead with an
aluminium bushar opilan. it provides 8 unigue blend of safety,
standardization arxd cost competitiveness,

The unique bushar armangement reduces Impedance and heat
oz, thenelw smving alimaost 0% energy ower convertonal
systens. Moraowar, thase systems faatuna
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& fully-campartmertalized design, with an oprficn of alumEnium
ar copper bushars — ensuring quicker deliveny and sesier
installation.

So, the next time you require alectrical distribution

solutons for your project, get the aluminium edge with the
dasign-varifiad Tl Ranga.
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[T | Established in the year 2000 with a madest manufacturing
® range upto 33 k¥ Cass, gradually expanded and upgraded to
ESENN AR 132 k¥ class in the year 2008 with the goal of going glabal with
TRANSFORMERS Intemational standards to manufacture Transformers In the

AR IS0 5004, IS0 14001 & OHSAS 18001 rangeupto 132 kv Class.

Coriifiad Company
‘Quality’ it not on obsession ...

Technicalty 3fonest Transformers But a profession ....at ESENNAR

We do not highllght ‘Quality’ In our Product Characterstlcs
because It Is embedded in our processes.

Product Range

3160 kVA of 137 kV cless
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Roctifier Tremsformens
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Dry Type Transformmirs

Esennar Transformers Pvt. Ltd.
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Increased rates of
service tax and
excise duty will
raise operating and
capital costs for the
power plants...
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in the Budget 2015-18, it has proposed to set up five new Ultra

hMega Power Projects (UMPPs), It has also been declared that all
| | clearances will be in place before the projects are awarded through
auction. Also, atransparent auction process will be in place to address
the long-standing coal supply issue to the power plants. |nthe renewable
segment, the govt. has revised its target to 1,75,000 KW til 2022 The
secord unit of the Kudankulam Muclear Power will be ready in 201516,

= T he govt. wants to supply uninterrupted power to all by 2022, thus

Mo additional tax benefit has been offered this time, but the proposal to
allow to ¢laim the halance 50% additional depreciation {where assets
are used for lessthan 180 days inthe year of acquisition and installation)
in the next FY, will be of great advantage. Also, the plan —for appointing a committee
to find the possibility of preparing a pre-existing regulatory mechanism to replace
the existing process involving multiple prior permissiens — is a progressive step.

The increased rates of service tax to 14% and excise duty to 12.5% will raise both
operating and capital costs for the power sector. Also, the levies like Swachh Bharat
Cess (2%} and Coal Energy Cess {raised to Bs. 200 per tonne) will add to the cost
of power production. A partial offset is being foreseen from the proposals like some
administrative relief to the Mega and UMPPs by extending the period for giving the
bank guarantee while claiming excise and customs exemption — and the reduction
in the corporate tax rate {to 25%), which is to be in place ower the next four years.

I'm glad to inform you that B K, Chatterjee {PK} has joined our team recently asthe
Editor of Electrical India. PK has almost two decades of experience in various B2B
publications. | firmly belisve that his versatile exposure, long expearience and proven
leadership quality will definitely add values to your favourite magagine,

Do send in your comments at miyer@charypublications.in
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YOUR COMPLIANCE
PARTNER FOR
ENERGY METER

OUR SERVICES

» 513779 testing for the BIS mandate

» Communication Protocol Testing: DLMS/COSEM
» Global Market Access- ULFIEC

Shashi Shekar at E: Shashl.5helar@ul.com f M: +91.99720.13868

FOR FURTHER INFORMATION PLEASE CONTALT
Amitava Roy at E: Amitava.Roy®ul.com / M: +91.93306.66006
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Crompton - Your Partner in Energy Saving.

Crompton - LED and Lighting Solitions.

= Enargy Sning up to 50% acoss applications

= Additional benefit of savings throwgh Lighting Automation

» Lovw Lusmen deprediaticn and long ifeansures longer replacement opcles

® |mproved vis| bl Bty recuces [l eve| requined for spadfic appllcatian
thatansures further energy saving

# Creates imdting amblarce |nretall spaces through high CRI LEDsolutions
and me of colour termperatures

= Retrofitting exsting Insmlations ks possthl e with low | mestment

Applications
 Indoor Commerdal = Retal & Hospitalty = Industrfd = Cleanrcoms ® Flameproof = Saolar LED & Controlite
& Sirpathghts * Flnediights & |pndecam  + Facats + Horrg

Grompton Breaves Limited

Ligitting Divislon Tower 3, 15t Floor, East Wing, Equinos Business Faric, LBS Mang, Kurla 0, Mumbal 400 070, www cockobal.com




g ‘ Editorial

In many cases,
today 3-D Prinling
is the only effective
way lo replace the
old yet essential
electrical part
immediately...

P K Chatlerjee (PK}

Additive Manufacturing
and the Electrical

Machinery Sector

technology {also called 3-D Printing or Rapid Prototyping) has positioned

itself firmly as one of the mainstream technologies, its complete potential is
yet to he explored and exploited by the electrical machinery sector, glabally.
However, it is a good sign that considering the tremendous potential of the
technology, a few power giants like GE and Siemens are now investing heavily on
adopting this technology in their power equipment manufacturing activities,

a lthough over the last five years or 50, the Additive Manufacturing &M}

With growing acceptance of &AM technology in the electrical machinery component
segmant, design and prototype development of specialised or customised powsr
equipment and componsnts has become far easier, cheaper and less time
consuming than ever before, Many of the components of electrical machinery are
also being directly manufactured using this technology As on today, Additive
Manufacturing technalagy is the only solution to any on-demand fast production
and delivery of intricate electrical machinery components,

Dr. Micolas Mortmeyer, Chief Technology Officer, Siemens' Power and Gas division,
which manufactures turhines for power plants, says, "3D printing removes the
limitations we've had to struggle with in manufacturing and development. This
technology allows us to manufacture spare parts even for older power plant
turbines we na longer have the plans for - and to do so relatively quickly."

GE is targeting at lowering emissions and reach higher efficiencies with more-
effective uses of fuel — and fuel flexibility,. The company has been using this
technology to improve its combustion systems,

Whether it is in industrial emvironment or in domestic arena, 3-0 Printing can help
in the fastest translation of thoughts into products. Alsg, when it comes to the
challenge of replacing the old yst essential parts immediately, today this techn ology
offars the only effective way in many cases. This has also proved its efficacy as a
suitable solution for mould making. It drastically reduces waste of materials, which
is yet another heneficial side of &. Thus, to make our "Make in India Programme"
successful, it is essential that the Indian Power Sector focuses on the adoption of
AM techrnology, and reaps its versatile benefits that are yet unmapped. (ED

. ko, Lohillo
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Refining, Reshaping & Realigning
Power Architecture

RISH PQM
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RiSHARH

Poor ouallty of power causes not only physical damage to egulpment’s but also results In

dowrttime (which, in tum, lowers productivity! and a substantial increase in energy cost. Sa,

whether you want to measure power factor or Investigate disturbance, observe electrlc trends or
enhance productlvity, RISHABH’s Power Qualtty Mon'tor (PQM} Is a must have.

RISH PQM Iz a flex/ble and compact monltor to measure as well as compute
the quallty of power.

| INSTRUMENTS
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Tol: 91 253 {028 | E-mall: Info@rishabh.co.In | Web: www.rishahh.co.ln




% ‘ MNational News

MNRE proposes enhancement of budget allocation for green buildings through GRIHA

free Lireian Wlinistry of hew and Renewable

Ereryy propasad a manffokd imcrease in
the allocatan far the tharstion phase fram
megawatt 1o gigawatt theaugh the Geen
Rating far Irtegrated Habitat Assessmernt
[GRIHAY.

Epeaking at the &th GRIHA Summit,
Uperdra Trpattey, Secretary, MNRE, said that
speed, scale amd skill sets need 1o be
anhamrced 1o increase the renewable energy
mi it aur energy production. *The Summit is
providing warious ideas and is bringing
together specialized professionals fram
different sectars 1 give a new thrust
rerewable energy. We nesd 10 expand the
remnber of institutions whaare warking 1 take
this moverment farward” He atded that India
waukl saan avertake - atfer countfies i

g

Upendea Teipathy LA, Sacesbacy, h-j.im's&y
af Mew & Renewabls Ereegy and Ge Leena
Frivastawd, A bing Ciess Be-General, TERL 2

the GRIHA Furrrrit 2015, i Mew Celhi

Cr Leema Srivastava, Acting Directar-

Ganeral, TERI, said, "Sivce eneny effickensy

is A the care of sustainable fabiats,

rerewable emergy must be givern a fead start.

We fave enarmaus experienose mat oty an

green buikdings, but alsa ar renewables. The

University fras taker the lead by offering
wariaus specialized courses 1 mave owards
A T |oamary.

Mili Majurdar, Directar, TERI, and
Secretary cum Treasurer, GRIHA Courl,
thanked the supparters of GRIHA Summit,
which include Urniar hivistny of hlew amd
Renewable Eneryy, the US Green Buiding
Coungil [UEGBL) and the Bureaw of Energy
Efficiercy. Tripathry alsa presented awards to
exemplary GRIHA projects and professionals
i aftaimiryg sustainable frabitats. They are
Aistrwaryam  Courtyard,  Pune, BPLL
Chembur, Circuit House, Pume, GAIL
Failaras, Ircame Tae Commissianers Offics,
ROIDE, IRCER, Pure, Meelkanth Park,
SI0BI, Bfrubareswar, Sana Callege, Balem,
Matiaral Courcil fr  Applied  Econarmic

remewable energy, as the country has the
resauress And ideas to make this happar.

BHEL achieves unique feat of 2 /0 MW
in just 42 days at a single site

ithe the commisskring of the fifth

270N Uit &t thee Amravati praject of
Rattarimdia Power Limited, Bharat Heawy
Electricals Limited fas achieved a urique
feat i the country's capacity addition
pragramme by suooe ssfully commiss oning
three  units of 270MW  each in just
42 days at a single site.

The comrmissianing of the fifth unit at Amavati comas clss an
the heals of the commissianing of Units 3 and 4 [2700W each) an
290012015 and 0470372015, respactively. Located at willage
Mardgaonpeth in Amravati district of Maharashira, the project is
Deimg eeecuted in two phases, each of 135000 by Rattandrdia
Pawer Limiteds. The sets of this rating class, supplied by BHEL, are
cansidered as the warkiarse and farm the backbane of the Imdian
pawer sectar. These sets frave been perfarming muoche above the
ratianal average as well as intermational bemrchmarks.

BHEL fras sa far comtractad 247 sets of this rating <lass imsluding
31 sats of ZPOWW rating. In wview of a large nummbar of similar sets in
apetation ire the country, dtilties are assured of prampt delivery of
spates and services. BHEL supplied thermal sets fully meet the
perfarmance standards notified by CEA. As per a recent CEA study
an the perfarmance of sub-critizcal sets in the courtry, BHEL supplied
sets have demonstrated batter aperating Heat Rate resulting in less
Coal cansurmption per urdt of power produced. v

Al
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ereatian of capacities is going B be wital to
achigve clean and sustaimable fabitats. TERI

Lr:ﬂarragirrg Diractar, Alstam Transpart India )

Researctr,  Assam  Water  Ressamh
Wanagerment Institute and mary athers, 28

Alstom bags power supply
contract for Kochi metro

fﬂu Delhi Metro  Rail
Carparatian

[DMRC) has awarded
a cantract warthe €4
milliane to Alstam o
pravide receiing and
augiliary main substations far the Kochi matr. According @ this rew
cardract, Alstarn is ine charge of the supply, installation, testing and
comrmissianing of 110K cabling coming fram the grid 1o the new 25
Kilornetre borg metra line [including civil works), 2x GIBS; 110KV Intake
Power Substations and their associated Power Transfarmars 1106336
& 33KV BY Aureiliary Transfarmers.

This cortract derntfies Alstorm as e mair supplier of Kook metro —
afier it fas been awarded previous arders for 25 Wetropalis tainsets
[comtract walue: €85 millior, sigred in Sctaber 2014), signaling & telecom
[comtract walve: €3 millian, sigred in Jaruary 2015} and e lectr fication
[comtract walue: £33 millior, sigred in January 2015). Corextually,
Alstamn fras installed rearhy 4 000 Kilometre of contact sysems thraug frout
thee warld,

WNth this new cartract wirich is by the way the first matr reeeiving
sub-station i India, we are supphing moast of the Kachi metra line. [t
reaffirms the trust that fre customer has inour products, technalogy and
capability to provide a complete metra system,” said Bharat Salhotra,

>
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Global Leaders in Uninterruptible Power Supply Systems
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Mational News

First Indian Cil Gas Conclave inaugurated

at New Delhi
irst Indiardil Gas Comclave

2015 was inalgurated v B.
Ashak, Chairmar, Irdiandil an
18t Mateh, 2115 at New Delfi
i the preserce af Do Sen,
Directar [PEBDY, Indiandi and
G.K. Eatish ED le [Gas)
Indiandil. The conclave brodght
tagether lurninaries fram glabal
and Indian gas industey to
deliberate an the theme 'Has -
Tawards Green Future' i view
of emerence of gas as an
alwrmate t il Delbeering the inauqural address, Ashak said that natural
gas has became the most Bvoured fuel in the last thres decades with a
24%, share i glabal primary erergy sectar. Speaking of gas sceraria i
thee caurry, he abserved that the dermand fr ratural gas is rising sfarply
ard s share is likely 1o reacfrabaut 20%. i primany &rery consumptian
it the carming decade. He added further that the figher share of natural
gas will help resolve key issuas sueh 48 anendy security, emirmnmental
caneerns and address eriticalities of fuel subsidy and curremey fluctuation.

Emphasising an the need far carving a niche presancs in the gas
imfrastructure, Ashak informed that setting up a regasification terminal at
Ennare Part and having a joint autharisation for laying 43040 kms of gas
pipelines is a step in that direction. He hoped that the exparts after
atterding the comeclave wauld come aut with a roadmap fr te growth of
Irediare gas irdustry wheeteasould shape the futuee of the sectar, (]

B Ashak, Chaieman, ndianGil feentes)
alang with O fan, Cicscbe [PEED] and
G K Sabsh, EG & (Gas), unuziling the
Eackgeound Paper, btled 'Fuelling a
Be e Tornaeeow' ab Gas Conelaie 015

Electrical Equipment grows by 1.47% in Q3

Tata Power achieves 20% increase
in Mumbai consumer base

Ata Power, fas abways Deen a pioneer ;
i providirg reliable ard urdrterupted Q’a o
TATA MOVGER

e

i

power & the ity of Mumbai The Campary =

annaureed ar anmoal imcrease ino s '.,' “"' Bl
Mumbal consumer base by 20% reaching IGDUELBELSE

the milestone of & lakh consumers in

February, 2015 Tata Power is ane of the fastast growing power
utiities ir the oty of Mumbai, and consurners with 4 arihdy
cansumptione of up 1o 300 units accourt for almast €23 e
472000, of the Comparry's total Mumbaiconsumer base of § lakhs.
The Comparry is also undertaking steady network expansion within
the city and fram April 2014 till date has beern successiul it adding
639 km of cable retwark. (e an erdeavar pravide the mast viabls
tariff Tata Power Carnparey fras proposed anawerae 8-7% reduction
fram the MERC approved tariff for FC16. Speaking on this
accarnplistrrernd, Astrak Sethd, C0O0 & ED, Tata Power, stated, "Tata
Power fras beara syTarymans rame far the Wumbai power otlities
for several decades. Tata Power fas always strived 10 pravide
reliable electricity 0 all residemts of Mumbal, Achieving slums
electrification with 24%7 power at fre mast compatithe tarnffs is ane
af the feathars in the cap of aur team. In this mikestane year of
hawing completed 100 wears of aur aperations, we are happy to
have reached this milestone of & lakh consumer-base in humbai.
We stay committed 0 our consumers, and pramise 10 deler

£rfaneed services at competitive prices.” =
o

he electrical and industrial electraries

imdustey fras witnessed a 11.47%
growth in GF of FY 2014-15, The averall
industry fas grown by 8.95% in nine
marths  of this fiscal. Although higher
imparts [Cwer Rs. 2000 Cr i 2014) still
plague the industry but palicy changes and
Warious  imtiatives undertaken by the
industry ar eventually shawirg signs of
avalution far the sectar. The data is
campiled by |EEMA, the apex Indian
industry assaciatian of manufacturers of
glectrical industrial electraries and allied
equipment. The production and sales data
is calleated from its member arganisatio ns,
witich represent 95 pament of the entire
sgatar. O ane side the majar drivers are
cable, IV and HY switchgear while an the
ather side Power transformers and LT
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- S Matars eantinie ta
'ﬁwu " i show declining
trend. Wishou Agarwal FPresident, [EEMA
sags "There 5 4 posithe mamertum in sub
transmissianand distibutian of G5k praducts
ard below. The growth in turnover of WCB,
Energy heters and Cables is a good signeas it
irdicates a wiiid pace of devalapment taking
place i Power, [nfrastructure amd  Realiy
sectars af the Courry

suri Mista, Directar General, [EEMA, s of
the wizw that "W still reed to watef aut far the
faghe rate of imports of EHW transformers,
reactars, cables and insulatrs, which rarm
domestie prodoction. [ndian ranrufacturers
are well equipped and have the capacity ta
ranufactue these prodocs”

Conductars and Energy meters have
registered A tremendaus growth i their

turnawar with 444 percent and 282 pament
respectivaly The reasar far this growth is the
procurernert af these products by majar PELS
and utilities as their irdentaries are being
utilised. As the power industry is apting for
amart and Energy efficient praducts, growth is
also abserved in transfarmer aperational
et ard sivgle plase multfuncianal rmeters
[smiart meters), Alsa, the grawth i Ly praduct
and FHF matars indicates same industrial
activity. Ratating Machines cortinle ¥ sthow
regative growth as there i Kw awaremess of
energy efficient matars,

[EEMA beirgare of the proud partners of
the Wake i Iedia® campakae fas idantified 4
four paint agenda and has bean viga ru sy
pursuing with the palicy makers, so as to
pasitieely impact made in India products
with state-of-the-art techna bogy. i)
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Instant Lighting
Low Maintanance
High Energy EMiclency
High Power Factor

Lasts upto 25000 hrs
Wida Operating Voliage Range*

SUREYA RDSHNI LIMITED
Padnn Terver-1, Rajndm Placs, Bew Dethi - 70002 QNOUAY Tl ; +81-11-4 008000, 26810083-08,
Fax ; +81-11-2578560 Emll: comumensm Barmshnl .com

Call Toll Fres Ma. : 1208-102-50567 Joln =z oo fasshack ot wanw fasebeok somjaurynroshal and share yoar theughtal



n

s ‘
228 | Company News

Siemens signs MoU on Smart Cities

igmens is delighted ta be part of the £l

Smart Cities initiative. Cities drive
SO growtl, irdreased invastment and
Jab creatian far millians of people wha are
imcreasimgly comeerding ar them with the
frope of security amd a better standard of
lhwing. Oty Cities which are able ta reach
this equilibrium will be capable of meeting
taday’s chrallenges and can bok farward o
a mate sustainable foture. Siemeans ras the
partialio, the know-fow, and the expartise
ta help Cities bacame mare lveable, mare
competitive and mare sustairable” said
gurdl Watreur, Maraging Ditgctar and Chief
Executive Officer, Sigmens Ltd.

sigmens fas siccessfuly set up smart
cities im Vienma and Mew York, amd s
already imvoled in the Restructured

swul hathue, CEC and hanoging Cicectar,
Slerrere LEd [laft) af ke sigrung the Meroo eancdum
af Wrndeestonding with  Chemdeqit  Berae e,
Gicectar Generdl, CI0 feght]l n the peecsnes
af Aribabh  Kenk, o Sseceboey, Geparcbment of
tnusteial Balicy & Pearmobion [CIPF and HE
Takeshi ¥agy, Ambassadad of Japan. The oL
was pact of the implementabtion steategy fae
"Wational hission on Smaoet Cikiss’ bo baks
farward the Srnact Cibies i bia bz

Reforms Programme [R-APDRF) Program
af the Governmerndt of India B installing

India. Cll has set up a "Mational Wission an
gmart Ciies’ urder the Chairmanship of
Ravi Parthasaathy, Chairmarn, |LAFS and
the abjective of this Wissian s to play the
rake af a facilitatar and a thaught leader ta
assist the Government ir the pracess af the
devalapment of 100 Emart Cities by 2033,
The Malls ate part of the implemerdation:
strateqy ta take forward the Cities initiathe.

Simce a Smart City initiathee i amy city
wauk entaila hast of sub companents. The
Matiorral Mission anr Smart Cities has
decided to create industry- led consortia,
witka e could remdar the full rarge of services
far the develapment af a Smart City, ir
witich Siemens Ltd and Hitachi (mdia Ltd
frave canserted ta be the lead industry
partrer far the German and Japarese

Mecelerated  Power Dewelopment and

CG wins order from PGCIL for the
supply of Shunt Reactors

3 vartfa Group Company CG has
A bagged a significant arder fram PECIL
AMAMTH A fr the supply of 80 MVAR 785KV Shunt
FEANHOET Reactars valied at INR 115 Crore. The
soape of this cantract o be executed in 20
marths imcludes design, engireering, manufacture, sfop testing,
sUpply, erection testing and commissioning at site, and otfer
associated oivil warks.
These reactars will be installed at PGCIEs Vemagin and Srikakulam
& ub-statians it the state of Andhra Fradesh and will 244 to the axisting
population of aver 100 CG made reactars already in commissian in
FGECILs UHY network. This arder reinforces CE's existing leadership in
the UHV transmission segment in India and its lang standing relationsfrip
with the Certral Trarsmission Ltility, ©G won this arder beating stiff
glabal competitian ared s successful track record fraving partrersd with
FGCIL far multiple prajects. These reactars wiern cammissiored will rat
arly ertarce the transmission eficiency of the matiomal grid, but will
alsa imprave the quality of pawer that reaches the cansumer.
Camrmering ar this prestigious wir, Mvarda Goup Somparey CE's
CEC & Wanaging Directar, Laurent Demartier said, "We are honaured
to receive this opparturdty frorm PGCIL and thankful to them for
CANMinUing to repase trust inour praducts and technakagical axpartise.
As rapid urbamisation and industrialisation adds milliaes of new
cansumers i the country, a robust UHY infrastructure will be the
backbone of the power sector and C5 is well positioned to serve the
utilities for their future qrowth plan with its complete UHY range”. (&
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ACME installed first LHON based
i Energy Storage Solution
(ﬁ: ME carmpary past successful trials of the salutar
atvarious sies acrss |rdiafar mare thar A

wear. This installation has beer done by ACWME urder its exclusive
ard strateqic aqreemarnt with lKarsan ene iy starage system giant ta
mandfacture and marketing of Ithium ion based anery starage
salutiors i telecarn, buikings, solar power, deferce sectors and
ather allied industries.

This installation marks ACME's entry inta Indian marketwith wast
seope of efficient energy storage solutions. Anmouncing this feat,
Gamir Sharar, CES, ACME said, "This solution is the future of
£MeR)y storage and ralds great prospects far g & ne rgy-cansuming
sectors ke welecam, reafty, rerewables ard marey mare. THS gresn
salutiar fras rewalmtionized the way we stare energy by efficiently
maraging the energy reeds in the fimarcially competitive market
seqmernt wiike being chalkrged erviranmerntalb' He furtfer added,
"Thtis is ardter step forard by ACME to soke the biggest challenge
of the Indian Telecorn industy by offaring the right storage solutions
fram kil Watt o hiega Watt class. This will help users © aliminate
their dissel generatars and cut down on the carban foatprint with
frigher eficiency” While this new-age EBE has a miniscule share in
the overall erergy storage seqment it will capture 50% share

CHE, ammounced that it has installed its
first Li-ian based Emergy Storage
Salution [ESE) for a leading telecom tawer

glabalty in this seqment by year 2120, ¢
\.. ot
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Suzlon ranked among the top 10 CEMs
globally in 2014
uzkar Group, anrauncsd that T fas

SUZLDN Smimained positian as are af the tap

10 Wind Turbine [CEMs) glabally accarding to a report by WMAKE
Cansulting. Suzlar Group is tee waorkd’s Gth largest wind OEM in terms
curulative capacty with 7.1% share and rarked 7ife based an market
share of 4 9% in 2014, The repart also ranks Suzlon Group as 5 amang
glabal top 10 players [excluding China). The rankings have been
publisfred by WMAKE consufting i the annual repart the "Glabal Wird
Turbine OEM 2014 Market Share”. Buzlan graup crossed the milestame of
26,000 MWW in terms of global installed capacity during 2014, firmly
cementing the Group's position as the stdh largest wind company in
terms af cumulative installations.

Tulsi R. Tardi, Chairmar, Suzlar Group sakd, "The rarkings reaffirm
thee eorfidence and faith of aur costarmers acrss e ghkbe in Suzlr's
techmalgy edge, comprehenshe product parfalia, services and end-1o-
&rd salutians approact, We cominled B facus an delivering excelens
ard establishireg industry berchmarks. We capitalized an the resurgenoe
i aur harre market and ordocked the wind areny paterdial in the key
rnarkets of Latin Ameriza and South Africa. We are also prood that Suzian
achieved the milestone of 26 GW globally during 2014, Gaing farward,
withraur 18 years of sustained market leadarship in India and gover nme s
thrust ar renewables ard the “Wake in India visian, we are confidert ta
tap the immense growth opportunities India. Forther, Suzkbon will also
facus an tapping oppartunities in USA, Brazil China and ather emarging
ggaramies’ MAKE Consultimg bases its amalsis on gridconmectad
capacity i all wird markets with the exce ptiar of Shira. iz
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Gleniwood to deploy Energy Storage
Systems in NYC buildings

erwaod, a leading owner and

builder of luxury remtal properties
i Mantratar, has expanded s
carnmitrnent t sustainable developrmert practices i ATmaureing the
deploy mentof the first Megawatt (MW of Distribuied Energy Storage
Systerns acrmss 4 select group of buikdings in their WYC real astate
partfalio. Construction will bagin this mardh an systerns in the first
properties, with commissioning and rmeasuremantharification
appravals completed in the first half of the year The anengy storage
systems will be operational for the summer peak bad seasorand will
suppartthe Indian Paint Demand Wanagament Frogram that Con B4
and NYEERDA awe affering to commercial custamers.

"N all need to work tgether 10 manage our ekectrie grid and
imelligertly marage load grawth in WYC, and this piomeering
techmalogy offers a viabke solution” said Joshe Londan, VP of
Maragement far Glerwoad. "In aur mission © expand sustairable
practices withn the G lemwasd partialio, emergy starage is an ideal
salutior that kelps Conkd and WYSERDA salve real and pressing
prablems in manaqing the arid, while simulaneausly elevating the
quality of life aaur properties” Londan added.

Glerwaod is anearly adopter of anengy stotage, having installed
its first system two years ago at their Barclay Tower property. That
system, developed by market pioneer Demand Energy has been
aperating successfully amd delivering above planmed economic

retrms to the building. B
.

GLENWOOD

Avnet Abacus upgrades product portfolio in distribution agreement with RRC

Aﬁmet Abacus, ome of Eurape's leading
imte reannect, passie, elactro-maecharical and
power distributars and a business Unit of fSunet
Electronics WMarketing EMEA, a business region of
Mynet e, has signed a franchised distribution
agreement with- BRC, a global leadaer in power
sUpplies, batteries and battery charging technalogy.

This agreement buikds on the  existing
relatiansiip between the Two companes, providing
Acoess via Avmret Abacus ir Europe ta RRCS range
af stapdard and custam batiery packs, which ane
develaped usirrg cutting-edge  lithium-based
technalogies. These are complemanied by a
seleation of standard, platfarm and custam battary
cfrargers. BRC products are targeted far use in
divarse sectars, including miltary, madical, indostrial
& cansumer applications.

“We have beern working with the Avret Abacus  Ceft o Right Michasl fullec Acea Sales
hamager At BRC, Timm Parkere, Batbercy
Peaduets anagee, Avnst Abamis

sales & application teams for some time, and have
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baen very impressed by the eohmical knowledge of
their pradust specialists and the afficiensy of their
lagistics said WMichae| MOller, Area Sales Mansger
at RRC. "This farmal agreement will arable us ta

Cwark mare clasely together to create growth
apparturdties in Eurape far aur batieries and battery
charging lines”

"RAEC develops trendsetting power salutians
it provide engireers Wit distinct - carmpetiive
techmakigical advantage” said Tim Parker, Battery

 Products Manager, Aviet Abacus "Our role as an
RRLC franchised distribution partner is to introduce
these latest praductinnovations © customars, Using
aurexpariencs and knowledae i batteny technalagy
To help thern find e bast fit for their projects”

Mynet Abacus is a4 pan-Eumapean demand
credtian distributar spacialising in intercannect,
passive, elctromecharical  paowar supply and
battery products. i

er safubions
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L&T Construction Commissions India’s first 765kV Gas Insulated Substation

fre Power Tramsmission

artd Distribution busingss

af L&T Construction has

executed and cammmissianed

twa Derchmark prajects i

the eaurtry. The first being India's first 765

kv Gas Insulated Bubstation [GI8) it Pume,

afrarashira it partnersiip Wit Hyasumg

[Korea) and the atfer again a first of its Kind

65 kY trarsmissian line an EPC basis and a

state-of-the-art 21500 MWV 765400 kY Al
Insulated Bub-station in Rajasthar.

The 518 project is partaf the transmission
System associated with the Krishrapatirarnn
LIMPP to stremgtfeern the grid conmectivity
thrawgfe P85 kY Halapur 578 as well as o
strergthern 400 kY power distributiarn ir
Westarn |mdia. Amarg same of its standaut
features, itis the first G158 sub-stationrwith an

Tata Power enters into Share
Purchase Agreement in Zambia

ata Power,  India’s

largest

ang and a half circuit breaker scheme in
India, it possesses 34449 m of Gas Insulated
Bus Cuets i a sivghe substatianand fr the
first time, pre-fabricated steel buildings were
used far speeding up the  construetion
process. The arder was delivered i 14
rrarethes.

The TE5A00 kY capacity A Insulated
Substation commissioned and executed by
PT&AD ar a turnkey basis is the largest in
Rajastharn. The praject will transmit piwer at
b KV leval from various generating stations
and will alsa act as an interface far the
nrational grid conmection w0 the powear grid
substations in Gwalir and Bhiwari. Tha 765
BV transmissian lire built between Anta
[Baram and Fhagi [Jaipun far the Rajasthan
Fajya Vidfreut Prasaran Migam Lt s mat oy
the first in the State but alsa the first

r— ABB to strengthen power grid in Kuwait —

transmission limg stretched across 213 kman
A simgle circuit lins. "We congratulate aur
customers, fre Powsr Grid Carparatian of
India Limited and the Rajasthear Rajya Widtwit
Prasaran Nigam Ltd., or this acfrievernandt.
Ome af the prime requisies Br ramping up
infrastrueture developrment ta getthe acanamy
back into growth mode is power and these
prajects show that we ara mavireg i the right
diraction” has said B N Subrahmanyan,
Mamber af the Board and Seriar Executie
Vice President (Infrastructure & Construction).
‘I am also delighted that by setting such
Dererarks, we ars sinfrcirmg aur postkrof
pre-erinerroe ard sfowcasing aur emd-ta-end
capabilities i the area of pawer, TARS MISskT
& distribution” he added. There have beanr
sevaral grean initiathes adopied by LAT while
axecuting the project in Rajasthan. (]

BB has war anr arder warth §12

' |' inegrated power coampamy has
gmered imto a Share Furchass
Agreement [SPA) with Tata Africa
Haldiregs [S4) [Pry) Ltd., for farmalizing
the asquisition of their 50% shareralding in ltezfi Tezhi
Pawer Corparation Ltd [ITPC)

ITPC, a 50-50 joint werdure with the Zambian
parastatal utility ZEECO Limited. ZEECO, is a spedial
purpose wahick which has beer setup to build and
apetate a 120 MW fdro power plant in ltezhi Tezhi
district in Zambia. [TPC has a 25 year Power Purchase
Agreement with ZESCO and is expacted to commission
the power plant by @4 2015, The clsing will be subject
warkus approvals amd conssmts as required under
applicable law.

Speakirg ar this develaprent, Arl Sardara, CEC &
Mamaging Directar, Tata Power stated, "We are fappy to
anrauree aur farmally acquiring this project in Zambia
fram Tata Africa, which halds the shares as of now. Wa
fope 1o leverage each of the African verturse and our
association to bacome a relevant local player ine Africar
Faower systern. Theaugh this project, we hope to creats
value far the people of Zambia whilst maximizing
shareholder value in line with our vision. We also hape
that with this association we can look forward ta farging
furtheer relatinstips in Zambia tao" v
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million fram the Winistry of Electricity
and Water [MEW) of Kuwait @ refurbish
ard upgrade thees existng substations.
; = This is 1 felp ensure reliable power
supplﬁ; i the greater Kuwait City metrapalitan area. The arder was boaked i the
fourth quarter of 2014, The three tansmission substations, boated in Hawall
Governarate ard providing power ta residential and commarcial areas arund Kuwait
Bty require madermization in arder to anfrance their reliability aftar approsimately 30
wears i operation. ABB perfarmed atharugh assessrent a ane of the substations
that enabled MEW to salect the most effective salution far modarnizing the sxisting
facilities to ensura high pafarmance while owering mairte names cost.

ABBE project scope includes refurbishment of 132 kikealt [KY) gas-insulated
swithgear [GIE) circuit breakers, avertaul of disconmectrs and earthing switches,
replacernent of cartral cables and upgrading of cordral panels as well as irtegration
Of the rew sqUipmernt fr 33 bays with the existing autamation systems. The praject
i seheduled for comphetian e 2014, "ABB's retrafit salutions will exterd the (i of the
irstallatiars, wiike felping to strengthen fre grid and imprave power reliability far
cansurners’ said Oleg Adeirdkoy, mead of ABB's Substations bosiness, a part of the
carmpay’s Power Systerns division. "The substations will deploy aur latest 518
technalogy with an extremely cormpact footprint and Meally suited for such urbar
applications!

ABA is the workd's leading supplier of air-insulated, gas-insulated and fybrid
substations with woltage levels up to 1,100 KV These substations faciltate the
efficient ard reliable transmission and distribution of electricity with minimum

emiranmental impact ete. ¢
-
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In emergencies, how fast you restore power can
mean how effectively you restore confidence.
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mbatage. Thishas spsificant srovoads and polttical coate 20 well walivg it nyerdve o restoes
ectrical proewrer wwiftly, effectively and efficlently. For oty 65 wear wod with ower 1000
Emergency Restrmuiion Systess winking reably acroxs 20 conofiries, Lindsey EES are well-
prowen in addeessing calaoaities and challenges. In Indis, Lindaey ERS is availible themgh PCT
Limited - the company that, in assnciation with glebal tedualogy etadoe bao Boosght Id-tech
eclutioms fmreadous sedom of the Indlan economy for 25 yemnow.

Lindzey ERY == degigned @ be nes-idendly expecially durlog micslon-coticl dhations and
can be deployed rariftly - 2 complete tower can be erected within a mattes of houwss. All KBS toals

and acceganeies mch x apalatory, hasdwane, anchoeg and gin poley, oo be safely stoned and
trnturported o stodand 20 foot cottadvers, PCT < also proride the teceriny ootemtation and

training of yoar techmiral disacter management pereonnel.

These hghly relisble and quick-in-deploy ERS have played 2 slgnificnt rmle in the restoration of
nomualry of powes anpply in the afiermarh of werlom nemal alawities i Twdis soch 2 the

1008 cpdone ts Gujarat, the 1000 Oriiea eclone ased the severe Bonde that bad paealyosd wast
dixtricts in Bthar and Asgem diring 2010,
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International News

Gamesa to build wind farm for
Germany energy provider DEVW21

L frg camparey will install six of its
Gamesa (0 | Gaz-2.0uw wrbines at the Horst

T wind farm being built in the north of
the country Gamesa, a ghobal techmology leader in wind
enerdy, fas received its first arder fram Germany energy
provider DEW 21, Bpecifically, it has beer cantracted 1o build
the A12-WTW Horst wind farm  located i the town of
Schneverdingern, i Lower Sawory, under a turnkey
afrangenmeant.

Giwen the fact that it is a turnkey cantract, Gamesa will
frardle all the tasks necessary to develap the wind fam, fram
abtairing the required licences and parmits to performing the
Civil erireering amd glectrical wirirg wark reeded ta buid anrd
aperate the project, while alsa transparting, installing and
CAMMIssiandreg the wind turbimes. The Horst wind farm will be
equipped with ste GA7-2 QMW turbires, slated far delivery fram
Juby; thee wird farm’ s camrmissianing is scheduled fr Mavember
2015, COmoe operational, the facility will generate enaugh
electricity 1 supply aver 8500 Gaman househakds,

Gamesa's presence i the German market dates back to
2003, In its capacity as develaper, it has developed and
cammissioned cver 2630 in this market where itcurrently has
a pipelime of close to 2360W at varying stages of development.
In its capacity as manufacturer, it has installed 18500 of its
turbings and operais 57MW order CEM agresmeants. (BT
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TDK's Thyristor Module for
power factor correction

DK Corparation preserts the rew EPCOCE TSM-
| LC-MEa0 thyristar madule far power faotar camrectian
| [PFCY with an expanded aperating woltage range up 1o

B
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e
.

et L G900 AC, The maduke perfarms wa-phase switching of

 the capacitars, 8o that a meutral conduetar is rat needed.

"i' 'F Depending an the aperatng valtage, the rew maduke is

e designed fora reacte power of 490 kvar o 75 kvar and
g can syt currerts of up o 69 A

The madule comtinuaushy manftars vokage, phase and its own tempearature,
amd is thus very reliable. Like all EPCOS thyristor modules, the TEM-LC-MEA0
aperates silenthy and is wear- and maintenance-free with a shart switching time
af anty bms. The module also helps to increase the operating life of the
capacttars by switching at the zero crossing of te curert. e additiarn,
dargeraus avercuments ar avoided amd the qrid is mot exposed 10 transians.
The thyristar maduke can be triggered by EPCOS dymamic pawer factar
cardrallers, PLCs ar directly fram the process.

The EPLOS TSW-LC-MESD thyristar module with the ardering code
B4 0@RTHHIESEA0 is suted for dynamic PFC applications with presses,
welding mactines, elevators, cranes and wird torbines, far example. Expanded
aparatirg woltage range of up 10 &30 AC, frigh reacthie power of up ta 75 kvar
silent and smoath switching with no wear and maintenance-frae due to
thyristors, switching time of anly & ms, switches at the zer crossing of the
current, increasing the aperating lifle of the capacitors, sef-maonitoring are some
af its main features. 2

>

Germany a 'Pioneer of Renewable Energy Deployment, says IRENA Director-General

fre glabal anergy elite gathered i Barlin

eleetricfty fram utiliny-scale salar Py falling

to diseuss progress and ehart new
directian i the argaing global transitian o
renewahle ananyy. The two-day Berlin Energy
Transition: Dialogue - towards a  global
Energiewande brings togethar enargy palicy
experts and representatives af  palitics,
imdustry ared civil society to shape mew
£nergy palicy ard drive futurs progress.

The Directar General af the [merrational
Remawable Emergy Agency [IRERAY Adnan 2.
Amir, delivered a keyrote address at the
avant today, highlighting the glabal impact of
Germary’s aarly innovation and continuing
cammitrent o the  development and
deployment of renawable enery technakgies.

“Garmary  has lang  recognised
technologieal  inmovation as a  crucial
campaonent of its Energiewenda” said Amin,
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“This faresight and commitment has inspired
the inmovatian and imvestment required for
these technalogies to become techmically
amd commercially wiable in developed and
dewelaping ecanamies.”

Aocarding to IREMAS recent repart
Renewable Pawer Genemation Costs i 2014,
the cost of qererating power fram remewable
enendy sources fas reached parity of
drapped below e cost of fassil fuels far
mary technalogias i mary parts af the
warkd. This halds true even withaut firancial
suppart and despite falling oil prices. Balar
photovaltaie is leading the cast decline, with
salar PV madule costs falling mare than 75%
simce the end of 2008 and the cost of

BO% sivee 2014,

The repart also indicates that casts fur
Germany's smallscale residential roaftap
salar PV systams fell 643 batwean 2008 and
214, achieving the lowest costs i the
developed world, second only to China.
Germany also fas the word’s largest
curnulative irstalled capacity of salar PV the
third largest inestalled capacity far bathansfare
ard offshare wird, and the largest installed
Diomass capacity "Germany fas ane af the
mast ambitious remewable emergy argets in
the warkd ureder the Enemiewende, pramising
G0 of remewable energy i final anergy
oansumption & B0% of electricity generated
fram ranewable sources by 2050 said Amin
“IREMS applapds Germary’s leadership in
this sectar” ]
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Optimal Inclination Angles of

Photovoltaic
Panhels

for Maximum Power Qutput in
Chandigarh Region-a Case Study

The efficiency of Photovoltaic panel can be increased if it is placed in such a manner that incidence angle
is null or almost small in respect to solar irradiation. This can be obtained by tracking the sun for movable
structure and by proper selection of inclination angle for fixed structure. In this paper, a case study is
presented for deciding the optimum inclination angle for maximizing the cutput power of fixed structure
FY panel for Chandigath regien in India.

Manoj Kumar Sharma, Parag Lal and Dr Yajvender Paf Verma




o examine the affect of inclinatian angle
T-:Ill'r the autput power of the PV panel,

three PY panels have been installed at
30” 40% & 457 angle of inelination. The values
of the apan circult waltage Vg, amd sfeart circuit
current |, were measured an faurly basis for twebie rmanths i e year
2014 The abservations fave beer anakyzed far finding the aptirmum angke
af ieclination of P oparel It is concluded that, for Chandigarh, fram
Jarary o March the inclivation angle of PV panel can be 457as this
incliration ghies fighest pawer autput amang the thiee AV panels. Fram
April to Beprember aptimum incinationanghe of P panel is 30 A8 the sun
is cverhead during this period and higher power autput is abtained. The
better performance of PV panel can be abtained by changing the
icliration angle twice inayear L. in mid Spriland i mid September.

I the wiew of shartage of fossil fuels and rising pollution concerns,
rmare ard mare Boeus has Deen gien @ the remew-able energy soures.
Salar energy is mast pramising farm of emewable energy 1T as many
advartages:

v |t iz one of the least destructive of all the sources of enemy.
v |t iz capable of satisfying the world 's major energy demand.
v |tcan power almost gverything with proper modification and sgtup.

The salar anergy can be comeerted into electiety by a phatava aic
cell ar irta thermal energy by a PV panel to heat water and air. The
amaurt of solar radiations receted on a PV opanel depends an the
latitude, time of e day, day of the year, slope artittangle, suface azimuth
angle, & the angle of incident radiation.

The efficiercy of P panelcan be increased if the panelis placed
it such-a manmer that incience amgle (angle betwasn the sum rays
and the perpendicular ling or PV parel) is null ar almost small. Such
a conditian can be abtaimed i two ways, firsthy a racking system is
used so that sur can be fallowed thraoghaut the day and secandhy,
the panels are fied it suchr & manmer that amgke of imcidense is
relatively small far mast of time ine day. [ first case, the efficiensy of
PV panel increases significantly as a praper tracking systerm make
ireidersee angle almast roll theaughaut the day. Howewver, itis linked to
majar disadvantage of anergy requiremant of tracking system which
imzludes matar drives to mave the bulky system. The mairenance is
anathar big issue. Hence, generally such a system is not wiable for
small power panels. Fixed panels are mast commanty adopted P
parsl structures. Whern the PV panels ae fised, it is mot possible
O btair the mirimurn incidenos angle thraughaut the day, However, far
achiewing the reduced inciderce amgle far maximurm duratian the P
parels fave to be installed withe praper ariertation and angle of
inclimation [also called tilt amgle). The paper thus contributes towards
an extensive analysis of the salar PV panels’ data and presems an
alter-rathe to corrinuals sur tracking system by changing the angle
af irelivatian bianmoally.

Bun Earth Geometry & Inclination Angle of FV Panel

The angle of inclivatian of PY panels depends upan the locatian
of panels [ie. latitude) amd sum-earth geametry. The sun-sarth
geametry imalves the study of eartt's rotation and revalution as well

ELECTRICAL INDIA

It is found that no study has been done in India particularly in
North India and the estimation of tilt angie of PV panels were
obtained through global data

As the tilt angle of earth's axis. Earth's ratation refers 1 the Spining
af aur plaret ar is axis, because of ratatiarn, the eartlt s surface mavas
At the equatar at a speed of about 467 mis. The earh's revalution
refers to the arbiting of the earth around the S ure This celestial matiar
takes 30526 days to complete ane oycle, As the sarth rotates and
arbits around the Sun, there are significant seasonal and fourly
positional changes of the Sun [and length of daylight). The relative
pasition af the Eun s a majr factor in the performance of the
PV panals.
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Fig, 1: Sen-Earth geomefry

Dufile and Beckman gives ‘rukes of fumb® that o give maximum
arrrual eneryy availability, a surface sbpe 1o latitude is apimal and the
surface should face the equatr |t means, a solar ealectar ine souterm
fernisprrere shauld face tathe Marth with skpe equal 1o its latitude 1o get
maximurn salar radiatian. Mumber of studies have been carried out in
differert courntries of the warkd to abtair the optimurn tit argle of the PY
parels. Howevar, it is found that no swdy has been dane ine India
particularhy i Marth India and the astimatan of tit angle of FY panels
were abtained through global data. I this paper, fee aptimurn it anghe 1o
maximize Qutput power is astimated by AY panelsoirsmlled i Partjab
Lntversity Chardigarh, India which fras latitude of 344,

Etudied Photovoltaic System

T g roarre Tre &Mery sharage incourry, Government of India has
started Jawafarlal Mefru Salar Missiare ard urder this many citigs ave
beer declared Model Salar cities. Urder this scheme, Chandigars has
alsa hgerr declred a5 fe "Madel Solar Sty The latitude of Chandigarf
is 30°4d4'M. PV opanels have beer installed aromany buikings ir
Chardigartt 1o frarmess the salar energy 1 meet ts enerdy requiraments.

Pawer gererationof a PV system depends anvanioos fotars sueh as,
salar irradiation, time of day, day of vear, power corvarsion efficiency, AV
parel titt, weather conditions and many mare. Amang the above
parameters the direct solar iradiation is the most significant factar for
calculating the power generated by a BV panel. The power genarated ina
day is a function of pawer effisieney (), sunlight intensity (G, Wim®),
incident angle (8), m. of PV panels [, area of a PV panel [, m°)
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Ta abtair the aptimurm arghe of inclination of P parels at Crrandigark
gxpenmantal set up consisting of 3 solar panels fas been installed at
LIET, Parjat Urdversity, Chardigarfras showr i Fig. 2. These E‘u’ p%nels
af 100W each frave Deer installed at an inclimation angke af 307, 407 and

o s
45" as shawre i Fig.3.

- K

’r;gﬂ

"‘_.. J5a

Fig, 3 Inefnafion of e PV pamels ingfalled o INET, Panfsh Univerishy

I this research, a vearkong recorded data is recorded and anabized
o reveal the PV perfarmance fram January 1st, 2014 to December 315t
2014, There ams 3 panels imstalied wihrich are facimg sout and tiled atar
argke -:JTS{I , 44 arr-::l 45 with thee frarizardal. Each parel is canmected 10
a charge cortroller unit [CCLY which charges a 150AR, 12 tubular
battery. The batiery is cormected 1o an imvergr thraugh which a laad of
400 tube gt and a SO0 fan 15 connectad in 3 mams. Block diagram fr

PV panels—» CCU -»Battery|—»| Inverter [ Load
Fig, & Block Dizgrem for e PV sy dem

the experimental setup
g consisting of differamt
ammeters, waltmeters,
battery amd imverer s
sfeowr i Fiy. 4 and a
preatagrapht far the setup
is sfwwre ire Fig. 5.
As o the waltage s
meastred ataper i Uit
< and currant is measured
A shart cireuit so the
switching  scheme s
desiqred so that there is
boad cut off while taking
the readings. After taking
the readings, the bad s

Fig, & Dgpfal ammeder reelings
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re-connected to the CCU for the charging of the batiery. Fram the battery,
the supply is ghen ta the irvertar wiich is further supplying the AC bad,

Results

Fram the gxperimeantal seipyanous parameters fr power caledlations
were recorded for each hour between 09:00 AN 10 0500 PW. The
readings were recarded for varous days during differerd manths of the
waar 2014, The apen circuit valtage (W) amd short circuit current (1)
were measuted and power is calculated an ooy basis fr 12 manths
from January o Decernber. The formula used for cakeulating power is,

Power = V. x 1.x FF (23
Form Factor (FF) = 07267

The data recorded was for different seasons in warying weather
conditions such as cloud, parfially cloudy and elear day and this dat is
used o cakeulate the average power generated in a particular rarth af the
weAl Hawewer far cormparisar: and anabysis purpose the readings for afull
briqet sunry -::Igg,r h%nre beerr shorwn i Fig. 5-9. The autput power of PY
parels withr 30, 407, 457 of tit angle have been shawr as bar graphs far
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Fig. 10: Power fwais) on | 1-12-291‘4“#
differant day in the month of January, April, July, Septernber & December.

It is observed that power autput is fighest for 457 inclination: in the
manth af Jandary [Fig. g}I. However in the manife of April fie power
generated for 407and 457 are camparable [Fig. 7). I the manth of Juky
the pawer measuted is figher for PV panel at 34 ascampamd ta 40 and
45° [Fig. ). The values of power at an angle of 30” becomes mare i the
raethe af E%ptemher [Fig. 9. The power generated by the PV panel at an
argle of 45 18 Mghest amang the thiee panels inthe ranthof Deosmber
[Fig. b

The measurements are also made far short circuit current [|s;) far the
3 PV panels durérrg differert mardhs of the year as shaowr in the
Fig. 10-12. Far 307 it can be seern that the average sfart cireuit currerdt
[lse is frigheer i the marth of April and September whereas it is smaller
durirg thee manthe of Juby ard Decarnber. The reason far such auteamas
can be due to the impact of changing solar iradiations and climate
camditians during these months as the manth of April and Sepiember has
quite even weather whereas Juby experiencas heavy rainfallamd Decamber
fras extremely cold conditions and dew effiect in Chandigarh.
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Table 1. below shows the average power caleolated during a full sunry
day during differert days of the year 2014, 115 analyzed that tge aareragg
power caleulated during the montfe of Jarruarg is mate f-::lr 45 thar -3
P panel. The averagqe power is mare for 3 than 457 in the marth of
April and continued il the marrth of Juby. The average power is almast
comparable far both30° and 45 i September. The average power again
becomes mare for 45 inthe manih of Decamber,

EL Ll LB s ]

012014 N 585
2E-04-2014 g2 59 G
15-0r-2014 4702 475
-0 6418 64 25

1112200 AT
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In arder to fird the percertage power difference during different
seasans of the year fram different seasan of the year fom different PV
panels the cakulations has been made. The percentage difference (PO
im ket QUTpUT is cakoulated Using,

_ Outpaat Power (457 — Outpaat Porver (307)
BP0 = Gy — * 100 (3]

Fig.13-17 shaws the percentage power difierence (%P0 for 5 daysin
differert seasons ie., Fig. 13 for 03-01-2014, Fig. 4 for 25-4-2014,
Fig. 15 for 15072014, Fig. 16 for 16-09-2014 and Fig. 17 far 19-12-2014,

Anaksis of these plots shows that, the PD for the manth of January
as in Fig. 13 shaw a significant differanee inoutput power throughaut the
day. There is a power differance of minimum &% ir marming and maximum
18% in avening which is quite significant. This indicates that, a PV panel
Wit 45° inclination is good as compared 1o 0% inclination for the manth
af Jarary.

ELECTRICAL INDIA
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Fig. 14: Perceniage Power Difference af 300md 4500n 02012014

Fram Fig. 14, it is seen that PD is negative far maﬂsmf e day time
With maximum nagathee value of 4% Tth indicates 30 argke inclination
gives better autput as compared to 45° inclination angle in April.

Fram Fig. 15, it is seen that PD is again negathe for most of the day
tlme with maximum nregative wvalue of 13.81%. This |rr-::||cates that

a4d angle imcliation gies better autput as camparsd @ 45 ircliratkars
argghe i Juby.
4
E 2
s £ R ]
: . s -fr
% s —— /
g e _.m_._,.u-""* f
z 4 /
i _\ o !
a w Eoces L
Lot | MR AR [RELA ] | B s e LA I FEC ! EREE Lot ] REHFN

Timx
Fig. 15: Pereeniage Power Difference o 300and 45%0n 35042014

Fram Fiy. 16, T i3 seen that PD is pasitive for mast CIL the day tirme witfe
maximum pastie value of 5 858%. Thlscirrd icatesthatd s~ angbe imcliratiar
gives better autput as compated 10 30 incliration angke.
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Fig. 16: Percentage Power Difference i 20 and 45%0n 15070014
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Fram Fig. 17 it is seer that PDois posithe for camplete day with
rnaximurn positive valie of 1993 This indicatesthat45  angle inclination
gives better power autput as compated 0 30% inclination angle in the
manth of December.

Therefare fram Fig. 1347 it can be -:Jhser'-xed that 45 angle is good
far marths, January © mid April and 3':] imclivation angle is batter for
marths, mid Aprilto September. The 45" angle is again better far months
Lctaber t Decembar.
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Conclusion

The shart circuit current (L) and output pawer vary with the change
in pasitian of the Surn fram marring o sdening. (rall the thiea panels, the
sharteireuiteurant [lo) %nd power autput has been abservad to be higher
far the PV panelwith 30 incliration during manth of April to Se ptember.
Hawever, the shrort cireuit current [lsc) is higher for 45" inclined PV panel
fram Jaruary w0 March s concluded that, as per the Beation of
Chandigart [latitude 30%44' M) the Sun lsg«rerread AUrireg SUMMTIET SEASIT
starting fram Aprilto Septernber. The 30 inelinatiarn is aptirnum, whereas
farthee rest of the year, the angle of the parel can be adjusted o457 5a
with bianmual chamge the efficierey of the PV parnel can be enfanced 10
great extent. o

Manof Kumar Sharma
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Qualitative Testing of DLMS/
COSEM ICS compliant

Energy Meters

The Device Language Message Specification (DLMS) and Companion Spedification for Energy Metering
(COSEM) form together the DEMS/COSEN application layver communication protocod and an interface
model for meleting applications. The requirement of an Open Protocol for energy metering was hecessary
for bringing in homogeneity among vatious makes of meters.

V Suresh and V Arunachalam
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fe apenness of the standard will make
Tthe Autarnatic Meter Reading [AME) and

interaperability a reality. One amang the
mary apen protocals s the DLMEALCSEM.
This apen pratocal basad ar |EC 62054 helps
o avercarne mast of the challenges far data
acquisitian fram erergy metars. The difficulies
faced by the Utilities t have successiul rermate
metering deplymernts and the consequernd
difficulty it accourting enengy losses due to
proprigtany pratocols are well knowr. The Indian
Comparion Specification (ICE) is intended to
provide a fiel level basis for efficient and
sacure transfar of alectricity metering data inan
apan manner with judicious application of
features and protocals of the  Imermational
Stamdard. The Indiar Cormpardan Specificatar:
[IC8) was evaheed by BIS azan Indian Standard
[5 15858 which infrerts the IEC 62056 series of
standards. This article presents the qualitative
testing of DLMSACOEEM 125 camplian
Enangy maters.

The advert of alectraric enerdy meters with
data download capability made hatering Billing
Collectionr [MBL) process to move away from
humar to a mactine depandent. Further the
derequlation raised the need for integratng
meter data with the busingss processes of
stakafrakiers.

The WMBE process which beqins with meter
reading fdawmaading was the starting pairt of
cardention due o variety of pratocals. With
differant makas of meters, the dat callection far
arrautamated process was a challenge. Inarder
o bring i homagensaus eriranment and o
aptimise the business processes, structured
data and also embracing all makes of maters
was fund to be av urgent necessity. This
directed to the quest far open communicatan
pratacals &0 that AR 7 AN systems can
became a reality. The need far-open pratocal
WAS wery Tucs felt Qe amarmg the mard aper
pratacals is the DLMSPOOEEM which has
evalved aver a periad of time and is adopted by
[EC as |EC €215 series of standards and are
adopted inndia.

DLMECOEEM is based an 4 strict eliant-
samver structure. The philasophy is o "madel,
“messaqe” and “transpart’ withe an abject
arierted approach. The serder is meant o be
within the meter while the client accessing the
meter could be a gateway ar the certral office.

ELECTRICAL INDIA
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The Metering Protocol Laboratory in CPRI is equipped with siate-
of-art faciiity compiying to Internationai standards for carrying out
Compliance testing on DLMS energy melers as per ICS

Ofrer Use cases where the server is withir the
Jatewsy ared e client is inthe central office ake
algg feasible. Befre the actual metering
infarmatian can be exchanged ar assocation
fras 1o be- build up, which is inftiated by the
cligrd. The DLME elient can then accsss tha
imterface abject madel inside the server. Onoa
an association exists the DLWME server is alsa
able to send natifications to the clien withoutan
£xplicit request.

DLMELCOEEM supparts clack
syrchranizationr amd  vransmission of
measuremernt dat ard profiles. The DLWMES
COSEM Mas beer improved ard e curent
wersion faciitates diqital sigrature and firrmware
Upkoad. Data abjects far firmware updates ams
Alrgady pan of the Blue Boak E4. Bath are
relevant f1r smart maters.

DLMEACEEN includes autherntization and
carfidentiality services based on symmetric
encryplian.

The contingous development of DLMES
COEEM open communications protocals far
data retrigval, updation and recondiuratian of
metering devices hasemabled diverse aperamrs
T acopss safeh amd quickly data fram metering
equipment provided by diverse manfaciurers.

Amarng the mary open protooals ke
MODBLIE, AMEl, DLME, the DLMELOEEM
[IEC 62(56) was chasan by India.

MCODBLE was mare towards process
imstrummentaton and AMEI the meter pratacal
used in Marth America.

The |EC €2056 is an open protocol
exclusively evohed for hetering purpose. It
aperaws at meter evel A owide range of data
Types cam be read efther selectiely ar i
qraups. The parameters are derdified thraugh
urrgue codes. The pratacal can wark with many
COTAMAT Sammurieatan medium. The protaoal
implemerdatian car be verified far confarmarnss
with the dedicated test toal.

India has been aligning with [EC far
standardization. In the present affart 1o bring in
undform protcal and based on the relate
merits and demerts, [EC @62056 protocal has
become the natural choice for metering
purpases in Irdia.

The Indian Companion &pecification [1C5)
was frmulated ard released by Burean of
Indian Standards [BIS) as 15 15358 @ 2011
"Data ewchange for electricty metar reading,
tariff and badoontral - Compardon specfieation”.
This standard supplementthe IEC 62056 serias
of standards. This compandan specification spelt
aut the  Indian specific requirements far
desiqning openananyy meters based an DLWES
COBEM,  With  this  standardization a
hamageneaus emviromment would prevail at
metaring erd for data collsctian.

The Campardon Specificaian refers 19
latest updates of Imterface classes and OBIS
codes avajlable in 12 edition [2014) of the
Blug Boak of DLWME LA This alsa refers 1o
updates of procedures ard services availabke in
Bt editian (2014} afthe DLME LA Green Book.
These revised Techmical Reparts of DLWE LA,
cansiderad as pre-standards far several parts of
IEC &2056 will be adopted by IEC in due
course and subsequenily by BIE.

Heed for Protocol Testing

Testing of erergy meters far commurecatin
pratocal urdike amy atfeer equiprment s wery
much essential to make sure that the metar is
cammphying with the said protacol standards.
This s 10 ensure interoperability and sasy
arquisitian of data fram the meters using any
third party client tal which makes the device
aperate vendor neutral. This enablas avery
meter reading system to understand a value by
its idantification system, irespective of the
meter make. The DLMSCOSEM also allows for
uploading the Cbjects supparted v a meter,
ard then reading e metsr values, which
enabke ary DLMECOEEM Campliart Client
software to read any manufacturer meter.

Compliance Testing as per is 15259
2011 Indian Companion Specification
The ICE standard is inrtended for use as
campartianta [EC 62056 series of standards an
"Electricity hetering — Data Exchange for Wetar
Reading, Tariff and Load Contral®, adaptad from
warious parts of |EC €2056. The metering
device is evaluated inarder t gain confidence
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about implementation of declared features of

ICE and generic standards EC 620546,

The compliarce testing evaluation is carried
aut w werify whether the DLMS pratocal are
implemnernied correcthy in the metering dewvice.
The test setup is as shawr i Fig. 1. heters
claiming  complianee 0 this  Compardan
Specificatian will be required ta:

e Corfarm to DLMECCEEM [IEC 62056)
pratocal requirements as eertified by the
Carfarmance Test Taol [CTT)

¢ Pamameter verfization s a part of this:

« Al mandatory parameters applicable

ta the categary of the meter under test are

implemeanted

» All data types where specified are

carfarmnineg o 1L5

. Al Applicationr Assaciatians  are

impermented as specified i IC5 with all

specified senicas supparted

. Ascodiation abject lists cardarm 10

[CE with access rights and CBIE codes as

specified here and

. Ewent related DLME objects are

implemanted with Event identfiers as

specified in the Event reference tables

i IS5

] Erergy Mater

-

PC [oaded with Test Toal

Fhantmn Laad Scars

Fig, 1: CompRance Tes Sefup

DLMS/COSEM Conformance
The abjective of confarmanss testing is @
gstablisfe whether the Implemenrtation Lnder
Test (IUTY conforms to the  relewant
s pecification(s).
The IUT is to be verified far three layers
Wiz,
« COBEM layer: Association, Requesy
Responsa fandling.
« The COSBEM Interfzce objects:
Testing far COEEM Interface abject madel
implies that the protocal stack is inarder.
« The COBEM Application layer:
Testing far COSEM Application Layer
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implies that the mappirg and modeling is

i arder.

o HOLC layer: Addressing, Daa integrity
foverificatian, Flow Contral, Sequeroing.
The data link layer using HOLS prowgeal-

Testing for data link layer using HOLS protacal

implies tat the preesical layer is in arder.

o Physical Layer: Communicatan servioes.
CTT takes as input & text file called the

Corformance Test Information [CTH file tat

describes the relevant davice parameters used

during the test.

The CTT test consists of sending messagqes
to the IUT and abserving the responses. The
carfarmance assessment process s the
camplete  process of  accomplishing  all
corfarrnanse testing activities mecessary 1
erable the corfarmance of the IUT o be
Assessed.

The aper prawcal validatian is dame using
a Confarmanee Test Toal [CTT).

The preparation fr testing phase imohes:
¢  Praparation of e IUT
¢ Praduction of the CTI file
o  Praparation of the CTT

The test aperatians imzude:
¢ Review af the CTI
¢ Testselection ard pararmeteizatian
e M O make "est campaigns'

o Pasitive & megatie cases.

The CTT awamaticaly generates thies
dacumerndts:
¢ The confirmare test repart
« The comfarmanse 14 and
e The line traffic.

Lime traffic which gies the actoal
cammumnicatian taking place between the CTT
ard IUT. The line traffic window displays the
bvtes (in fre-string notation) sent and received
awel e serial line, This irdormatian felps the
desigrer o debug the code whenever required.

A Tlrwechart of the campliance assessment
pracess is ghwern in Fig. 2.

The confarmares test rapar is autamatically
gqenerated durning each tast campain. It is a
digitally sigred text file, containing the following
elernants:

o [ate of testing

o |dentfication of the st tool and license
awner

¢ |dentification of the manufacturer as
dectared in the CT1 file

Preparation for
Lestings 1T & CTT

CTl *Test selection and
paramcterization

"

Tesl cumpaigns:
O For each
commumivalion prolilke
aind sonlication context

'

Conformance test
report and lop

B

Paramater
verifivalion 4 per
1CS

Fiy. 2 Complignes aesesement provess
OV P

« Wentification of the IUT as declared in the
LTl file

o Aosummary of results for each test suite

o The result of each test case

« Acopyaf the CTI file

« Digial sigrature, albowing 10 check the
antherticity of the carfarmance test repat.
The test vardict will be Passed, Failed ar

Incanel ushe:

« Passed: Weans that the observed test
duteame gives evidence of confarmnanee 1o
te confarmance requirement(s o whicly
the testpurpose of the tast case is focused,
ard is walid with respect to the relevant
specificatian(s);

« Failed: Wezans that the observed test
autcame  either  demanstrates  man-
carfarmnarse with apect t[at kast ans
af) the comformance requirement(s) an
witich the test purpase of the test case is
facused, ar cartaing at lastame imalid test
verdt, with  respect 10 the relevant
specificatian(s);

« neonclusive: Means that the observed
test autcame could nat be judged by the
autamatic st tool this requires human
imtervantan and the test enginear in this
case will analyse the results and declare
wihether the 1est is pass ar fall.

ELECTRICAL INDIA
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Farameter Verification

[CE is intenrded to pravide a field level basis
far efficient and secure transker of alectricity
Meteng data i Arcopen manmer with judicious
applicatian of features and protocals of the
irFerrrationeal starsdard.

[5 15858 2011 addresses meters with
aper pratocal 1T es plase metens whichare
broadhy classfied inta three categories viz,
Category A for Eneny Accourding and Akt
Metering, Cateqory B far Boundary Banks
Ringd ABT hetering and Categary © for HY (VTS
CT) amd LV [CT) consurner Metering. The
parametars  namely  the  Instartaneous
parameters, Blek Load Profile parameters,
Daily Load Profile parameters, Tall Billing
Frofike parameters, Billing period, Billing pariad
courder, General purpase parameters, Event
paramerrs are all clearly defined with urique
OBIS codes.

The 25 also calls far parameter verificataorn
far each cateqary of meters. The [CE lists aut
the applicable pararnetars far each categary of
the meters. The Metering Parametars have
bean idantified and classified as follows:

«  SMRMVLA
+  Ohbject list downkoad
¢ Associatian properties, Mandatary abjgects

& Confarmarnas samices
¢ Selective access by Range & Eniry
& Simuftaneaus aperation
& Securiy
¢ Instartaneous Parameters
+ Block Load Profile Parametars
¢ Daily Load Frofile Parameters

« Tall
« Billing Profile Parameters
« Billing period

« Billing period counter
« Ganeral Purpase parameters:

. Marre Plate Details.

* Fragrammatie paramegrs.
e Event recarding.
ENAM {Set Normal Response Mete Ul

The SMEW werfies negatiation of HODLS
pararneters witht apprapriate values,
Object list downlosd

The ©BIS [Cbject ldentfication System)
provides a unique identfier far all data within
the metering equipment. | covers not andy
measurement values, but also abstract valugs.
ORIS codes Mentify data iterns used i energy
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metering equipment in a hierarchical stucture
using six value graups A to F This also referred
as COEEM.

The assaciation shal be  addressed
usirg the Current association OBIS code [as
applicable) ard atiribite 2.

PC mode OBIS code 0.0.400.1.255

WA made SBIS code 0.0.40.0. 2255

UE mode GBS code 0.0.400.5.255

For each Association, the object list
pararmetars are dowrdoaded and varified.

PL: Ma access far all objects except HTC
ard Bl Ma.

MA: Read anly for all abjects

LE: Read, Write for all objects
Associgtion properties, Mandatory objects &
Conformante services

This requiremertwill werify that the meer is
COTAMUTHCATI  successtully with all the thies
assaciations  [ie. Publie client - ma
authentication: Meter Reader — lbow  lewvel
seeurity & Utility Seting — high level security).

Currert association shall be resobed in
meter to appropriate  association abject
[0.0.400.2255) based an BAF address pair
[client address, meter bgical address). Value of
=1 for Public client; e=2 for Meter Reader &
£=3 for Ltiliy setting).

Thee fallowing paramseters of the association
request are verified:

« Application Context:
withaut Ciphering
¢ Authentieation  mechanism: Mo

Authertication [PC)JLLE (MR} HLE [US)

e Conformance Block corvaining:

Lagical  Mame

o GET
L] EET
«  ALCTION

«  GET With Block Transfer

. SET with Block Transfer

. Selective Aooess.

hate: Item 3.11s applicable far Public Client
Associatiarn.

ltern 3.1, 3.2, 3.4 & 3.8 are applicable far
Meter Reader Assaciation.

[tern 3.1 10 3.8 are applicable for Litility
Settiryg Assaciatiarn.
Belettive abtess by Range & Entry

The Selective Aocess by Range shall be
supparted far Block Load profile and Daiby Load
profile. The comparian specification requires
suppart far Selective Aocess by Entry far Billing

data profile and Event bog profiles. The selective
ancess fequirement is to verify selective access
in prafike buffer.
Bimultanenus operation

The meter [server) is mat required to allw
mare thar are Association At ary ame time.
Optical part shall fave priarity aver the
electrical part when batfe parts are acoessad
simutaneaushy.

Becurity
The DLWMSDOSEM standard provides
three  different  sign-an authentication

mecharnisms for each associatior's access 1o
meter data applied at the time of performing
COBEM SPEM operation.

Lo s feved securify

Open access Without ary authertication at
siqre-re, This is far Public Cliernt.
Low fevel securdy (LLS)

Passward based siqr-on wiere the clignt
authenticates itself to the meter using a
passward. The Utility settings association stall
pravide access toowrite the passward for all
associations that utiize this authentization
scheme.

Meters LLE secret can be modified fram
antharized DLWME clierds by writing to "secrat
aftribuee"”.

High kevef securfy (HLS)

HLE mecharsm defines a 4-pass siqn-an
scmerne where the client amd server exchange
challenges (4 random mumber or code) and
ther: reply 1o the chalenges with & processad
respanse. The processing parfarmed an the
clrallanges is an anery prian using 4 secret "key’.

Meters HLE key can be modified fram
antharized DLME clients by executing "zhange
HLE secret’ methad.

Instantanesus Parameters

The  Instantareaus  parameters  arg
cartinausty updated by the metar hardware’
software  as per irterral sampling  and
carnputation time. The enerdy waluas are
curnulative  readings  fram the  date  of
marufactuning of installation of meter as the
case may be Each of the parameters are
readable At amy instant by the HOET from
remdate af by HHU at site. The snap shat of all
the instamaneous values of all parameters are
readable try the HOET computer.

Block Load Profile Parameters
This is ar array of parameters idemified

ELECTRICAL INDIA
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Extend the service life of your
bushings and transformers
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You will alvways know the condition of the Insulation b your bushings
and powsr transformars with the MONTRANO anline menitaring
system from OMICRON, This is Important becawuse Insulation
degradation Is a major cause of fallure and costly outages.

MONTRAND continuously chedks common insubntion fault Indicators,
such as capadtance, dissipation/power factor, partial discharges

ana translant ovarvaitages. When they excead acosptabla limlts, the
mywtem sandsan slert and shows yau in which bushing or tmnsformes
likedy faults are developing.

MONTRANG softwmre bets your quicidy ses trends amytime snd
anywhere, using the convenlent web Interface. The duta helps you to
tjuickly dedde i malntenance |s needed to keeg your bushings amd
Trarafonres buaalthy fof o kohger servica i
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far capturing and storing at specified time
imervals or capture times. The capture times
arg gither 15 or 30 minutas. The capture times
Can be programrnable by the utilites. The 105
lists the parameters whose profile [survey) is
o be captured and stared inthe meter as per
set capture time period. The profiles are
readable at ary time by the HOET fram remate
ar by HHLU MR at site far amy speciied range
and time.

Draily Lot Profile parameters

Thisis an array of lad surey data captured
as a profile generic at fre end of 24 hours. The
capture period attribute is statically fived as
24 hours.

Toll

DLMEMCOEEM provide a number of
interface  classes to deal with Tol
metering. DLMS offers differert aptions
far madeling time based activities such as
sehedule, activity calendar, single actian
sehedule ate. [ICE uses activity calendar in
association with soript table 1 accamplish
Tall modeling. The activity calandar is a
definition of scheduled actions inside the
meter, which follow the classical way of
calendar based schedules by defining
sgasons, weeks & days. Mater follows
different time based variable billing rates
instead af flat rates.

Billing Profile Parameters

These are parameters dentified  far
aecauringfoilling  purposes. These are
gerarated by the mater for sach billing opcle
ard stared in te rmernary. T e set of data for at
least last @ (s billing cycles are stored i the
memary. Atthe end of each cyvele correspanding
st of data are readable by the HOET fram
remate or by HHU at site.

Billing profile parameters requirernent is
wetify that billing energy values an tims zones
whticht is canfiqured i actvity cakendar and
billivg is gererated ore the time cardigured
sefreduled time.

Billing Pericets

Billirg period resets are driven by an
instance of the single action schedule class
it canjuretian with script table. The data of
the billing period is stored in a profile
generic object as speeified in ICE. Each
enmry in the prafile buffer capiures the billing
periad walues far a specific bilig periad.
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Billing Periet Lounter

The meter shall mairain the cumulatie
caunt of all billing happened since installation,
feneral purpose parameters
¢ Mame Plate Details

These patameters are electrical and man-
electrical quantities ard are static i natuee,
qrauped as 'Marne Plate Details', oordairing
pertinent irdarmatian abaut the supplied rmeter.
The parameters idemtified and grouped as
"Mare Plat Details' under fis elassification
are applicable for all categaries of meters.
+ Pragrammable Parameters

These parameters are non electrical
quantities. The patameters identified and
qraupsd as "Frogrammable Parameters’ ak
pragramrrable by the Lty engirears. Far the
purpase of setting £ atering the values of thess
parareters, the security and access rights i
lime with the  methadolgy  described i
pratacal, are mutaally agreed between utility
ard  manufacturer. The parameters ara
programmable ty HOST from remate and
HHL at site.
Event recomrding

Amy abrarmal ar a tamper condition is
defimed as an Event. Meter must have the
capability 10 detedt event and sore associated
infarmnatian far latter commurication 0 DLAME
client. The meters  dentity and log both
accurtence ard restaratian of such events. The
meters also capture same af the parameters at
the irstance of abowe said kg, 108 fas identified
The everts 10 be logged and the paramatars 19
be captured for each of those everds. The
varaus types of averts are!
« loltage related everds
o Current related events

V Surash

« Power Failure related events
« Transactional events

«  Ciher gvents

o Mar rllver events

«  Cantral events.

The Metering Frotocal Labaratary in CPRI
i5 equipped with state-af-art fility camphying
to Imerratioral standards far carrying out
Campliaree testing an DLWME energy meters as
per ICE.

Fig. 3 shaws the tast setup far careying oot
Compliance testing as per [CE.

Fg, & Tesi sedup
Conclusions

Ine this paper the genaral principle, DLME!
COEBEM was described. The unique strangth
alsa were highlighted espacially the testability.
The adoption of DLMEACCEEM for Indian
meeds by oway of IG5 was explined. The
qualitative  testing  of  the  protacaol
implernentation was brougft aut. The DLWMSS
COSEM test methads for DLMS campliant
Ereryy meters ensures that commurisatian
pratacal implernented is confarming @ Indiar
Companion Specification [ICE) & enhames
the confiderce level of the utilities.

The standardisation of meter protocal was
aqreat step forward in raliing outthe R-APDRA
projects. Gt
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WT1800

High Performance Precision Power Analyzer

Wide Ranging Power Measurement
with One Unit

The MEVY WT1800 Precision Power Analyzer cifers high
Accuracy & high frequency bandwidth data capturing up o
six input elements capable of simulatenous measurement of
multiple  single/three-phose  Input/output.  Paorticulor
valtage and current range selecticn feature in WT1800
is a First in Industry.

WT1800's innovative functicns help improve measurement
afficiency in various industries for opolications such os
Motor, Inverter, Lighting, Seolar, Wind energy,
EV/HEV, Battery, Power Supply, Aircraft, Green
Energy & Power Conditioner.

Precision Makers

The World's most trusted
measuramsent ;!{-‘Iﬂl:Hr

YOKOGAWA ¢

Test&Measurament

Key Feotures / Functions

* Basic Power Accuracy 01 %

+ DC Pawer Accuracy +0.05%

* Vollage/Current Bandwidth 5 MHz (-3 dB, Typical)

. St_ll'llplil'lg Rote Approx. 2 M55 {1(]-1‘.:“}

* Input Elemants Max. &

* Current Meosurement 100 Ato 55 A

* Voltage Measurement 15 mV 1o 1000V

* Display 8.4" XGA high resclution display
* Duol Measuremen Vector & Harmonic Analysis

For further information, plesse cantact:

YWokogawa India Limited

Piot 86, Electranic Gity

Hosur Road, Bangalore - 560 100

Tal: 080-4 1586000 Faq; 0B0-2B528656
Email: imindia@in.yosogawa,com
Web: www. tmi,vosogawa com

tmi.yokogawa.com
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Make Our Bank
A Green Building

Wahatma Gandhi, father of nation and founder of Union bank of India ence told — Mother Earth will Provide Every Thing
for Human Meed but not Greed. Fast depletion of resources like fossil fuels, ore coupled by expenential population
growth and aspiration for higher quality of life will slowly make earth — warm, highly polluted, having ne minerals o
fossil energy resources. So to save this planet from resource crunch — one of the answer is Green Building.

reer buikling is a buiking which will
G Jererate i's owrr &mergy requiremant
fram remewable resaurces and will be
able to expart 1 grid as and Waste fram
green buikling will also be treated in same
way that it will generate energy and canse no
farm to emiranmment. Ir India, there ane
mamy green buikdings cerified by a body
rarme Green Building Cartifying Autharity.
Green practices in the existing buikings
can felp address national issues like water

38 | arAIL 2015

efficiency, energy efficienay, reduction in
fossil fuel use i cammuting, fandlieg of
waste ard comserying natural resoures.
Mast impartantly, these ooncepts <an
enfance oocupant heafth, happiness and
well-bairg.

Scope of Bank as Green Building
MNewly canstituted  buikdings have to

abey ECBC [energy conservation building

code) § Against this backqround , the Indiarn

Dy Shivaji Biswas

Green Buildimg Council (G BE) has launchad
'GBC Green Existing Building C&M Rating
Swstem' to address the MWatioral priarities.
By applying WEBL Green Existing Building
OEM oriteria, existing buildings can be
sustainable aver the (e eyele of the building.
This rating pragramme enables the building
awner § developer to apply green concapts

amd criteria, 30 as to reduce  the
envitonmental  impacts,  which are
measurable.  The  pragramme covers

ELECTRICAL INDIA



methradalagias to cover diverse climatic

zanes and changing lifestyles.

IGEBL Green Existing Buildings {Operations

& Maintenance) Rating System
HGBC Green Existing Buikimgs O

Ratiryg Swstermn is & valurtary and consensus

based prograrmme. The rating is focused an

sustaimed  performance  of buikdings with

respect 1o the green features. The overarching

abjective of this rating system is to facilitate

building owners & facility managers in

implermarntation af qreen strategies, measurs

their impacts and sustain the performance in

thee lang rum. The rating system is furdamerndalby

desigred to address mational priorities of

rEsaUnce consamatian while providing quality

af life for accupants. The rating pragrarnme

uses well accepted Mational standards and

wherever lacal ar Matioral standards are ot

available, Apprapriate imterratianal

berchmarks have basn considered.

Unigue festures of IGBEC Existing Buildings

{O&M)

+ Focus is an implementation and rasults
achrigved

+  Documentation requirements are minimal.
Instead, itis more of evidence like phatos
amd caleulatians

+ The ratirg <an be applied o bothe Air-
comditioned and  non-air eamditioned
buikirgs

«  The rating is desigred ta suit all building
types in all elimatic zones. Exelusions are
residential and Factary  buidings far
wiich HGBC's existing ratings <an be
appliad

+  Water being of prima natio nal cancerrn, is
givern fighar weightage

+ Faor energy related aspects, Energy
Conservation Building Gode [ECBT) ar
the Energy Perarmance Irdex [EFID as
recammended bty Bureau af Enmergy
Efficiency [BEE}, is the reference standard.

Criterion of Energy Efficient Building

The eriterion is for office buildings o a
5 star scale with B ostar scake being most
efficient. Fiva categatias of buildings — affize,
buildirgs, Hotels, Hospitals, retail malls
and IT parks lcated in five Indian climatic
zane in the country have been identified for
the proagramms.

ELECTRICAL INDIA

BANK

Green Building |

BUILDINGS

EXPORT
METER

Energy performance index [ERT) in kwh
sq meteryear wil be considarad for rating of
buikings —it waries as differant limatie zarne.
Far example, a Bark buiking waukd gata five
star rating if it's EPI falls below 90/kwhisq
meterfyear and are star if it is between 185-
190 kwhf/sqmetertr. in matfematical terms.

ERI in KwhEgmeter™T = [Eleatricity
Consumption in Kwh+DG Bet Eleotricity
Generation in Kwh) it YearTotal Build up
Area in Square heter.

Responsibility of hank to convert it

into green building
The amergy load of bank are-lighting,

airzarditianireg, pumpirg, LPG far carteern,
fam ete. Mast of the barks frave chamged laak
feg irteriar decarationr ard made inernal
atmasphere mare custarmer friemdy, Except
reqianal office, zonal office, local fead office,
atfrer offices are remed  accommadation
where water is prvided. Some of energy

Saving strateqies are-

+ L1 Replace the existing fluorescant
lamps [2x38 Watt and 1338 Watt) with
rew technology high efficiensy light
emitting diode [LEDY lamps [2x18 Watt
and 1x18 Watt) in selected areas.

+ L2 Replace the existing  dowrnlight
fraloger spat lamps (35 and 65 Watt) with
frigh efficierey LED lamps [4 and 14
Watt, respactivaly).

+ L3 Replace existing 26 Watt downlight
compact fluarescent lamps [CFLs) with
12 Watt LED lamps in main elevatar
areas [lift labby).

+ L4 Replace existing bw efficianey 25
Watt incandescert lamps with 5 Watt
LED lamps i selected arsas.

WBSEDCL
METER

+ L5 Reduce Th 35 Watt fluorescant lamps
it guest room ecarridars to mateh
imternatinal stardards far lighting levels.

« AC2 Contral the operation of air
conditioming (A2 systems in rooms 1o
switcfr off autamaticalb wieern the balearey
daar is apened.

+  AC.3 Increase the set-paint termperature
an ASC systems by 2 degrees for
uraecupied rarms.

+ M5 Use variable frequency drive [VFD)
to cantral the aperation of air kandling
umits [AHUs) through a temperature
feedback signal.

+  ACE Reduce the effect of lighting o the
AT load.

« 03 Use door switehr to contral the
aperatiane - of cold stare refrigeration
COMPIEssars.

Met metering: Banks can expart energy
by using solar phatovaltaies at design !
qrassraat canstriction stage. Builing surface
ard roaf if praperly used. ()
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LED Lighting

Led Lighting

Today and Tomorrow

a—
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A few years age, | remember when | was .wl-:%ﬁ-g;-ﬁn';@me' lighting projects in India, few people had heard of LED.
One particular client {Shatranj Mapoli) in Mumbal, wanted me to create eolour changes on a slate ceiling. At that time
we had to use colour filter flucrescent tubes which are Bulky. Mew, LED could do the job with only a faction of the
size and much less energy consumption.

Barty Phiflips

SKEK Suparbodt - LED Dedfcated and ¥matatre omn toraciional fohi desiyned fo mplce the refrodit buibe graciffeaty n Aoderls,
(photorraphed by Antanas Martnkers)

nm Pune, we were asked to light a black  possibility of introducing dimmers and coloor warld. This is bacalse energy prices ae rising
marble pyramid for the OF amisatian.  changes and the whale module could be  skwly but surely [by an average of & percent)
W were warking with metal halide which s incarporated into the stonewark. ard becausae of emwiranmemal issues as well
vary white and harsh, whereas now if we used LED lighting BEL is both a new solution as palitical agendas. LED lighting is bacaming
LED we could be more flexible with the  and a busiress opporturdty for our maderne the starting poairt far rew passibilities. I
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Eurape there s a buiding requlation
(L - Conservation of Fuel and Pawer) which
stipulates a rmequirement of 70 |urmens per
watt, LED can satisfy this requirement betier
thar marry it saures.
Mow, et us lsak it mare detail At frow 1
tackke a successful LED fighting project.
There are basically two kinds of LED
ligfeting:
+  Retrafit: This uses LED light bulbs which
are fitked into existing lighing fictures. They
frave built-inedrivers, feat sink ard standard
lamp hallers. Some of them can be
dimmed by triac dimmers. Wher the lamp’s
Ife is completed te antire bulb fas o be

ELECTRICAL INDIA
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theowrt out. The main advartage of retrafit
is that retrofit bulbs are widely available
ard there are almeady many good baking
classing (ki fitings which may be difficult
10 replace o remake ar redesign and ina
wiich a retrafit LED bulb can be fitted.

+  Dedicated: Dedicated LED uses integrated
fitures, each having a remae driver and
buit-ine heat sink. These are mate efficient
thare retrafit and have replaceable drivers.
S0 which of frese will turn aut to be the

Mast ecanamic in ary given situation?

Retrofit LED' bulbs are relatively less
expensive B fit than dedicated LED and are

WEPY 84Sy T InSEr into e isting fivwures withaut

LED Lighting

the halp of an electrician. Howewver, this is a

short term salution.

Dedicated LED fidtures are more expensiva
ire irvitial irdestiment but hawe the advarage of
beirg mare efficint.

Of course, 1t is mecessany 1 desiqn the
scherme well to look imo te perfarmance
crfteria, the budget, the mairtenance aspects
ard the calour rendition.

I the past, LED colours [measored in
Degrees Kebin, or K) have beer considerad
ool and unfriendly [2600K). However, there
are two solutions, firsthy, today the colours are
ruch rearar to tungster cokurs [2800K) thar
whan LEDs were first infroduced; secondby,
perfaps we sfroukd learn 0 aseapt the new
LED calaurs as part of the corcept of moderrn
fwired. Theere is are  stumblicg block, Fowever,
ard that is the wartanty issue. Suppliers, via
the manufacturers sametimes afer up 10 ten
WEAS 1 Secure A cordract This is nat realky
sustainable, apart frarm the reed 1o re-supph
and re-install, because the imdustries in this
area ate rapidly develaping LED lighting
tachnalogy which means that the LED amay
installed i the system may be aut of date.

We have to wark out a comprehensive
respansibility for this issue which shauld
irelude-

+  Experierced lighting desiqners

+  Reputable LED lkghting marfacturers

+  Larg-standing comracirs

+  Responsible suppliers with & good warrardt
Sariract

+  Qpalified and LED-knowledgeable electrical
installars

+  Hympathetic and understanding clients

+  Cpen-minded architects wha 4o not pass
the bugs.

There is much good nrews about LED
ligbrtireg ared |wauld like ta paint oot soms af the
irmpartarnt areas irewhich itcarn be of benefit.

+ Colours can match the display: For
jeweliery shaps LED lighting can be
pragrammed 10 match the reflectian of the
calour of the stones, the gold and ather
preciaus metals. It is possible to requlate
the white colaurs from wearm traugh ta cald
ard wery cokd. For example if you have a
gold and diamaond ring, the cold white
reflects well with the diamord, and the
WAITH W rte with The gakd.
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Colours for film making: LEDs are now
availabke at 4500k indicating & ‘perfect
witite”. This wauld give mare seope o past
praduction colour adjustrments.
Battery-pewered products: For parties,
amergencies, enterainment and safety,
clathing design, eyeling and road safety.
Celours for shop display of fabries and
shees: In South Asian countries LED
[t ear felp wamern choose fabrios
far rrakimeg party dresses by showing them
as they wauld appear at might ar during
the day. Good design af LED lighting in
&faps can help by favimg a day raam and
A i rmam ar by switehing ealour in the

Cfrarging area.

appointment
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LED for therapy: It is concefvable mow
that LED could help to courderact SAD
[Seasonal Affective Disorder - caused by
lck of sunlight)y and light for general
medical care

LE O fer children: Because LED produces
much less heat compared with other
right light sources, a well designed LED
reading lamp is the best solution for
parents reading stories w0 their chrikdrern ar
far teachers t felp yourg childen
learm ta read.

Stadiums: Lighting emplaved i stadiums
W ity CRMIres Cancause erirnmental
pallutiare bt LED ks carn be programmed
o be dimmed far nan-matoh activities and

perftaps be changed to warmer calaurs.

Freparing for the future challenge af the

LED lighting business.

+  SEK is apenimg SKK LIGHTIMG, a warld
first “café® far LED lighting i which
all camers are imvited 0 come and
discuss LEC lightineg amd ligfeing salutiars
dwer A elppa’.

+ 3D prirting can be a good dasign aid for
LED lighting and ever produce smal
bttt salutions.

+ Education about LED lighting should
start with children and young peaple.

+ Jaint ventures should be undertaken with
gavernment and industrias.

+  Lighting imeovvation sfould be introduced
i perkarmAanse art.

This we can see that LED ligiting is an
impartart deweloprent far the emdirnment,
for the ecaramy and is something that can
affect the lves of very persan an the planet
for the better. Lighting techmakgy is develaping
ata rapid pace and we nead to keap pace with
itfar the benefit af everybady (]

Barfy Philfipc

Journaiist Znd S ok

UGVCL appointed Hareet Shukla, |1AS as MD

ursuant to Metifications issued by the Government of

Gujarat, Hareet K. Shukla, [AS, has been appeinted as

Managing Director of the Company vice M. Srivastava, [F5,
by the Board of Directors with effect from G2-Mar-2015. Shukla,
|45 hae alsg been appointed 2= Key Managerial Personnel [(KMP)
under the Companies Act, 2013 UGWCL Chairman Warun Math
Maim, A5 [Retd.) welcomed Shukla, 145 as Managing Director
during the Meeting of Board held on &2-Mar-2015 at Ahmedabad.
Chiet Engineer (Operaticn) 4. R. Desal, Chist Enginesr [F&R)
5. R. Patel, General Manager (Finance) R. B Kethari and Company
Secretary M. M. Joshi, amang cther senior officers and emplovess,
witnessed this greeting cecasion.

UGVCL Chalcman W Wath Maloa (Right) weloorming
Hareet shulla as Managing Director turig the

Cormpamny's Board hesting
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Conservation

make a huge difference. That is how | started my traiming arn this
topie in February atlIT Rasearch Park in Chanmnai for Pl Chenmai
Chapter members.

a drap inthe ocean might ok insignificant but many suehdrops can

Energy Conservation

There were mare thar ety professianals, mastly enginears, fram T
idustries ard the tpic was mast relevant to their kind of wark place, but
rat limied 0 such emirnmment. Every day we da marey thirgs either
kroewingly or unknowingly & irentianally or unirterdionally thinking these
frave o signficance 4 all. In reality these actiities fave e sirificanes
& can make remarkable impact when we talk abaut anergy conservation
withaut spending amy maoney and with no compramisa in camfart kevel.

Water, light, air- conditioning amd fuel for transpartation are same of
the assantial commodities in today's modern |fe style. Mone of these are
luxuries any mare buta must. How afters &0 we tink about these essertial
requirarre s frarm the optimal utilizatiar poirt of view? | arm sure mone ar
may be very Bw peaple like me wha are i mirarty amd cannat make Ay
wisibke impact. However, spreading awareness abaut the aptimal utilzatar
of suchessertial commadities can get thee taughgaing. Amd it is nat limited
toanhy these four applicatians as merntioned above but there are mary
suehrapplications inour day to day activites which fave the appartunities
it aqual measures i &meny Conseraian,

Light

How difficult it is o save just W equivalent power daily? s it a vary
difiicult task and could cause amy imcamerience inaur daily lives? Infact
teete A marey thimds we can 40 t save 500 pawer ard we will rever
realize ary discormfart for that simply becanse we aver Utlize pawer in
rast ot aur daily activities. Cper the wirdow curtain & switch O FF the gt
reear thee wirkdaw durire the day time, switch SFF the corridar lights during
thee day time or keap the lights OFF i cafeteria § storage areas wherr rat
in use ared there are mary mare like sueh actions can be done which arg
simply rat required ot still rowtinely in use because s not Amones
Corecer. LI is used avernwiers for gvery activities ot ow ofter 40 wa
evaluate the aptimal Wilization? Perhaps nevar.

Air Conditioning

Till IT rewalution happened air- conditionar was considered 1o be a
luxury femn but rot arymnore. How ofter 40 we spare ary thaught abaut
aur office wien we leave i e evendeg either keaping e lights & air-
carditiarer On ar switcfing OFF atthe time of kaving. We leave the ofiice
i ookl candition but ro ane is there and o actiities take place after wa
left the affice. Wiy the air-corditionar meed 1o coal cantiruausky amce the
settemperature is ached? What is e impact an air-conditioning bad if
the doar is keptapen ar window is ajar? How moch impartance 40 we gie
about the impact of ghast bads an airconditionar? Wy dor't we un the
fan when the air-conditioner s ON? We all know that airconditioning is
neaded to feel comiortable but bow marny of os really krow how we feel
comfartable. Do we really undarstand that if the fan is run and the set
temperature is increased by 1 a1 29, stillwe will sontinug to getthe same
carnfort? Incmeasing the settermparaume and rurrdng the & will e a
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Ten crores vehicle saving 10 mi equivalent fuel
each on daily basis wili lead to 1,000 KL of fuel

trade off ard the impast is o compressar CutCF time. Campressar
cansurnes abour 85-80% of the ol power ine small air -cored itkaring
sywstem and an increase i Cut-Off time can make a fuge difererce. List
is really big when it comes t daing such small thirgs ir fe usage of ai-
canditiarer which car save kbt af power.

Ol the years | fave seen HYAC i over desigred and the ofilled
water pump is oparated with partially frrottled vales. Sarme thing happens
it AHU aperations. Cwer design can easily be overcame I the design
enginesr visits the site after the oivil stucture is constructed ar the
purchase managar asks for an apinon fram the HVAC expert. Taking self
initiative is a reflection of seff discipling. There is an inherited flaw it our
purchase system in every aganization. We consider only the intial cost
far comparisan whike firalizing the purchase arder of amy piece of
equipment. Do we really krow what perce rtags of [fe tme aperating cost
is this indtial cost? As per thump ruke 80-30% of Iife e apefating cost
qoes andy far power £ oenerdy bill remairing 18 froindtial cost and
mairteranse cost. Al it requires is just a courtesy call 1 seek an apirar
fram the expert and itis rothing but seff discipline as such things canmat
be impased atavery kel by any procedures,

Ajr conditianing has huge scope of enargy saving just by doing
several small things which refthar cost amy maney nar have any negathe
impact an our comfort level Cne can very easily save XW equivalent
power ar daily basis who uses air conditioner aither af fame ar in office.

Fuel

Haw afterr da we think what is the distance a vefricle can mave with
just 10 il fuel? hast of us either use ownvehicle, e twa wheelker ar faur
wheler, or public transpart system araur daity . A two wieeler may
e 400 - 500m ar afaur wheeler may mave abaot 100 - 1500 withr 10
ol fuel D owe aver evaluate aur driving styke and skills? If we do thenwe
will realize there are mark raoms for improvamert which will have adirect
impact an fuel consumption. How mary o us know the searomic speed
af aur wehicke and how aften do we fallow that i atall we know the spead?

Water

Some sudies have predicted that this century is gaing to witness
canflicts and ensians indiffarent parts of the gabe due 1o water dispuies.
In ey PO Chenmai Chapter training sessin gave 4 damansratan an
frarsd wash as that is ame activity we all 4o marey times dorineg fre day. [t
WAS AT e aperer Brevenane prasent i the fall t realize that ame ardy
meeds ahaut bl water 10 wet te framds to apphy soap far washing frands.
How aften 4o we thirk about the water that can be re-used in the kitchan
wher we just rinse the wensils before any usage? Do we really bother
abaut thee water leval while runing the washing machine? 1t surprises me
o sae many left over water bottles with water in géery seminar hall that |
attend. [owe really gver spara any thoughts for wasting drinking water in
sueh manner? How mary times do we bather to imform aur neighbars
when we see their overiead water tank sverflawing?  If we really frink
abaut such small reciderts ther itis veny #asy 10 SO inde aursehes that
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amyane can easiy save 5L water on daily basis with absolute ease. Cne
of the participants it P Chennai Chaptar raining session mat me after
few days and said that fre feels guilty every time fe uses water sinca that
day. [t proves ane paint very cleally that people am Uraware about mary
facts when we talk about erergy conserdaian by seff discipline.

Economic Impact

Let's see the impact thatcarn be created by such so called insignificant
ard small savings an daily basis, Today thes is make than 125 crores
peaple it India Ifonhy 10 crares peaple save just 50W equialent power
each then the daily savings at the customer end will be 5 OJMW
edquivalent power. Similark 10 crare people saving 5L water each will lzad
to BOO000KL of water. Ten crores vehicle saving 10ml equivalent fuel
each an daily basis will lead to 1, 000KL of fusl It is mot onby the manitony
savings but much mare i we consider the generation cost, capacity
buikding & tire ete. Let's try and urderstand it fram 50000 power
Sanimgs point of view. [T we consider the transmiss ko & distrioution bsses
ard power qeneratianefficiensy & bsses thento frave 5 00WAW power At
thee brad end we need 1o generate about 10 0000A at the pawer plar
lewel If evarything goes wel withautary kind of palitical and emviranmerral
difficulties ther twill take about 5 -7 years 1o make such capacity mega
thermal power plard oparational Approimate costto put Up Such power
plant ir today’s terns could be about 45 — B thausard crares rupass.

Eocial Responsibility

Someane in the Govt elothed with appropriate autharity need to ask
a simple question - what is cheap and easy - energy conservatian by salf
discipling ar sperding crores of rupees to realize that saving after few
weals. Al reeds s 1 spread the asvaremess of appanurnty that g0 fane
af us v wher it oames 19 enerdy canseratian g the natiarn. Few well
archestaied campakqnes inprint and electraric media over a periad of time
car easily help Irdia save e amaunt of energy absalutely free of cost
ard instardhy. Wather Mature fasgiven enaugh Brour nead but mat far aur
greed. That is what Gandhiji has said about conservation. Parhaps it is
time 10 ask ourselves whather we are becoming greedy. We have the
respansibility to fand aver this beautiful warkd ta aur future gererations, if
mat i better state then at least at the same state that we inherited fram
aur ancestars,

Sharkh Shamsor Aff

Schneider Electric PFC APP helps reduce energy

bills up to 10%

chimeider  Electric, the  glabal
Sspecialist i & T Ry TrIATEERE TR T,

fras armauneed the laonch of its
Power Factar Camection [PFCY App,
desigred 10 help businesses batter
ureerstand and manage reactive anergy
to reduce energy consumptian and COq
amissians.

Power Factor Carrection is the
pracass of maraging reactive energy. In
mast slectrical circuits, reactive amergy
cares fram the craation of an eleotro-
magretic field necessary i matars and
transfrmers. This impedes te useful
alectrical current and car frave maj-nr
acanarmic and techrioal consequences.

The PFFC App will use energy
consumptian data to provide a simple

application

apparturity

EXNLCTT Se TETUTTE AT T irrve St in
justare ta twayears, with the berefits of
lower emer]y Usage amd Ol amissians
Cartineireg indefindta b "IF a site kas frighe
reacthie amerdy, mare cumrent has o flow
o create fre same funetional autput,
witicfe results in higher utility bills. Snetap
of this, the imcreased netwark losses
alang the distibution lines lead to an
ircreased overall energy demand, "
explains Day i Lewis WMarketing Manager
At Sefneider ERctrie, "Cur rew App will
enable arganisations o understand
usage aswellas caleulate the reductians
i erer)y consumption and emissians
theycould actrisve Frrough Power Factar
Carrection. This typically ranges fram
between five and ten per cent of the

far imoreased  supphy
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iustration of what cam be achieved
through  effective  managemant  af
reactive  energy, including  finanscial
savings, emissians reductions, and the

capacity. Businesses will ther be able to
act an the caleulations, enabling the
improvemert of aneryy efficienoy acrass
their elecrical metwarks. Companies can

enargy bills of mast arganisations!

The PFC App is available now an
Ardroid and 108, as well as wia the
Schneider Electic websita. i
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Ensuring Quality, Aesthetics, Easyness and
optimizing total cost of ownership

Wide span cable support systems upto 10 meters

Wide span cable frays

[y

Wide span systems — Features and Merits Key application areas

»  Supports span distance upta 10 metres (Haavy and medium duty)

+  Reduced Installation and accessories Costs

+  Strip galvanized - EN 10327 Any PEB building,

+ Hotdip Galvanized - EN 150 1461 Tunnels, steel, cement, food,

+ 55304 Grade textile, railways, power stations,

+  Side height —110, 180 and 200 mm

+ Widths of 200 t0 600 mm airports, healthcara

+ High load capacity with parallel wide span and automobiles atc

+ Vemtlation for cables and clrouits

+ Side rail perforation for heights of 110 mm, 160 mm _

+ Wide Span cable ladder with C-profile rungs for adequate cable fitting - ¥
with OBO BaS clarnps. Compliant towards C€ Bl

== e k. e e ——— R —— .._.....|.._.____ £
! “ 7= = : . - - .
Existing practics - Matallic supparts ara Installed batwod stool columes  Wide span installation - supports distancs up 1o 10 metars.
and cable trws are fheed In thesa supports. Freed directly intwo colurmms udthowt supports In betwean.

OBO BETTERMANN Indla Pvi.Ltd.
A8, SIPCOT, Cragadarn, Kanciveeguram - 602 106, Tarilnady, India.
Tol; +91 44 710 33 B0OO1/02

Fax: +81 44 710 33 998

THEMB O N MNECT .
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irestallationes with frigfr lighting kad. This artiche presents an analysis

af frarmardes i a netwark whees (R is one of the main bads.
CFLs ard LED lamps withr electrardie qear are clraracterized by exrernmely
distarted current, with g tatal cumerd farmarie distarians, Heroe they
cause a significart valtage distortion i electrical installations, A
carnparative aratysis is parformad anthe power quality, maximum bading
ard econamics of CFL larmps and LED lamps.

The prablem of harmories canmot be neglected in cases of

Gireanhouse gases & LED

The heat generated by comentional electrie light bulbs may have
bean significanthy reducing the release of greenhouse gasas from natural
gas. If all homes switch from [incandescent) bulbs to CFLs, there waukd
be an increase of almast 220000 fonmes in O emissions i the
proviree, equivalent to the anmual emissions fram mare than 490,000
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Eco Friendly
LED & CFL

A Comparative Statement

LED lamps now compete with CFLs for high-
efficiency house lighting. The desire to reduce
electrical leading by using energy efficient lighting
has resulted in a high level of interest in replacing
conventional incandescent lamp with Compact
Fluotescent Lamps and LED lamps. However, their
high harmonic content was always a problem for the

powet quality of the power system networks,
especially the ones with a considerable share of
nonlinear loads.

Shridhar Shantaram Khule,
Haridas A Kakad and Dhanshri P Birar

autamabiles. As CFL Contains Mercury, Met marcury emissions far CFL
ared incardescant lamps is 0.012 mg of mereury per kikwatkfrour and
14% of CFL memcury coments escapes t amironment after land fil
disposal CFLs, like all fluarescent lamps, Cardain mercuny as vapar inside
e glass tubirg. Mast CFLs comtain 3-5 mg par bulb. As mercury is
paisaraus, ever these small amaurds cardribute t airand water pallutiar.

Aecording to the Eurpean Commission Scentfic Commites an
Emerging and Mewly [dentified Health Risks [SCENIHR) in 2008, CFLs
may pose an added realt risk due to the ultraviolet and blue lightamitied.
This radiation could agqravate symptams it peaple who already suffer
skin conditions that make them exceptionally sensitve to light. The light
produced by some single-ervelope CFLs at distaroes of less fan 20 om
(7.9 im) coukd lead to ultraviolet exposures approaching the current
warkplace limit set o pratect warkers fram skine ard retival damage.
Horwewar, industry sources clir the LN radiation receiaed fram CFLs is
taa small ta cartribute 1o skin cancer and the
use of double-emvelope CFELs “largely ar
erdirely” mitigates ary atfer risks.

An LED lamp is a light-emitting diade
[LED) product that iz assembled into a lamp
[ar light bulb) for use i lighting fixwres. LED
lamps have a [fespan and slectrical afficiancy
that is several times better than incandascent
lamps, and significantly better than mast
fluarescent lamps, with some chips able to
£ nare thar 100 urmens per watl.
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Total Mercury Emissions
for CFL* and Incandescent Bulbs
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Incandescent

Soura: www.anargystar.gov

Like incandescent lamps
and unlike mast fluarscant
lamps [e.g. tubes and
campast fluareseent Amps ar
GFLs), LEDs come ta full
brigferess withaut meed far a
warm-up tire; the il of
fluorescent lighting is also
reduced by frequent switehing
an-ard off.

Same goverrmnems around the world have passed measures 10
phase aut incandescent light bulbs far general lighting. The aim is to
encourage the use and technological developmert of mare enengy-
efficient lighting aternaties, sueh as Compact Fluoreseant Lamp & LED
lamps. Consumers are being encouraged 1o switch outdated incandescent
bulbs to these mare energy efficient alternaties. LEDs are mare effickrt
thearn CFLs bt the inftial costis frigher sa it Bkes birger B eeaup the eost
af the bulb. However LEDS last much kinger-over 20 years-sa they will pay
far themsehes mary times dwer their iespan. Whike an 11w CFL bulb
casts §1.25 in bulk, an Bw LED [which praduces the same number of
lumens as a 40w incandescent bulb) can n amwhere fram $10
[anailable at local hardware stares) 1o §20.

2

Environmental impact of LED lamps compared to halogan

lamps

¢ The amvironmertal banefits of using LED lamps to replace Halogan
lamps afe unquestonable.

e AT least 4 times less impact anall eriranmrental impact cawgaries

ELECTRICAL INDIA
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thraughaut its product life oycle.
«  Still sigrificardly lower thar that of ke voltage halbgen lamps even

when, extremely frigh halogen specs are considered.

The emwirarmerntal impast cakeulations ars carrected far flux or cerntral
beam irtensity differerces. The LED lamp power is doubled ared |ifa-time
of the LED lamp is reduced by haff [sensithity anahysis).

Why Only LEDs

# LEDs are ideal for use in applications that are subject to frequent
an-off eyoling, unlike fluorescent lamps that burn out mare quickhy
witert oyeled frequernthy, ar HID lamps that require a lang time befare
restarting.

o LEDs can very sasily be dimmed ar strobed.

o LEDs light upvery quickly. & typical red indicatar LED will achiewe full
brighiness in microseconds.

«  LEDs masthy fail by dimrning over g, rater thar the abrupt burn-out
of imcandescant bulbs.

#« LEDs, being solid stak carmparents, are difficull 1o damage with
external shock, unlike fluorescent and incandescant bulbs wihich are
fragile.

# LEDs can be very small and are sasily populated anta privted cireuit
boards.

« LEDs 4o not cartain marcury, urlike CFL

Basic advantages of LED Light

« Energy efficient: LED'S are now capable of outputting 135 lumens!
walt

« Long Lifetime: 50,000 fours or mare § properly engineesd

+ Rugged: LED are also called Solid State Lighting [S5L) as they are
rmade of salid material with na filarment ar tube ar bulb 1o break

«  Mowarmeup peried: LED'S light instanily — in ranoseconds

+ Mot affected by cold temperatures: LED's "like" bw temperatlres
ard will startup sver i subzer waatfer

« Directicnal: With LEC's ywou can direct the lght whera you ward it,
s ra light is wasted

« Excellent Color Rendering: LEDS do not wash out colars like ather
light sources such as fluorescents, making them perfect for displays
and retail applications

« Envirenmentally friendly: LED's contain o mercury ar other
frazardaus substances

« Controllable: LECYs can be cartralled far brightress ard colar.

Energy efficiency

Ereryy usaqe for difierent types of light bulbs aperating at different
light outputs. Paints Kwer an the grapl carraspand 19 Kwer anerdy use
Because the aye's sansitivity changes with the wavelength, the autput of
lamps is commardy measured i lumens, & measure of fre powar of light
as perceted by the human eye. The luminous efficacy of lamps is the
rumber of lumens produced for each watt of electrical powar used. The
lurnimaus efficacy of 4 typical CFL is 50-70 lumens per watt (I} and
that of a typical incandescent lamp is 1047 ImMW. Compared 0 a
thearetical 100%-efficient lamp (880 oA,

|3
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Daylight Incandescent Fluorescent
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o o i b inta the atmasphere. Exchanging ILs for efficient CFLs on a global scale
incareescent _: e Aucrescant (£FL) _‘"Emdkll.m!l would achieve annual 00, reductions of 230 Mt [millian tons), mare thar
i % the combined yearly CCy emissions of the Metherlands and Partugal,
- .
Conclusion
LEDs are Competitie, Eoco Friemdly & Likel to Get Better
TE00

Carelusian is that based an eco-friendly, Ife-cvoke assessmeants and
campetitheress, LEDs are about as energy efficiert as CFLs as far as
their whoke |fe-cyele s comearned. But that seems likely 10 change,
since LED lighting technalogy is still growing and impraving s awn
perfarmance day-y-day i

'J h '

pal ot

Shrrhar Shantiram Khufs
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Comparson Befween Diferent Light Sources

CFL lamps have lighting efficiensy ranges of 7=10%, versus 1.5-
2.5% far imcandescent Because of their frigher efficacy, CFLs use
between one-seventh amd one-third of the power af equivalerdt
imcandescernt lamps. Fifty to seventy pereant of the world's tatal lighting
market sales were incandescent in 2010, Replacing all inefficient
lighting with CFLs would save 404 terawatt haurs [TWh) per year, 2.5%
of the warld's electricity consumption. |nthe UE, it is estimated that
replacing all the incandescent would save 8 TWh yaarly.

Bince TFLs use much less energy than incandescent lamps [ILs), a
phase-aut of ILs woukd result in less carbon dioxide [GOx) being £rmitted
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Product Range for Nuclear\Power

4 OPzS
5 OPzS
6 OPzS
6 OPzS
7 OPzS
6 OPzS
8 OPzS

200
250
300
420
490
600
800

10 OPzS 1000
12 OPzS 1500
16 OPzS 2000
20 OPzS 2500
24 OPzS 3000

standby-Power

TBS/OPzS

TUBULAR

Patent applied for- terminal bush design to sliminate cell cover bulging and crack due ta plate growthwhich is a normal fallure mode.

Standby-Power OPzS SERIES Stationary Cells in transparent SAN containers

For Nuclear Power plants, Electric Power Generation
facilities, Petrochemical plants, Switchgzar and control
applications, Wind, hydro % solar photovoltaic, Large

LIPS Systems, Railway signaling, Telecommunications.

Manulactured by

Mysore Thermo Electric (P] Ltd

966 62, dth Main, 3id Phese Pesnya Industral Ares. Bargslore - SBO0SE, ndia
Tal; = 81 80 2H39 2200 Foc: 81 BO 28337243
rfolmicrotacin vwew microtexn facebook, microtas ansngy
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with LED 'Lights

Green technology has a very positive impast on
friendly technologies is closely linked to the rest
of the 1870s. In achieving the strategy {»91' 511568
energy efficiency will be a key as th' aﬁ'
existing products, processes & business model:

it is very cost effective. The rise of envirenment
set that has emerged since the global oil crisis
tives, environment friendly technologies and
fedae & non-technological innovations to improve

Nik!ﬁ Malhotra

- 3 il

uf‘r
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and eco-friendly by nature. The field of

lighting has witnessed  dramatic
techmalogy develpments in the past few
decades, espedially in the sub-fieks of salid
state lighting ard other energy  efficien
lighting techmakgies. India’s demand far
EMendy s Bracast 1o row exparerdialby ir line
with India’s urbardzation over the caming
decades. Industries are rapidy embracing
energy efficiency as the key o increasing
their energy security and improving thair
ecanamic productivity and competitveness.
The usage of electricity is imtreasing day-ty-
day to meet growing energy demands. These
days amer)y efficienmey  assumes Jreater
impartarse becanse it is mast econamical
ard reliable way of meeting the particular
glabal local climate charge. Hemee utilizatian
af energy far productive lighting is impartard
ard fappers @ be animpartant portian of the
madern society. Today, eneny afficiensy is at
the forefrant of our comparyy palicy. Concern
about glabal climate change and the
emviranment as brought the issue of energy
efficieny front, GlacialTech is mare focusing
an praducing high enargy efficient pradocts
wiich Frave low emerdy bssand ighefficiensy
far instance we have LED Drivers whicht have
efficiery figher than 90-95% like aur LS
serigs and RE serigs, these madals are with
figher efficiency ard minimal lass of energy,
this felps lamps to perform bettar & the tatal
liging system efficacy inoleases.

LED lights are muftilayered  semi-
canductive materials famming lattics that allow
rara phasphaors to stick an the surface thraugh
a process called solid adsorption. The LEDs
are paltion free and provide viable lighting
aption. LED Lights have super lang life spare of
up to 50,000 rours amd frave o filaments sa i
carn withrstand a qreater itensity of vibratian
ard sfack thar standard 1igfds making them
durable with less risk of breaking and meed 1o
replace. LED Lights will start atfull brighiness,
instantly; evary time; therefore there is no
read far backup lgting and they are also an
ecofriendly form of lighting as they da not
cantain mercury or athar harmful gasses.

When we talk about the benefits of LED
lights, the first thing that comes ta aur mind is
the lamger life-spar, mare durability, o

LED lights are the maost enargy efficient

ELECTRICAL INDIA

hazardous materials to elean up f you break
ane et The lang operational life time span
mentiamed abave means also that ome LED
ligft bulb car save material ard produstion of
25 ircandescent ight bulbs. These lights are
ecolagicakfriendly as they are free af taxic
chemicals. Mast camventional fluorescent
lightting bulbs cardain a multitude of materials
like &.q. mercury that are dangeraus far the
erwiranmant. LEDS are axtremely durable and
built with sturdy companents that are highly
rugged and can withstand even the raughest
carditions. As they am resistant 10 shock,
wibrations and extarnal impasts, they make
great autdoar lighting systems far rough
coreditians ard £posure 10 weather, wird,
raire ar even external vandalism, traffic related
public  expasure  ard  comstructian  ar
marfacturing sites.

LED's are cumantly a wary well knaowre
trerd ire thee lighting busiress, bot the industry
is expananing a figh number of players and
it is wery competitive. Themefare it is not easy
o gain new business praspects, aspecially for
the BME's like Glacial Light. B0 our approach
is to offer mare furctional lighting solutians by
impravising the techmical background i aur
product lire, offering Figh-end amd eco-
friemdhy lightirg with Rkigher wattage, and
stremgtfeening  aur  marketing  strategies.
Glacialfest reoanty comes Up wWith inrmat e
products of LED Lights i market:

olack

*

Green Technulngy|

Thermal Heat Binks: GlacialTech is
currently  developing  cold  forging
technalogy for LED thermal modules.
Cald forging produces Meat sinks that
frawe Detter feat dissipatian than die-
casting and almirum extrusian. Lsing
AAIOTO alurnineurn, thermal comductiyiny
care be improved 2.36x compared 1o die
casting fram 96.2 Wik 10 227 Wik,
GlagialTectys unique o0 ppetfalumindm
oald farging seamless joining technalogy
Jreatly enfrances thermal cond uetion and
reliability when copper is embedded to
make sure the two materials are joined
together  seamlessly  during  the
AN RCTUring process. The twa materials
wark tagethrer 1o improve  heatsink
perfarmance. The Copper campament
carducts feat quickly fram the battarm o
the erdire transverse surfce. The figh
thermal condustieity af the alumirum firs
lets heat dissipate quickly. GlacialTect's
mew  coppetfaluminum  cald  farging
technalogy is the mast cost affective and
lightweight thermal salution when space
is at a premium.

BAL| Interface Comverter with PYYI and
LT Output: Glaciallight, a divisire of the
Tawanese echmalagy  manufacturer
GlaciaMech Inc., introduced the GL-D802
DaLl imerface corverter 1 its product
ineup. As an aper stardard, DAL is

: i Wl ;J,n";f
FI fii :3 I‘l 1} !:{!'I'f
siive
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imternally recoqnized as the premier new
lighting contral interface and is cross-
compatible across lighting companents
fram  different manufacturers.  Highly
scalable, it simplifies wiring compared
carerdianal lighting cartral  systems,
makireg installation easier and reducing
mairterance oasts. DALL can rat andy
card ral ligreting but alsa aritar it, allowing
far intelligent lighting  systems  that
maximize serviee [fe and save energdy
Campared 10 legacy solutions, a DAL
netwark is mare precise ard albws fine
grain - contral  over  the  individual
companents it a complete lighting system.
Glaciallight's DAL Interface Corvertar is
fully |ECE2386 [102, 208) compliant
Taking & digital DALl skqral, it car autput
aither WM, 0100 DC, ar 1-10% DL
sigrals ard is suitable far cartralling 3-in-1
[DCPWhIResistan LED drivars. Dimming
can be satan alinear ar logarithmic curve.
WWith a built-in relay, deviees down the line
can be twrned off completely, giving
complete lighting contral and reducing
anargy costs. As an indoar digital lighting
cantral system, the GL-DAN2 comertar is
wall suited for applicatians ircluding offics
buiklirgs, corference rams, factories,
ard irelligert fame ligring.
ER-LCTO2E-0350: GlacialPower, a diisian
af technalogy manufacturer 3 lacialect,
anraurces twday a new dual-made LED
driver pawering LED lighting fram TW o
200 Featuring effeer corstant cUmendt ar
canstant valtage aparatian, the LED drivar
mode and power output can be asasiby
adjusted to fit a wariety of lighting and
signage applications. Power input and
autput lines are conmected wia rbust and
fasy-10-use clips.
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_DIP Switch
F

n Terminal Black

2-in-1: The GP-LCTO28 LED driver is twa
LED Drrieers ireame, with easy DIP switch
canfiquration t eitfer canstant curmemt ar
canstant waltage mode far enbanced
furetiorality. It can be easily custamized
to specific LED lighting needs with 8
mades of canstant current aperatian fram
250ma o P00mA, and canstant valtage
mades fraom 12 24 and 28 output
available. Far canstant current made with
1-10% dimming and push dimming can
also gasily be erabled with a dimmer.
GP-LC Series: GlacialPower, a divisian
af Taiwanese techrabgy manufactuer
GlacialTech, anmounces twa new wall
maunt LED adapters far dask lamps, floar
lamps, strip lighting and ather indoar
lighting applications urdar 9 watts. Tha
AW GP-LC3I53E-08  and the gW
GP-LCTO21-04 are campast wall maunt
power supplies praviding constant current
far LED lighting. These fully-isalated LED
adapters feature a compact two-prang
design with Cverbad Protection [OLF)
and Shart Circuit Pratection [SCP).

*

Universally Compatible : GlacialPowers
GP-LC LED adapters are worldwide
compatible, with unversal &S input from
90 o 264 AC power accepted. [nput
plug adapters can be custamized o U5
ar EU electrical autlet stardards. The
PR SUPPR QUtpUt plug to the dewice
car be selected by the custamer 0 suit
their rreeds.

Low Bay Lights GL-BLE0: Glaciallight,
the lighting division of GlacialTach ., s
introdusing  the  Arcturus series  of
GL-BLS] Low Bay Lights. These dimmable
50 watt LED bow bay lights came in three
calars, and an artistic design making
therm suftsd far a wariety of indaar
EMITan ments. Sfrapping malls,
restaurants, affices and even wames car
all bereft fram the ever ligfing and
cardemparary styling of the G L-BLED. The
GL-BLAD is compatible with indarnatiarnal
rmains valtage fram 100-2400 and cames
i a variety of configurations far almast
any indoar enviranment. A choice of 3
calor temperature aptions are available—
Warm White [ 3000 K}, Meutral
White[4000K), and Coal White[5000K).
The GL-BLS) can be hanged with a
perdant rod, eable, ar chain tpe

installation. P54 rating means t's taogh
eraugh far restaurant, qarage, ar kKiteher
use. And, we hope tosee batter results for
the caming year ahead. o
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Energy Conservation

‘Act’-Ing on

Energy
Conservation

now Is our collective
responsibility

Energy conservation Initiatives and the Implementation Measures is the collective responsibility of the Gowvt
and the Industry. First the (Govi needs to proemote the ECON Initiatives o the indusiry & society by mandatory
approach now and that is the need of the hour. All along, the Govt thro BEE was suggesting only, the ECON
measures o the industry. The same Govt through BEE had thrust five star ratings of gadgets in the domestic
& commercial segment and the paint is driven home already.

Ashok Sethuraman
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ut eampared to domestic & commercial
Bsegmerrt enargy  consumption, the

ivdustry is a Eneryy Guzzler But the
Gowt till date, has pramated ECON measures
far narnesake arhi. If the same is erforced on
thee iredustry, therr the industry alsa will take up
thee ECON issue practically amd achieve the
&renrdy reduction year after vear thraugh ECON
& Emergy Efficiency measuras thraugh Energy
Audit route. Also theindustry needs o showease
it detail, teir value added ECON & anery
efficiensy measures in their Compary Anndal
Repartirg.

How the Industry Views the Energy
Audit Program

We are surprised at the slack appraagt of
same irdustries towards ener]y audit. The big
irdustries 4o comduct ererdy audit pragram far
thee wivabe vear That is, frey give a call 1o mary
arenyy audi firms ine the First quartar starting
April. In the second quarter they will discuss
withrall the energy anditars about the parcentage
of savings achievable before conducting the
audit. ie. e anditor is suppossd to give %
reduction in their enaergy bill by first conducting
a preliminary randam enerdy survey. In the third
quarter, the process of issuing a wark arder 0
the energy auditr fappens. Ine the fourth
quarter ary, the ererdy auditwill be campleted
ard the post emeryy audit discussions will take
place befare the end of March. 5o ane firarzial
wear is gone in betweern just @ complete the
arandy audit farmaliy.

In the next year the industry plans 10
implermant the zera & low coast enery
canseration maasures. The same industry will
do the papar workings an high cost energy
canservation measures for the whole year
discussing with the Retrfit verdars related 1o
greryy and process seqments. Mow in the
secand vear afier energy audi, the industry will
decide t0 put maney arthe riglreoast praposals.

Industry Waits for Energy
Conservation to Happen to them

Let us study the statisties of HT alectricity
cansumars in all the Statas, 1 know fow many
imdustries have done at all eneryy audit in the
last FIVE ar TEM wears and if at all done, the
frequency batween amy two enanrgy awdits will
be mare than fie years. How many of the

ELECTRICAL INDIA
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The industry top management feels why they should try firsi,
when others in the segment have not attempted energy audit

route to energy conservation

imdustries feel thar the enery aodi will ba
defirte by fre|pirg theem B trace their breakdawn
af energy cansumptioneand fird aut the amaurt
af emerdy losses draining sikenth visibly less
first and irwisibhy mare et

First of all, fow mamy industries are in
possessiont of partable clamp oo Power
Analzer costing Rs 10000 to measure the
breakup of electricity consumption. They talk for
mary years abaut buying Hi End Power quality
Anakser for Rs.2 Lakhs Plus and till date have
mat even purchased still. Also they are ot
awarg of Infrared Thermal Imager costing
Rs.50,000 & Lass to measure and reduce the
Hat Spats i Electrical and in the Process &
utility a5 4 part of Predictive Energy Manitarineg.
Apart fram EB mater, ma other KWH meter
casting Rs 2000 plus exists in the industry 1o
TAHEr the eonsurmption.

Industey groups narmally don't take inftiathe
to proceed an the energy conservation
prapasals. Unless the industry receives the FIR
abaut the Energy Saver product & its first
wWarkings, the imdustey will mat oy e energy
saying gadgerrarafit. Theere is o pairtin trying
Enerdy saver at amy machine i the industry
urdess the same industy has a in-sity KWH
meter ar porablke Power meter 10 measure the
electriclty consumption befare & after installing
The ratrafit davice ar fine wWreng the same,

Here 'we Trust stae the aergy consenatian
dewics vendars including the MM over-charga
the industry due to the delayed response &
acceptarce from the industry, when their ECON
saver is introduced. Take the case swdy of LED
twhelight sald for R0 few years back, is
rrit available far less than Rs 1000 that tx an

BCCT basis.

Here mary irdustries are adoiding the
Serva stabilizer far the Mg circuit because
e maragemert feels that their trarsfarmer is
already waltage requiated by the with CLTC
retrafit and that they ot need the Sers.
Mow the lighting circuit most be fitted with
servo stabilizer (becanse of their Fast
respanse i voltage correction in seconds),
along with Surge Protection Davice to awoid
Switching Surges 1o the lighting soft bads.
Many industries have gone far bulk purchase
af 10005 of LED tubelights. But it each year
araured 50 ra LED tubelights fail due 10 the
Above reasans. Having invested i Million Rs
i LECY ligfeting, the irdustry postpones 1o
sperd withine 2 Lakh Rs towards the above
iraming pratections.

It the indostry Electrical networks, HT
switching, power electranic drives, non linear
active bads warking ete, tarjet to attack the
weak spots in lighting distribution and ather
soft electromk loads and hence SPD oare
becoming  mandatary i mamy  of the
sapfisticated equipmearnt ircaming side. The
image sfrows that ranthdy filures of whbeligrts
& textike mill ard after putting the stabilizer,
the failures carme down drasticallys Similarhy,
W Camne acrass marny branded matars [E3, IE
2 uersians taken artrial basis; fram the matar
werdars are ruring fromay marnfs in the
irdustry A week study before and after can be
extrapolated to study the new matar efficiznoy
campared to the decade-old-few-times
rewourd matar running in the industry. But
still, industries have not indtiated replacing
Theeir 18T matars.

Why Industry Needs a Liason to
Interact with Energy Auditor?

Ewer today, the big Industries, with
thausands of Crores tumaover, still show i
their Annual Reports,  the mast comman
ECOM measures year after yvear, the Power
Factar Improvemerds, or the eompressar
leakage lsses arrest, or changing thair T 12,
T & orTh ta LED tube lights. The industry
which talks of energy conservation in lighting
£lo, constant Watt lads evern today does not
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show value addition in their ECON measures
achigved through energy andit route.

[Tthey frad not done still, the practics now
is that an |50 Auditor will suggest  the
irdustey o change the light fitings and they
alsa religiously fallow his words. We abserve
mary imdustries are acting abedienthy to their
rew 55 implernentation team. They ame trying
10 shawease the impravemendts 10 others by
this 55 activity and we want the same
emhusiasm to be ghen to the ECOM
implermantation thraugh Enengy Audit routs.

The industry does not mead an [0 Auditar
ar Cost Auditar to show tham that the industry
is lsing imarnally duoe to energy losses.
Freserly, the Finarcs/ERPAT related auditars
da el the industry about the abrarmal
wariatian i specific power cansurmption ir full
learn praductian schedules.

Ome toane carespandence of industry
manage rmert @ Enargy audar i the enerdy
canservation is wvery much essantial. Here,
Firarce auditar, A grade Electrical contractar
araProcess Expert ate, da the liasaning. On
the contrary, all of the above to wark in
unisan like a team to achieve energy
canservation. But this is possible anby in the
case of irdustry Management taking the
imtiative 0 approach the energy auditar
directly & transpare k.

Govt to Promote Star Rated

Equipments to the Industry

«  Warld Bank was plariing o furd 19 Indiar
Fraject ir 2013, 50 Williorr § towards
pramating BLOC ceiling fans instead of
corventional fans. Whern they care far aur
enargy eficiency, what we i aur country,
can 4o together to reduce the ceiling fan
larded cost w0 the cansumer. But

urdarturately the Lass star rated fan costs
Rs 1000 plus sells mare than branded
5 Bar fan which costs Bs.2000 plus. Above
all this, the latest BLDC fan costs araund
Rs 5004,

The wast price differerce betwean 1 starta
5 Star plus rated faris Rs. 1000 10 Rs 5000
far a ceiling far shows the reed for the
Govt to minirnize the taxes an b Star rated
gadgets, appliarces and Energy saving
devices and aquipments 1o the industry.
Far the sake of Electricity saving and
safety, the Gowt can mandate the industry
and commercial establishments ta use
Servo stabilizers for the Lighting loads to
requlate the lighting voltages pracissh:

Far the sake of LPG saving and satety, the
Gavt can Approve & mandate the damestic
oflinder user 1 use Twa stage LPG
requlatar curn Gas Fuse device far LPG
oylinders ard this will frelp 10 save Rs 5000
Crares Anrdally iy eurtailing the domestic
subsidized eylinder quandtity fram 12 ta 4.
Far the sake of reduzing the Link Electricity
losses and safety against eecess mator
current, the Gowt can mandate the
capacitar to be fixed atar near ta the matar
erd for ary matar abdwe 3 HF UTTng
without ary WD drives. The Agricultus
Sectar has understood this becanse this
retrafit frad  beer mandated by the
autharities.

Far the sake of reducing the matar 1o bad
Beft Lirtklos ses & prad uction im proverna ms,
the Gowt can mandate the motar o
mactine linkages through RBaw Cogged
Edge belts instead of corverntional W bels.
For the sake of safety and eomiort to the
industrial sheds, the Govt can make the
turba werts ta be installed an all the

ivdustry roofs to improve  the  attic
vertilation and aspecialy in their utility
areas like D43 sheds, comprassor hause &
CAMEE S £,

« For the sake of safety during electricmy
SWtClring lime surges, e Govtcan mandate
tee Surge Pratection Devices at e Indusry
Imarnineg, Ligtine distribotian baards ete.

Govt Initiatives is the First and Fore
Most Praquisite

Till mow the pro-active indostry which
thinks itseff that it is bsing erergy in the
pracess betweenthe end to end say fram raw
material to finished praduct, are into ene gy
canservation actively. But far the typieal
Imdian irdustry, urless the Govt mandates
this anmual emergy canservatian plar, the
irdustry will rat implermerd this wvalurarily.
Thee irdustry tp maragemert feals why they
shauld try first, when atfers in the segmert
fave not attermpted enen)y audi route 1o
enany conseratian. They feel that these
ECOM proceduras are to be done far
nramesake and do nat attach any weightage.
Atleast from now, the Govt must bring to
books, the anergy imtake by the individual HT
irdustry, the breakup of emergy oo msumptian
ared target an reducing the same. )

Asfhiok Seffiuramrian

£ |
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Energy Pyramid

An Action Plan ter Energy Efichent Irda-
Energy Managsment Principles

Energy
Pyramid and
other
concepts for

e appropriate
/ ENERGY EFFICIENCY appli c ati O]] Of

Fig. & The Energy Pyramed for fndusties

ENERGY CONSERVATION

Renewable

Energy

The Energy Pyramid helps us fix priorities and action plans. It interlinks the roles of energy conservation,
efficiency and renewable energy to minimize the dependence on fossil fuels. It also helps in our
understanding of conservation and efficiency. ‘Conservation' and ‘Efficiency’ are separate concepts

although closaly related.

that does the same furctian, but uses

less energy, far example a BEE 5 star
rated refriqerator cansumes less enerdy thar
a 1 star refriqeratar. Emengy conservatian
requires beirg modest amd smart in use of
appliamees, gadgets and  equipmand
CONSUMMing energy 10 the desired levels as
par the nead.

[t is passible 1o use an inefficien
appliamce/equipment intelligently and smarthy
ta reduce enargy consumption; while at the
same time an efficient appliance can be used
cargkssly 1 actually increass the overall

E rergy Efficieney is making something

B2 | ArAIL 2015

enargy  consumption.  Conservation
echriques require  productive  use  of
resaurces ard the ability 1o 40 samathing
well ar achieve a Jdesired result withaut
wasted arery ar effarts. Enerdy conse reation
ard Energy efficiensy are preserdly the mast
powearful tals 1o realize our dream of ‘Energy
Indeperdence’. As depicted in Fig.1, if wa
frave 10 switch aver emtirely 0 renewabls
enargy i future, (A mix of Hydel Wind,
Biomass, and Solar ete) then we must build
itanCanseryation’ techniques and °E flicienaey’
as the fourdation  blcks. “Unlimited
Rerewable Emergy’ is just a wishdul thinkineg.

5 K Sood

Whataver farm of energy we use today, ar
Tmarkew; it has @ have the suppart and
backirg of "Conserdation’ and “Efficiemsy’.
This carmept has beern explained with the
help of an Emergy Pyramid® [Fig.1). The
applicatians af the this comeept inaur kamas
ard inrdustrias fras been shown in Fig.2 and
Fig.3.

Het Energy Gain

Met Emergy Gaim [MEG) is a comcept
used in enery economics that refers to the
differamce between the energy expanded to
frarvast an energy source ard the amaunt of
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Fig. 1 Energy Pyramid

eneryy gained fram that harvest. The net
ENERY gain, which can be edpressed in
jaules, differs fram the ret fimancial gain that
may result fram the amergy  harvesting
pracess, in that varius saurces of energy
[&.g. matural gas, coal, etc) can be priced
differently far the same amaunt af anergy.

Example: Durirg the 19248, 50 barrals
(7.8 m)of crude oil were extracted for every
barel of crude used in the axtraction and
refining process. Today onby & barrels [0.74
mi) are harvested for every barrel used.
When the nret energy gain of an energy
sauree reaches 2era, then the soure s na
lareger cartribiuting £ iy 10 Al eCamarmy.
Caleulating MEG

Aomet enerdy gain s achiewed by
expending less anengy acquiring a saures of
arandy thar is cantained in the soume 10 be
cansumed. That is,

Factars to consider when caloulating
ME is the type of anargy, the way enargy is
used ard acquired, and the methrods used to
starg ar transpart the anergy. It is also
passible to overcomplicata the equation by
ar irfinite number of exterralities and
imefficiencies that may be present doring the
EMEr]y haresting pracess.

Thee tarm ret eneryy gain can be used in
slighly differant ways:
¢ Monsustainable: The usual defindtian of

et enargy gain compares the energy

required o sxtract enandy (that is, to find
it, temave it from the ground, refine
and ship it ta the energy user) with the
amaunt of energy  produced  and
transmitted to a user from same [ty picalky
undergqround) energy resaurce. To better

ELECTRICAL INDIA

undaerstard this, assume an econamy

fras a cartaim amaunt af finte oil reserves

that ame still urderground, un-extracted.

To get to that energy, same of the

extracted ail needs to be consumed in the

extractian process 1o run the engines
driving e pumps, therefare  after
axtraction the net anergy produced will
be less than the amaunt of enargy in the
graund befare extraction, becanse same
frad ta be used up. The extractio n energy
can be wiewed in one of two ways:
profitable extractable [NEG=0) ar mon-
profitable  extractable [MEG<0). For
instares, inthe Athabasca Oil Samd s, tha
frighhy diffuse rature of the tar samds ard
low price of crude oil rendered therm

urecamarnical t mire urtil the late 19508

[MEG=0}. Binoe then, the price of ail has

risen amd a new  steam  axtraction

technique has been developad, allowing
the sands to became the largest ail
pravider in Alberta [NEG={).

« Sustainable: The situation is different
with sustainable energy sources, such as
frydraslectric, wind, salar, amd geathermal
EMEMY saUrces, bacause there is mo bulk
resere 10 acoount fr [ather thar the
Surms lifetime), but the energy
cartinuaush trickles, so arly the energy
required far extraction is considared.

I all anergy extraction cases, the |ife
oycle of the energy-extraction device is
crucial far the MEG-ratio. If an estraction
devica is defurct after 10 years, its MEG will
be signifizantly lower than if it aperates for 30
vears. Therefore, the energy payback time
[sametimes refared 0 as  emeigy

Energy Pyramid

amartization) can be used instead, which is
the time, usually givern in years, a plant must
aperate until the runming MEG becomes
positive [l until the amount of emergy
needed far the plant infrastructure ras beern
harvested from the plant),

Far phatovaltai: cells, the MEG af their
productiaon deperds o the aperating fetime,
ard the amaurt of surdight available ir the
aparating location. Today the break-even
enary payback time [the amount af time
required to produce an amaunt of enangy
equal to that ariginally used to manufacture
the array) is around ame to four years,
campared to an effective production [ife of
avet 20 10 30 years [£.9. many manufacturers
mow provide a 2h-year warranty an thair
praducts). Howewer, the MWEG of Salar PV
systems may become megative if the actual
life is cansiderably kss ar the applicatian is
wrang and the system is ot installed ard
aparated prapathy.

Embadied Energy

Embodied Energy is the sum of all the
enargy required to produce goods ar services,
cansiderad as if that energy was incorparated
ar ‘embodied i the product itself. The
cancept can be useful ineodeterminieg the
effectiverness of energy-praducing ar enerdy-
saving devices [does the device praduce ar
save mare emergy that it took to make it%), of
buildings, and, because  mer]y-inpus
usually ertail greenfouse gas emissions, i
deciding wheather a product cartribute s 1 ar
mitigates global warming. Embodiad enangy
i5 an accounting method which aims to find
the sum total of the energy necessary far an
entire product life-cycle. Determining what
COnstiutes this life-oycle indlud &8s asse58i0g
the relevarce and axtent of amery o raw
material extractian, transpart, manuaciure,
assembly,  installation,  dis-assembly,
decanstruction andiar decampasitian as well
as humare and secondary resources. Different
methadalagies produce diffarent
urderstandings of the scale and scope of
application and the type of energy embadied.

Energy Cannibalism
Energy canmibalism refers to an effect
where rapid growth of an entire emergy
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Fig. 3: The Energy Pyramid for Homes

praducing industry creates a meed for emergy that uses [or canmibalizes)
the erergy af existing power plarts. Thus during rapid grawth the
irdustry a5 & whalke produces m enerdy because mew enargy is used
ta fuel the embadied enargy of future power plans.

Emergy canmibalism i this conext is alsa true of amy athar anergy
sauree such as wind power, salar pawar, et

Energy payback time {EPBT}

EPBT is the time in which the enargy input during the life-cyele of
an enangy generating system like Salar PV Wind ete, is compensated
by electricity generated by the same system.

EFBT = Einput/ [Eoutput Mvear)

Energy Return on Energy Investment

Energy Return an Erergy Imestment [ERCEl) is the ratio of
enar]y deltvered by an ener]y technalogy 1o the enangy invested o
set the technalgy up.

Energy Yield Ratio {EYR}

EYH means fow marny times the anergy invested is returned ar
paid back by the system in its antire life.

EY'R = Eoutput i litetime ¢ Einput

Ereryy ield Ratia of & systam shall be caloulated when reliable data

B84 | arAIL 2015

about system lifetime and system degradation become awvailable
[Perfarmance project)

Energy Yield Ratio is a better metric for comparisans because it
is based o |fetime amergy autput

Rebound Effect
In conservation ard energy ecanamics, the reboumnd effect [ar

take-back effect) refers to the behavioral ar ather systemic respanses

to the irtrad uetian of new techimalogies that increase the efficieney of
resaurce use. These responses tend 1o offset the beneficial affects of
the new technalogy ar otfer measures taken. While the litarature on
the rebound effect generally facuses an the effect of technalbgical
improvements an energy cansumptian, the theary can also be applied
to the use of amy natural resource ar otber input, such as labar. The
rebourd effect is generally expressed as a ratio of the st benefit
campared 10 the expected emironmental benefi when rolding

CONSUTNpLian constant. Far instaree, if & 5% improvemant i vahicle

fuel efficierray results ir anhy & 2% dip i fuel use, there is a 60%

rebourd effect (simce [5-2)8 = @0%). The ‘missing' 3% might have

beer corsumed by drivirg faster ar further thar befara.

The existerce of the rebourd afiect is omeamtraversial, Howewer,
debate continues as to the size and impartamce of the effect in real world
situations. There are three poassible auteomes regarding the size of the
rebound affact:

« The actual resouree savings are figher than expected — the rebound
effectis negative. This will normally oceur i the govemmant mandates
the use of mare resource efficient technologies that are also mare
COSMY 1 use, Dt et if the ircrease v efficiency mdues costs

« The actual savings are less than expected savings — the rabound
effect is betweern 0% and 100%. This is sometimes kawn as 'take-
back, and is the mast comman result of empirical studies ar
individual markets.

« The actual resouree savings are regatve — the rebound effect is
frigher theare 100%:, This stuation is commany krown as the “Jevons
parada’, and is sametimes referred © as 'back-fire'. i

ELECTRICAL INDIA
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Is an Energy
Conservation lead
to more Green
Energy Production

In today's wodd, we depend on energy for almost
aventhing. We wish to make our lives comiortable,
enjovable and energy is playing a vital role to
achieve this. But approximately 85% of ehergy today
Wwe get comes from fossil fuels and they are reaching
to an extinction level. Generalion of electricity from
fossil fuels also leads to release of high levels of
carbon dioxide which is increasing greenhouse
effect. There are two possible ways o tackle the
problem of energy crises.

Vivek Pal & Anuradha Tomar
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resources ard second s 1o utilize the already produced

2y intha mast aptirmum marnmer. 5010 prevent tempearatura
tise of earth and eneryy ofisis, we have started using various
renewable ererdy resourcas e.q. salar wind, ooean energy,
bioeleetricity 2te, and researches are made to harness the electricity
fram these sources sasily and effectively. Second solution leads to
the issue of Energy Conservation. In other words, Consemation of
Electricity is almast equal ta its productian. Proper avareness and
implemertatian of Emergy conserdatian salutions leads 1 reduce
the emeryy demard.

Like faad air amd water, mow energy is ane af the basic reed of
frurnans ta surive ar this earth. Fram the beginming of the enargy
SrAWS e Usirg nan-rerewable anerdy resaureas far the generation
of anergy but now they are reaching to an extinetion leval The fossi
fuels, which we depend an to pawer aur cities, will rune aut soaner
tharn many of us realize. At the same time, aur 8neny Consumptian
is alsa drastically affecting the planats climate patterns. Wow SO is
praduced vigaroush which is affecting sartl's climate and the effect
can be seen as major floods, rise in sea levels, exposure 10 higher
lewels of LN liqht resulting skin carcer, extinetion of arimals and

F irst is to gemerate emergy fram RemewablefAlterrate Emergy

ELECTRICAL INDIA



plant spacies. Mow it's impossible to ignare
the headlines telling us to do our bit far the
emiranmentd, that's why we are switching
fram rom-remewable energy resoUces 1o
rerewable ar alternative enengy resoures.
Here are same of the urique eneryy saving
and praducing eoncepts that are gaing to
frelp us to protect aur emviranment ard
salving the problem of energy crisis.

Kymogen Wave Energy Generator

Ta use the enerdy fram the oceanic waves
int earlier days we have to build up large sized
dams that comain the large sized turbines.
These dams need large constructionwark and
frurnar labar 1o aperats i Now & days we can
Use the £nerdy generated fram Oosaris waves
wig simpke equipmernt. Such equiprent is
called "Kymogen Wave Generatar® and is
desigred by the mecharical engineer David
Hartrnanm ard craftsman Jasanballast. This
kyrnogen wave genarator consists of partable
8" platfarm which is tetharad to 4 moaring
an the sea floar It has a system which spins
fhywheel when the wave rise has a system
which spins fhewheal when the wase rise and
falls. This provides constart power between
the wawes. According to the observations
performed Kymagern is abke to genrerate 2 hp
fram & 12 inchr wave whilke it generaes & hp
fram 4 foot wawe an an average Kymagen
generates 25-100 Kwhr per day.

Powrer Elactronics Role in Saving
Energy

I earlier days silicon was used in
manufacturing the power electromics and
camputer equipment. They were not wery
efficient and were also consuming e
£ ey, BUt mow days ieara of moderrizatian,
mew imventions arg taking place with time.
Mow because of hard wark dane by the
resgarchers  silican carbide came into
gxisterce which s withstanding & times
frigher waltage than the pure silicar . The
current thraugh the silicon carbide flows190(
times mare frealy than silizan. The thermal
canductivity of silicon carbide is far betier
than gald and the currant leakage problem is
14 timas less in magritude than silicon.
These characteristics have improved the
abiliry of silicar devices 0 help save anergy.

ELECTRICAL INDIA

Scientists claim that they can produce 0.5 GW energy at a cost of

$2.5 per GW

E.q. Sic dram is a computer memary chip. It
fralds fts eharge for abaot 100 years. Sic
Sehattky diodes, rure 10 times faster thar the
rarmal diades made up of silican and they
accupy 1A0th space than the silicon i,
Sic material is also used inthe led's and ultta
fast diodes.

Endathermic Energy Saving
Gilagstiles

Energy saving glass tiles is gaining very
popularity row days. These glass tiles ams
devekoped by the Swadish comparry and trese
Are very efficient thar the tradiianal salar water
freater which comsers salar enerdy o heat
enerdy and warms the water. These tiks ake
maurded ore the ot of the houses ard they
freat the circulaing water. These are wary
efficient in the sense that these tiles does not
absarbs anmy farm of anergy ar heat, while the
black mylon laying onder it absorbs the heat
enargy during sunshineg and hence increases
the wmperatura rise of air rearby © heat water
Wit qlass tikes which is e rering invta the roam
freating systemns. These tiles ams wery papular e
Sweden and ater regions. Accarding 10 the
abserdations perfarmed these glass tles am
average praduce 350 Kwh feat energy i 1
square rreter area under the rarmnal corditians.

Algae Cells

Researchers fave made their afforts
towards producing energy fram the biological
thirgs to sobie the problem of energy crisis in
future. The energy praduced fram the bialogical
Thiregs is 100% pure ard greer emengy wWitl
frarmiful or uresanted by products ar hamful
Jases. Seierdsts are producieg energy fram the
akjae cells. Basicalky wiat happens raturally is
Theat wier the surdays fall o leaves and reach
cftkaraplasts the electrans qetexeted and attair
frigher state of energy level Inthis prodoction of
enargy fram the akgae cells, we will use fresa
excited electrans. Engineers putgold electrodes
inside the charaplasts of aljae cells and hence
these excited electrans are imtercepted. These
electrans are tapped 10 create tivy electrical
current 115 beginring of bioelectricty.

Energy Production

Bolar Power in Space

Camparres are undertaking projgct in
which they frawe o design and devekp a
space based solar farm that woulkd generatat
GV of power. The costof this project is arourd
$21 bilian and Mitsubishi electric catparatians
ard [HI eorparations fave joired their fands
for this. This project will require an area of
4 square km ard will eonsist of rows of solar
panels. Various companies are investing in this
Heaof farnessing salar powar fram the space.
This ivterest of comparnies is dug 1 certain
reasa s 1hatl Mramessing solar powear fam the
space is 10 times mare effective  than
frarressing itar the eartf. This salar parel will
be bcated 36000 km aboave the earth surface.
Sirce there will be o rights ard mo weather
cfranges ferce enerdy will be produced all the
time independent of climate and time. Akang
with this thete will als0 be less wear and tear
oo becavse of lack of umidity and rain starm
ar friction. The expected  time periad of this
praject is 3 decades but before this japan
agrspace exploration ageney [JAXN) is gaing
far a small 10 mw trial satellite wiich would
frave their salar parels and this praject will
carnplete inyear 2015, This dernanstration will
be revealing all the difficulties arisieg i the
way of achieving goal of 1 GW power ard will
alsa be test the system that will beam the
energy fram space w0 ground, This 10 mw
pratotype is prepated by institute of space and
agranaltical science [ISAR), a divisian of
JAXA Heientists say that on the basis of
current knowledge, they are gaing to transmit
power fram space o the earth via radio
frequersy. Far this they will comeart pawer o
radio frequersy ard after tansmissian, a
recefving station builk an earth will agair
Carrert this radio frequansy 10 pawer.

Fiezo Tree

Fiezatree concept is ariginated in Cornell
University by its researchers  taking
inspiratians fram the nature. [nthis tee, the
mavament of the leaves is respansible for
generating emergy. They convert wind enengy
T electric anerdy. The main constitus it of the
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Fiezo tree is Pabvinylidene fluaride [PYVDF)
which is flexible piezoelectric material. When
the Piezo tree faces breeze, the flexible plate
amd film oscillate just as a flag ar kaf. The
flappirg mation s generated doe 1o the
instabiliy of the aera alastic system. They
frave attacthed 1 erd of Palywiylidere
fluaride [FYWDF) to bluff body and left ather
end free. When breeze blows, 2 tauches this
bluff body and this leads to vartey shedding.
The AC sigral is abtained fram the Piezo tee
andis stated inthe capacitar The researchers
attached a plastic film along the direction of
ait blow. This madification resulted in
ircrement of power 100 times. Before this
rmadificatiarn the Piezo tree was mot evern ablk
ta light up & led.

Genarating Wind Energy via Kites

Scientists say that ererdy contaimed i the
wird 15 100 times mare than the amour
readed by avergone on the planet The ki
wird geraratar simply knowrn as Kiteger: is an
[talian compary. These kites are mouned an
giant poles and these kites sprout fram furnel
like structures. Whern wind blows these kites
come out of funnels. For each kite, winches
release a pair of high-resistance cables o
cartral dirgction and angle. Thess kies ams
wary light and Uftraresistant. These kies ame
capable af fiying up 10 & feight of 2 000 meters.
Bagic warking befrind the Kiegen is that the
swirling kites prampt Kiteqerds cate in matian,
ard the mtation activales large afiarmatans
produeing a currert. They alsa fave a santrl
system an autopilat. This contral system
maripulates the flight pattern so that maimum
power can be genarated be it right ar day. The
hreight of the kite canalsa be contralled. Eg. If
thee large wird is bkowing at 1000 metars ther
s feight cam be set by aperatar Operating
kite. Alsa these Kite will mat pase ary prabkems
ine the path of the birds since trey fave radar
Wikt detects anmy bird flying arourd amd set its
locatiaraccardinghy the costafthis technalgy
is araund $750000 and space of 100 metars
will be needed to instal the machinery. They
dant need large farms like wind fams B
genarate energy. Hence they results in large
amount of land saving alsa. Beientists claim
that they can produce 0.5 GW energy at a cost
of §2.5 per GW
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Reduction in Truck Fuel Consymption
via Aerodynamics

Studies are being done to get the
rnaxirnum autput fram the mirdmum fusl input
Aug o this various engines came inta
existence with their different abilities and fuel
cOnsurnption. Mow researchers fourd that
agradynamics can alsa help in reducing fuel
COTES UMM ption:. This fuelconsumptian is possibk
duatathe dramatically irmproved aeradynarnies.
It iras baen varifiad by road tests conducted by
the Duteh platfarm far aerodynamie road
transpart [part).in this methad of reducing fuel
carsumption, a simple tapering protrusian is
attached at the back of the truck. It's alsa
called boat tail. The feasibility of this
arrargemsnt is alreaty demanstrated by the
wirdd tunmel  experiments and  camputer
simulatiars. This is also tested an public
fighways amd the comparisar of fuel
COTESUMnptian: is dore betwear a boaat tail ruck
ard a simple truck runming far & year The
results were reduction in TR of fuel
carsumption in case of the boat tail truek. And
simoe fuel consumption is reduced hence the
carban dicxide emission is also reducad. Part
prepared a  comman  graund  where
acadernizians, road mranrspart, manufctuers
ared rranspart eompardes uddied together ta
ACfriene & CamTman goal.

Solar Roadwrays

To get the energy from the sur, salar
parels are installed inthe solar farms. But now
reseancfi|rs Are tryimg 10 comvert ramal roads
to solar roads. This will result in large space
savimg. A& solar roadway is an [daho based
camparry which is trying to sobe the prablem
of enengy orisis by adapting the innavative and
urique methads. They say that they can
carvert 25000 miles of petraleum based
Asphalt fighways ard byways af lower 458
states irta solar madways. Tley say they can
da sirnilar thiregs ta the stadium, malls, airports,
parking kot et They are- getting undvarstias,
researcht labs interested in their venture. This
COMpArty is also warking an 45 mile protatype.
These solar mads will power hames,
businesses, streat lights ate. They will eut 50%
gqreenhouse gases as explined by the
researchers, solar rmadways will wark ina 3
layar systern. The surface layer will be tough

erough to bear anslaught of weather and
weficles. The upper kayer will be translicant in
nature ard becaose of this it will et sundlight to
pass by While the middle layer will eonsist of
large array of solar collecting cells ar PV cells,
These cells will stare energy far later se. This
rridd ke layer will be fitted with mizraprcessar
theat will cartral lighing, commmurdcation ard
mardarirg et The third base lager wil
distribute the power collacted by the electrarios
layer to the umts connected 1o the solar
rmadways. This project will alsa felp in
employ mernt, generating qraen jabs and give a
required push to the solar manufacturing
indLstry.

Energy from Bumps in Roads

Marrnal peaple drivirg veficles dar't like
burnps ine between the path, but this imerdian
will everr make you like the burnps. The MIT
urdergraduates  have davised a shock
absarber that can smaather your ride as well
as harvest enery fram buamps that will
generate alectrizity. The shock absorber that
they have designed emplys a bydraolic
system that forees fluid through a turbine
attached to a generatar. The system aptimizes
thee darnpireg. The studerts ars masth tArgeting
thrase campardes wha aperate large fleets of
feavy vehicles. They fave caracted LS.
Military ard several truck marufacturers wha
are showing keern irterast in this praject. The
marnufacturers of hummers fararmy kave also
bared them avehick for the westing purpase,
Studemts so far have tested 4 §-shock heawvy
truck, and accarding ta obsarvations, an an
averaqe each shock absorber produces 1hwan
standard road. This pawer will be enough to
displace large atterratars load in heavy truck
ard military velicks.

Gravity Light

The imvertors of grawity light are martin
Riddifard amd Jim reeves. Gravitg  light
qenerates alectricity ty inwalving gravity as s
basic principle. Gravity light consists of a
feawy bag and a led light connected with
string loaped aver a dynama. To make itwark,
the usar have to raise the bag and as it comes
down, it activates the dynama because of
force of gravity and generates electricity and
ligts up led. This erery is 100% clearn and
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pure withaut ary harmful by produets and can
be best solution for powerless masses in
remate carners of our courdry and warld.
Aocarding o the abseratians, irentar claims
theat liftireg the weight Oree car create amaugh
electricity o pawer a raam far 30 minutes. This
Will ot Frate AT TUMTHTR] COSTOMCE pUrchased,
and its cost price is around $5 or Rs 300, and
this will be avalable commercially fram next
yaar anwards.

Citylight Cconcept

People going to gym actually waste thair
energy completely inta nothing. Here is an
inravative design in which the exercise
gquipment that arg used in gyms are
attached t the street lghts ar otfer lights
and these lights uses the Kiretic energy
created by the peaple daimg warkaut. This
energizes ked lamp. This is a wery good
carcept amd is wery felpful. By daing wark
OUt frere, they are actually using their anaergy
1o create electrical enengy aling with thair
warkaut.

Conclusion

Varipus green technalogies came  into
existence and countries ame adopting these
qreen wohmaligies © o generate energy and
preve It the termperature nse of garthand reducs
e carbar footprint, Mow energy star labeled
praducts are used in the offices and rule of 3 Rs
e reduce recycle and reuse 5 oalso being
adapted. Mow mare and mare comparnies,
urfversiies and research and develapment
argarizations  are imeesting it the green

tachnalogies. This means that people are now
awareof what they irave done to the emviranment
ardd are trying to make up for that kss. But there
I5 & irtenss nesd B awars peaple marke B about
Erergy Conservatian ine day 1o day lfe usage as
kess effart is till row putin this area Ware faous
these days is Maw 0 produce mare Qreen
energy. As producing mare withaut proper
utilizatiarewill nat make A praper sense and that
will uftimately leads © wastage of all effors
cartied far praduction of graen aneny. {5
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Electric Light

Single
Molecule
Light
Bulb

In genetal concept, & light bulk or electric light or
electric lamp is a device that produces light from
electricity. In addition tolighting a dark space, they can
be used to show an electronic deviee is on, to direct
traffic, for heat, and many other purposes. Improved
vacuum pumps and better materials made them shine
longer and brighter late in the century.

lectric  generator  stations  brooght
E electricity to urban & later rural areas

to power them. Later gas discharge
lights imcluding fluarescent lights use less
£ lpctricity to make mare [ Energy demard
with it risimg o8t ard  emviranmental
cansckilsness have motiated imnventars &
users 1o loak far green yet emviranmneral
friemdly lightivg products and mary First
Simgle-rmalecule LED peaple have alrsady
changed their house lighting system, fram
the compact fluarescent lights to the enengy-
efficient LEDs lights. The LEDs, espacially
the argaric LEDs, are becaming increasinghy
papular in these days. Far information, the
arganic LEDs are mastly thin films made fram
amrgarie pakimers. |t can be easily ooated
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anta large areas at a very low cost. Energy-
efficient LEDs ame widely tipped to becomea
the predaminant lighting source of the next
decade and beyvond, replacing the fast
disappearing incamdesoant bulb, as well as
e campact fluargscent lights that are
replacing them.

Its like there is mat amy emginesaning
prabkern that car rat be soked withe carbarn
nraratubes. Maw, i turns oot it can salve
prablems we didr't even anticipate, [like
rnaking the world’s smallest light bulb. It's sa
small, it's anly a few maleculas in size. With
the going on pace of developmant in this
direction, future light bulb will be ane glowing
malecule. A single molecule that reliably
amits  white  light ard <ould speed the

development of low-egnergy LEDS has bean
developed. A single malecule that reliably
emits white lightcould speed the developmeant
af low-energy LEDs far the next generation of
light sources ard displays, say researchers.
Thee ranma-bulb consists of 4 special malecule
trapped i the micrascapic gap ina carbar
raratube. Wher curent is applied o this
makecilar circuit, we get liht. Scientists have
built a maksule, which is able 0 behave lika
two separate light-prodocing mokecules. [t
praduces arange and bloe light, whan it is
stimulated with a waltage. The mix of arange
ard blue light will turm into white. This means,
with  this  technology, it allows  the
marufacturers to create white emissian in
much the same way, as creating white light
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fram independant lights. In this case, we're
nat andy can save mueh money but it greathy
reduses the carban offset tog,

[T FECRMT years, many countries fave
begure loaking 1o switch fram incandesoart
ligfrirg to eampact fluarescentbulbs because
the latter are sa much mare energy efficient.
There as alsa beena lot of interast i using
light-emitting diodes [LEDs) for displays and
general lighting, again because of the
patertial ene gy savings they offer. But with
bath fluarescant and LED lighting, the quality
of white light produced has ahleays left
samething to be desired. Fluorescent lighting
can make peaple appear unhealihy because
less red light is emited, while mast whits
LEDs an the market today have a bluish
quality, makireg them appear eald. e cantrast,
OLEDs can be made fram a wide range of
materials, &1 achieving good-quality white
light is less challenging. It bas rat bearn the
quality af light that has ket OLEDS down but
rather their efficiencies. Fluorascant ighting
typically aperates at around 64 ta 79 lumens
perwatt while incandescant bulbs operate at
about 190 to 17 lumens per watt. In contrast,
the best reparted power efficiency of an
OLED ontil mow was 44 lurmens per watt.
OLEDs fawe the potential o grow inta a
really wery enerdy-efficient light saurce. Cre
irealves reducing its aperating vattage by
daping the argaric material that connects the
ligf-emitting materialta s metalliie cartacts.
The efficianey of the daviea is fighly reduced
if it is rear a metal contact becanse of a
phenamenarn callad quenching. Anather trick
was to maka the auter surfaces of the device
fram types aof glass that have aptical
praperties that mare clhsely mateh thase of
the devies substrate.

Otferwise, muche of the emited light is
reflected ard either reabsarbed ar lost
theaugh feat. The mast movel aspeet of this
rew OLED, however, s the argamization of
different light-emitting rmaterials withine the
device. Three materials are used—ane aach
far emitting blue, green, ard red light-akng
with a frost matrie material it batwesan.
Indeed, a major drawback of OLEDs is their
langevity. Athoughtcampanies like Philips are
able to make devices with life spans
gquivalant o fluarescant bulbs—in exoess of
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10,000 hours—materials that yield higher
efficiencies tend rotto st 50 lang.

Previou s attempts using the same basic
cancept  irvaleed  linking  together  twa
separate malecules it ane. But, because
enery is able o flaw betweern the twa
malecular sub-units, are urit typically emits
mare light than the ather, resulting in an
urewarted tint. The mew molecule does not
suffer that prablem, and anly comains ane
light-emitting  chemical  group.  When
cannected to a voltage, this group switchaes
to a high-energy farm that emits blue light
as it reverts to its ariginal state. Roughly half
the time, though, the kigh-energy form picks
up extra axygen ard ydrogen atms,
becaming a start-lived farm that praduces
aramge light befare reverting 1o the ariginal
state. A large papulation af the malecules
reliably produces equal quarditias of arangs
ard blue light that mix to praduce an even
witite. This allows creating white emission in
much the sama way as creating white light
fram indeperdant lights.

Light emitting diodes are campane s
that emit light when an electric curram
passes through them and only lat light
teraugh v ane dirgction. LEDs play an
impartart rale in everyday |fe, as light
imdicatars. They alsa bave a pramising future
i thee field of lighticg, where they are
progressively taking over the market. S magr
advantage of LEDs is that it is possible 1
make them very small sa paint light sources
can be abtaired. With this in mind, ane firal
miraturization furdle has recently bean
avercome by researchers as they have
produced the first ever single-malecule LED.
A single molecule, in contrast, is batter
measured e mArdmEters, 4 Ut just a
thrausamdthe of the size. Shrinking the k-
emitting element of a piel by the arder of
fruredreds cauld, ther, make far insane,
malecular-seale rasalution.

The device is formed fram a single
palythiophans wire placed betwearn the tip of
4 seanning tunneling micrascope and a gald
surface. It emits light anly whern the currant
passes in a certain direction. They abserved
that the thiophene wire acts as a light emiting
diode: light was anly emittad when electrans
want fram the tip of the microscope towards

the gold surface. When the polarity was
reversed, light emission was negligible. The
researchers showed that this light was
emitted when a negative charge [an electran)
cambimed with a positive charge [a hale) in
the nanrawire amd transmitted most of s
energy tooa phatar. Far oevery 100,000
electrans injectad imo the thiophene wire, a
preatan was emitted. ts wavelength was in
the red range. Therefore, the ulimate
challenge in the race 1o mimaturize light
emitting diodes [LED) has mow beer met
Fram a furdamental viewpaint, this device
gives researchars a new tool t0 prabe
phenomena that are produced when an
glectrical comductar emits light and it does so
At A scale where quantum plysics takes
precedence aver classical physics. Scierntists
will alsa be able 1o aptimize substances o
produce mare powerful light emissions.
Firally, this wark is a first step towards
makirg malecule-sized companerts that
cambine electranie and optical properties.
Similar companents could farm the basisofa
makecular computer. Single molecule light
bulb needs an efficiency boost before it can
be used in commarcial lighting and displays.
Currantly, the makcule comerns electrns
irta phatans At least 30 tirmes kss afficienth
than cammercial LEDs. o
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coarding to Bloombarg repart 3d
Aprirrting business far both service and

praduct will reach up ta $8,000 millians
it revanue by the year 2020 on warld wide
basis. With the latest daskiop 34 printer of less
than §3500, ane careasily use the techmakgy
frelp to design and o manufacture & lamp. The
metfrad s simple, Usieg 3d printing, we can
make a ligiting developrmernt rmadel af prirting
camparerts, interface  parts,  fausing,
decarative enclasure, colaring and testing
ternparature of ked. Mow, figh yield smd led,
becanse of relatively [ow eat autput, we carn
use the plastic base material far well designed
lampshades, fausing and parts without warry
about heat dissipation.

A custamer came in o aur newly installed
light HUB i bardar, e wants to qhe s
Waurs] sar, & light which is fur to laak at he
Car use 10 read, and Use as a nigit light 1o
frelpta sheep. It s fard to find this Kind of lamp.
SKE as develaped files based an images of
imagimation, <arnics, caroons, or sale
£reativity to develop lamps that fits the bill. It is
a dinagaur head abject, with 4 goasenack that
can be adjusted in every pasttion, a retro 4.2
watts 12y led lamp that gives 30 lumens to
read, ard dimmed it down ta 5 lumens to
sleep without fear of darkness. Recenthy
jewellery brand FAEERGE fras asked KK to
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3D Printing

develop & lamp far praciaus stone inspactian
far a prestigious shaw in Harrads Landan and
i Mew Yark, SKK has used the 3dp to make a
warking prototype to show to the sales
exgcutive to inspectwith, And after canstructive
carnmerts, SKK fas developed a twin ealar
(2800 & 4500 K) narraw spot lamp for the jab.
The final lamp is made af brass and firished in
Ardique branze 0 ga witl the style of Faberge.

The twirecakar led lamp can be adjusted,
it irtensities individually and togather to give
A cokar way that gives much responses with
e actual stares and its metal surrundings;
i.e. the warm calor reflects well with gald, and
day light white enhances the diamonds &
even pink diamonds. Mevertheless, SKE
approach lighting dasign with 3dp is weary
differant fram otfers. What s i the markat
maw is kind of large expensive shades with ot
af eamplexities is shapes amd texture and
mairdy far suspension purpases. SKK 3dp
lightireg is about, a desiqr philasaphey, 4 style
evdlved with custamers, nat salely the
desiqrers, it s ot design for design sake, it
fras to make 4 statementtoo ancantemparary
time frame, it has 1o tell the histary of
technakgy, the theory behind it and serving
a wary useful task far modern socigties
withaut destroying emplyment. SKE uses
e techmakbgy 10 felp w0 finalize a good

Lighting

product. With the social netaark internat
world, the magic part of 3dp industries is
that, medium scale mass prad uetion of aither
campanents af firal produst can be gradoally
dame with the felp of netwarking.

Apart fram that there are mow 3dp
marufcturers sprimgirg up ir the us and
Eurape to praduce medium size products as
awell far that wher files are processed, itcan
be distributed for a netwark of prirtars, evern
cansumars all aver the warld at hame- ar
warkspace 1o camplete the process unlike
traditional  manufacturing  methods  and
astablishments. ()
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ACME Won First Solar Rooftop Project

CWME, bagged their first salar
Ar{lﬂﬂﬂp praject with a capacity af
30 MW e the state of Fumrjab.

The energy genmerated fram this
installatiar will be fed to the local grid
thraught a power purchase agresmant
[FRAY, which got sigred with the state
distribution eompardy. The tariff far the
praject has been fised at Rs 7.57 par KiWhr.

Speaking an this development, Manaj
Kumar Upadiway Founder & Chairman,
ACWE said, "We are extremel’ rappy
bag this arder, which is the first ever large
scale salar roaftap praject in the cauntey:
This arder reflects the hard wark amd
dedicatian af aur team member and states
wision 10 reduce the carban faotprint. The
patential & berefits of the solar oaftop
seqment i India are froge and the market is
just qatting started. It is indeed encouraging
1 see that the state govemmeants are now
taking marny sincers effarts 10 pramate the
salar projects in their respective states”,

Recertly Ministry of Mew & Benawabls
Energy [MMRE) has included Punjab jn the
ambitiaus "Greern Caridar Mission” praject.
With tfris, Purjab will mow be i lime 12
receive funds for further strargtiening af its

BHEL wins DSIJ
Award 2014 for
the Most Efficient
Maharatna PSU

ar its superlative perfarmanse i fiscal 20135-14,
Fh.ﬂanaralna camparty Bfearat Heawy Electricals Limited

[BHEL} has been awarded the DEL Award 2014 fat the
hast Efficient Maharatna PELL The award was [ainy receiad
In¢ B Prasada Rag, Chairman & Wanaging Director, BHEL and
Al Bobti Director [Power) from K D Tripathi, Secretary,
Departmert of Public Enterprises. Significantly, BHEL has been
carferred this award for the st sucoesshie year and fras bean
WinTHreg s presigious award siree inceptian.

Nhitarof Koo Wpadioey,

Fourwda e & Chairrmarn, ACME
transmisskan and distributian infrastructure
o ensure efficient avacuation of salar power
To the cantral grid.

As per industry reparts, the realizable
paterdial ir India for salar generated fram
residential roaftops will be 35 W by 2024,
carrespandingly  far  industrial  and
commercial  rooftops  the  realizable
paterial ir the rext ten years is up to-41
GW These prajections clearly indicate the
qrawing impartamee ard appartundty that
he salar maftop segqment presems in the
I mdian context. =

"The potedtiol & beneiits
of the soior roottop
segenent wl Indic ore huge
ond the morket s just
getting stovted

The ACME Group is o
iecder in the field of
EFLEFEY EIRELBGEITIE AL
mrd LR ive soini onsg
oy the wireess
felecornue (RS

o d fiter nate eneroy
sectoy, It prides itseil

(% ¢ ploneer (o the
developrnent of Qree
technoio g solutions
that ore erviroiment
freieridiy erergy efiicient,
& cost effective ond aiso
coprbie of delivering

& Guick Pefor oo

LEE SR HLE

The qurard was fointhy recaived by
E Frosnda Rao, Chalcrsan & hanoging Dicector,
EHEL and Atwul Sobti, Divector [Fower] frorm
K D Teipathi, Secretary, Department of Public
Enterprises. Sigificantly, BHEL has besn conferced
this queard for the sixth success e year and has been
(T winning this prestigious awared since nc=ption.

ELECTRICAL INDIA



/AUTOMATION 2015

10 INTERNATIONAL EXHIBTION AND CONFERFNCE

Grow your Business. Exhibit @ AUTOMATION 2015
Expert views for your participation in Automation 2015

e we happy  be parmared with ED communications Lk, from (& (& We wre axsorisied with IED Communicetions end Automation since i
Austrruirtion 2002, Ve here Besery bk Lo s rrmrvelows pres et et of imeaption. It has show sraaring growth and todsy Autoaation b the
tchrology showcased new  product  aunches, most ecogrbmd snd wellecdsimed pletform for the

mpones from wme & onmulanb in o8 sedes.
Partomation 2013 - 10th ecition will shawecase much '
baritar outinok in s of svery dafinidon. ,’ hﬂlﬂ]ﬂmmﬁum,,

M. B, R. Mabis - 5 -Chalman & B, il et It =
£r. ¥ice Precidars - alionoe indieiries Lid. Maraping Director - Tesle b Pt Lic

L Pabosiatinn Inwlutry, W e alad b sy thart Austonrtion
2014 oo [hoe svary thers g Teste ird ks, goad footiall to

B Aurtometion b an mdvbron of Process Insrumants and Sensar G Oversil responsa in the sevbition was mcellent with quality visttars sl
suppliers which ensbles us to meet many new end-imers snd emenging & s from different wrew Le. DEM Cormuliants. PSUR distribuioes from indla &
copanies, This eshistion really heips medium and Cvercops Al Mot off the visnrs ans Few cpshoness, We
mrall amerprives to ectablidh the band and make rew I inﬂhﬂmﬂmm,,
| nstmen. 9
- iy, Zascinalnar Badlper -
— Wy Sheypirrs Wl ol - Maristing Manager - Fure Techine! Pt Ind

S Ry | Mmoo Sk ¥ |

“ Aurinmat!on " Comtinues to Provids Negman an Excal ent Pl rtfom o Coxt “lmmmmmmmmm
Effiectivedy Showosre &k Demormiate - Year Alter Year-our Heavy & Bulior Fow Layourt; Fullilling our Busl ness ol | "
E Level Caliheation Systers ap used s Myl Parameter Tost Benches 4o

Huncreds of Pomntsl Custormers & Decigon Mskars | |hmm-m-mm
— “sking frem All Over indila . What 15 More - Kate of - Cybarnetik Technolagier Pt {id,
| | Carversion Tn Months to: Follow - of thats Cuslity'| seds '
1 rto Ordars ' Proved High, offering Lx un - Atecthve Retumn
o B0 ) Imvestme—tt * on the Shewrs. ,, | |'
| _f Wiir, V. N mgronalmn - Presicent & Chairman -
Whogan nxtramenis & Elecronics Pt i

“ A locul place with global trendy, tedhnclogy and cultture b worth velue for money o showcre product snd company directions. A leunch, promotion of produc,
brandng of company baing & parfect venus sl sool it upeort of [ED make this platiomn a giobsl platiom and kool presencs. Bsing company In remots iocrtion

. i
N

and sy from tha powar centar city, th iz difffcuky ey well sobed By sarmmation edibition e we 5 me recognieed by activity, product and market
| gt whene we gty win the niariost now, This also works st a +ingle winclow tn thee indhudiry, thelr reulrement trends, and ouilure thanges o

It helpa to wing In new product, new idess back to the industry. Due care b requined te nurbure oompamy and Autometion exhibition i helping 15

In u hig way. Wawith thet sutomation sdibition 9o real globel now and taka us with tham in sy new baginning. In ahort sutomurtion sxhibition
I ghems wings o companias, [rdustriss, local and global market. 'Wa slweys wish sutomation would grow lsaps srd bourds. ,'

M. Bijnl Sarginel - Managing Direchor - Aws Solutions Pyf.L .

=; COMFERENCE :-
£0% ARE NEW VISITORS EVERY YEAR | 24th Augurt 2615 - CEO Summik on "Businass Parlormance”

TYPEOFSPACE  DOMESTIC  INTERMATIONAL  GOVT, TAXES ADINTIONAL | 20th Auguist 3115 - Sadety & Serurity of Plants to avold Disacter

Combnated Elany: LR 3305 D foroll & G, Rafinaries, Chasicals, Petrocharaicall, Nischer
e r:;;w u:;“::ﬁ ORI 3 i Powwr P, Fartiibars, Camant, Paints sl ether majer plants.
pieiriety i Pt i Over 100 dalaguins will sttend. Cost Ry5000/- per day.

Kinelly regirter sarly [

MEET US AT HANNOVER MESSE 2015 : HALL NO. 11, STALL NO. F35-1

IED Communicatlons Lid, &4, Empina Bullding,

D, M. Raad, Fart, Mumbsal 400001, INCHA.

Ph. No.: +91-23-220795677 22073370 | Fax: +91-22-22074516
Emall: sraldxwanmiadcommuniestions.comd
rathigledeammunicatiors.com | wwladeommunicatianc.oam

Supportied by -
@ -g ‘E..J.::m.. ﬂﬂ_ﬁ;ﬂ'l J#-




*x

d

Feature

ABB takes Transformer Intelligence

BB, the leading power and aumtamatan
Atec frvakagy graup, laumeied Trarsfarmer

Imtelliger=e™  its inmovathe  sensar
based mondtaring salution for transtrmer
assets, at s LS Sutarmation and Power Warld
vantin Houstarn, Texas.

Making transformers mare  inteligen
enables condition-based mairtanrance  and
redices costs. At the same time, the improved
insights help enbance performance, reduce
failure risks and extend lfetime.

ABBs solutire i based an the  next
generatian af s andine O - system
CareTec™ which keeps & close wakf arn a
transfarmer's - mission-criical functians and
perfarmms a carmplete svaluation of its aparatng
comditians. |t can also simulate future sarvice
conditions and farscast their impact an
transformer  lifetime, enabling predictive
mairtenance.

ABB has now enfanced its Transfarmer
Irteligemrea™ salution with te CoreBense™
SEMSAr wWitkefe comintaushy recards frgdrager

to the Next Level
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ard maisture and prowides CareTes with reak
Tirne data ta aptimize transirmer Mmarage rment.
ABBs lawst innavation can be deplyved withe
existing and mew transfarmars.

“This is yat anather example of ABBS
transformer [fecyele suppart philosophy and
cammitmeant to sanice" said Markus Haimbask,
head of ABB's Transfarmers business, a part af
the campamys Power Prodocts division. "Cur
damain knowledge and cantury ndg experience
as a glabal leader i transfrmer wohmakogy
enabkes us to dewelop inmdvative salutians that
SUPpartaur cUStamers i managqirg their asses
mare efficientty and help drive the evalutian of
srnarter grids”

ABB offers acomphie range of pawer ard
distribution trarsformers desiqred for reliabilit,
durability and  efficieney. ABB- 5 4 majr
transformer marfacturar thraughaut the warld
ard offers both liquid-filled and  dry-type
transformers as weall as sevicas for camplete
lfeeycle suppart, including replacement parns
and campanerns. L]

Alstom signs with Danish Power Plant for
GRT in UK biomass project

Istarn has signed two contracts with
ADarrlsh power plant specialist Burmeister

and Wain Scandinavian  Contractar
[BWEL) for Geared Reaction steam turbines
[GRT) ta be used intwa LK biomass projects.

The first contract uses a 23MW-ERT far a
waste wood cambined heat and power [CHFE)
biarmass plard i Widnes, Merseyside that is
beirg developed by BWEC and LK lagisties
carmpany Stabart Graup. Wik the secand s a
RO GRT far the Snetertan Biomass Plant
i East Anglia, which will burne energy crops
sleftas siaw, careals and oilseed rape.

This rews follews: an from two previous
canfracts siqrad in 2093 & 2014 by Alstamn and
BWEL for the LK for the Lisahally CHP
biomass plantin Marthern Ireland ard the Brigg
renewable anargy plant in Lireolnsfire,

Cariel Wahder, WP af Industrial Steam
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Turbines, said, "Alstam is delighted 10 ba
warking with BWEC i the LK anee agair,

CCI CGRT45-M1 00 potdr Fer bichass powar plant

BE L = N

having alteady built 4 class warking relatiansp
witr them are the Lisahally and Brigg prajects”

The praject specific design, enginearing &
manufacturing will be dane at ane of Alstam’s
specialist facilities, with suppart affered by the
LK team. The GRTs are preassembled as
resUll saving maney & time durirg irstallatiane
ared camrmissianng. Alstam fras aptimized the
GRT fr efficiert and flexible pawer praductian,
coelimg renewable ard traditianal fugl Types
ireadditian -t industrial appl:r:atinrrs far
Pracess stear.

The Widnes faciity is expacted 10 become
aperational by e end of 2016 and will provide
erough power i supply 35000 fromes a year, as
wellas supplying freat to Stabart's adjacent woad-
drying facility. T he Snatterton schame is scheduled
B be runming by Spring 2017 & will produce
ENFENTY 10 owsr Up 10 88,000 hames, ]
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R Fore CaStl ng

i inPresent

Day Power

Since last many vears, eleciricity supply industty across the world is undergoing a structural and systemic
change hecause of wo main reasons: adoption of market oriented refonms in many countries (so called
derequiation) and a shift fowards renewahie, clean and poliution free energy sources instead of fossit fuels.

power system planting, operatian amd cordral,

Today, electricity ras been raded as a commadity in varius
markets ard i madem power exchanges, vanous market paricipans
take part in bidding exercise and price is determined thraogh an auctiar
process. Howewer, electricty has distimet characteristics fram ather
cammadites, like the alectricity canmat be stored i fuge ecomamicalby i
are efficient marmer, mairdairing demand supply balance and prabkem of
transmissin congestian. Thus, alecticty price mavemaents can axhibit
rnapr volatility, which may affect the financial wel-being of the market
partizipants.

Besides this, the electricity based on renewable energy sources
perceived as altemate source of energy and their penetration witin the
power system is rising at a wery fast rae. Among new soumces of
remewable energy, wind enerdy is the one that fas ssen temendaus

Thes«e two majar changes have increased the uncertainties in the
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Sanjeev Kumar Aggarwal and Sumit Saroha

qrowth mear recent years; thus becoming, it warious courntries, the trus
altermative to fossil fugls. At tee end of 2003, worldwide irstalled wind
rarneplate capacity with a growth of 125% was J18137MA It is
eatimatad that the wind power will be 81GW at the ard of 2017 with an
arrrual growth rake of 74 The major milization of these wird capacity
installatiors is i large qrid canmecied elecTic power systerms. Anather fast
Grawing gemeratiarn echnakigy is salar enery.

on the otfer fand managing power system requires accurate
estimatian of electrie lad, witout which power systemn operation tasks
suefe as economie load dispateft and orit commitment cannot be
perfarmed. These considermations have lad to the emergence of four areas
that have attracted the attention of ergineers and frecasting expers
warking in EEl which are electric lad, price, wind power and solar power
forecasting. Cther forecasting issues which are of interest are water
resoures forecasting ard congestian pradietian in ransmissiorn remwarks.

ELECTRICAL INDIA



However, i this arficke discussian is limited to
load, price and wind power farecasting oy While
electicity bad and price forecasting are jointhy
i rtwineed activities, wind power farecasting has
emerged as an imdependent aea of ressarch. Load famecasting is
impartard frarn aperatian planing ard scheduling pairt of view, whereas,
price farecasting is imparart due 0 strategic reasans and protecting
firarial interests af the power qereratancomparies. Onthe atfer fand,
remewable power penetration ras added anpe mate dimension of
Urertainty it the power system odpamation and contral due to their
irrmittent and variable rature. A lot of researchers and academicians
are engaged in the activity of developing farecasting toals and algarithms
i these areas.

Forecasting lassues

In derequiated slectricity market, far real time operation of pawer
systam ard taking part inta bidding ine power exchangs the prediction of
MCF [Market Clearing Frice) or electricity price and MCW [Market
Clearimg Wolume) ar electricity load is required. Fig. 1 shows the anline
bulletin board inside the power exchange and there is Dok bidding
seenarias for bothrdemand & supply side and anequilibriurm paint is rach
where market is clear, the price & aquilibrium point is called MCP and
valurne at intersection poird is callsd MCY, However, at the time of
cangestion, the zanal market cleating price [ZMCF) or the Locatianal
Margimal Price [LMP) comes into play, ZMCP is abways same far a zone
but it may be differant for different zones. It may also be different for
difierent buses,

I Irelia after inactan of electicly a0t 2003 two power #xchanges
come imo play Power Bxehange of India Lirmited [FXIL) and Indian Energy
Excframge [IEX). Bothexchanges are inthe early stage of developmerd. In
Fig. 2, the WGP and MCW curves far PXIL frave been sieowre O the ather
Frand warious cunies of Ortario Electricity Market [OEM) have beerr shawn
i Fig. 4, whicis a bighhy lquid ared well devaloped market working simee
2002 The mair differenoe betweean the ad curvas in the two markets is
due 1o the level of volummes, wiicfrare w in PXIL whereas, fgh i SEM.
Market Clearing Volume Forecasting

The MCY ar Load forecasting is a process to pradict MCY for a future
time period. It ancompassas foracasts an several ime scales, ranging
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Fig, 1: Crfine Bulledin Board Power Exchimmge
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It is estimated that the wind power will be §1GW at the end of
2017 with an annual growth rate of 7%
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fram maurly 1 vyearly depending or the requirement of power system.
Forecasting bad is quite camplicated job to perfarm, because the kbad
series has fre following characteristios non-linearity, non-statianarity,
calerdar effect, exfibits several levels of seasonality, dependance an
weather related effects and historical data. Al these factars come imo play
because the electricity has storage prablem. The modeling can be dane in
consecutie tima-series framework orvariable segmented framework and
differamt sats of physical pattarns.
Market Slearing Price Fometssting

It is & process ta estimate the e lectricity price or Market Clearing Price
[MCPY for a future time period depends an load requirernent far unit
carmmitrmerdt, ecanomical laad dispakhing and scheduling in electricny
markets. The mairn abjective of electricity market is 1 maximize social
welfare to bath suppliers & corsurnars with figh reliability of supply. Like
MCY, the MO serigs fas also spedcial characteristios like nan-lineary
ard nan-stationanty, figh volatility, calendar, seasonal efects and s
correlation with MCV. The main difference betveen bad and price is that
price series is more volatile and sufiers fram large price excursions as
shown i Fig. 4, whereas bad serigs has bower stochastic companert.
Similar to bad series, the madeling of price series can be done in
CansecUtiae time-series framewark o varable seqmerted framawark.
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Wind Power Fomecasting

The wired bkvwirng is & natural process that depamds ar the Umeven
freating ard cooling of garth surfacs. Sirce wind power depends o this
ratural process, it is gy Uncertain as showr in Fig. 4 and its variatian
ariginates fram ureerainties of the wind speed. Howeser, | forecast
reliability of wired pawer is gl ther aperational cast of wind power plart
will be bower whicfe is desirable in case of large-scale inegration of wind
powr 10 grid whieh can imph substartial savings for the wind farm
awners as well as better averall efficieney of the system. Howeaver,
predicting wind is a tedious task because blowing wind is a natural
processand wind spaad ime series is having some special characteristios
like high wolatility, non-linearity, non-stationarity and high complexity
depanding anthe various physical conditons like direction of wind, terain
rowghmeess ared feight above the ground ete.

Variahle selection and data pre-processing

Far develaping a forecasting maodel, same input variables need to be
selected an which the forecast variable depends. Lncerainty associated
with & farecasting madel ariginates fram uneeainty associated with its
input wariabkes. The higher urcertainty results in the poar forecast
ageuracy & raliability.

Far the prediction paird of view the selection of appropriate input
variables and thair past behavior is quite imporant task for the accuracy
criteria. The input wariable for a prediction model may be exsgenaus
[extermal wariables) and endogenous [forecast variable itseff). Usualy
wariable sekection is dore based an carelatian anakysis.
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The input data abtained fram the site is in raw format e it dogs not
have sufficient charactaristies to use it a forecasting madel. The data
collected may have missing walues, prone 1o outliers and may have
different scake as compared w0 firecast variable These characteristics
may distart the kearming of a farecasting model and as -a result poar
farecast accuracy. Pre-processing means scake up ardawn the dirmensianes
af input, clearn up amd classify e input data. 1t may alsa be readed 10
classify the data accarding 0 seasonal as well as weather variable
wariations, Some of e advarced techiiques which iave beern utilized for
preprocesaing are: Wavelet Transfarm [WT), The Kalman & Unscerted
Kalman filer [UKF), Principal Component Analysis [FCA), Empirical
Madel Decampositian [EMDY, & Seff Crganizing Map (SO,

Forecasting Models and Techniques

Main forecasting maodels for different energy forecasting issuas have
beern discussed bekw:
Wind Power

Twa mair metrodakgies used far wind power farecasting are:
statistical ard physical madals such as Mumerical Weather Prediction
[WWP) models. Statistical models can be divided imio 2 major categarias:
Tirme Series Aefhods

Amang these, persistence o naive models and moving average
madels are used as berchmark models which are used to compane the
fatecasting performance of the mare advanced models. There are dther
advanced time saries madels such as auto regressive integrated maoving
average model [ARIMAY Generalized Auto regressive Caonditional
Heteroskedastic [GARCH). The main steps in a time series forecasting
madel ar:

«  flodel Hertificatian
« Parameter estimation
+  Waodel checking amd
o  Prediction.

I addition to its own lagged values, ather axernal variables can be
incarparated i a e series madel such as ARMAX modal. The prablem
af slow decay i awto correlatian functan for ARIMA can be avercome by
a mare atvanced wohnique such as --ARIMA. Far the selection of lagged
walues Auto Carrelationr Function [ACF) and Partial Auta Correlatian
Furction [FACF) of haurly wind power time series are platted such as
thase shawr in Fig. 5. The higher is the value of ACF mare is comrelation
betwesr thase s
Artfsial fifellience

The meural netwarks ared the otfeer machine learning akyorittms are
e reare-limear madels frat fall urder this categary. Feed Rorward Meural
Metwarks [FRWRY alomg with back propagation [BF) as the learming
algarithirn is the mast popular Fig. 8 shaws the basic strueture of 2 FRERM,
wihtiche cansist of input nodes, fdden nodes with hdden layar & a single
autput nade, where is the associated weight patameters. The other
retwarks are Recurrent Meural Metwarks [RMN), Radial Basis Function:
Meural Metwarks, Support Vectar Machine [SYM) and adaptive neuro
fuzzy inference system [ANFIS).

The performance comparisan of the above linear, mon-linear and
frybrid techmiques has been discussed inovarious researh articles by
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Energy Forecasting | @

ACF with Bounds for Houry Wind Power Series
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Fig, 5 ACF & PACF for Hourly Wind Power Series

varius researchers on shart, rmedium and long term time scake for single
as well as muliple step ahead basis. Mean Absalute Errar [MAE), Root
Mear Square Error [RMEE) & Mean Absolute Percentage Emar [MAPE)

Hidden Mides

[l udes W

Cutput Mode

[

Fig, B Basie Sirdeiure of Newral Nefworks

are the accuracy eriteria adopted for peformance comparisor. In Fig. 7,
plots of pradictions by various neoral networks have bean shown.
Electricity Price & Losd

The MCP ard MCY are bighehy correlated with eacfhe other. As the
demand imcreases the price is also increased. Varioos time serigs & Al
madels car be applied far their prediction.
Tirme Series dlodek

The scope afvarous stochastic time series methad ke amaregressive
[AR), mowing average (WA, autoregressive moing average [ARRAY,
autaregresshe imegrated moving average [ARIMAY), and generalizad
autaregreasie canditional heteraskedastic [GARCH) can also be
extended 10 bad and price fotecasting since both of thess series exhibit
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serial conelation similar to wind power, which is evident in Fig. 8 and 4.
Arifreia infeflgence

The main characteristics about bad frecasting models is tfat they
arg depandent or weather varables such as temperature and rumidiy;
whereas, price forecasting models take frecasted bad as the mair input
wariable. AllAl based models can be applied 1 bad ard price forecasting
suefr as FRNN with Back Propagation kearning akjarithm, Radial Basis
Function Meural Metwarks [RBFNN), Suppart Yector Wachine [SWh,
Recurent Support Vectar hMachire (SWRT), Recurent Beural Metwork
(R, Extreme Learming Machine, Adaptive Meuro Fuzzy Inference
Bystern [AMFIS) and Adaptive Wavelet Meural Metworks [AWHN) ate.
MCY pradiction by varkous Al models is shawn it Fig. 10,
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Fig. 10 MCV Foreeasting By Arfdfieisl fbifellgence
Modelling Framewark

Madelling can be done i three framewarks: single step ahead,
multi-step afead ard recursie framewark. Far bnger frecasting
farizar, multkstep afread and recuresie framewarks are used.
Recurshie s a step-ty-step approach in which the current steps
predicted value is used to determine s values in mext step. However,
the recursive madelling suffers fram errar accumulation and carmplexity
af data prablemn when the pradiction pariod is lang. Tris is bacause the
bias ard wvariarce fram previous steps are propagated inta future
predictions. O the other hand multbstep ahead pradiction suffers fram
lass of irfarmatian. Therefore a judicious chaice of modelling framewark
is necessary for abtaining a good forecast Moreower, thess days’
ensemble techriques such as randam forest are also becoming popular
i wirie frautputs fram different Brecasting models are combined i arder
T imprave the forecasting accuracy.

Impartance of Forecasting

The security of power system (s are of the mast impartart aspects
af real time apeation of power systemn umder restructared market
strugture. Inoa restructured emwironmerntthe Independent System
Cperatar [150) takes care of all the sattlement of bidding and real time
aparation of power system an the basis of present and futurs
faracasted bidding scenarios with taking care of sacurity of powar
system with all the techrical and ecoramic constraints. Fig. 11 shows
the market time line far the bid submission ina typical Day Ahead [DA)
glectricity market. Therefore accurate and reliable forecasting tal is
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required far bid preparation & reducing the financial risk in the DA
market by both the 180 as well as markat participants.

Canclusion

Mowadays e dermard of electriely s increasieg wery quickly,
theerefare, increasing the efficierey of the already existng structure and
incarparatian of rerewable energy saurces is desired. (rarder 1 imprve
ecanarmy of the systemn, market ariemad refarms are being adapted and
are thee ather fard, wind power fas emerged as a major eehmalogy
full-fill the gap between genaration and dermard. Irearder o participats
and marnage the day ahead derequiated electricty markats it is necassany
o know the future demand of anergy and its price well abead of time.
Mareouar, renewable generation reeds to be predicted inorder t aperate

the power system reliabbe Ine reeant years, a large numbar of energy
forecasting methodologies have been developed by mamy researchers
achigving a wvarying level of accuracy. Each tachmique has its own
charastaristics and muost be used according o available histarical data
pattern & type of accuracy desired. The bask requiernert of energy
forecasting is 1o pravide basic qeneration scfreduling furctions, far
Assessing the securty of system operation, ard far timebly dispateh
irfarrnatia e with ecaramie canstiaints. i

M12 INOX
Developed to resist
hardest conditions.
And to convince you.

7oy BB NG pCatalogue rw: HARTING.in

www.eCatalogu

The robust connector for challenging environments.

Welladapted fo extrerre and Folgh condiies in te tield
Usaofhigh-quality stainless stasl Vda

Sl a e with satenied | TR quick termination ana in crimp desive
Flezibha 3 pplication fan <eto quiskiratallaicn

Fird autmare by calling +91 -4+ 4254804 15 ar wrisng to inEHARTI NG com
www, HARTING.in
Ref: HA 240

—

" Pushing Pesfarmaneo

¥izit us at Automatlon,
24th - 27th August 2015,
Mumbai, Stall Mo. K-15, Hall 1

Peaple | Power | Partnership




Project

TATA Power's first Cross Border Hydro Power

Project in Bhutan

Curing induaueabion of 1 26 MW Cagachin Hygdeo Bowee Projeelin Bhuabmn

ata Pawer, Imdia’s largest integrated
T pawear campary, achieved successful
commissianing of 2md unit of G3MW
af its 126N Dagachiy Hydra Power
Cortparation [DHRGY in Bhutan. The project
fras achigved full commissianing and clean
pawer generated by this plant will be sald to
India, thereby helping to reduce carbon
& Missian.
The Dagachh prajgct is 4 Jaint Vanture
itiative between Tata Power [and Druk
Green Power Carparation, awned by Rayal
Gover nment of Brutar [RGB}, and Mational
Pensiar & Pravident Fund of Bhutar. It is a
tumaf river edra prajest beated in Dagana
Dzangkhag, Bhutan, DHPLC fras anterad into
& 25 year Power Purchase Agreement [PRA)
with Tata Power Trading Campany Limited
[TRTLL, a campary of Tata Powen for sale
of power fram the project. The power
genarated fram the project stall be sold by
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TRTCL i the Indian power market: The
Urit2 of G3WMW was eammissionad within
few days of cammissioning of the Unit-1 in
February 2015, The cammerdsal flow of
enargy qenerated fram the LUnit 2 of
Dagachhu project to [ndia officially started
at 09:54 am [Bhutan time) or 15th March,
2015 ir a ceremany by Lam Beten as a
Chief Guest.

Being the first FPP in infrastructurs
irestrnent in Bhutan, Dagachho Hydra
ijectsewesasa madel farather countries
- particularly thase with a law 5 HiG-emitting
grid - to harmess the benefits of COM
towards  enfancing the socioeconamic
deve laprent of the eourtry wiile mesting
the  escalating  energy demand in a
sustairable way. With the commissianing of
the project, Tata Powers total feedro
gensration capacity today stands at 57ahiwW
ared ove rall capacity at 8747,

It is thre first cross harder project
registered umder LUNFCCC's  Clean
Develrpment Wechanism: Thraugh  this
project, India will be able to pave way far
essential  clean enargy  development
process, cwhich s a4 much-neadad
requirament far the power sectar and isalsa
it line with Tata Power's commitment
towards pramating clkean and rerewabls
Energy.

Speakimg an e deselopment, AR
Sardama, CEC amd anaging Directar, Tata
Power, said, "It is indeed an hamaur 0
anmaurse the  successful - cammissianineg af
the 2md unitof the Dagachhbu ydra project in
Bhutan, after the commissioming of the 15t unit
Tew weeks g0, The power generated fram this
praject will pravide a muoch neaded haast 1o
the power market in India. With Tata Powers
centerary wears calebiations, we had
cammitied 1o T20WW of Hydra Powar this year
and we frave achiewed the same. We naw aim
T develop another mew profct of ardther
A5R0MNE e 2015, Beimg the first cross barder
praject reqistered under UNFCCC's Clean
Devekiprmerst Wecharism [CON, it reinfarces
aur eamrmitment towards pramating clean and
remawable energy sources We waould like 1o
thank the Royal Governmert of Bhrutar, Dok
Green Power Corparation, Winistry of Extemal
Affairs of Bhutan & India, Ministry of Pawer,
Gal and all the stakehalders, for the suppart
edtended in setting up this praject in Bhutan.”

Chiewang Rinzin, Chairmar, DHPC, and
Maraging Director, DEPE, said, "We are happy
ahaut the oot carmmissioming af Uit 2 arnd
im.a ftimel manmer. The  sucoessul
mmmlss’innirrg af both the urits of the 12600
Dagachity praject, showeases the rabustpess
ard ability to undertake big projects in Bhutan
ard we will continue t build te suitable
atmasphare to take up similar projects. Drok
Greern hopas to achieve similar suocesses with
its future projects ard would like t thank the
Tata Power and Tata Power Trading far
helping Dagachhu project to achiewe this
sammiss i rimg" ]
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Power market continues to
withess low prices

gorgass i demand far power -and
D reduced prices characterised the spot

pawer market a [EX i Februany, 2015,
Despite the SUMMEr S8A80T AP PRIACTHT],
there was ma sigrificant increase i demand
far poweracrss States. [nstead, the Marthern
States saw reduction in powar demard by
A0 over the previous manth, while the
Eastern and Marth-Easterr States also saw
reduction of 2136 aver the last mardh.

With average daily trade of 72 MUs — 53
[ower than 75 MU traded last mantk, almast
2.0:3 BUs [Billiar KW was traded in February
whereas 234 BLs was traded i Janary,
2015, With sell bids at 340 BUs and buy
bidsat2 89 BUs, the supply of power excsaded
thre demand.

The average market clearing price (MR in
February was Rs 285 per urdt, a marginal
increase of just 13 aver the previals manth.

The Exchange cortinued to exparieme
severe congestion an Inter State Transmissian
System, aspecially an the WR-ER, WH-KE and
alsa batween 51 and 52 bid argas. Abaut 281
MUs could mat be traded this manth as
carmpared 19 190 MLs i Jamiary, Fighlighing
ar imctease of 48%. Onoan average, 1047
participards traded in the day ahead spat
market ar a daity basis in February.

Volumes
A tatal of about 203 BUs were traded in

February The key igtlights are as given balow:

+ Tatal Sell bids — 3.40 Bls

+ Total buy bids—2.89 Blls

+  Martern Sates bought - 763 MLUS 29%
less avar the previaus mardk.

+  Western States sald 1002 MLs, 7% bwer
awer the previous month due 10 severs
Cargestiarn.

+ Mart-Easiern and Eastarn Btates bought
53 MUs and 37 WLLs respectively, both 2135
less aver previous marth's purchase

+ MatBellers: Morth-Eastern, Eastarmand the
Westam States

+ Mat Buyers: Marthern and Southern States
alang with Purjab
The awa-wise buy and sell walume trend

ELECTRICAL INDIA

BUY (MLl
February15 | Jamuaryd1s | C

SELL {1}
Febiruard15s | Jaroary1s |

' Morth East | 5295 G696 | L 21% | 7015 8050 | L 13% | el |
East 2748 378 |21 | 40009 aages | T 213 | Bel
Marth 76316 106640 | | -20% | 1408 31875 | L 1% | Buy
West 715.94 ggama | Taw | 100294 | 137265 || -27% | Gel
South 466 6@ 4108 | L-3% | 23144 23344 | 1% | Buy

i February wis-a-vis January is surmmarised
i thee table abave!

Frices

The average Area Clearing Prices [ACF)
reduced acrazs all the EBtates except im
Sauth, Ire Andhra Pradesh and Karnataka (51
bid area), price rase by 18% 1o Rs 482 per
urit while i Tamil Mado and Kerala (52 bid
ared), price increased to Rs 4 82 per unit, an
imcreass af 43 aver st manth, mairly due to
the unavailability of Inter-State transmissian
carridar. AGP in Marthy, Marth-East, East and
Furjab was Rs 2 80 per unit, a decreass af
4% aver Jaruary:

Ire the West, ACP was about Rs 2 .32 per
umit, a decrase af almost 11% owver last
maonth. The average area prices i Febroary

Bid Areas

February .1-5;

wis-&-wis January are as summarised in the
Tabke Dekow:

Transmission Congestion Analysis

» FEast-South  [ER-ER) corridor  was
cangestad 814 of the time

+ WestSouth  [WR-SR)  comidor  was
congested 9335 of time

+ WestMarth  [WRNR) carridar was

corgested 4 9% of the time during the manth
+ B1-E2 corridor was congested almost 183
of time thraugh the marnf.

Farticipation

1047 participants traded inthe spat market
an an average daily basis with highest
part'r:ipamrr are 20th February, 2015 wher
1042 participants traded at the Exchange. £

Average Prices [Rs./iWhy
January15s

Marth-East [41, AJ) 280 270

East (E1, E2) 280 270

Martfr [M1, M2 280 270

Furjab 280 270

Soutr [B1) 4 g2 RN

South [52) 483 473

Wast W1, W2) 242 254

West [W3) 231 259

MR 255 2482

*MCE [Market Clearing Frice) refers to the price discavered befare accaunting far congastian in
[ier-State trAnsmisskn merwark

fPLEP [Area Clearing Pri;e} refers tthe bid area prices discove red afteraccaunting for comgestian
it thee Irier-State trarsmission retwark
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Power Agreement

Egypt and Siemens to massively increase
Power Generation Capacity

igmens and the Eqyptian governmeant
Shaue reached firm agreements to
build a 4 4GW combimed-cycl power
plant ard irstall wind power capacity af
2% Biernens will build a factary i Egypt
to manufacture ratar blades farwird trbines,
creating Up to 1000 jabs and therefare
rearly trebling Siemens' footprint it the
caurdry. [meluding twa further WMemarardums
of Understanding [Mall) which were signed
at the evert, EgQypts power Qeneratin
capaciy will be massively ircreased by up to
ame thrird mastly by 2020
Under the agreements, Siemens will
prapase to build additiaral combimed cyela
pawer plants with 4 eapacity of up to 8.8 GW
and ten substations far reliable powar supply.
The agreements were signed at the Egypt
Econamic Develrpment Comderence in
Sharm el-Shaikh i the presence of Egqypts
Mirister of Electricity Shaker al Markabi
Germanmy's Viee Chancallar Sigmar Gabriel,
amd Jog Kasser, President and Chief
Executhve Officer of Skemens AG. "EgQypt
needs a powerful and reliable amergy system
ta  suppart s lang-term, sustainable
goamamic develapment, and experienced
partners  who  urderstand the  specific
challerges facing the coumry®, said Joe
Kagser. "Siemens' techralagy and epertisa
fras been supparting Eqypt's grawth far mara
than 150 years, and aur track record shows
that we deliver what we pramise - alsa in
challerrging times. We are part of Egypts
society amd proud w0 oshape Egypts future
tagether. We fave also agresd 1o continu e
the well established practice of dual-
educatian apprenticesfips, a success-stary
betweern Germarry and Eqypt far decades.”
Aocarding 10 the agreament, Siemens
will be the contractor respansible  for
angineating, procuramant and constrostion
[ERC) far the Beni Suef power plant in Lpper
Eqypt, and will wark together with local
partners. The 4 4 5W power plant will be buil
it four modules, each consisting of two
H-class gas trbines, two reat recovery
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sigrung of agessrient [Fearm laft bo eight, sittingl:
Gaber al- Pessoudd, Heod of Eqyphicmn EleeEeia by Holding Cormpary, ord
Lisa Duvis, hlsrnber of Mianagerment Baaed, Semens AG, fupcight)
Hamny Amer, Advisac b the Egypbicr Peesidant, Mobormed 5holese, hiinstee of Elee beieibg,
Sigmac Gabeiel, Wee Chamezllar of Ge comarngy
Jowe Koaeser, Prasidont & Chief Exsoubive GEbae e, Slernans AG ard
Ilse Algner, Eqonarmy hirustee of Bavacia

Steam generatars, ane steam turbine, and
three  generators, Siemens H  Class
technalagy is matehing Eqypts requirements,
cambirvirg bigh autput with recard-breaking
levels of afficiamey.

“Wind power s clear and rerewabls, and
will strergtiver: EQypls energy security at this
impartart paint i its fistary Adding  twa
Jigawatt will be a significant siep towards
drearsifying the courdrys energy mix', said
Markus Tacke, CEC Siemens Wind Power ard
Renawables Divisian. " Egypt has great patential
farwind power generation, especially inthe Gulf
af Suez and the Mile Valley', Tacke added. "Wa
are praud o be waorking with the govarnmeant
ard people of Egypt © tap this potantial.”

Siemens has class-leading techralogy
far bothe onskore and ofishore wind power

techtrakogy, and substartialg kbbal expa rignce
in the oonstruction and delivery of wind
energy projects. The Egyptian government
plans to expand wind capacity over the
Caming years as part of a plan ta increase
wind gereration 1o 7 200 by 2020
Siemens fas beer warking in Eqypt
simoe 1859, A Mas mairtaimed a contiruaus
presemce n the country sinoe apering s
first affice in Cair i 1901, The company's
techvalogy fras been implemerted i the
Mubaria, Talkira, Damietta, Wideles and El
Kureimat power plants, and Siemens is alsa
4 key technalogy supplier to majar projects
in the transpart, healthcare and industrial
seotors, Siemens fras been a reliable and
trusted partner throughaut more than 100
wears in Eqypt. i
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‘ Appointments

Bentley takes over as the new Sales and Distribution director for Perkins Asiz

Danied Beney

“This & am excitimg time for
PeCINS 1 india, 85 e Comiinue
o focws on developirg our
customer Felationsiips, raising
awareness of our product
oifeting and prepare to open
pur pUrpose buill, state-pi-the-
art Jihk} Series manufaciuring
facifity in Aurangabad”

as the mew sales amd distributian
dirgctar far the Asia Pacific regiorn,
witich iz ludes India, falkwing Jaz Gill's mave
to the post of glabal marketing directar. Danm,
wha fas already spert time talking to and
meeting Perkins Generatar Snginal Equipmendt
Manufacturers [(GOEMs) in India, is responsible
far engines sales in the region and the
develapment of the aftarmarket business.
“This is an exciting time far Perkins in
India" said Dan, "as we continue ta focus an
developing aur customer relationships, raising
awareress of  aur product  affering
ard prepar 0 apan aur purpase built, state-
af-the-art 4000 Series marufacturing facility i
Aurangabiad” Coer the years, Dan wha joined

Perkins appainted Daniel [Dan) Berntley

the compary it 1994 has held a number of
rales which have facused on aur eustamers
ard their requirements fram our electrie power
ard irdustrial products.

“Parkins has a strar bramd reputatian e
thee parwer gerneration market, where we really
fraie become the enging of ehakee for day's
genatatar set manufacturers. The recem
GOEM meeting it Bangakre was a good
appartunity to discuss the custamer bernefits of
warking with Perkins, our ongaing  product
developments and investment in the parts
and service network and share the latest
infarmatian areour Aurarngabad facility, which
will manufacture a range of dependable,
pawerful ard  cast effective engines far
s regian.

Tanuja Randery joins Schneider Electric as President of UK & Ireland

-

Tanufs Randery
“fam very excied i fe freivng a

company Hatis inesiing &
Both R&D and talent glebady™”

chneidar Electric, appainted Tanuja
S Randery, farmer President of Strateqy,
Marketing and Transformation at BT
Global Bermvices, as its UK &lrelamd President,
Ramdary, whd has el a number of
leadership roles in glbal techralbgy and
telecammunications firms bath v the LSA
and Eurape, is joirimg Schraider Electric at a
time whern advarcas inckhod conmectivity, big
data and services can enable more efficiant
and advamced emergy  distribution and
cansumptian. Tanuja pired Schme ida r Eleetrio

i 2015 fram BT Gkbal Semvices, where she
sarved as President, Strateqy, Marketing &
Transfar mation respansible for the growth
transformation agenda. "The challenge of the
W Tk's growing ene iy reeds cambired with
e mecessity B be marg ecanamical and
sustainable, places Schmeider Electric i a
urique pasitian ta felp build a smarter warld,”
said Tardja Rardery. "l am very excited 10 be
friring a comparey that is e sting in both
R&al amd talemt glabally to shape the
trarsfarmatian af the industey

CG selects K N Neelkant as Execulive VP and President of Industrial Business Unit

N Neelkani

"Meetkam Wil Ak o sppervise
C&'s EPD busines s in fndia amdl
the company’ s distrite on
franctise inJakaon"
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wartha Group  Compary CG  has
Aappﬂimed K N Meelkart as Exseutive

Vice  Fresident amd  President  of
Irdustrial Busiress Linit. Neelkant will also be a
member of 5" s Executive Cammittee. He will
be taking over the reins of the Industrial
business of £G4 faam Anil Raira.

Mealkart brings with fim twenty years of
tich expetiense in Strateqy Farmulation and
Deployment, Projeet Wanagement, Supply
Chain WMaragement and Wanufacturing acrmss
sectars  including  infrastructure,  power

trarsmissian ard distributian arsd engimeLring.
He was associated with SIEMEME priar
Joirdmeg G in 2005, I additian 10 fris rake as the
fread of the Industrial business umit, e will alsa
supervise CGE's EFD busimess it India and the
company’ & distribution franchise in Jaljaon,
Maharashira,

Mealkart is an electrical anginear fram the
Universty of Pume. He has alsa completed
multiple maragemant programmas  fram
instiutes such as [IW-Bangalbre and AECH-
Hyderabad,
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FLIR Systems promotes Shane Harrison as Senior Vice President,

Corporate Development and Strategy

Shane Harrson

"Ehame Wil ke responsibie for
SOUFCING corpovaie
developmen cpportities and
execuiicn of the Compame's
merget and acquisiicn
strategy’

Trunza, Seniar Viee Presidant, Finanes

amd Chief Fimangial Officer, has
resigred effective March 2015 and that Sfane
Harrisar fras beer promated 1o Serdar Wice
Fresident, LCorparate Develapment  and
Strateqy, effective immediately.

Shane will be responsible for soureing
carpotate development oppartunities  and
execution of the Compamy's merger and
acquisition strateqy, and will repart directly ta
Andy Teich, FLIR's President and Chief
Executive Officer. Andy Teixh said, "1 would
like 10 thank Tary far mare than a decade of

F lir Systams, Ine., anmaursed that Tamy

dedication ard autstarding service 1 Flir His
lgadership amd cantributions  played an
impartart rale i the growth of aur campary
durirg his terure. We appreciate all that fe
fras dame far Flir and wish Tamy all the best i
fris future pursuits.”

Teich added, *| would like 1o congratu late
Shane an fvis roent pramatian. naddition to
Shane's imvaliemant i oaur sharefalder
commurication efforts, he has played an
impartant rale it the Compam's acquisition
agtivity. | bak forward to working with Shane
directly, ard arm excited 0 ses the great wark
that fe prodoces inthis rew rale.

Wipro appoints Abid Ali Neemuchwala as Group President & Chief Operating Officer

Abid AN Neemuehwals

Y am horored to join Wipro, a
company Ikith a fich heritage

of technoiegy irnovation ang
unilinching comm fment

e values ™

ipra Ltd, annourksed the appaimmnant
W-ﬂf Abid Al Meemuchwala as the

Graup President and Chief O parating
Officer of the comparry, effective Aprill, 2015, In
friz rale, Abid will head the Service Limes of
Global Infrastructure Services, Business
Applieation Services,  Business  Frocess
Services, and Advanoed Techmakgy Salutions.
He will alsa head Business Operatians, the
geaqrapfies comprising Contimental Eurape,
Africa, amd LATARM: Strategic Engagements,
Advisar Relationships as well as the Marketing
fursetion. Welcaming Abid to Wipra, T Kurien,
Chief Executive Officer and Member of the

Board said, "Abid brings imvaluable experienoe
with fris track recard of building and scaling
businesses. | am confident  his  deep
urderstanding of technakgy and expertise in all
facets of IT & BPE businesses will help power
aur businesses to greater heights” Commeandting
O fis appairterd, Abid said, "l am Famared o
foire Wipra, & compary with a rizh fertage of
techmalagy  innovation  ard  unflimehing
camrmitment 0 walues. | bak farward to
Cardributing towards the campardy’s et plase
af growthe” A was, urdil recernthy, with Tata
Consultarey  Services where fe headed
Busiress Process Serviees globally.

R N Misra assumes the role of Chairman & MD, SJVN

"Afisra has varied experience i
Plaming, Project Appraisal,
Environmental s spyes refated
o Hyove Fower Progcts "

ELECTRICAL INDIA

M Misra has been appairted Chairmar
R& Managing Directar af public sectar

SdWM Limied by Gowt. of India. Priar
ta thris Misra was froling the past of Directar
[Civil) ard sirce J6th January 2015 ke had
been falding the additioral charge of
Chairmar: & Managirg Diractar,

R M Wisra joired BN an 218t of Way
2010 as Directar [Chwil). Priar to joining SJWVN,
Misra was Executive Directar with KHPC
Limited.

He has abaut 35 years exparignoe i
power sector He fas varied experienoe in
Flanming, Froject Appraisal, Ermvirarmental
issUes related to Hydra Power Frojects,
Frajeet Wanitaring, Contract Warage mend
ard Execution of Large Hydro Power Projects.
Misra did fris Bachelars of Enginearing in Civil
discipline fram MMNIT, Allahabad ard WMTech
fram 1T, Celvi. He alsa holds a degree in
Maragement fram Indira Gandhi Cpen
University.
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Government to

meestent in tee conmstructian, utiities and renewable

energy sectars is driving the Indian Low Voltage [V

switchqear market. Withe the residential segmerdt
Witressing rabust qrowtl 1o meet the fising demand far
real estate i the courtry, lucrative apparturndties for L
switchgears will emerge fram this sacar og.

Mew arabsis fram Frost & Sullvan, Indiar Low
Valtage [V Bwitchgear Market, finds that the market
earmed revenues of $824.7 milliar in 2014 and estimates
this to react 31,4052 milliamine 2020, The study cavers air
circuit breakers, malded case circuit breakers, motar
protection ecircuit  breakers, changeover switches,
caortastars ard relays, rirdature cireuft breakers, residual
circuit devices, distibution boards, and switching devices.

“The Indian Governments plans 10 expand and
Jevelap the TAD netwark ared Augrent power capas ity are
expected 10 fuel the need far LS switchgears in the
courdry, said Frast & Sullvan Energy & Emviranmerdal
Beniar Research Analyst Venkatesh Ganfi. "Schemes
sueft as Rajiv Gandhi Grameen Vidyotikaran Yojana and
Restructured Aocelerated Pawer Developmentand Refarm
Frogram that have been designed to encourage

expand the T&D Network

Yenkatesh Ganji,
Frost & Sillivan Energy
& Envitonmental Senicr

Lezeatch Analyst

"The Tadinn
GOVEFELENENE'S pllns
to expand and develop
the T&D nehaork cond
BUGENENE POWEY CRpP ROy
ore expected to fuel the
need fovr IV swiirhgeors
ir the couniry "

ireestmerts at the distributian evel will be arang the
intiatives that will boast the demard far L swithgears.”

O the downside, enerdy-imtensive nmdusTies such as
Qil and gas, whicfr frave traditiorally driver the primany
demand far LA switchgears, afre holding back future
imsestmants due 1o the weak mAacrasa marmie e e,
tightering liquidity, and a lack of palicy reforms. These
industries fave adopted A waitamd-watch strateqy,
creating a il in productivity and the demand far LY
switchgears.

“Withe industry sentiments and averall econamic
conditions anticipated to imprave by the middle of this
wear, the Indian LV switchgear market is likely 1o witness
frigheer growth rates aver the mext five 10 S years!” rated
Ganji. "Fast-paced reforms planned by the Gave et
will play a phvatal rle i getting tee market back an track

LY switchgear marrufacturers will still fave B cardend
With inereasing pricing  pressumes due 100 imense
competition. The reverte-generating patential of markat
participarts will suffer to some extent due @0 curtailed
imvestmants and the long approval process far wility and
infrastructure projects. i

Suzlon powered 65 MW Wind Energy
Park in Uruguay

carmmissianineg of Rouar & A% Wind Energy Farm
at Artilleras for 65 WAL The Wind Farm is lbeated
170km east of Uroguay's capital Mardavideo and was
imauqurated ty the President of Brazil Dilma Roussaff and
Frasident of Uruguay, Jose Wujica. This is the first of its
kind foirt venture betwesn Brazil and Uruguay to harness
wind enery far emergy security. Suzlon is responsible for
camplete Engineering, Procurerment ard  Canstructin
[EPCH and Ife-time service thereon of the Wind Energy
Park at Artilleras. The 510N Wind Energy Park is
located ar- state-owred land rear Taranas oty in
Uroquay's Colomia proviree: The emergy farm includes
Buzlon's 31WTE's [(Wind Turbire Generatorsy of 545-40
rake witha rated capacity of 2.1
Rovar & A is & jaint vertune set up by Brazilian faderal
pawer campary Electrabras and Uruguayan partneat
Admiristracian - Macioral de Usinas vy Trasmisiones
Eldctricas [UTE). The power generated fram this praject
will be fed o Uruguay’s national grid to meat the regions
&rery reeds. Lruguay aims 1o increass its anerdy fram

S uzlar Graup, te wird turbime maker anmouroed
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Tulsi K Tanti,
Chairmab, Srzlon Group

“Suzlon ts roenmitted
to contribute o
Urupguoy's energy basket
by reducing its carbon
footprint ond cchieue
the countey s visioe of
enerdy security ond loa
corbon Bconoim.”

remewables irits total primary consummptian o 50% by
2015 as campared to about 49% i 2012,

Construction of the Artileros wind farm started in
Jarwary 2014 amd is Electrabrass first internatianal
imvastrant. UTE is building arather 468.1WW at six wind
farms. Uroguay ended 2014 with Y000 of installed wind
power capacity, up from S0 a vear earliar The country
is expectad 1o end 2015 with 1GW of wind and meet its
Target t soutes 15% of its power supply fam rerewables.
The Lrugquay gavernment with its fcused approach orn
anfrancing its remewable enardy partialia is aligmed to the
dual abjectie of sustainable development by ensuring
LIFlkjuays enerdy security.

Suzlords state-ofthe-art 59590 2 AW WTEE are
dasigned 10 harness e aptimal available wird resourees
ard deliver higher  eneryy, productivity,  improwved
serviceahiliny, With an investment cost of UED 107 millior,
the project will condribute to reducing Uruguay's carban
foatprind by eliminating approximatehy 0.11 million tnnes of
CCg emissions per annum, The a5 10W project will light
Up ~20500 hausehalds in Uriguay with clean energy. =4
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Central Electrizity Altharity

Grid O peration & Distribution Wing
Operation Performance Manitaring Bvision
All India / Regionwise Power Generation Overview  1-Man2015
Al Indlia Installed Manitard Annwal Generation 211413 {ML)
Re i res Capaeity Capmity | Target QAU) | Today's Program | Today's Astual Apr 1Till Dae Devistion | % Deviation
{w = {w) Program Al
RORTHERHN
Thenmd 4378774 1154 26 21331200 il 46 46l 5 20034 16 14440 4 410 4145
Rudear 162,00 Ll 104700 3010 K 4 100 289 4 13.48 014
Hyra 16529 44 1674027 1804 00 14710 111104 58334 i) f:3184.19 I789 59 .34
TOTAL 6143719 54614 53 2859 00 176 &11 48 MEWMTE | 45 23877 108
WESTERH
Thenmd GE3T.4] FAGAY 41 31541400 00 79 41402 20548630 | A1ETLH 2004547 140
Hudear 184000 18401 1) 1105 00 2841 41104 1431010 13049, 260 43 2419
Hydra 1447 5] T2 00 1591400 3989 41 15084 410 14849 5 -19535 1.3
TOTAL F684.90 812141 3888 00 998 J8147 220 MEELA 241 11 fili
SOUTHERN
Thenmd J2434 57 232 A 17193 00 A7 44 5515 160047 47 113133 12495 48 04
Hudear 130.0 230 04 EELRL] 4359 5347 1274240 10474.13 2MA37 -17:34
Hydra 1380 11432 49 16000 669 A3 28051 20 20415 -1 74 1414
TOTAL 45212 6] &i(h5 25 2G04 00 617 93 65 95 M0 | 516 -1 249 54 {4
EABTERN
Thenmd 2619413 31345 05 152475 00 2 57 440 58 14340 519 140478.61 -2 A8 -84
Hydra 411342 40743 10884 00 24104 A0 1037840 1721 137383 1324
TOTAL 03825 3 75 163359 00 it i1 463 59 1536211 152290, % -1339.44 {40
HORTH
EASTERN
Thenrd 1411.4 164,30 S8 0 19.34 11104 5 41 G517 1084 28 144l
Hyra 12420 1242100 40183 0 q47 KL 47 A1 412 64 12484
TOTAL 265324 288530 1005400 2382 A2 %5120 10134.8 541 4 604
ALLINDIA
Thenrd 172206 (8 180334 42 B5AG0 00 25732 2361 65 BOSEHIAT | AdedlRA 20437 85 24l
Rudear 478000 578000 30000 10259 1317 J308r A0 3348310 62 114
Hydra 407300 1885 42 124247 001 24959 25156 184 41 12291.3 412874 147
R.EX. G214
Bivnar limp 010 G800 00 474 120 4700 41 4510 X289 54
TOTAL 9488, 2270024 1020000 280424 2747 24 SEX0LFT | OAAdGE 2570492 267
N Canacin ligures dre ke fiaim Moy Repor o 0L F. Civision a5 i e a3t day of e presious ikt
* o Ut Sywririiized, P = Aaied Duage, L = Lang Duwticr utage, 5 = Sivart Duiaiars Sutage
Hine: Acnal Qeivdratai is generagan tioim slaans dove 26 MW, 11 seeludes geraadan Trom RES"

Sonrse; CEA
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Rattanindia sets a new record
W|th|n 39 days

[
l
l
ua'!_:‘"; lmmn .;:..‘.Il ‘A__ %;-L

h-d r= !__I..:‘..r - T

attanrdia Power Ltd, farmerly Indiabulls Power Ltd, has  siding. The plant has assured eoal linkage from Sauth Eastarn Coaffislds
cammissioned Unit-b of the 13500 Amravati Thermal Power  Ltd, subsid Coal India Ltd.
Plant it Maharashira. This marks the completion of erntire The Amrawati Thermal Power Plant will supply the antie p-'n.uer
SO at Hrnrducm Therrndl Power Plant, Each unit has a production generated to WMaharashira State discom under d.ﬂE -,Edr Power F‘urr
sty af 27 S SeT A Mew Derchinark ine power plart— Agreamant. G
canstructin And ererh.tmrr fristary af Irdia by -Jrnrru:\-_\urnrrq 3 urvits withire plant at s
atime span af 39 days at ane site. Linit 3 i
plart fad earlier achieved COD an
fehy. Thris demanstrates the Urparalke led executan pr-'n.ue__ afthe  will cardr arwards Achriening goal of Gaverrmnent of India of
b riravati Powear Transmissiorn L-..ITI'IIZI-:lﬂ",I

the tr-:lrr‘\ﬂ'l iaiar Rafiv Ratta
plart. The Tansmi : ; SN e, Rattaninds Greop. Ratlanindis Power Lid
line: fram Amravati Froject to Ak ld utmtdtu It A fizs Been founded By Rz Ratlan. Raiv Ratllsn Rz

Rattardndia Power Ltd. b mpleted the railway line between earlier co-founded indisbolls Groop in 1988, with
; . ; : i T Interests in francial services, real estste, power
Walkjaon and Amravat power plant. With the completion of this raiway geReration she Rfonmetion echroiony.

lirees, Arnravati powser plart will be able 1 get coal directy at its captive
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Energy saving
technologies like LEDs
are gaining popularity

Ramesh Kumar
Global Sales Head - Consumer Business
Head - Lighting Division

Crompton Greaves Lid.

What is your perception about the LED lighting market in India?
The LED market has emarged as ane of the fastest growing industries in
India. This industry has baan majarly driven by factars such as price of LED
lights, imcreasing initiatives taken by the government and rising concerns
WLl FeSpect 1 BTergy COnServatian.

There are & few barriers existing far LED market like figheinitial costaf LE Ds,
abserce of Mational Stamdards, low cansurner awaremess, lack of testimng
pratacals, facilities and accredited labarataries at thre rational level,
Mo irecerdive eitter 19 et up mandfactuing facilities in India as s the case
with China.

Howevar, with the rise in standard of [ving and increase inawaraness of the
MW energy saving techmakgies lke LED, a swift shift towards energy Saing
and preference 1o anhanced quality of light is being witnessed. The markat
is also witnessing growth i premium likestyle lighting segment with
preference towards ambient lighting solutions. The revenue generated by
LED marketin India has displayed a TSR of 56.1% aver the past b yvears.
This shaws Irdia bas a fuge patertial in i ing market.

What are Crompton's latest offerings for the residential lighting
segment? What kind of aftersales service do you extend?

Cramptar fras salutions acrass the residential market segment far varius
applications — ranging fram  [iving roams, bedroams, Kitehe rs, batfiams,
labbies, porches, gardens and residential complexes — lighting comprising
imcandescent to fluarescent, and energy saving CFL and LED technalagies.
With increase in awareness of LED thraugh Industry, the demand is growing
it the market. To keep pace with the growing market, Crampton has
imroduced smart LED panel a perfect salution for moad lighting. With
changing colar temperature through remote, consumers can set the
ambigrse o match irdividual moods. Intraduetian of LED lamp at affordable

ELECTRICAL INDIA



prices is helping it LED penetration in
masses. Cramptan  products  and
solutions are it line with global stand ards
ared the BIS standards. Crampran is very
quick ard efficient in after saks semvices
far its lighting salutions pare [edia. Its
retwark of 450 Autharized Service
Cemters with skilled techmricians pravide
services tooend consumers within 24
fraurs of receiving eomplaints thraugh tal
free number.

What are the factors one should
remember while buying lighting
solutions for residential use?

While buyieg the residential  lightieg
salutiar, are sfould keep i omired the
armaurt aof energy is being saved. The
tatal light output, the bormeing  raurs
quararteed ard the reliability of the
pradust i mairtairing cakur aver |fetime
arg impartant paimts ta cheek befare
dacision making. Off course the loak and
dacar of the residence is also impartant.

What are the recent dynamic
changes in LED technology? How
are you coping with thosa?

With  econtinuous  research in LED
techmakady, & bt of dynamic changes are
accurring  like rapid increase in the
efficacy of the ehip, change fram emitter
techralogy ta CCB [Chip an Board]
technalagy, different saldaring processes
for different ofip manufasturers, driver
requiremernts far wvarious wattages ate.
This is a continuous process and the
marnufacturer need to adopt and absarb
these chranges quickly. Partnerships and
callabarations with leading LED eco

systemn partners, we are able to absarh
the dymamic changes amd be ready far
future technalogies. This alsa gives us
edge i terms of offaring better salutians
afead of campetition. The partne iship
alsa feelps i setting up manufacturing
facilities required far techmology and
Cast keade rsfip.

As 3 global sales head, what salas
sirategies are you applying to boost
the sales level for this yaar?

The lighting busiress has changed
tremendaushy with the growing demands
and aspirations of customers by changing
amd improwing  lighting  design and
creating a cost effective salution. Lk ring
fras progressed aver the last certury fram
Edisars lght source 10 today's energy
efficient and econamic affering.

Ta focus one this dymamic ard growing
market, we have created exclusive LED
Experia showmams in western India.
Mare such showraoms are planmed
acrass India this year. These showraams
give consumers ard interior decoratars
actual experience of using different LED
praducts ar salutiares. The cUSKMErs can
gxparience the wvast product partfalio
urder ame raaf and car take ecpers’
advice that felp mimffer to make the
biryirg decisiar,

We are alsa facusing ar Madern Retail.
E cammerce is showing us good results
in reacire rew amnd younger custamers,
The adequate training to the channel
partners and cortinuous introduction of
inmavative  products are helping us in
creating walue for Cromptan as wellas far
chanmel partrers.

The ambitizus "WMake in India "eampaign
by the current government has started
attracting huge imvestments in electrical
manufacturing. Coupled with kw labaur
cast-and frigh demard far LED gkabally,
India fas a great paterdial of becaming
a marnufasturing fub far LED lighing:
This will melp imcreasing the facus o
£¥part business.

# What are the various possibilities

that ¢an be explored with LED strast
lighting in the domestic sector?
The anly applicatian of straet lighting in
residential complexes is for periphery
ard  lardscape  lightieg,  Cramptarn
pravides acamplete range of landscaps
liqhts alamg with low wattage street light
galutions — apt far the applicatian. Solar
based LED streetlight solutions further
provide the scope far Emergy Savings.

# Overall where would you envision

the company in the next two years?
We will be offering complete LED
solutions to match the taste of each
irdividual buyer fram lowar income
group residences 1o state of the art
residerces. We are alsa |ooking at
praviding Hame Autamatian salutians
imegrating ather appliarces i addition
o ligfrtineg.

Cramptan is gearing up 1 come ckser
e customers by cartinuaus d evalopme rt
in the existing products ard AUTR R
mew products and solutions in line with
market requirements. We are also
imrereasing aur footprint by expanding the
distributionr nmetwark and ralling out
gxclusie show rooms. i
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Product Avenue

Venture Lighting offers Pulse-Start Metal Halide Tubular Lamp

enture  Lighting  introduces  Uni-Farm

Harizartal Tubular Pulse-start Wetal Halide
larmp. The first pulse-start Metal Halids syswems
specifically desiqred far farizardal ariervatian
i fictures. Und-Farm Harizardal wbular lamps
features UniForm are whe techmakigy, wiich
follows the shape of the an straam farinmproved
thermal charactaristios, resulting in greater
light autput and B3R lumen mairdenarse. The
lamps have a rated |ife of 20000+ hours, which
means that 70% of lamps installed will still be
aparating at the and of rated life.
Features
The lamp has lknger |fe, enfaroed lomen
mairtenarse; it has excalent system colar
urdgarmity; frat reatart i kess than kalf the time
of staredard piretr bady metal kalide systems,

w
UNIFFORM
——
(i\'_"“' PULSE BASAT METAL PRRON (GMTND FTRIEME
e = .

50% fastar warm-up.

Uni-Farm Harizomtal tubular pulse-start metal
halide lamps use patemted weld less
technalbgy for robust, reliable construction. As
4 result 200 Uri-Farm Eneryy Saving lamps
arg desiyred w0 replace standard 250, Total
systemn energy saved for 365 days-12 firs
aperatian is 241 Kwhr, average savings per

lurniraries at Rs 11 Per Unit s Rs 2651,
available range F0-1000 w.

Applications
Flaod lightirg; security lighting; street lighting;
£ne gy eirafits and sparts i firg. i

For further details contact:
mar keting @vylindia.cam

Polar Lighting Poles by K-LITE

-LITE surface maunted Palar Lighting

Pale, integrated with LED Lighting Wlodule,
blended with architectural appeal is an
exclusive choice of designers for ity
beautifization lighting. It is desigred for a
camplete range af cortemparary Jesiqns with
simghe arm, dauble armn, L-arm, Y-4m, Square
arrn ared Paralkel arrn. The pale is emgireared
o meet the adverse comditions and the pale
sections are duly weled using  special
graming techniques ard figh end MIGH TG
welding process. The comral ba is integral
and builtin with samice  daar, lacking
arrangement and safaty chain The gakanized
pale is coated with epowy zine phasphate
primer and firished using emiranmeantally
5tab| e
palyuretharns
based pairnt. The
pak is supplied
With - mecessary
oy foundation
& hardwares o
rarmal zail
canditiar.  The
" Palar  Lighting
Pale  lighting
arms arg
| integrated  with
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e LED madular lighting system, which is
ermirannartal friendly under  grean lighting
categary. The LED lighting affers mare lumens
with lesser pawer consumption The luminaire
is |P &8 protected and the various
madels were evaloated by an
ExXtEnsive research amd
urrderstarding  of  illumiratiare
requirernents far urbar spaces.
Chakce of drivers far LED takes inta
l cansideratian  the  harmaric
distartion kevel (ot exceeding 10
% power factar greater than 9.4
and surge protection. The LED
madukes are individoally rated 45
watts. The ocantral gear tray is
prewired with terminal connectars,
MCB  and  loop-in loop-out
[I arrangament and located in the
cartral bax, integral with the pale.

Features

High Brigrress, LED Light source da nat
pase arey avviranmendt risks.

Dasigned far highest eficiensy in terms of
mare lumens at reduced wattaqes cantributing
o a Greemer Warld.

Customised for vour delight: Creating the
eriira product partfalia - Right fram cansept to
carnpletion, mergirg the best teehmalagy and
practices i i,

Setting rew standards by affering IPE7 level of
protectian. The salutians offered are backed by
edtensive  understanding of illumination v
urbar spacas.

The Fixture and the driver ake designed 1o
pravide walue technology idealy sufted to
Indiar canditians. i

For further details contact:
infa @k lite.in
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Product Avenue

Aggregator AG1000 from ElMeasure

IMeasure’s Agaregator is

a web based, it furetions
asafigh erd data cancardtratar
whtizhe fras a multi-pratacal
CAMnUrdCAtiarn e rfacing urit
that supparts the madbos
pratocal aver differant types of
cammurtication ehannels far
lacal aswell as remate data collection. Irtroduction of the Aqqregatar
allows far flexibility to cater to wired or wirelass emiranments with built
it starage, providing the end usar with a robust solution far E nergy

Management. $ne of the biggest advantagesis, the data storage
capacity of 64 GB which can be transferred 10 4 remate semer at pre-
determired inrterals that allows far built inedata redundaresy:, The same
data can be directly viewed and can alsa be pushed ta the claud with
thee Duilt in web server software enabling the user 1o callect and
mardtar the systern withaut geagraphical baurdaries. The product bas
multiple commurication aptions suche as RS 485, Ethermet, Wi-Fi,
Zigbee & GPRE [2G & 3G). iy

For more details contact:
marketing @ elmeasure.com

&

Siemens new JVA molded case Circuit Breakers

emens has added mew versions
Sand praduct features 1o its 3VA
series of makled case circuit breakers
[MCLCB) fram its Sentran partfalio. The
2R series is now available for a
frigher rated current af up to 250 4 and
fras bean axpanded to include starter
protection variants. Siemeans also now
offers the VA2 series in mator
pratection and  starter  protection
wariants that protect the elactric drives
against shart-cireuits and averk ads.

The comparsy alsa improved the

selectivity characteristics  af  the
devices. The VA series thus meets all energy distributian requires far
protecting cables, ekectrical loads and industrial equipmernt against
2lectrically induced damage and down timas.
IVA maolded case cireuit breakers with new features and variants
A s partaf updating the partfalio, Biemens developad a new electranic
trip urit [ETLY) with an aptimized tripping characteristic that improves
the selective grading of 3WA2 MCCE with downstream fusaes. The rated
curremt imtervals between the mokled case cireuit breaker and the fuse
car thus be selected based an meed, 50 that malded case cirouit
breakers with low rated cumens can alsa be used, thus saving maney.
Simce the characteristic is steeper compared 1o Cammman trigger
characteristics, the protectian devices switch off earlier in the avernt of
an averbad. The eketrical bad of the equipment i thus reduced in
the evert of anoverload ar shart-eireuits. The serigs’ rew ETU is also
fasier to paramaterize, since the anly value that needsto be setis the
trippirg currant of the overlad protection systam.

Asan imegrated, variable system, the 3WA MCCE are designed to
pravide aptimum suppart for every step, Trom planming and installation
ta ongaing apeatian of the electrical enargy distribution system. This
isalsa supported by the range of accessaries, which is standard for all
serigs and mufipk sizes and includes mare thare 500 comparers.
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These accessaries can be used to add arund 790 furctions ta the
cireuit breakers i madules ard thus adapt therm o nreatly all
require merts.

An anlive product cordiguratar as well as comprehensive CAx
data, such as 30 madels and EPLAN macras, make the devicas gasigr
1o gngineer With the aid of an intagrated measuring funetian, data
sueh as current, valtage, enery values and system states can alsa ba
recarded with the 342 MCCB and transmitted to figher-level
autamation systems wia comman bus systems such as PROFIBLIE
amd PROFIMET. The malded case circuit breakers thus
felp imcrease systarm ransparency and anendy efficiamsy.

Depemding o the size and serigs, D MCCE are available iname-
pale ta faur-pale versions and are desigred far rated currents of 16 A
to 630 A as well as rated voltages of up to G040 volts [Via) AT i

Website:
WA SR IMENS. O

DEW

Depend on Us for Quality

Eﬂﬁﬂmm%
— 7 ©)

-0
]

Terminal EndsiPlain &

Thigats £ anar Wetal Insulated)

Lamgholder

Bezel RIngs fo- Pr.
Grugn

DEY'’'S ENGINEERING WORKS
Mfr. Of Pressed jobs,Luminaries,Cable Lugs etc.
28, Tarasankar Sarani,Kolkata - 700037

e-mall: deysOlin@gmall.com ; URL: www.deysenggwks.com
M: 9674148558,9331255151
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Product Avenue

FLIR E-Series Thermal Imaging Camera with MSX®& Technology

LIR Exx Series troubleshoot mare

efficierthy, create detailed reparts
gasier, amd sfrar images and firdings
faster with FLIR's latest E-Series
thermal imagers. Featuricg a fresh
array af imaging, carmmurdcation, and
productivity tals 1@ help you get
mare done i a day, s ar deal toal
far electriciar, plart maintenancs
endineertechmician for  pradictive
maintenance and planned inspactions

af electrical and mechanical systems
T ansure they aperate at maximum
gfficiersy and safety with mirimal
&My cansumptiar,

Mo Featuring MSX Technology
See numbers, labels and ather key
wisual details ot rarmally apparent
ina reqular thermal image with an
all-in-one  tharmal  picture that
imstardly arierts yvou to right where
freat issues are.

Features

Touchsereen  cantrol & auta
arieration; anrboard digital camera;
pieture-in-picture, multiple
MeAsUrEmant: interefrangeat le
krses amd manual focus; igher
temperature range ard sensitiity;
WilaterLink® canmectivity. Ly

Far more details contact:
fliriredia@flir. carm. bk

igus brings cables for robotics

Rﬂhms fiave already became an
indispensable  element i
irdustrial praduction. Because of
them, the demard s steadily
increasing for Ethemeat cables that
secure data tansfer fam machine
to machire, even with moti-
dimensional mavemerndts. Belnging
to the igus rabatic cable range, the
chainflex CFROBOTE.045 cable
fras withstood mare than 22 milliar
tarsional motions i the  gus
stardard test.

In the intelligert productiorn
System, autamation continues ta
rise. About three millian industrial
rabots cantral and mandtar the
MANURCUrng processes, whareby
the autanamaous  machiee-to-
machine cammuricatian and with i
the need far special torsionable data cables
also imcrease. Since these robotic cables must
successfully  camy  out  rnultidire rsiaral
Mmavemerdts, special materials, designe and
MANURCIUNT processes are mecessary. B
the main decishe factar cansists of the firal
tests, becalse andy a long series of tests reveal
it practicg wheat matefials ard which strusctures
realty withstand the highdamands of the mbot.
The cable and enargy supply spacialist, igus
GmbH, has almast 25 years of experience in
developing, manufacturing and testing cables
far maving applications urder the name of
chainfkes. The compary has been constructing
capper-based Ethamet cables far permanenthy
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The chataflex CFROBOTRMMS Specizf fesfs guaraniee a
cabie has wihsiood over 27
miffon fersfanaf moefians in
ihe fgus sfandard fesf,
{Saurce: fgus GrrdA}

refiabie sfafement sbouf fhe
service fife even M forstonablie
catifes,

{Bource: fgus GrmaH}

maving energy chains far the industry for a
decade.

Service life of robotic cables predictable
through stardard test

"Eram the beginming it was clear ta us that a
secure communication of the machines can
ardy take place if the mast senstive Ethe met
Sigrals  are transmitted - smoathly  withaut
dismrbances evan in the presence of high
mecharieal stress” says Rainer Rissal, head
af chainflex cables division at gus. gus has
developed its own test standards for torsion
ard operates its own test facility for the
standardised test serigs, in addition to carrying
aut tests an rabats of waroos manufacturers in

its owrr test laboratory, "W maunt the rbatie
cables ar bathe sides with & rotary and fised-
pairt distarce of ane metre and twist them at
arramngle of 2180 inour triflex B e-chainserias
that are particularty designed for the torsian,'
says Raimer Rassael “In the process, the

chainflex cable CFROBOTA M5 withstoad 22

milliar wrsional mations.” Al test resufts are
stared in a database and made freely available
andine far the calculation of sarvice lile. igus is
the only manufacturer who can conduct a
trarsparent ard reliable cakulation of the
service Ife of tarsianable rabatic cables.
Compensating elements and special liners
for balancing the torsion

Cares, stranded structures, shields ard jacket
materials are constartly exposed o gy
fluctuatieg bads with torsions. Inarder to keap
the cables stable and ansure data safety, igus
relies an a combination of very glidable and
simuttaneaush tighly stable films and special
filerekements that function ke shock absarbers
i cars ard thus systematically absarb the
accurring forces. Differant shielding cancepts
are followed depending an the  electrical
requiremernts, ard thus for the  cfainfle
CFROBOT Ethwernet cable, the coroept with
sfrialds braided ine pairs and special liners has
pravern 1o be the best in the test saries. Thus
kjus is the anly supplier 1o affer & rabatie cable
range fram stock with a service life that can be
pradicted anline. i

For more details contact:
irfod Bqus. i
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Compaq International Pyt Ltd

mmma ampaq International Py
CLI-::I is established i the
wear 1996 entarad into business of bw valtage & mediom
waltage cable maragement products. CIFL is an 15O
20012008, 14001: 2004 certified arganizatian engaged i
praductiar of heat shrinkable, cold shrinkahle, CATA IS T
pabemreric insulatars, metal axide surge arestar and
otfrer associated electrical products for power distribotion
Up o BEEY.

The company astablished tsel as first emterprise in
India as original manufacture of full package of cable
accassoties & polymeric insulators up to &8kV. The
campany  emplys mast experienced  and  qualified
grginears amd rmaragers © fandle every activity in
campliares with ary tap leading quality standards available
glabalty. Research and acthity is an an Jairg actiity
pracess. CIPL state of the art in fouse desigrr facilities
guarartess there perfarmarce of their gystems inmcluding
Security & irkegriny of the applications.

Website:
WWw.campaginternationaleom

Company Profile | 0

Hyosung Group

vosung Power & Industrial Systems Perfarmance Graup,

a compretenshe enerdy salution pravider, leading %
techmakgy inthe global posser industey e 1992, Hyosurng was
the first i Karea, and the sisth in the warld, @ develp a HYOSUNG

TERKNW ultrasfigh woltage [LUHY) transfarmer, and, i 1834, was the first inthe warld
to manufacture the 500KV gas insulated switchgear [G15), which kas put Hyosurg
ar-ar equal teehnalagical graund as its op global competitars. Hyosumnyg Power &
Industrial Systerns Peformance Group is divided o four business areas ar
performarce urits, depending an the types of flagship products: Fower Systeams
Parfarmance Und, ndustrial Machinery Perfarmanee Undt, Hyasung GaodSprings
Perfarmance Lini, and the Wind Energy Business Division. Company has achieved
autstanding ircrease in sales over the past few vears doe to the enhancement in
Hyasung's quality, technalagy, amd brand recogrition amaong overseas cliems,
wirkehr relude Morthe Arrerica, Europe, the Middle East, and Asia

Hawimg such workd-class technalogy, they established Baoding Hyosumg
Tiarwei Trarsfarmmer Co. Ltd., & pintverdure with the Baading Tiarwel Crganizatiar,
o fakd the largest share of the market in Baoding City, Cheira. THis vardure was
astablished in 2003, and bey the end of 2004, we establisfed a praduction plart
produeing 11,000 transiirmears per year. o

Website:
WA TP SUTK PR Carm

Transforming Measuring Technology

Energy Metar

NEWTEK ELECTRICALS

A 5008001 ; 2008 Curl ied Somazny
Transforming | Measuring | Technology

Control & Potencial
Transformer

M-20 M.1.D.C. Waluj, Aurangabad — 431136

Maharashtra, India. Tel/Fax : +91-0240 2551555

Mobile : 9372862635

Email : newtekelectricals@gmail.com, mkt.newtek®@gmail.com
Website : www.newtekelectricals.com




@‘ Product Feature

Connected Industry

as radically attersd the face of irdustrial

productiar.  Still, Iedustry 4.0 will andy
became a reality when the oyber warkd and
phrisical warld are cannected. THs is as much a
missin as it s a visiar Uil today, industrial
facilties have largely fllowed 4 simple concept,
a carweept that is all about avtmatan tasks that
are perfarmed by autamation devices. These
devices need to be connecied Boa cental
cantraller. That's it - mathing maore s necessary
farthis undoubtedhy extramely powerful concept.

The retwark is merel the velicle far the
irdustrial Ethermet fiekdbus, ar — stated i even
mare trivial ®rms — just the conmecting line.
Fram the perspective of auomation, this is
campletely urderstandablke and sufficient.

Industry 4.0, however, erdails rew dernands
an netwark technalogy, and by exiension an
cannection technology — productian in Industry
4.0 meeds to be mote effective, mare flexible
and mare powerful. Contral functians shift fram
a certralcontraller aver to the system itself This
emails a radical comceptual change in the
structure of prodoction fagilities: & stricthy
frigrarchical system qives way 1 a decerralized
are. Plars and systems are constructed in
mmadular farm, while contral tasks are relacated
it the systern fself The metwark becamas the
Crueial carnparerd.

I redustry 4.0% use of Cybar-Plrysical Systems
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What does industry 4.0 mean for the
field level?

Far sametfig that admittedly soumds sa
simpke and kgical the implementation is
dependert ar a ramber af comditians, amang
which the irdegration of Cyber-P fysical Systems
[CPE) with the material word of production
fralds eerter stage.

Industry 4.4 is characterized by the
integratian of CPE [CyberPhysical Systems)
imta [T applieations. This integratian shaukd be
as flexible as possible, meaning that the rigid
arramgement  employed i comventianal
productian is brokere up. This results i two
areas that need ta be mekded.

The initial implermertations [gq. the
smartfactarykL) revealed that the crucial
interface s between the AUBMOMALS Sysim
madules. Thase may be of corvertional dasign,
L& withcantral carmraller and decerdralized 140,
fowavar they can also be constructed fram
LCPE. In amy case, what distinguishes them is
that the modukes perform a eampletely self
cartained service on the real abject in the
pradustian process. The sekup of te rmodoles
care stil be perfarmed comventiorally withaut
carnprarnising the advardages of Industry 4.0,

Madules at a pradoction facility meed t be
Able 1o be irtegrated irta the praductian process
At different lbeatians i an gdremely sasy
fastion — and above all quickly. And
different maodules must be able t be
deployved at these sites. These two key
requirements mean that cabling takes
art a difierent character. Deploymert at
warying locations becames basic setup,
while its use with variaus modukes
means t constilies a basie sanice.
Cabling is transformed  inta an
infrastructure.

What will infrastructure look
like in Industry 4.0
manufacturing?

Smart Factary infrastrocture s
currently it the defintion phase.
Ethernet will be used bothfor IT as well
as automatior. I additiorr, office
buikdirgs will employ  applicatin-

neutral cablirg ascarding ta 1SCAED 11807, the
stardard provides specifications far setting up
pass e retwark infrastructure.

If are applies this view 0 a prodoction
plart, this will ertail irtegrating  different
madules inta the matwark. I addition, all the
lifelines that supply industry need to be
cansiered, ie. communications, 4090 Valt
power, compressed air, auxiliary power and
ather signals. Consequently, the required
connections are numeraus, which means that
simple plug-and-praduce will anly become
possible whern the conmectins are integrated
it ame inferface, ie. i one conmectar. Thanks
o its modular construction, Han-WMadularns
carr make all  lifelires  available. The
standardization of the module irterface means
that a decisive step ias already beer taker.
Still, infrastructure develaprnandt raquires mare
thar just this. In the case of industrial
praductior, the module interface must be
capable of affering a wide variety of functions
i arder to ensure simple and — above all -
mare secure apemtion. In addition ta the
maduke connectar imerface, this imcludes
maragement with respect 0 diagrosis,
Hentificationof modules, amerdy measurement
ard eneryy switching, protectian far power
[400 Volts) as well as safety and real time
camrunication. These furctians can be
ensured by Using acthe netwark companents.

HARTIMNG i imtensivaly  driving  the
development  of  these  Industry 4.0
infrastructure components forward. By way of
example, HARTING's smart Power Metwark
Unit brirgs together the topic of the
adrirdstratian of commuricatians amd powsr.
Theis  infrastructure  SOMpanent  Supparts
irdustry-typical tapakgies via lire and fing,
thereltey enabling infrastructure to be put i
place which facilitates the flexibke use of
different praductian rmodules. o

Andross Auhrmann

ELECTRICAL INDIA



Multi Data Meter
ELNer :;,'th Graphics

¢ aocuracy 0L1% (0L1% aptienz(

v 1E00 samples per cwce

*  EMI0L160 bisting reoorls (PO ool

o Direwen s wavefm o oecacdiong (R only).

o Flechical pormretes Baploy wich
eak values,

= Lata lsgoing

= Emnemel [TCRAP) & R5-132/4E5 paris.

«  Medbus 35d DACRE protacols
(RTUMSTEIFy.

= Web brewser capabilicy

+ Pragrammable Relays.

[ orerd repors,

¢+ Hermonbes maesutements - up 1o &40
Farmonic

¢ Histarlgzl ieg with up 1o 1,000 AL ms.
* Wave oo end 30 Bar graph Displaya.
*  Panelmourding

o it Optiom . Faull Fessage Dele o,
hautral 1o Ee il woltage fradsurament, St
L rEnl Ieass rement, Weutral lbee cumen)
inrmsureenerd, L ta linced Cimcent & vollace
IrHEasLr e s,

= Buil=in TOL Ene gy meler

*  High Besaluton color display (3206 240 pike's).

Standard Appravals:
IEC 203324, |EC 0325323, [EC 6205211

Other Products
ELMat MC Multi-Channel Power Quality & Energy Power meber
ELMet LT Power Quality & Energy Power meter

ELMet LTE Energy Power Mater
ELMaert LT Power Quality and Powmer Factor Regulatar
ELMNet PRC Power Factor Regulaters

upporied oy

HPL

GLO

LED Bulb

12y
LOW
HEAT

90%

HPL. & pioneer it the fisld of Elgstrical Produnls since 1466,
i6 8 pramiue meaniEctunr 6t dwichgoars, Electimnic
Enesgy Meters, Energy Managament &y sfems, Lighting
Gahie & Wires and Modular Swiiohes. HPL has launohed an
|mpwativg few mange ot LED Sahthng which ehnologizally
o of i¥s kind and &t an affordabiy prce.

Ab roshan
ho khushiyaan

www hplindia.com




At the Show

Borouge & Borealis showcased innovative
solutions at MEE 2015

plastics salutiors 1o the glabal wire and cable industey, underlired

their pasitiare as long-term reliable parners by showcased
inmovations of - advanced insulation, semiconductive and jackating
materials at the Widdle East Electiemy exhibiion held in Dubai fram
-4 Marzh 2015 Reirforeing their significart contribution to the
develapment of the wire and cable industry, Barouge and Borealis
partizipated at the exfribition ta show their commitment ta the devalopment
of the wire and cable industry by cantinuing to provide quality praductivity
salutars that erable cable makers @ manufacture premiom cables as per
thee frig rest industny stardards. With the Barauge 3 plart up ared Funireg,
Barauge will further cartribute to the advarcement of the wire ard cable
industry with it mew praduction of low density palyettylzme [LOPE) and
eross-linked palyetfrrleme [KLPE) salutians,

Ag areimnpartant part of the Barouge 3 edpansiarne plant ireAbu Dhabi,
Barouge's mew 350,000 tanmes per year [ty) LDPE plant will be an
iragral additian to the racently inaugurated Borealis gl prassure LDPE
plant, dedicated 1o the production of highly specialised and super clean
products for the wire and cable industry. Barouge's new LDPE production
plant is taibored to mansfacture unique Visico™ and Barlink™ XLPE
salutions fr the glabal wire and cable market, thereby applying the same
techmakgy and quality stardards applied by Borealis. Wit Barstan® and
thee Borlink™ Supercure techmakigy, the praduct range of both carmpaniss
is abke 1o reet the industry’s mast stringent reeds.

“Wth aur new imvestrents in the production of LOPE and XLPE
grades, we are further committed 1 provide the wire and cable market
Withe inemavathee solutions that a3 wvalue 19 the irdustry, enfearing aur
pasition as & lng-term reliable partner of chaica’

B aruge ad Barealis, leading providers of infrovative, val e craating

Business Discussions ot Borooge and Boreniis stril
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"The tdiddie Enst Flectricity provides o significans
pletioeen oy Borouge to shiow cose our (o tide
solutions Coe wirve aud cable applicetion s such
as pover ond coremonieniion cobles” soud
Hazeeyyt Subtan Al Swweaidi, Senioe Wice President
tdiddie EnstAlvics [MIEAE), Borouge.

Barauge and Barealis righlighted their Barlink™ LE4209EHY af the
exfribitian. Building arn the excellent track record of Barlink™ LE42015 far
frigh woltage application, the introduction of Barlink™ LE4201EHY brings
the benefits of the Suparcure techralogy to the most demanding Extra
High“altge applications including sub-marine cablss.

The grade is recogrised with its autstarding cleanimess with kwer
degassing burdern ard impraved scorch pefarmance. [t alsa pravides
waluable bemrefits for the cable marfacturers i terms of improved
processing ard aptimised production oyele. "The exfibiian pravides
Barauge with ar apparturity 0 meet wite Jur custamers ire the ragirn,
discuss their needs and introduce tham o aur latest innavatie salutans
ard grades tailared for the wire and cable industry” said Roland Janssart,
Yice President Marketing Cantre Wire £ Cable, Borouge. "We will continusa
praviding the beal and regional wire and cable markets with sustainable
solutions that are recognised for their processing charactaristics, lwer
mairtenance, kwer installation costs, longer praduct lifetimes and
increased safery” Barouge and Borealis are recogrised thralg raut the
dobalwire and cable industry as trerrdseters B innavatiorn in techmalagy
ard praducts that suppart thee grawthe of maderr infrastructue. Witl mare
than 50 years of exparience in palyalefing, they are the kng-term reliable
partners af cfaice far the glabal wire and eable industy praviding frighe
quality plastie salutions fr 2 wide rarnge of pawar transmission cables as
wallas electrical and fibre aptic communication applications. [

Professionnis and experts of Forouge and Boreniis stril
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Five taps in one trip.

m Sgger.
B GER stepay, TEST sy

MRCT

Relay and Current Transformer Tester

Reduce your ladder time. Make one connection and test all taps l With M Sava tln'l'El

simuHanecusly with tha new MRCT from Maggar. Now you oan ultiple taps In one tast
mueasure sriuration, ratlo, polarty winding resistance. burden

and voltage simulanzously on &ll taps with no lead dhanges. With

Integrated Insulation and sSngle-phase relsy testng, demagnetization

Turnticrality ard auborurised tet sedperioss, tha MRCT is & il

eolution thrt crewtsy hig time swings.

For over 100 years Magger ks tha pramler provider of alactrical
‘et and maanuring squilpments in Power applcations.

Cramting bendhmarks and laading Inncwatlons, todsy Magger
il #olw provider of wide Sdiversa product offerings for Poer,
industrial Bectrical testing and measuring Instrumants rangs
worldwida.

Viaht our wabslte to rtmw mons wammermsipecom

= Cabls Fault Locetion = Battery Testing = Ewnrth Terling = Transformer testing = Insulation Testing = Switchgear Testing




INDLAN EHERGY MECHANGE
Inllll'l Ke.1 Power Exchange

DIEX

India’s premier
power trading platform

promotlng transparency

97% Market Share® + 3,400+ Particpants 3,080+ Industrial Consumers « 77,008 MWh Dally Average Volume®
Recipient of several acmiades Includmg Bechange of the Year - indian Hediricity Market Awands 2014

rliclles for F¥ L-15

INDIAN ENERGY EXCHANGE 0EX) PRODUCT PONTFOLIO

» BLECTRSCITY ABASRET
Indixs premier trading platform for electridiy and renewable energy + Day-Aheed Market
certificatss, completss sk masful yaars of modemibstion of slectricity - Tenmnthead Winret
trade In the country. - RENFUAABLE EMERGT CERTIFICATES
Az we cantinue our jeumney of shaping the Indan power marat, wa thank " ;.:?:E:H;E;c:l;ﬂﬁ
you fior your valuaide contribution and support. {5230 131 kme launched)

DIVERSIFIED PARTICIPATION | LOW TRANSACTION COST | COMPETITION | TRANSPARENCY | ROBUST PRICE DISCOVERY

INCHAN ENERGY EXCHANGE LTD.
REGEETENED AND CORPORATE OFFCE: Fourth Floor, TDI Centre, Plot Mo - 7, Jasola, New Delhl — 110025
Tad: +91-11-4300 4000 | Foc +97-11-4300 4015 | Evalt infe@iedrdin.com | CIN Mo U74599MH2007PLCT 89201

wiwwlexindla.com
Approved and Reguiated by Central Electricity Regulatory Cammission {(CERC)
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Visit Us
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S S INTEARATIOH A, LSRN & (DM RLE

© Mpwe Trrimataas fn T i, Dairibusion,
Sman En Rrsrwalie mrp st & Cemruimion

Boing The most frusted brand for High precision
insiruments MOTWANE s a leading designer and an
indigenious manufacturer of advance subshaiion s

festing solution /T

Producis we offer
Dighal Muitimeter | Digial Cemp Meter | Digial Esrth Tester | Digial insulation Tester | Micro Chm Meter | Winding
Resistance Meter | Contact Resistance Meter | Primany Injection Kits | Secondary injection Kits | € & Tan Delta Test Kis | Tumns
Ratio Measurement Kit | EMY EMC Procucts | Extra High Voitage Test System (impu'se, Resonanat, Di-eleciric Test) | CT/PT Test
Systemn | Distribution Transformer Test System | Partiaf Dischoarge Test Systeny | Cable Fault Locator

THE MOTWANE MFG. €0. PYT. LTD.

Gyan Baug, Matwana Road, Nashik Road - 422101

HAEFELY N www.motwwne.com | Emall: sales@metwans.com
HIPOTRONICS B8 Toll Fres : 1800233 7768
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