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1. GEBT 2013 - GUANGZHOU ELECTRICAL BUILDING TECHNOLOGY 2013

. Event Profile: The 7th Renewable Energy India 2013 Expo is recognised
guan QZhUU 8|BC'[|'ICH| as Asia's largest event on renewable. The 3 days international expo

bmldlng technolugy comprehensively covers Solar, Wind, Bio-mass/fuel, Small Hydro, -
i wen  Geothermaland Energy Efficiency.
NERRERESEARG S

Date :9"-12"June 2013

Venue : China Import and Export Fair Pazhou Complex, No.380, Yuejiang Zhong Road, Guangzhou,
Guangdong, China

Website : http://www.biztradeshows.com/gebt/

2. CIPV EXPO - 2013

Event Profile: CIPV EXPO, as an integral part of Clean Energy Expo '
China (CEEC), is the first and only platform for the industry in China =
which focuses on the Industry's New Technology, Materials, Products ;
and Equipment amongst its comprehensive exhibit scope of all the Solar PV related products spanning the entire
range from large-scale PV station construction to BIPV (Building Integrated PV).

Date :3"-5"July2013

Venue : Beijing, China National Convention Center, China

Website : http://www.cipvexpochina.com

3. SOLARCON INDIA 2013

Event Profile: SOLARCON India is organized by SEMI
juguasQ)y e India and is the only event that reinvests its revenues into

ﬁ?g:f;flf-‘-!;"-?ﬁ;m programs and services that support the growth and

expansion of the Solar/PV Industry in India
Date  : 1%-3"August 2013
Venue : KTPO Exhibition Complex, Bangalore, India

Website : http://solarconindia.org/

4.7 RENEWABLE ENERGY INDIA 2013 EXPO
~th Prosmatnt, 4 Desmocrsdlic iy Forim.  onmisiv Event Profile: The 7" Renewable Energy
' Pl peneustls Boery Nadii 4 % India 2013 Expo is recognised as Asia's
Ik . enewanle bnergy india EXpo 1" 8
[ &1 12-14 September 2013, %4 largest event on renewable. The 3 days
0EPD Expo Ceater, Greater Noida (NCR) UBM international expo comprehensively
i covers Solar, Wind, Bio-mass/fuel, Small

Date : 12"-14"September2013 Hydro, Geothermal and Energy Efficiency.

Venue : India Expo Center, Greater Noida (NCR)
Website : http://www.renewableenergyindiaexpo.com/

5. LII 2013 - LIGHT INDIA INTERNATIONAL
(] Event Profile: The Light India International 2013 will Organised by
publicise the developments taking place in the

- Il ()77 = lighting industry and provide excellent marketing
LIGHT INDIA INTERNATIONAL  opportunities for all the products and services
covered by the lighting industry.
Date  : 13th—16th September2013 i -
d - indian society
Venue : ChennaiTrade Centre, Nandambakkam, Chennai of lighting engineers
Website : http://ifil.in/index.aspx
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EDITORIAL

Dear Members, Fellow Professionals, Friends and Well wishers,

The Profession of ‘Electrical Installation Engineer’ revolves around Technology, Efficiency and Safety. Safety
and Reliability are of utmost Concern with equal concern for Technology and Efficiency as they direct us
to Better Controls and Conservation.

11* of May is marked as “National Technology Day” and let us remember that the Technological Inventions
and Improvements have, in fact, been the cause for all our Galloping Developments over the past
150 years, but ;Challenges’ continue to remain. One of the important challenges is the “Storage of Electricity”
and the solutions available at present are Storage Batteries of Lead Acid and other types with their limitations
of capacities and weights and Life etc. Continuous researches are taking place all over the World and even
as recently as April '13, some land mark successes have been achieved. Announcement of successful design
of low-cost, long-life battery that could enable solar and wind energy to become major suppliers to the
electrical grid has come as a step forward. Currently the electrical grid cannot tolerate large and sudden
power fluctuations caused by wide swings in sunlight and wind.As solar and wind’s combined contributions
to an electrical grid approach 20 percent, energy storage systems must be available to smooth out the
peaks and valleys of this “intermittent” power — storing excess energy and discharging when input drops.
For solar and wind power to be used in a significant way, we need a battery made of economical materials
that are easy to scale and still efficient, and it is believed that the new battery may be the best yet designed
to regulate the natural fluctuations of these alternative energies. Most promising batteries for intermittent
grid storage today called “flow” batteries, are relatively simple to scale their tanks, pumps and pipes to the
sizes needed to handle large capacities of energy. The new flow battery developed seems to have a simplified,
less expensive design that presents a potentially viable solution for large-scale production.

Another Technology of Energy Storage — “Fuel Cells” - is being continuously addressed mainly for Cost
Reduction without sacrificing Efficiency, but the challenges here are Storage of either ‘Hydro Carbons or
Hydrogen for producing instant Electricity.

As the share of Electrical Energy out of the total Energy usage is going beyond 60%, the needs for
Technologies and the needs for security and safety continue to remind us of our increased responsibilities.

We thank all those members who have helped us by participating in the advertisements appearing
for the issue April 2013 — Pentagon Switchgear Pvt. Ltd., Bracecorp Publications Pvt. Ltd., Prolite
Autoglo Ltd., Cape Electric Corporation, Electrotherm (India) Ltd., Power Links, Universal Earthing
Systems Pvt. Ltd., Hensel Electric India Pvt. Ltd., K-Lite Industries, OBO Bettermann India Pvt. Ltd.,
Easun Reyrolle Ltd., ElImeasure India Pvt. Ltd.,Wilson Power and Distribution Technologies Pvt. Ltd.,
Intrans Electro Components Pvt. Ltd., Galaxy Earthing Electrodes Pvt. Ltd., Ashlok Safe Earthing

Electrode Ltd.

EDITOR

LETTER TO
EDITOR

Sir,

Thanks for April 2013, issue of
‘News Letter’ of TNEIEA .

As usual, it is full of important
technical information to all
electrical engineers to keep them
up to date. Congrats.

I am sending a cheque for
Rs.1000/- by post as my humble
contribution to the ONLY
valuable, Technical Journal
down here, in whole of South
India. Please accept the same.
Thanks & Regards,

P.C. ARAVAMUDHAN,
Trichy-620006

CONTRIBUTION TO
NEWSLETTER

(Rs.1,000/- per year)

OBITUARY

215. Sudha Sudhan Engineers

(2013-2014)

Ramani Engineering (2010-2013)

TrishaElectricals (2012-2013)

Henry & Farad (2013-2014)

Mr.A.M. Manickam (2013-2014)

Balgji Electricals (2013-2014)

Darshan Controlss Corporation

(2013-2014)

Sri Vignesh Electricals (2013-2014)
223. SVE Energy Pvt Ltd (2013-2014)
224. Emaar Electricals(2013-2014)

We request other members also to send

their contribution for NEWSLETTER early.

(Please help usto serve you better).

216.
217.
218.
219.
220.
221.

222.

On behalf of the
Tamilnadu Electrical Installation
Engineers Association ‘A’ Grade extents
Heartfelt Condolence for the demise of

Vastu

Sasthri Dr. S. Raman
DOD: 28/04/2013 Ph: 044 - 24423283
Padmasri Kalaimamani Vastu Sasthri Sakthi

Dr. S. Raman, Electrical Engineer, Contractor
and aActive Ex-Member of our Association.

We pray the almighty to rest his Soul in Peace.
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KNOW THY POWER NETWORK - 68

Let our journey through the“ Residual Life Assessment of Power System Equipment” resumes.

5.5.3 Theresidual life estimation/assessmentsare carried out at several levels. To make anillustration, transformer
has been sel ected asthe equipment for our study. The Level- assessment rel atesto the examination of the collected
information on transformersin regard to the quality frequency of theitemsdiscussed earlier in“Para5.5.2". If the
dataavailableisinsufficient to make any reasonabl e assessment, then level-11 Investigation may be resorted to.
Thisinvestigationinvolves

> thephysical and external inspection of the equipment in point and also

» Therinternal examination if necessary. The next level of investigationviz. Level-111 investigation requires
the use of recording thermometers, ammeters and oscillographsto monitor voltage surges. Then we can go
for Level-1V Assessment. Thisstep involvesthetestslike Dissolved gasin oil Analysis, theinsulation
power factor and diel ectric absorption. Similar to the procedures adopted for the Transformers, Procedures/
methodsasgiven intheguidelinesfor Switchgear, Cables, Relay Systems, Batteriesand Grounding Systems
can be adopted.

5.6 CONDITIONASSESSMENT FOR SUB-STATIONS

5.6.1 Asapart of life extension, we are in need of reliable and useful information on the condition of older
substation and its associated equipment. Much of theseinformationisreadily availablein the concerned utilities
filesand databases. The key sources of information which are useful to assessthe condition of substationsand their
equipment are,

» Loading Condition

Thisinformation can be gleaned from the daily log sheets or |oad reports showing theloads on the substations and
itsfeeders. From the data thus collected, it can be gauged whether the station in point is“over dutied or over
loaded.” Further the present “Fault level” or “ Short circuit level” of the station can be obtained from the short
circuit and load flow studies conducted by the planning wing of the utility.

If thelatest short circuit levelsare not readily availableit can be easily cal culated with the available equipment line
and cabledetails. Further if theinstrumentation presently availablein the station fail sto bring the desired useful
information on theloading pattern, additional instrumentation like Max. demand ammeters, hotspot |ocators may
beinstalled. Thisstepwill helpto develop a“useful database.” Inthisconnectionit is stated that the deployment of
SCADA Systemwill be avaluable asset for recording and retrieving the useful information. Whilereviewing the
loading information/pattern, care should be taken to note that the |oading occurs only in the standard operating
conditionsnot in the contingency conditions/ emergency conditionslike sharing theloads of neighbouring substations,
whenthey arein distress condition for ashorter or longer duration. Further when loading conditions of asubstations
areconsidered, it isimportant to ensure that these stations which are adequate for standard operating conditions
are not overdutied in any modified arrangement proposed.

» Maintenance

Now adays maintenance-free equipment are widely used. In addition, the recording of information for many
mai ntenance programsis computerised. Further condition based maintenance or proactive maintenanceis adopted
in addition to periodic inspection and routine servicing of major items of equipment. All these help to maintain/
create alarge database of information about equipment repair and maintenance records. By using this computerized
database, the trends and potential trouble areas can beidentified and it will help to pin point the particular items of
equipment that are deteriorating/ degrading at afaster rate.

» Equipment Monitors

Equipment monitorsare generally used to measure the parametersthat indicate the rate of wear. Two categories of
devicesare used.

(i) Thesedevices measurethe amount of actual usethat apiece of equipment had faced initsservicelife.

(i) Thesecond group of deviceshelptoidentify the changesin certain parameterswhich will inturnindicate the
changesin the operating conditions of the equipment.

USE ONLY ISl APPROVED PRODUCTS
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Two exampl es of equipment monitorsare given below.
| Circuit Breaker

(i) Onetypeof circuit breaker monitor givesthe cumulativeinterrupted current and the number of operations
carried by the breaker. It measuresthe actual service undergone by abreaker.

(i) Thistype of monitor makesthe signature analysis of the circuit breaker operations. i.e. it can analyzethe
vibration signatures of acircuit breaker. Thismonitor can be used to detect changesin vibration that in turn
signify changesin the breaker- operation mechanism.

Il Transformer
The Transformer monitors provide a more exact measurement of transformer component temperature and a
comparison with actual loading conditions. Further the present day continuous dissolved gasanalysersprovidea
vivid and clear picture of the eventstaking placeinsidethetransformer.
A more exact measurement of the winding temperature or hot spot temperature of atransformer will help to
indicate how much designlifeof atransformer hasbeen used and how much servicelife presently available (Remaining
life) for further use. Thusit will provide an accurateindication of “ Transformer ServiceAge”.
Thetransformers gas evolution will indicate the incipient faults and the present day gasanalysers are used to look
for the variationsin the gas evolution of atransformer. When these devices are applied to new equipment, they
provide many useful information. Among them are :

> A lifeti dof . t ating dat (To be continued...)

ITelimerecord of equipment operating a V. Sankaranarayanan B.E., FIE,

» Thedevelopment of incipient faults/gradual wear and tear. Former Addl. Chief Engineer/TNEB

However, it isdifficult tofit these monitoring devicesto ol der equipment. email: Vsn—ﬁlg_(‘?r?‘gg;gzigg%“é
Kindly stay tuned for the next article. obrre

COPPER RESTRICTS THE GLOBAL SPREAD OF
ANTIBIOTIC - RESISTANT INFECTIONS: STUDY

Professor Bill Keevil, Chair in Environmental Healthcare at the University of Southampton inthe UK; renowned
for hisfindingson Antimicrobial Copper, presented awhite paper on ‘ Design Parameter for Infection Control’ at
the National Conference on Safe and Sustainable Hospitals (SASH 2013) organised by Academy of Hospital
Administration, India. His presentation focused on new insightsinto the antimicrobial propertiesof copper touch
surfacesfor reducing healthcare-associated infections. The study resultswere based on laboratory work conducted
intheuniversity’s Environmental Healthcare Unit, exploring the extent and implications of copper’santimicrobial
efficacy.

Prof Keevil discussed about his newly-published work showing that copper can prevent horizontal transmission of
genes(HGT), which has contributed to theincreasing number of antibiotic-resistant infectionsworldwide. Appearing
inthejournal mBio, hispaper explained that HGT in bacteriaislargely responsiblefor the devel opment of antibiotic
resistance, which hasled to hard-to-treat healthcare-associated infections. While HGT can take placein the
environment, on frequently touched surfaces such as door handles, taps and light switches; copper preventsthis
processfrom occurring and rapidly killsbacteriaon contact.

Prof Bill Keevil, Chair in Environmental Healthcare at the University of Southamptoninthe UK said, “Weknow
many human pathogens survivefor long periodsin the hospital environment and can lead to infection, expensive
treatment, blocked beds and death. What we have shown in thiswork isthe potential for strategically-placed
antimicrobial copper touch surfacesto not only break the chain of contamination, but also actively reducetherisk
of antibiotic resistance devel oping at the sametime. Provided adequate cleaning continuesin critical environments,
copper can be employed as an important additional tool in the Fight against pathogens.”

Copper isinherently antimicrobial, meaning it will kill bacteriaand virusesthat settle onitssurface, quickly and
completely. It sharesthis efficacy with many commonly-used alloys, such as brasses and bronzes, and they are
collectively described as* antimicrobial copper’. Prof Keevil hasfound copper to have broad-spectrum efficacy
against organismsthreatening public health, including InfluenzaA, MRSA, C. difficile, E. coli and-most-recently
studied-norovirus.

Copper also hasawider roleto play ininfection control. Prof. Keevil explained, “ Copper touch surfaces have
promisefor preventing antibiotic resistancetransfer in public buildings and masstransportation systems, which lead
tolocal and—inthecaseof jet travel — rapid global dissemination of multidrug-resi stant superbugs as soon asthey
appear. Copper substantially reduces and restrictsthe spread of theseinfections, making an important contribution
toimproved hygiene and, consequently, health.” Courtesy: Electrical Monitor, March 2013
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A NOVEL APPROACH TO HARNESS MAXIMUM POWER
FROM SOLAR PV PANEL

Among alternate sources of electricity, Solar Photo Voltaic (PV) energy is gaining prominence due to its
plentiful availability. It is not being opted for in large numbersasgrid parity of cost has not been achieved.
By harnessing more power per unit installed capacity of the solar panel, the cost can be reduced. One of the
methods of realizing thisis by Maximum Power Point Tracking (MPPT) wherein a power electronic converter
is used to match the load with the PV panel. Widely employed approach for MPPT is to monitor the power
generated by the PV panel and keep on adjusting the duty cycle of converter so that this power is always
maxi mum.

Present paper proposes a novel method to realize MPPT for standalone solar PV system with resistive (R)
load. It is shown that the output power becomes the maximum when the load voltage becomes the maxi mum.
Conversely, varying the duty cycle of the converter such that load voltage is always maximum |leads to
harnessing maximum power output. This approach can be referred to as Maximum Load Voltage Point
Tracking (MLVPT). Only one parameter i.e. load voltage needs to be monitored. It issimpler than monitoring
PV panel power asin that caseit’s necessary to measure both panel voltage and current and then find their
product.

The proposal of MLVPT for realizing MPPT is substantiated by theoretical explanation. Smulation as well
as experimentation are also carried out. Theresults are found to be in close confor mity with the theoretical
findings.

Keywords: Maximum power point tracking, Solar photo voltaic system and Maximum load voltage.

Symbols & Abbreviations

Symbol/ Significance Unit Symbol/ Significance Unit
Abbreviation Abbreviation
C Capacitance F P Panel SideMaximum Power | W
D Switching Duty Cycleof the at aparticular Radiation
Converter R ResistiveLoad Q
EXp. Experimental R R Referred to panel Side Q
| Load Current A R, Series Equivalent Resistance
K | ReferredtoPanel Side | A _ of PV Pandl Q
I Panel Current for Maximum | A Sm Simultion
Rated Power V, Load Voltage \%
- A V _Referred to Panel Side Vv
L Panel Side Current A Va Valt = —
lorl, Solar Panel Short Circuit A cl . Oltage across Lapacitor &,
P Current in MPPT converter \Y
L Inductance H Vg MOSFET Drainto Source
- - Voltage \
MPPT | Maximum Power Point v MOSFET Gate Voltage v
Tracking 9 —
. Vv Open Circuit Voltage of Panel| V
MLVPT Maximum Load Voltage i -
Point Tracking V. Panel Voltagefor Maximum
5 LoadSdeP W Rated Power \
oad side Power :
Pa VY e W v, Panel SideVoltage Vv
m il ated Power W) Peak Walt W
) y Transformation Ratio of the
P Panel Side Power W Converter {y=D/(1-D)}
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1.INTRODUCTION

Among alternate sources of electricity, Solar Photo Voltaic (PV) energy isgaining prominence dueto its plentiful
availability. Itisnot being opted for inlarge numbers|[1, 2] asgrid parity of cost hasnot been achieved. The cost
can be reduced by harnessing more power per unit installed capacity of the solar panel.

Solar PV panel exhibits[3] typical “Voltagevs. Current” (Vp-lp) (Figure 1) and “ Voltagevs.

Power” (Vp-Pp) (Figure 2) characteristics as a function of solar radiation. At each radiation, represented
proportionally by the panel short circuit current . there exists a particular operating point at which the output
power of the panel becomes the maximum.

Tphl Iph1>Iph2>Iph3 Max Power
Point Track ™ Z
Iph2
5‘_:/& Iph3 ph2
V) v,
Fig.1: Typical “ Vp VS. Ip” For PV Panel Fig.2: Typical ‘Vp VS. Pp’ For PV Panel

The Process of controlling the operating point of PV panel so that it always correspondsto M aximum Power at
the corresponding radiation isreferred to as Maximum Power Point Tracking (MPPT). This needs matching between
theLoad and PV panel and can be accomplished by connecting apower electronic converter with variable switching
duty cycle (D) astheinterphase between the PV panel and theload [4, 6]. There are different strategiesto vary
D [5] which can be broadly categorised as:

a) InterruptiveType: Thishasmainly two approaches. Thefirst oneistomaintain Vp at avauewhichisafixed
percentage of open circuit voltage (V). Thisrequiresmonitoring of V. Another approachisto maintainthe
panel current (1 ) asafixed percentage of short circuit current (I_). Thisrequiresmonitoring of |_. Thesetwo
approaches, though simple, requireregular delinking (interruption) of pane! fromtheload for measuringV
orl_, leading to loss of harnessed power.

b) Non InterruptiveType: Herethe PV panel power (Pp) ismonitored continuoudly. D isvariedtill P becomes
maximum. Thismethod is more accurate and does not require delinking of panel fromload. Henceiswidely
employed. But for computing power (Pp =V xl),two parametersi.e., Vv, & | areto be measured and then
multiplication operation isto be performed, making the controller comparatively complicated. Hencethereis
need for amethod which isnoninterruptive aswell assimple.

Present paper proposes asimple method to realise MPPT for standalone solar PV system with resistiveload and
without battery backup. It is shown that the output power becomes maximum when the load voltage becomes
maximum. Conversely, varying the duty cycle of the converter such that load voltageisaways maximum leadsto
harnessing maximum power output. This approach can bereferred to as Maximum L oad Voltage Point Tracking
(MLVPT). Itisrequired to monitor only load voltage which issimpler than monitoring PV panel power.

The proposal of MLV PT for realising MPPT is substantiated by theoretical explanation. The Matlab-Simulink
(version 7.5) based simulation aswell as experimentation are carried out and the results obtained are found to be
in close conformity with the theoretical findingsthusvalidating the proposal made.

Section 2 of the paper providesthetheoretical background. Section 3 dealswith the simulation. Section 4 provides
the experimentation details. Section 5 presents observations and discussion followed by conclusion in Section 6.

20THEORETICAL BACKGROUND

PV systemwith PV panel, load resistance R and aconverter for MPPT (Figure 3) isconsidered. Cuk topology is
chosen for the converter dueto itsversatility (possibility of both step down & step up operations) and parallel
switch position always giving continuity of connection with theinput. The converter actslike atransformer with a
transformationratioy = D/(I-D) where D isthe switching duty cycle of theconverter. LetR’, V', | " bethevalues
of R,V_& | respectively referredto panel side (Figure4).
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(Figure2), P risesfrom zero, reaches maximum and decreasesto

correspondsto maximumV .

radliation correspondl ngto I

points(V , |

in accordance with (10).

PV Panel Converter Load R PV Panel R’
(VP,IP, :> y:D/ (I'D) ::. (Va, Ia, (V ) I ) P ) :> (V I V I g I )
. PP P a P Ta bl
Pp) l:y P)
] Fig.4: Load Referred to Panel Side
Fig.3: System parameters
For this system the following equations can be written: p
D »__R
-2 R'=—- (2) - 5
P =Vl (4 V. =YV =yV, (5) 4
s’ f{-:-\ 3
I, I Va VP u:n
=== (6 R=—=— (7 —
Id y y ( ) Ia IP ( ) 2
Assuming 100% efficiency for converter, Pl =P =VI =P, (8) 1
V. =VPAR =yPAR (9) V. &P, (10) 1%
Hence theoretically, equations (9) and (10) indicatethat V, follows V,(V)
variations of P, and P As per the typlcal Vp Pp characteristics Fig5: “V, VS.1 ” (EXP) OF PV PANEL

P . .
zero. So doesP_and V - ThusV_becomes maximum when P, becomes maximum. Conversely, maximum P_

To establish validity of (10), an actual solar PV panel istaken with thefollowing specifications:

P,=148W_,V =16.4V,| =9A, Sun TechnicsMake. V-1 characteristics are obtained experimentally at a
=5.8A (Figure5). Pureresistance R = 2 Q is considered as|oad. Using(2),R’is
calculatedfor different val uesof D. By superimposing R’ linesontheV -I_plot of Figure5, different operating
1) arecbtained. Withthese, P V_& | areobtained using (3), (4), (5) & (6) and tabulated (Table 1).
Itisobserved from Table 1, that, with changeln D asload voltageV  increases (decreases), load power P, and
panel power P, also accordingly increase (decrease). Pabecomes maximum when V _ becomes maximum. Thisis

TABLE1

SYSTEM WITH MPPT & R LOAD AT I . = 5.8A

VALUES DERIVED FROM PRACTICAL V -I CHS FOR

D 0.30 0.35 0.40 0.45 0.50 0.55

Y(=D/(1-D)) | 042 | 053 | 066 | 0.81 | 1.0 | 1.22

RERYV)Q | 113 | 71 | 45 |30 | 20 | 134

V.V 17.5 16.8 16.0 14.6 10.3 6.5

| A 15 2.3 3.5 4.4 5.1 5.2

PEV )W | 27.1 38.6 56 64.2 52.5 33.8
p PP

V (FV )V 735 | 89 105 | 11.8 | 103 | 7.9

(=1 y)A 36 |43 |53 |54 |51 | 426

P(EVI)W | 264 | 382 | 556 | 637 | 525 | 336

PN Load
Panel — Converter =N o

Fig.6: Systemwith MPPT

3.0 SSIMULATION OF THE PV
SYSTEM

Thissection deal swith the simulation of
Solar PV system with the MPPT
converter (Figure6). Detailsof different
components considered for simulation
aregiven below.

PV Panedl:

Specificationsarethesameasgivenin
section 2, PV Panel can be represented
by asimpleequivaent circuit [7] witha
current source having adiodein parallel
and resistance R_ in series. From
experiment, R_isfound to be=2.13 Q.
The simulation module is shown in
Figure 7. The current and power are
given by the equations (11) & (12).
| ., being directly proportional to the
radiation, is used as a measure of
radiation. “V -1 " characteristicsfound
from ssimulation aswell asexperimental
test are in close conformity (Fig.8)
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validating the simulation module devel oped for
the PV Panel.

I
2
D_,\/ﬁ/\l_
Iph Id :
+ 3 §=
Current .2 v< 8
A P2
Source
Fig.7: PV Panel Equivalent
=11, (1) P=1xV, (12

MPPT Converter (Figure9):

Cuk configuration isemployed with MOSFET
as switch. It is designed [8] for switching
frequency of 20 kHz with the component values:
L,=4.2x10°H; L,=7x10°H; C,=1000x10°F,
C,=4x10°F. Converter output voltagesfor an
input voltage of 12 V are obtained for different
values of D by simulation (V) as well as
theoretical calculation (V_,). Thereis close
conformity between both (Fig.lO) validatingthe
simulation module developed for the MPPT
converter.

The simulation setup for the entire system is
shown in Figure 11. Inputs required for this
moduleareradiationlevel (givenintermsof | h)
and duty cycle D for converter. The output
parametersare: |,V , 1, V. Thesimulationis
run for different Iph and at each radiation for
different duty cyclesD. Theplotsof load voltage
(Figure 12) and load power (Figure 13) as a
function of D are obtained.

40EXPERIMENTAL TESTING

The experimental setup (Figure 14) consists of
the PV Panel, MPPT Converter and theresistive
load connected as per the block diagram shown
in Figure 6. Necessary meters are added for
measuring currents and voltages. Load resistance
istakenas10Q. PV Panel and MPPT Converter
are taken with specifications mentioned in the
earlier sections. First the load is connected
directly to panel and the voltage and current
readings aretaken. Then theload is connected
through the MPPT converter.

The duty cycle of the MOSFET isvaried and
different parameterslikeD, V1.V, andl|_are
noted. This procedure is repeated for different
radiations i.e. times of the day. The
following characteristicsare obtained: a) “ L oad

0 5 10 15 20
v,V

Fig.8: “ V,VSIP" CHS for PV Panel (Exp. & Sim.)
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VoltageVsDuty Cycle’ (Figure 15); b) “Load Power VsDuty Cycle” (Figure 16); c) “ Different PowersVsTime
of Day” (Figure 17). The powers shown are: Maximum available panel power (Ppmav), Maximum Panel Power due

to MPPT converter (P, ), Panel Power (P ) and Load Power (P, ) with direct connection. MPPT converter
waveformsare shownin Figures 18, 19, 20 & 21 which conform to theoretical patterns|[8].

.
Continuous b I:l
powergui
pVp Vala
la
Lt +0

-

| 2 |N00fp2;nelsm -

(0.5y%5 |Iph

Fig.11: Simulation Module for system with MPPT Converter
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Fig.12: “Converter Duty Cycle Vs Load Voltage” for
System with MPPT Converter
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Fig.13: “ Converter Duty Cycle Vs Load Power” for System . " N
. Fig.15: “ Converter Duty Cycle Vs Load Voltage” Expt on
with MPPT Converter 9 y Ly 9 P

System with MPPT converter
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Fig.16: “ Converter Duty Cycle Vs Load Power” Expt on
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Fig.17: “Time of Day Vs Different Powers” Expt on system
with MPPT converter

Fig.18: MPPT converter waveform: “ Time Vs Gate
Voltage (VG) and MOSFET Voltage (VDS)”

Fig.19: MPPT converter waveform: “TIME VS Gate
Voltage (VG) and Capacitor (C1) voltage (VC1)”

Fig.20: MPPT Converter waveform: “TIME Vs Gate
Voltage (VG) and Load Voltage (VA)”

Fig.21: MPPT Converter Waveform: “ Time Vs Gate
Voltage (VG) and inductor (L1) voltage (VL1)”

5.0 OBSERVATIONSAND DISCUSSIONS

Following observations are made from the simul ation and experimental results presentedin earlier sections:

» Fromsimulationitisobserved that theload voltage and power show increase/decrease trend with changein
duty cycle (Figures 12& 13). Experimental resultsalso indicate thisfeature (Figures 15& 16). Looking at the
corresponding value of d, itisalso found that, at aparticular radiation, |oad power becomes maximum when
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V, becomes maximum. These observations are in conformity with the theoretical findings presented in
section 2.

» Thismeansfor aparticular radiation, there exists aspecific load voltage at which output power becomes
maximum. Hence theload voltageV  can be used as acontrol parameter for varying the duty cycle of the
converter in achieving MPPT.

>V canbecontinuously monitored and D continuously varied so asto realize MaximumV _ which automaticaly
ensures maximum output power at the corresponding radiation. Thisapproach can bereferred to asMaximum
L oad Voltage.

Point Tracking (MVPT). Thisissimpler than monitoring PV panel power which means monitoring PV Panel
voltage aswell as current and then multiplying them to obtain power value.

» Themaximum panel power obtained for the system with MPPT converter is more than the panel power
obtained for the system without MPPT converter (Figure 17). This feature demonstrates the role of
MPPT Converter in harnessing more power from the solar panel.

6.0 CONCLUSION

MPPT isopted for harnessing maximum power from the PV panel. Widely employed approach for MPPT isto
monitor the PV panel power and keep on adjusting the switching duty cycle of MPPT converter so that tapped
power isaways maximum.

Present paper has proposed anovel method to realize MPPT for standalone solar PV system.

It isshown that the output power becomesthe maximum when theload voltage becomesthe maximum. Conversely,
varying the duty cycle of the converter such that load voltage is always maximum leads to harnessing maximum
power output. Thisapproach can bereferred to asMaximum L oad Voltage Point Tracking (MLVPT). Itisrequired
to monitor only load voltage. It issimpler than monitoring PV panel power asinthat caseit’s necessary to measure
both panel voltage and current and then find their product. The proposal is substantiated by theoretical explanation.
Simulation aswell as experimentation are carried out and the results are found to bein close conformity with the
theoretical findingsthusvalidating the proposal made. Courtesy: Mrityunjaya Kappali and Uday Kumar RY

Journal of CPRI, December 2012

JAPAN’'S FUKUSHIMA FACES LONG ROAD TO REPAIR

g "@ The cleanup after the catastrophic nuclear accident two
S yearsago at the Fukushimanuclear plant in Japanis not
going well. Radioactive cooling water isleaking into the
ground from at least three vast storage tanks, and the
= vulnerability of the plant to further accidentswasreveaed
B when arat chewed through an electric cable, cutting off
“J vital cooling. Spent nuclear fuel melted into lumps of
B unknown sizewill remain dangerousfor hundredsof years,
and so far no one has devised amethod of retrievingit.
Tepco admitsonly that theleaksarea“crisis’ but says
has it has kept the stricken reactors stable by injecting
water continuoudly. Without thewater the spent fuel insde
* the reactors could overheat, causing another potential
radioactive release. But it is the massive amount of
radioactive water that is becoming part of the problem, because it cannot be discharged into the seawithout
breaching international law and risking contamination of fish stocks. Instead it is pumped into reservoirsthat have
beeninadequately lined, anditisfrom three of thesethat the radioactiveleaks of thousands of gallonsare continuing.
Pumping thereservoirsdry to solve the problem will take weeks. Thelatest plan to avoid this happening involves
building agiant concrete arch that will be moved on rails over the stricken reactor to contain any further collapse.
Thearchisbeing constructed away from the sarcophagusto avoid the continuing radiation and will be wheeled
over it. At 270 meters across, 150 meterslong and 100 meters high it isthe largest moveabl e structurein the
world. Therearehopesthat it will becompleted in 2015, but even thisis seen asonly atemporary solution. The
cost isestimated at around $1.5 billion.
Paul Brownisajoint editor at Climate News Network. Climate News Network is a news service led by four
veteran British environmental reporters and broadcasters.
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PLAY SAFE WITH ELECTRICITY (1965)

(This article is mainly written for the average layman. Here an attempt is made to imbibe the principle
rather than explaining case historiesin the belief that a principle well understood would go a long way in
electrical safety in ever different situations).

Now before going into the details of electrical safety let usfirst understand what exactly isthe mechanism of
electrical shock and how it occursinliving beings.

The sensation of shock occurswhen acurrent of electricity passesthrough the body (human or other living beings).
Asyou areall awarethat aflow of electrons constitutes an electric current. Materiasthat easily alow theflow of
electric current are called conductors such as copper, silver, aluminium and in fact all metals. And thosethat do not
allow theflow of electric current are called non-conductorsor insulators. Eg. rubber, plastic, dry paper wood etc.

An electric current flowswhen the circuit iscomplete. A ‘bulb’ (the correct technical term being incandescent
lamp) glows or amotor runsor a person receives shock only when the circuit iscomplete Fig.1 makes clear what
the circuit compl etion means. When the switchisclosed (ON) acurrent startsfrom the positive pol e of the battery,
flowsaong thewires, through the bulb and back to the battery. Aslong asthisflow takes place the bulb glows. If
the switch isopen (OFF) theflow of current isinterrupted and the bulb stops glowing. Similarly when thebulbis
removed from the holder with the switch inthe ON position, no current flows. And no current leaks from the hol der
as some peoplethink. This same thing happens whenever an electrical equipment works. In our electric power
supply an electric current startsfrom the transformer, flowsthrough the wires, through the el ectrical equipment and
back to the transformer.

Now let us examine our electric power transformer
« RIIE connections. Onthelow tension side (i.e. low voltage side
connected to motorsand bulbs), there are three coils of wire
in the transformer connected as shown in Fig2. One end of
each coil isconnected to an individual terminals 1,2, and 3,

SHIRCH— (% called phase 1, Phase 2, and phase 3, or otherwise called
red phase yellow phase and blue phase (RY B). The other
ends of the three coils are joined together inside the

/ transformer body and brought out asasingleterminal called

the neutral. For safety reasons, the neutral terminal of the
/ transformer isearthed i.e. awireisconnected from thisneutral

terminal to apipe buried inthe ground. The voltage between
any two phasesis415V and that between any one phase and
E neutral is240V and not half of 415V as somepeoplelink. All
equipment working on 240V (bulbs, small motorsetc.) are
" connected between any one phase and neutral and equipments
working on three phases such as large motors are connected
to all three phasesleaving the neutral.

In Fig.2 abulbis connected to phase 3 through aswitch to
neutral (note the switch should always be connected in the
phaseline only). When the switchis closed (ON) acurrent
flowsfrom the phaseterminal 3, through the switch, through
the neutral and back into the transformer coils as shown by

BATTERY

the arrows. And this same thing happens when the starter of the motor isswitched ON, the circuit iscompleted and
acurrent flows asindicated by the arrows. We get alternations electric current (AC), which current changes
direction 50 times asecond. For our study hereit isassumed to flow in onedirection only.

From the above, the main point to be understood isthat a current flowswhen the circuit iscompleteie. when the
switchesare ON and provided thereisno break in the supply wires. The completion of circuitissomething likea
person starting from hishousein onedirection and arriving at hishouse from the opposite direction after travelling
many streetsin around about manner.

When a persons body forms a path for aflow of current he feels the sensation of shock. 50 milli amperes or
50/1,000 of an ampere can befatal, higher the voltage, the more the current flows and greater isthe danger. A flow
of current through aperson’s body paralysisthe nervous systems. Severity of electric shock depends on the path
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taken by the electric current in the person’s body. Usually it paralysis breathing and if the path istaken through
heart region, thereis an instantaneous stoppage of heart. The most common situationin which apersonisliableto
receive ashock iswhile standing on the ground or when in contact with agrounded metallic object. And now let us
examine how thecircuit iscompleted.

In the Fig.3 aperson standing on the ground with bare feet, comesin contact with phase wire 3 because of the
insulation fault inthe motor. A current flowsfrom the phasetermina 3 of the transformer, through thewire, through
the person’sbody, through ground (earth isagood conductor of electric current) and back to the neutral terminal
of transformer through the buried earth pipe near the transformer. Thusthe circuit iscomplete, acurrent flows
through the person’s body and the person receives ashock. But if this person were to be wearing rubber shoes or
standing on adry wood (wet surfaces conducts electric current) current flow is obstructed, no current flows
through the person’s body and the person receives no shock, provided no other part of hisbody isin contact with
grounded metallic objects. Again if this same person wearing rubber shoes comesin contact with two phasewires
each with one hand, hereceivesamighty shock of 415V whichisfatal.

Electrical safety
So from the above one can conclude thefirst precaution to prevent electric shock istoinsulate all current carrying
wires. All defectivewiresshould bereplaced. All partscarrying electric current should be enclosed inrigid enclosures.
Earthing: To prevent danger of electric shock in the event of insulation getting damaged in electrical equipment, all
non-current carrying metal partsof electrical equipment should be earthed and how an earthed el ectrical equipment
prevents danger of shock isexplained asfollows.
IntheFig. 4, the body of the electric motor isconnected to an earth pipe. When afault occursat point ‘A’ (livewire
in the motor coming in contact with the body of the motor due to damage of insulation) and since the resistance of
the ground to theflow of currentissmall, avery heavy current flowsfrom the phase 3 through thefault in the path
shown, by thearrows. Thisheavy current blowsoff thefusein phase 3, thus cutting off the power and rendering the
equipment safe. Themain point to be noticed isthat acircuit isto be completed. The notion some people havethat
earth absorbs electric current isfalse. This same principle applieswhether it isasingle phase (240V) or three
phase (415V) equipment.
But thissafety will fail if there arethefollowing defects.
1. If thebody of the equipment isnot properly earthed with required thickness of earthing wire.
L oose contact of earthing wireat thebody and earth pipeterminals.
Remedy: Use proper thickness of earthing wire. Check earthing terminalsfor tightness.
2. If thereisno continuity of earth wirefrom motor to earth pipe.
Remedy: Check for continuity.

3. Defectiveearthing of earth pipe: Eventhough earth isagood conductor of electricity, at the place where
the earth pipeisburied the ground must be moist and conductive. Thisisachieved by surrounding the pipe
with charcoal and common salt. The earth pipe must be driven atleast 8 feet into the ground (not 2 or 3 feet
‘nam ke vasty’ job many people are now doing) surrounded by charcoal and common salt and kept moist.
Remedy: Use proper length of earth pipe buried as described above. Measure the earth resistance of earth
pipe periodically. Theresistance should belessthan 2 ohms.

4. Defectiveearth pipeconnected totheneutral of thetransformer.

Remedy: Thisyou cannot do. You haveto request Electricity Board peopleto install agood earth pipe.

5. Thefuse: If thesizeof thefuseislargethan necessary, it may not blow off when afault current flowsthus not
rendering the equipment safe.
Remedy: Use correct size of fuse.

6. If thelighting and single phase equipment isconnected between phaseand earth wire
Remedy: Never connect lighting bulbs and single phasei.e. (240V) equipment between, phase and earth
wires. Lighting and single phase equi pments should be connected between phase and insulated neutral wire
brought separately all theway from the transformer neutral terminal.

The aboveindicateshow important earthing is. Never fail to earth properly all the non-current carrying metal parts
of electrical equipments.

I nsulation: Apart from earthing, the next important safety isthe maintenance of electrical equipment. All indoor
current carrying wires and equipment are surrounded by insul ation (covered by materialswhich do not allow the
flow of electric current) Thisinsulationisliableto get damaged in thefollowing ways.

1. Dueto abuse.
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2. Duetooverloading,i.e. if theelectrical equipment and wiresare madeto carry morethan their capacity they
get heated up beyond the temperature for which they are designed causing damageto the insulation and
leading to breakdown and danger.

3. Duetomoisture. When theinsulation absorbs moistureit isrendered weak | eading to breakdown and danger.

Remedy: Contraindicationsfor all the above.

The condition of insulation of all electrical equipments can be gauged by an instrument called insul ation tester
popularly known by the name as‘ Megger’ which isatrade namegivento it by its manufacturer.

Before putting new electrical equipment into operation, the condition of itsinsulation should be checked by the
‘megger’ and theinsulation should have certain minimum values. One meg ohm or one million ohms. The condition
of insulation of all working electrical equipment should be ascertained by the megger periodically and recorded.
Should an equipment tend to show fall of valuesimmediate remedia measures should be taken.

Installation: All electrical equipment and its connected gear should be of proper rating and designed for thetype
of work. All wiresentering and coming out of conduits should be protected by insulated bushesto prevent cutting
of insulation by sharp edges. Cable ends and joints should be properly sealed using right type of cable glandsand
boxes.

Rescuefrom electric shock: When aperson comesin contact with live wires or equipment never rescue him by
pulling him with your bare hands. By doing so the rescuing person will also receive ashock which might befatal.
Therewereinstances where half dozen persons died whiletrying to rescue each other.

First keep you witsand presence of mind. Run to the main switch and switch off the supply.

If you do not know thelocation of the main switch or if themain switch isfar away, takeadry cloth, stick or rope
put around the victim and disengage him from the live equi pment.

Send for adoctor. Apply artificial respiration if breathing stops.

Follow First Aid. Courtesy: Electricity Pack for Architects, Project Consultants, Builders by Mr. B. Raja Rao

PRODUCT OF THE MONTH

SOCOMEC MOTORISED CHANGEOVER SWITCHES 40 TO 125A

Safe, competitiveand user friendly, New Remote Transfer Switching Equipment : ATySS-ATySSd

ATyS Sisarange of 4 pole motorised changeover switcheswith positive break indication. They enablethe onload
transfer of two three-phase supplies viaremote volt-free contacts, from either an external automatic controller,
using pulselogic, or aswitch.

They areintended for usein low voltage power systemswher einterruption of theload supply isacceptable
duringtransfer.

Advantages

Extensive power supply range: TheATyS Sisavailablein four supply
versions, each with abroad range (+/-30%). Thefour versionsare:

e 230VACsingle power supply,

e 2x230VAC dua power supply,

e 12VDC power supply and

o 24/48VDC power supply.

Safety and reliability: ATyS S products use stabl e position technol ogy,
ensuring constant pressure on the contacts and preventing premature
faults. In addition, they do not requireapower supply to maintain position,
thus protecting their loadsfrom voltage fluctuations.

Easy integration: ATyS S products can beeasily installed inside enclosures. Their design, andin particular their
compact size, enablesintegration within most 200 mm deep enclosures.

Simplified maintenance: Maintenance can be carried out easily under load, with manual operation still available.
The control and motorisation section can be replaced simply by removing 4 screws, with no work required on the
ingtallation cabling.

ATyS Sd: Dual power supply: In addition to the functions offered by the ATyS S, the ATyS Sd incorporates
supply redundancy without the need for additional wiring. Thisis obtained by integrating a double supply
(2 independent supplies) directly within the product. Courtesy : http://www.socomec.co.in/Home.html
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HELP LINE

Query: What are the parameters to be considered when placing the Capacitors?

|. Jagadeesh, Chennai

Explanation: Placement of LV Capacitorsin adistribution systemscan be broadly classified into 3types.
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(a) Centralised (B) Compensation by sector:

Principle

e Thecapacitor bank isconnected totheMainMV
distribution board for power factor compensation
of entireinstallation It improves PF closeto unity
during normal usage of load through EB power.

Advantages

e Reducesthetariff penaltiesfor Low PF.

¢ Reducesthe apparent power KVA demand,

¢ ReievesReactiveenergy of Transformer , Less
burden on transformer, when used to its full
capacity.

Limitation:

e Reactivecurrent still flowsin all conductors of
cablesleaving (i.e. downstream of ) theMan MV
distribution board. For thisreason, the sizing of
these cables and power losses in them are not
improved by the centralised mode of
compensation.

Application:

e Whereaload iscontinuous and stable, global
compensation can be applied

e EB Pendtiesarea minimum asAPFC takescare
of the entire system.

e Overall monitoring makesit easy.

Principle:

e Capacitor banks are connected to bus bars of
each local distribution Panel.

Advantages:

e Theszeof thecablesfeedingtheloca distribution
boards may be downsized.

e For agivensizeof cable, maximum load can be
connected.

e L ossesinthesame cableswill bereduced.

e Apartfromtheaboveitimprovesthe PF, thereby
reducing the burden on the upstream distribution
arrangement, Reduces the possibility of PF
penalties & improvesthe system efficiency from
thelocal Distribution level.

Limitation:

e Reactive current still flows in all cables
downstream of thelocal distribution Boards.

e Monitoring becomes difficult asthere shall be
many suchindividual local distribution networks.

e |argechangesin downstream loads, may result
inunder / over compensation.

Application:

e Compensation by sector is recommended for
largeingtallations
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e Wheretheload/time patternsdiffer from one part of theinstallation to another.
(C) Individual compensation:

Principle " £ &

. Capacitors are connected directly to the motor v =h

terminals. 'h " _

. Individual compensation should be considered to ; -
motorsof higher capacity N -
Advantages

. Compensation happens at the source level itself.

. Reducesthe burden of all the upstream distribution

cables

. Reducesthe size of all cablesin design stage, aswell

asthe cablelosses.

Limitation:

. Not recommended for Electronics Drives. .
. Monitoringisdifficult. Photo Courtesy: Yuhchang Electric

TAMILNADU PLANS BIG IN POWER INFRA

In a bid to encourage more households to set up solar power plants, Honorable Chief Minister Jayalalithaa on Thursday
announced an investment subsidy of Rs. 20,000 per KW. She said it was part of her government’s plan to make solar
power generation a mass movement.She also said 11 lakh new electricity connections covering houses, agriculture,
commercial and industries would be given in the current year.In the first phase, the solar energy investment subsidy
scheme would benefit 10,000 consumers, she said in a suo motu statement in the Assembly.

She said more power could be generated through solar energy and the State government had already announced generation-
based incentive along with the 30 per cent subsidy given by the Ministry of New and Renewable Energy. As per the
announcement, the government is giving Rs. 2 per unit in the first two years, Re. 1 in the next two years and 50 paise for
the two years subsequently. Now, the government has decided to give Rs 20,000 as investment subsidy.The Chief
Minister said in the past the government purchased less than 10,000 transformers every year to ensure uninterrupted
power supply to consumers and now it had been decided to by 20,000 transformers at a cost of Rs. 500 crore to
overcome the shortage.

Moreover, Rs. 850 crore would be spent on creating 15,000 km of high tension and low tension power lines.She said a
sub-station with a capacity of 400 KW would be set up to transmit the wind power generated in Coimbatore, Udumal pet
and Theni. These stationswould come up in Thappakundu in Theni district and Anakadavu and Rasipalayam in Coimbatore
district. In a bid to encourage more households to set up solar power plants, Chief Minister Jayalalithaa on Thursday
announced an investment subsidy of Rs. 20,000 per KW. She said it was part of her government’s plan to make solar
power generation a mass movement.She also said 11 lakh new electricity connections covering houses, agriculture,
commercial and industries would be given in the current year.In the first phase, the solar energy investment subsidy
scheme would benefit 10,000 consumers, she said in a suo motu statement in the Assembly. Courtesy: Hindu

GLOBAL SOLAR PV DEMAND WILL HIT 31 GIGAWATTS IN 2013

Solar photovoltaic (PV) demand will reach 31 gigawatts (GW) during 2013, according to the new NPD Solarbuzz
Marketbuzz 2013. This is an increase of two GW, up seven per cent year over year, with China, Japan, and India
accounting for 36 per cent of global demand. According to the report, starting from 2013, Chinawill become the largest
country market for PV demand. Thiswill elevate Chinato become the leading driver in the supply and demand segments
of the industry. However, a new group of emerging PV markets is poised for strong growth. This group includes Latin
America, the Caribbean, the Middle-East, Africaand all countries across the Asia Pacific region (excluding China, India,
Japan and Australia). This emerging group accounted for 2% of demand in 2012 but is set to grow rapidly with a CAGR
of 50% out to 2017. Emerging markets are projected to create over 25 GW of PV demand, more than 10% of the
cumulative total to 2017. Barker stated that 2013 would represent another transition year as the PV industry adjusts to
changes to the European markets, and the Chinese end-market compensates for the downturn in demand from Germany.
New policies across leading PV markets in the Asia-Pacific region, led by China, Japan, and Indiawill stimulate regional
growth over 50 per cent and account for more than 11GW of PV demand this year. Emerging regions such as the Middle
East, Africa, Latin America, Southeast Asia, and the Caribbean, are forecast to account for less than 8 per cent of global
demand in 2013; however thisis expected to double by 2017, driven primarily by South Africa, Saudi Arabia, Thailand,
Israel and Mexico.
Read more at: http://www.renewabl e-energy-sources.com/2013/04/15/gl obal -sol ar-pv-demand-will - hit-31-gigawatts-in-2013/
Copyright © www.renewabl e-energy-sources.com
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TECHNICAL SEMINAR ON 30.03.2013 - A BRIEF REPORT

Tamil Nadu Electrical Installation Engineers Association ‘A’ Grade organised a Technical Seminar on
Quality of Power & Importance of earthing in improving Safety in Electrical installations.

Chief Electrical Inspector to Govt. gave the inaugural Address.

In his Address - A major improvement is seen in the website regarding more user interactive & useful
informations for members for their Business improvement. He said FAQ sections shall be very helpful
to all to know about Specific Questions such as usage of seven segment DBs etc. This is not only
useful to members in Tamil Nadu but it shall be useful to all practicing Engineers across the country.

The prime objective of the Electrical Inspectorate office is enforcing rules & regulations regarding
safety. But he added,this is not only the responsibility of the Electrical Inspector office but it is also
with each & every Contractor, Consultant & Clients.

He suggested the Contractors, submitting the drawing Approvals, to plan well in advance and not to
rush in the last minute. This shall reduce the undue pressures on the existing work load faced by the
department officers.

Regarding the seminar on harmonics, he insisted it is very pertinent topic as Chennai is facing acute
harmonic issues.Areas like Gummidipoondi, Irungattukottai & OMR (Rajiv Gandhi Salai) have distinct
type of harmonics issues. This is due to different types of loads prevailing in respective areas. Furnace
Load, Welding Load & Computer Load inject harmonics to the SEB distribution system in the above
mentioned areas respectively. The issue has to be tackled by having awareness by different stakeholders
acting as a team.

He suggested, Contractor’s Association has to perform a lead role to bring the manufacturers,
Consultants, Contractors & Clients to find ways to mitigate harmonics in the equipment level itself.

Mr. U. BASKARAN, President honoured Mr. S. APPAVOO, CEIG by presenting a memento on
behalf of the Association.

JEFTECHNO SOLUTIONS PVT.LTD. Managing Director Mr. K. KANESAN gave a splendid insight
about the Earthing Systems & Myths Surrounding the Procedures.

In his speech - Of late Chemical compound earthing is becoming popular among the Clients &
Contractors.This has superseded the traditional method of earthing using Gl Pipe with Salt & Charcoal.

In the Recent Chemical earthing most of the Chemical earthing providers use Bentonite Powder.
When the normal moisture content is available the Bentonite powder retains the moisture and have
satisfactory level of conduction. In summer and in Dry conditions, Bentonite shrinks away from the
earth electrode resulting in higher resistivity. These types of earthing where bentonite powder used
for treating the soil around the electrode shall give less resistance during monsoon and wet condition
& high resistance in summer/Dry condition. Since the resistivity varies from season to season this is
highly unreliable.

For the above reason it is better to have materials like Carbon/Gel etc. instead of Bentonite.
Advantages of Carbon Compounds

¢ As per IEEE standards it gives 0.1 ohm/mtr.

% It complies with International standards.

% They don’t diffuse & leach in the ground.

< It’s truly maintenance free and does not depend on water.

As Electrical Installation Engineers we are working like doctors. We have to guide our clients for
selecting the appropriate Earthing System Selection.

When safety is a factor, call in a Contractor
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Old Conventional Earthing System may not be continued in future as new Earthing Techniques and
new materials are available for better earthing.

In normal practice we dig a 3’ x 2’ pit for conventional Earth pits. But today we can use a 100mm —
150mm dia bore which is sufficient and shall give a better result, since the natural earth is undisturbed
near the earth electrode. This improves the conductivity by 40% - 50%.

It's normal to believe going to copper electrode shall lower the resistance. But copper or steel the
difference in resistance is negligible. Copper corrodes less compared to steel. Latest techniques
uses copper bonded steel rods. Copper Bonded for 250 microns as outer layer on steel rod. This
gives sufficient resistance against Corrosion at the same time it saves precious copper.

When Plate electrode is used, it gives 36.270hm / Mtr resistivity and 17mm dia compound based
copper bonded earth electrodes gives 34.5 Ohm / Mtr resistivity in the same area. This shows just
dumping the precious metal without any useful result.

Regarding interlinking of Earth pits it’'s a normal practice that only few of the Earthing terminals are
interlinked. Other Earthing work as dedicated or stand alone systems. This should be avoided. All
earthing systems should be interlinked.When a Lightning strikes a area, for a 1% km radius ground
potential raises. If earthing systems are not interlinked, when lightning strikes potential difference
shall be different in different earth electrodes. We all know in Electrical installations the difference
in voltage between earthing systems shall cause more damage than the uniform raise.When interlinking
between all Earthing systems is done, the raise in potential shall be uniform and shall save sensitive
electronic equipments.

Many customers are particular about 1?/Electrode. Mostly this is not possible as this resistivity depends
upon the natural soil available at the site.We can improve the efficiency of the earth electrode by
improving the diameter. Medium adjacent to the electrode plays an important role regarding dissipation
of current.

As a normal practice, mostly on Customer’s preference, dedicated earth is provided. This stand
alone earthing is not interlinked with any other earthing system. This is not recommended. Instead
separate earth electrode is provided and interlinked in the ground level to the other earthing system.
This is an accepted International practice.

For Highrise buildings to comply EMI requirements every 20mts In the vertical building, all earthing
systems are interlinked in respective 20mts level.

Now our National Electric Code insists even bathroom taps (metallic parts) to be earthed to local
supplementary equipotential bonding. It is the duty of Engineer to take lot of care and procedures to
be followed.

As we are dealing with lot of sensitive electronic equipments, surge protection becomes very
important.

The main causes of surges are
1. Lightning
2. SW.ON & Sw.OFF of TNEB supply
3. Transient Voltage surges.

Most surges last only for 700 Micro sec. All our conventional system requires millisecond response
time. So this cannot give solution to surges.We need devices which respond in nano or Pico seconds.
When a Lightning strikes equipotential raises, induces capacitive coupling in cables. Induces Inductive
coupling and results in surges in system.

Type 3 surge protection is offered to provide minimum protection. This acts in general and if we
don’t have Type-2 & Type 1 surge protection downstream, when a damaging surge destroys this Type
3 surge protection, the equipments in the downstream shall be vulnerable during the next surge
strike.

Combined protections are the preferred mode of surge protection. Multielement model gives high
degree of protection. (To be continued)
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TECHNICAL SEMINAR PHOTOS - 30.03.2013

“ATreatise on Power Quality with a focus on Harmonics” book was released by Mr. S. APPAVOO, Chief Electrical
Inspector to Government and the first copy of the book received by Mr. A.K. VENKATASAMY

RICAL INSTALLATION
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Inaugural Speech by Mr, S. APPAVOO Honouring Mr. A.K. YENKATASAMY, Managing Director, Shanti
Enterprises Electricals Pvt. Ltd.,
by our Secretary Mr. K. KANNAN
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Honouring Mr. L.A. SRINIVASAN, CEIG (Retd.),
by ourVice President Mr. D. CHANDRAN

Honouring Mr. S. KULASEKARAN, CEIG (Retd.),
by our Treasurer Mr. P SUYAMBU

Honouring Mr. M. VEDACHALAM, El (Retd.),
by ourVice President Mr. G.S. VENUGOPAAL

Honouring Mr.T. CHUHARA), El (Retd.),
by ourVice President Mr. B. PAALANIKUMAR

Presenting Technical Papers by Mr. RAVINDRA NATH SETH,Vice
President, Electrotherm (India) Ltd.

Presenting Technical Papers by Mr. DHIRA] BUDHIRAJA, Business
Head, Electrotherm (India) Ltd.

> "‘\ . ! «
Honouring Mr. B. RAJA RAQ, Electrical Consultant
by our Member Mr.R. JEYAKUMAR
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EARTHING -4

ANNEX -A (Clausel) ADDITIONAL RULES FOR EARTHINGS

A-1 ADDITIONAL RULES APPLYING TO THE DIRECT EARTHING SYSTEM

Where adriven or buried electrodeis used, the earth resistance shall be aslow as possible.

NOTE — The value of earth resistance is under consideration.

A-2 ADDITIONAL RULES APPLYING TO THE MULTIPLE EARTH NEUTRAL SYSTEM

Thissystem shall be used only where the neutral and earth islow enough to preclude the possibility of adangerous
rise of potential intheneutral.

A-SADDITIONAL RULESAPPLYING TO THE EARTH LEAKAGE CIRCUIT-BREAKER SYSTEM

A-3.1lInstallation of the Earth L eakage Cir cuit-breaker System (seeFig.9)

All parts required to be earthed shall be connected to an earth electrode through the coil of an earth |eakage
circuit-breaker which controlsthe supply to all those parts of theinstallation which areto be protected; andto a
separate earth electrode.

INSULATED
E.L.C.B.\A\ % v CONDUCTCB/
L ¢ |F
EARTHING
CONDUCTORS
*\ MAY BE BARE
PLUG - SOCKET
OUT LETS A A A
%= —
— \ /V
EARTH ELECTRODES

EI:I
]\EUIPMENT

Fig.9: Connection of Earth leakage circuit breakers Simple I nstallation

A-3.2 Selective Protection

If selective operation of earth |eakage circuit-breaker isrequired, the circuit-breaker, electrodes and earthing
conductors shall beinstalledin one of thefollowing ways:

a) Arrangement Giving Complete Selectivity — All metal frames, conduits, earthing conductors, etc, which are
to be protected asaunit shall be electrically separated from all other such partsand from any other earthed metal .
Each part to be protected as a unit shall be connected to an earth el ectrode through the coil of an earth |eakage
circuit-breaker, (seeFig.10)

All the separately protected portions of the installations may be connected to one electrode to the earth |eakage
circuit-breaker.

Don’t use a metal ladder or hard hat when working near Electricity.
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Fig 10A —Complete Separ ation of the Exposed M etal of Onelnstallation from that of Other Installation
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Fig 10B — By Use of a Double-Insulated Wiring System, Where Thereareno Conduitsto be Earthed
Fig. 10: Connection of Earth leakage Circuit Breakers for Complete selectivity
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b) Arrangement Giving Partial Selectivity (complete Selectivity with respect to Faults in Apparatus, but no
Selectivity with Respect to faultsin Wiring in Conduit) (see Fig.9) - All the conduits and associated fittings shall
be bonded together and connected to an earth electrode, all shall also be connected to another earth electrode
through an earth leakage circuit-breaker which controlsall the active conductors supplying the whole or portions
of theinstallations concerned. Each part to be protected asaunit shall be connected to an earth el ectrode through
the coil of aseparate earth leakage circuit-breaker which controlsall the active conductors supplying that portion
of theinstallation only. All these portions may be connected to one electrode, but this electrode shall be separated
from the el ectrode to which the conduits are connected.

NOTES

1. A double-insulated wiring system is used, for example, tough rubber-sheathed cables. Any conduit
used does not then need to be earthed.
2. The earthing conductor isinsulated from the conduit

ANNEX B (Clause3.13.2) REPRESENTATIVE VALUES OF SOIL RESISTIVITY IN VARIOUS PARTS OF INDIA

Sl. No. Locality Type of sail Order of Remarks
Resistivity 2 m
(1) &) 3 4 ©)
Kakarapar, Distt.Surat, Gujarat Clayey black soil 6-23 Underlying bedrock-Deccan trap
Taptee Valley Alluvium 6-24 do
NarmadaValley Alluvium 4-11 Underlying bedrock-sand-stone shale and
lime-stones, Deccan trap and gneisses
PurnaValley(Deogaon) Agricultural 3-6 Underlying bedrock-Deccan trap
Dhond, Mumbai Alluvium 6-40 do
Bijapur Distt, Karnataka a) Black cotton soil 2-10 do
b) Moorm 10-50 do
7. Garimenapenta, Distt. Nellore Alluvium (highly clayey) 2 Underlying bedrock-gneisses
Andhra Pradesh
8. Kartee a) Alluvium 3-5 Underlying bedrock-sand-stone, trap
b) Alluvium 9-21 or gneisses
9. Delhi  a) Ngafgarh a. Alluvium (dry sandy soil) | 75-170 do
b. Loamy to clayey soil 38-50 do
c¢. Alluvium (sailine) 159 do
b) Chhatarpur Dry soil 36-109 Underlying bedrock-quartzites
10. Korba, M.P. a) Moist clay 2-3 Underlying bedrock-sandstone or shale
b) Alluvium sail 10-20
11. Cossipur, Kolkata Alluvium 25 (approx) —
12. Bhagalpur, Bihar a) Alluvium 9-14 Underlying bedrock-traps, sand-stone
or gneisses
13. Kerala(Trivandrum Distt) Lateriticclay 2-5 Underlying bedrock-laterite, charnockite
or granites
14. Bharatpur Sandy loam (saline) 6-14 —
15. Kalyadi, Mysore Alluvium 60-150 Underlying bedrock gneisses
16. Kolar Gold Fields Sandy surface 45-185 do
17. Wajrakarur, Andhra Pradesh Alluvium 50-150 do
18. Koyana, Satara Distt lateritic 800-1200 (dry) | Underlying bedrock-sand-laterite or trap
19. Kutch-Kandla(Amjar Area) a) Alluvium (clayey) 4-50 Underlying bedrock-sandstone, shale or tap
b) Alluvium (sandy) 60-200 do
20. Villupuram, Chennai Clayey sands 11 Underlying bedrock-granite
21. Ambagji, Banaskantha, Gujarat Alluvium 170 Underlying bedrock-granites and gneisses
22. Ramanathapuram Distt., Chennai a) Alluvium 2-5 Underlying bedrock-sandstones and gneisses
b) Lateritic soil 300 (approx) do

content.

NOTE- The soil resistivities are subject to wide seasonal variation as they depend very much on the moisture
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ANNEX C (Clause 10.1) CASCADING, DISCRIMINATION AND LIMITATION

C-I CASCADING

The utilization of the current limiting capacity of acircuit-breaker at agiven point to enableinstallation of lower-
rated circuit-breakersin branchisknown as‘ cascading’ or ‘ back-up protection’. The main (upstream) circuit-
breakers actsas abarrier against short-circuit currents and branch (downstream) circuit-breakerswith lower
breaking capacities than the prospective short-circuit (at their point of installation) operate under their normal
breaking conditions. Thelimiting circuit-breaker helpsthe circuit-breaker placed downstream by limiting high
short-circuit currents thus enabling use of downstream circuit-breaker with a breaking capacity lower than the
short-circuit current calculated at itsinstallation point thus enabling economical selection of circuit-breakers.

Cascading concerns all devicesinstalled downstream of the circuit-breaker, and can be extended to several
consecutive devices, evenif they are used in different switchboards. The upstream device must have an ultimate
breaking capacity greater than or equal to the assumed short -circuit current at theinstallation point. For downstream
circuit-breakers, the ultimate breaking capacity to be considered isthe ultimate breaking capacity enhanced by
coordination.

Theassociation of the upstream and downstream circuit-breakers allowsan increasein performance of the breakers.
Thus, the el ectromagnetic, el ectrodynamic and thermal effects of short-circuit currents are reduced. Installation of
asinglelimiting circuit-breaker alongwith lower rated circuit-breakersresultsin considerable economy and

simplification of installation work.
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Fig.11: Operation of Circuit-Breakersin Cascade.
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Fig.12: Limitation Curves for Circuit-Breakers

D, and D, arethetwo circuit-breakers (seeFig. 11). As
soon asthetwo circuit-breakerstrip (asfrom point 1)),
anarcvoltageU, ,, on separation of the contactsof D,
is added to voltage U,_, and helps, by additional
limitation, circuit-breaker D, to open.

The association D, + D, allows an increase in
performance of D, asshownin Fig. 12, which depicts,
limitation curveof D, ,enhanced limitation curveof D, by
D, I, D,enhanced by D,.

Annex A of | S/I1EC 60947-2 defines coordination under
short-circuit conditions between circuit-breaker and
another short-circuit protective device (SCPD)
associated in the same circuit and the tests to be
performed. Cascading isnormally verified by testsfor
critical points. Thetestsare performed with an upstream
circuit-breaker D, with amaximum overcurrent setting
and adownstream circuit-breaker D, with aminimum

Setting. (To be Continued)
Courtesy: National Electrical Code 2011
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ENERGY-EFFECTIVE LIGHTING SYSTEMS

1 SCOPE

Thispart of the code describesthe energy conservation measuresin any lighting installation and lighting system.
2TERMINOLOGY

Thedefinitionsgivenin Part 1 of thiscode shall apply.

3ENERGY CONSERVATION MEASURES

3.1 Theincandescent lamp (GLS) isused asamagjor light sourcein India. Theselamps have an efficacy of 10to 20
Im/W and alife of 1 000 burning hours. There are varieties of gasdischarge lampswith efficacies ranging between
50 and 200 Im/W and having alife between 5 000 and 15 000 burning hours. These gas discharge lamps are:
a) Tubular fluorescent lamps; b) Compact fluorescent lamps (CFLS); ¢) High pressure mercury vapour lamps
(HPMV); d) High pressure sodium vapour lamps (HPSV); and €) Metal halide lamps.

CFL lampsare availablein lumen packages, so that they can replace GL Slamps of equivalent lumen output. The
fluorescent lamps have been made further energy effective with the use of triband phosphorsinstead of the
conventional fluorescent powder. The luminousefficacy of thisnew family of lampsis 35 percent higher.

Thereisanother area, which can give good energy saving. Every gasdischarge lamp needs aballast. Today, most
of these ballasts are the conventional electromagnetic type. All these ballasts, when the lamp isin operation,
consume el ectric power known as ballast loss. With proper design, the ball ast oss can be substantially reduced.
Useof suchlow loss ballasts can result in alot of energy saving.

However, the best solution in thisareaisto gradually introduce el ectronic ballasts. These ballasts, not only have
very low |losses because of electronic components, but increase the luminous efficacy of fluorescent lamps because
of high frequency operation. The overall luminousefficacy of an electronic ballast and high frequency fluorescent
lamp combination is 25 percent higher than that of aconventional ballast and fluorescent lamp combination.

Even the best lamp and ballast combination may not givetheideal result if used in luminaireswhich are poorly
designed. A lot of light will bewasted in such luminaires. It isimperative today to ook into all the aspects of
application and select the most optimum solution for all lighting installations. For example, luminaireswith mirror
opticsand widespread light distributions save approximately 25 to 33 percent energy for the samelighting level in
offices. Similarly, road lighting luminaires using pot optics and tubular HPSV lamps achieve the samelighting
parameterswith 30 percent less number of polesand luminairesthan the conventionally designed luminaires. The
associated energy and material savings are enormous.
3.2 Thereare enormous saving opportunitiesin almost all the sectors of lighting if following steps are taken:

a) Incandescent lamps replaced with fluorescent lamps, retrofit compact florescent lamps and non-retrofit

compact fluorescent lamps;

b) Conventional fluorescent lampsreplaced with T5 fluorescent lamps;

c) Electronicballastsinstalled in place of electromagnetic ballasts;

d) High pressure sodium vapour lamps and ballasts used instead of high pressure mercury vapour lamps and

ballasts; and

€) Meta halidelampsusedin place of high pressure mercury vapour lamps and tungsten halogen lamps.
With proper implementation of energy-effective lighting design and good engineering practices, it ispossibleto
conserve energy.
4 METRICS
All lighting equipment requires el ectric power, measured in Watts (W). Asthelighting system operates over time,
it consumes energy, which is expressed as kilowatt hours (kwWh). One kWhis 1 000 W utilized for one hour.
Power and energy are the two major productsthat the electric utility chargesfor; thetotal electrical load of the
building in kW and the amount of energy consumed in kWh. Therefore, in any lighting upgrade the goal will beto
reduce the amount of power the lighting system requires and, when possible, the hours of operation.
4.1 Demand Charge
Thisisthe monthly cost based on the connected electrical |oad of the building. Actual demand is metered by the
utility and the chargeis based on the month’s demand peak. With thisin mind, it not only paysto reduce wattage,
but reduce consumption during the day’s peak load period, whichistypically at midday. The utility may also
impose aratchet clause based on demand, locking in the demand charge at maximum demand for the recent past.
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4.2 Energy UseCharge

4.2.11tisthemonthly charge by the kWh for electrical energy consumed by the building’selectrical systems. The
lighting energy management goal stherefore can be clearly stated as. @) Reduce wattage (power) required by the
lighting system; and b) Reduce energy (power x time) consumed by the lighting system.

4.2.2 To measure the energy performance of lighting systems, avariety of metrics can be used:

Total wattage: For al lighting equipment (does not include impact of controls);

Total energy consumed: For all lighting equipment;

Watts per square metre: Thismetric, called light power density (LPD), isdetermined by dividing total wattsby the
total areaof the spacein square metres. Lighting requirementsin the National Building Code (NBC) and Energy
Conservation Building Code (ECBC) typically set restrictionson light power density; and kWh per square metre:
Thismetric, called the energy utilizati zation index, isdetermined by dividing thetotal kWh of energy consumed by
thelighting system in a space by thetotal areaof theinterior spacein square metres. The advantage of using the
energy utilizationindex isthat it inducesthefactor of time, and encouragesthe use of lighting controlsthat reduce
the amount of timethelighting system operateswhen it isnot needed.

4.3 Relevant Formulae

Usingloca environmental dataand system performance datafrom manufacturers’ literature, we can usetheformulae
below to determinethe energy characteristics of an application:

Demand for power (kW) = System input wattage (W) + 1 000;

Energy consumption (kWh) = System input wattage (kW) x hours of operation/year;

Hours of operation/year = Operating hours/day x Operating days/week x Operating weeks/year;

Lighting system efficacy (lumens per watt or LPW) = System lumen output + Input wattage;

Light power density (W/m?) = Total system input wattage (W) + Total area (square metres);

Watts (W) = Volts (V) x Current in amperes (A) x Power factor (pf); and

Voltage (V) = Current in amperes (A) x Impedance (Ohms) [Thisiscalled Ohm’sLaw].

5UPGRADE STRATEGIES

5.1 Severa smplestrategies can be employed to adopt energy-effectivelighting in existing install ations, commonly
called an‘upgrade’ or ‘retrofit.” Regardless of strategy, however, every lighting upgrade requiresthe same thought
process, as shown below inasimplified form.

a) Determinetherequired maintained light level. Astheindustry proverb goes, “Light isfor people, not buildings.”
Thelighting system’sfirst task isto provide sufficient quantity and quality of light for occupantsto perform
relevant tasks. In existing installations, thiswill require alighting system audit;

b) Determinethequalitativelighting requirements. [dentify all quality issuessuch asglare, colour, aesthetics,
distribution and attendant factors (such as surface reflectances and ceiling heights) that must be given priority
during equipment selection and design. In existing installations, thiswill require alighting system audit;

c) Ildentify equipment optionsthat produce the desired maintained quantity and quality of light and also save
energy. Equipment optionswill include lamps, ball asts, luminaires and advanced control s (occupancy Sensors,
dimming controls, photocells, lighting management systems, etc);

d) Identify strategiesthat support thegoal of reducing energy consumption, such asplanned lighting maintenance,
repainting room surfacesto give them ahigher reflectance (if appropriate) and devel oping awritten lighting
energy policy; and

€) Choosethe best package of equipment and strategiesthat will achievethe desired lighting goaswhileddivering
desired economic performance.

5.2 Lighting Upgrade Strategies

5.2.1 Maintained Light Levels

With this strategy, the same level is maintained asin the existing system after upgradation. Thisgoal can be
accomplished by incorporating automatic controlsand more efficient lamps and ballastsinto thelighting system.
5.2.2 Optimized Light Levels

In some applications, lighting audit may reveal considerable opportunitiesto reducelighting levels. Inarenovation
or new construction situation, we can reduce light level s by focusing higher intensities closer to the task. For
example, inan open plan office, indirect lighting can be specified to providelower light levelsfor ambient illumination,
whilehigher light levelsare provided at the task by workstation task lighting.
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5.2.3 Increased Light Levels

Thisstrategy entailsincreasing light level sviastrategies such as planned lighting maintenance, higher room surface
reflectance and higher luminaire efficiency.

Other considerationsare:

a Incorporate daylighting into the lighting scheme asmuch as possible; there are many waysthat help daylight
penetration into the building and distribute thelight; glare control s should be provided and daylight harvesting
controls can be specified for significant energy savings,

b) 1nnew construction or renovation projects, theinterior designer can affect the overall efficiency of light
distribution by providing finishesthat give proper ceiling, wall and task reflectance values;

c) All lighting components must be compatibleto operate properly;

d) All applicable safety requirements and regulations should be strictly adhered to when any work isdone on an
electrical system;

€) Consder aplanned lighting maintenance programme and opening retrofit opportunitiesthat reducelight output
and energy consumption;

f) Ensurethat all retrofits are permanent and understood by the maintenance personnel in awritten and
communicated lighting policy, so that old components are not reintroduced back into thelighting system later;

g Besuretoincludeprovisionsfor legal compliancein disposing of any lighting waste; and

h) Ensure compliancewith the Energy Conservation Act and other statutory regulations.
6 EQUIPMENT SELECTION
Thelighting system operateswithin alarger system, that includesthe spaceitsdlf, with itsvariousva ues of reflectances
for room and task surfaces, and avail ability of daylighting. When planning alighting upgrade, equipment that changes
any combination of these components can be specified.
7COMPARING SYSTEMS
7.1 To comparetherelative efficiencies of lighting systems, the following may be considered:

a) Compareefficaciesfor variouslight sourcesand lighting systems:- Efficacy, expressed in lumens
(light output) per watt (electrical input), isoften used to comparetherel ative efficiencies of lampsand lighting
systems. Itisabbreviated L PW or Im/W. To determine efficacy, divide the lumen output of alamp or lighting
system by itsrated input wattage;

b) Comparepower requirements.- Determinethelight level goalsand compare various optionsthat achieve
these goal s at the lowest wattage possible. From thiswe can also compare LPD, or watts per square metre;
and

c) Compareenergy usage:- Determinethelight level goalsand compare various optionsthat achieve these
goalswith lessenergy consumption. Thisisadvantageousasit includes automatic lighting controls, which
reduce operating time, not watts. From thiswe can also comparethe energy utilization index, or KWh consumed
per square metre.

7.2 Efficacy isapopular metric used to assesstherel ative efficiencies of lighting systems. It can be used to easily
screen awide range of options, helping to narrow down choicesthat can be compared. However, efficacy alone
does not ensure that more light will be delivered to the task.

A luminaire may be optimized for onetype of lamp but may berelatively inefficient with adifferent lamp
type. Both thelight output ratio (L OR) and the coefficient of utilization (COU) of the system need to be takeninto
account.

Comparing energy usagefor various systemsthat achieve the samemaintained light level targetisuseful in
that it includes control s, which affect energy consumption over time but not system wattage. With thismetric, we
can include more specific parameters about the installation, such asitstarget light level and hours of operation.

L PD ismost useful when screening aspacefor lighting efficiency and to ensure compliance with applicable
lighting codes when conducting abuilding activity that isgoverned by these codes.

Typical efficacies of common light sourcesaregiveninFig.1.
7.3 Typical Fluorescent LuminaireUpgrades

Lighting system upgrade optionsfor fluorescent lighting systemsinclude: a) T5and T8 lamp and ballast systems;
b) Low losselectromagnetic ballasts and el ectronic ballasts (full output, dimmable, light-level switching and low
wattage); and ¢) Opticsupgrade.
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7.4 Typical Incandescent Luminaire
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7.6 Typical Control Upgrades S

Upgrades for lighting controlsinclude: Fig.1: Typical Efficacies for Common Light Sources

a) Lighting management systems;
b) Dimmablefluorescent and HID systems; ¢) Daylight dimming systemsthat measure ambient daylight and dim
light level saccordingly, producing energy savings; d) 1lluminance maintenance dimming systems; €) Electronic
timeclocks; f) Occupancy sensors; and g) Manual, step-level and panel-level dimming systems.

7.7 Typical Exit Sign Upgrades

Upgrade optionsfor exit sign fixturesinclude: a) Light emitting diodes (LEDS); b) Electroluminescent panels;
c) Light panels; d) FTL cold cathode lamps; and €) New exit signs.

8ECONOMICS

8.1 When upgrading an existing installation, a capital investment is made that produces energy savings, which
deliver apayback and return on theinvestment. There are several ways of using economicsto comparelighting
systems. The most popular for screening purposes are simple payback and return on investment.

a) First, determinetheinitial cost of the new lighting system, and then compare energy usage to the existing
system to determine energy savings. Initial Cost (Rs) = Equipment Cost + (Installation Hours x L abour
Rate); and Annual Energy Savings= (A - B) x Energy Rate charged by utility
where A =[Existing system wattage (kW) x Annual operating hours (h)]; and

B=[New system wattage (kW) x annual operating hours (h)].
b) Now determine simple payback, fiveyear cash flow and simplereturn on investment.
Simple Payback on an Investment (Years) = Initial Cost (Rs) + Annual Energy Savings (Rs);
5Year Cash Flow (Rs) =5 Years- Payback (Years) x Annual Energy Savings (Rs); and
Simple Return on Investment (%) = [Annual Energy Cost Savings (Rs) + Net Installation Cost (Rs)] x 100.

c) Another method of comparing lighting systemsisto look at the cost efficacy of the system, expressed as
rupees per lumen hour, and the total cost of ownership for the system over itslife.

Cost of Light/Lumen Hour = (Initial Cost + Total Operating Cost) (Total Lumens Delivered x Hours of Operation).
Total Operating Cost and Hours of Operation are set for any period of timethat the specifier or owner wishesto
consider.
SimpleLife Cycle Cost = Initial Cost + (Annual Operating Cost x Lifeof SysteminYears). Annual Operating Cost
isAnnual Energy Cost + Annual Maintenance Cost, with the annual maintenance cost assuming all labour costs,
replacement components, etc. Thelife of the system in years must be estimated. The owner can participatein
determining thisfigure, but otherwise one could assume 20 years.
Once simplevalues are achieved, one can determine which lighting system makes the most economic sense to
replace the existing system with. Then one can conduct afull economic analysis, including life cycle costing and
return on investment that takesinto account many economical factors such asthe future value of money.

Courtesy: National Lighting Code 2010
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ICELAND : A 100% RENEWABLES EXAMPLE IN THE

MODERN ERA

Iceland’sfamousfor its breathtaking
scenery, itsgeysers, its Blue Lagoon—
andfor sitting astridethe Mid-Atlantic
Ridge. Among energy wonks, |celand
isalsowell known for using itsabundant
renewable energy, and especially for
tapping the vol canic roots of theisland
in developing itsgeothermal resources.
Iceland today generates 100% of its
electricity with renewables. 75% of that
from large hydro, and 25% from
geothermal. Equally significant, Iceland
provides 87% of its demand for hot
water and heat with geothermal energy,
primarily through an extensive district
heating system. Altogether, hydro and
geothermal sources meet 81% of
|celand’s primary energy requirements
for electricity, heat, and transportation.
Thismust bearecordinthemodern era
Certainly Icelandic politiciansthink so,
becausethey frequently makereference
toit. Yes, Icelandisavery small country.
Despite aland area of 100,000 km2,
only 300,000 peopleinhabit theisland,
two-thirds of those in the capital
Reykjavik. Yet, Iceland showswhat can
be done when anation putsitsmind to
thetask of eliminating fossi| fuels. Until
the extensive development of theidand's
hydro and geothermal resources, the
country was dependent upon coal and
oil for providing transportation, fueling
itsfishing fleet, and heating its homes.
Thelatter isnot something to takelightly
in a nation just south of the Arctic
Circle. Iceland’s older residents can
remember atimewhen coal smoke, not
seam fromtheidand sfamed fumaroles,
shrouded the capital. Iceland isaleader
in geothermal development and exports
itstechnical expertiseworldwide. The
country, along with the Philippinesand
El Salvador, isamong countrieswiththe
highest penetration of geothermal
energy in electricity generation
worldwide. On a per capita basis,
Iceland isan order of magnitude ahead
of any other nation in installed
geothermal generating capacity.

WORLD GEOTHERMAL PENETRATION 2010
2010 % W/Captia
Capacity | Consumption
MW
1 Iceland 575 30.0% 1,806
2 Philippines 1,904 27.0% 21
3 El Salvador 204 25.0% 33
4 Costa Rica 166 14.0% 39
5 Kenya 167 11.2% 4
6 New Zealand 628 10.0% 143
7 Nicaragua 88 10.0% 15
8 Indonesia 1,197 3.7% 5
9 Mexico 958 3.0% 9
10 | Italy 843 1.6% 14

http://en.wikipedia.org/wiki/Geothermal _electricity

| celanders use geothermal energy intwo ways: for generating el ectricity,
and for heating. They generate electricity in what is, for all practical
purposes, conventional thermal power plants. Instead of burning coal in
aboiler to create steam, | celanders use steam directly from the earth.
Iceland also heats most of its domestic water, swimming pools, and
buildingswith geothermdl fluids. In older systems, they usethe geothermal
fluidsdirectly. In more modern applications, they use heat exchangers
that transfer the heat of geothermal fluidsto fresh water.

Courtesy : http://reneweconomy.com.au

Stay healthy, use electrical extension cords wisely
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TANGEDCO CHOOSES 29 FIRMS TO SET UP SOLAR PLANTS

Going by the schedule, the plants should bein place by January 2014. As
many as 29 firms have been chosen by the Tamil Nadu Generation and
Distribution Corporation (TANGEDCO) for setting up solar power plants
of an aggregate capacity of 226 megawatt (MW). The price at which the
Corporation will buy solar power from the proposed plantswill, in the
beginning, be Rs. 6.48 per unit. The plants will come up in
Ramanathapuram, Sivaganga, Tuticorin, Virudhunagar, Karur, Vel lore,
Tiruvannamalai and Kancheepuram districts. In Andhra Pradesh too, a
similar price has been arrived at, saysan official. [ The AndhraPradesh
government came out with apolicy document in September last]. A few
daysago, the Corporation, at its meeting of Board of Directors, approved
the selection.

Oncethe TANGEDCO issues L etters of Intent, the devel operswill have, effectively, nine monthsto commission
their plants. Going by this schedul e, the plants should bein place by January 2014. The Corporation hastaken up
load flow studies for the devel opers, who are required to tie up on their own for getting land. They are also
expected to achievefinancial closurewith financial ingtitutions. The establishment of the plantswill come under the
broad ambit of the Solar Energy Policy of the State government which was unveiled in October last. On
December 5, the TANGEDCO issued anotice, inviting bids. It had expected proposalsfor 1,000 MW. In January,
the technical bidswere opened and 90 bids had been received for 500 MW. Subsequently, price bidsweretaken
up for scrutiny. The sources say theinitial price of Rs. 6.48/unit will beinforcetill March 31, 2014.

From thefinancial year of 2014-2015, therewill befive per cent increasein the pricefor 10 years, after which
therewill be no risefor another 10 years, the official adds. As per the policy, high tension consumersincluding
information technology parks and special economic zones and low-tension commercial consumers have to meet
three per cent of their energy requirementsthrough solar energy by the end of thisyear and six per cent from
January 2014. Asthe TANGEDCO isthe agency to administer solar power obligations, it has decided to facilitate
prospective investors by procuring energy generated from their plants through the long-term power purchase
agreements. Besides, theHT and LT commercial establishments can fulfill their obligations by purchasing power
from the Corporation at tariff applicableto solar power. Courtesy: The Hindu, dt: 09.03.2013

CORPORATION ZONAL OFFICES LOOK TO THE SUN FOR POWER

Four out of Chennai Corporation’s15 zonal offices have recently begunto
tap solar energy. The civic body recently commissioned six solar power
plants, at acost of Rs. 16 lakh, to light up portions of select zonal officesin
\ thecity. Whilethefacility at Basin Bridge zonal office hasthe capacity to
h“ generate 5 kilowatts of power, the zonal offices at Kodambakkam,
\ N S Nungambakkam and Adyar; street light office at Shenoy Nagar and the
corporation’selectrical lab and storesin Chintadripet each have onekil owatt
capacity plants.
According to sourcesin the Chennai Corporation, these solar power plants have been installed on apilot basis.
“We have sought guidance rel ating to specifications and normsfrom the Tamil Nadu Energy Devel opment Agency
so that we can expand to more buildings. Oncethey let usknow, wewill begin covering buildingsincluding schools
and hospitals,” the source said. Recently, initsbudget, the civic body had announced that in threeyears’ time, all
its 600-odd buildingswould also produce solar power. Presently, a portion of these buildings draw their power
from the solar panelsatop their roof. “ For instance 20 tubelights and 4 ceilings fans have been connected to aone
kilowatt plant that will generate 5 units. We have both connections— the grid and solar plant — and switch over
when necessary. |n about three years the power from the plantswould be free,” said asource.

However, the Corporation has not opted for hybrid plantsthat al so have wind turbines. “Wevisited afew companies
and saw working models. But, we were not satisfied and the compani es themsel ves said such turbines could be
installed only in coastal areasin south Tamil Nadu,” asource explained. The solar power plantsare aso part of the
civic body’seffortsto become more environment-friendly. Courtesy: The Hindu, dt: 24.3.2013

A bad wire can cause afire
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};; TAMILNADU ELECTRICAL INSTALLATION
g ENGINEERS ASSOCIATION ‘A’ GRADE

Our PuBLICATIONS

Sl.No. Title-Description of the Books Cost (Rs)
1 Electrical Design of Medium Voltage Bus Bars/ Connections/ Duct. 300
2 GuidelinesOn Electrical InstallationsFor Practicing Contractors 200
3 CEIG - ExtraHigh-High VoltageElectrical I nstallations-I ndian Electricity

Rules Pre-commissioning Texts of Electrical ApparatusAnd Equipments 180
4 (2) Installation of Captive generator (2) Electricity H.V. & M.V. Installation Proposals

(3) Precautionary Measuresto betaken in Design & Installation of building services

including Electrical Services(4) Thelndian Sandard Specification 90
5 Self Certification Procedure 60
6 1. Allowable Current Density in Bus Bar Installations

2. Electricity-Details on Implementation of renewable Ener gy Devices

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

4. Electricity-Captive Power Plant of Industriesand other consent 50
7 1. Electricity Guidance Notesfor New, Extension to Existing or

M odification of Electrical Work

2. Indian Electricity Act 1910 & Rules1956 Satutory Appeal 90
8 Abstract - | Electricity-Policy on Captive Power Gener ation Plant 40
9 Abstract-I1 Electricity-Electrical Inspectorate Servicesrendered by

I nspectors-Scale of fees- Revised-Orders-Issued. Energy (B1) Dept. 60
10 Electricity - Code of Practice of Earthing (1 S-3043-1987) 60
11 T.N. Tax on Consumption or sale of Electricity Act 2003 and Rules made there under. 90
12 Guidelinesfor Installation of Transformer sub-station oil filled equipment etc.

in the Buildings 75
13 Technical Hand Book on Electrical I nfor mation 30
14 Indian Electricity Act 2003, Indian Electricity Rules 1956 75
15 Over Voltage Phenomena in a Power Network —an Overview 100
16 A Treatise on Power Quality with a Focuson Harmonics 300

OTHER PUBLICATIONS

1 National Electric Code 2011 (NEC 2011) 4,070
2 National Lighting Code 2010 (NL C 2010) 3,370

Saving of Electricity by System M anagement 450

N.B. Packing & Forwarding charges Extra

PLEASE NOTE: Outstation membersare requested to send the payment by D.D. only in
favour of “TAMILNADU ELECTRICAL INSTALLATION ENGINEERS ASSOCIATION
‘A" GRADE”

Electrical I nstallation Engineer - Newsletter - May 2013 45




DIESEL ON DEMAND — E.COLI BACTERIA
ENGINEERED TO PRODUCE PURE DIESEL FUEL

Diesel on demand — researchers at the University of Exeter have developed a method of producing pure diesel with E.coli
bacteria. The new diesel isnearly identical to the conventional form, and apparently does not need to be blended with petroleum
products as other biodieselstypically do. The multinational oil and gas company Royal Dutch Shell, commonly known as Shell,
contributed to the research.

There are significant commercialization challenges that face the new technology, but it’s still an interesting development. The
new diesel is created through the use of specialized E. coli bacteria, which turn the sugars supplied to them into fatsto build their
cell membranes (as all E.coli do). But with carefully chosen changes to the bacteria, it becomes possible to create the synthetic
fuel. E.coli isalready widely used in the pharmaceutical industry in asimilar capacity. One of the significant advantages of this
new diesel, and why oil companiesare so interested init, isthat it iscompletely compatible with current infrastructure. All of the
engines, pipelines, and tankers that are currently in use can simply continue being used. No changes necessary. Professor John
Love from Biosciences at the Univer sity of Exeter said: “Producing acommercial biofuel that can be used without needing to
modify vehicles has been the goal of this project from the outset. Replacing conventional diesel with a carbon neutral biofuel in
commercial volumes would be atremendous step towards meeting our target of an 80% reduction in greenhouse gas emissions
by 2050. Global demand for energy is rising and a fuel that is independent of both global oil price fluctuations and political
instability is an increasingly attractive prospect.”

Rob Leefrom Shell Projects & Technology said: “We are proud of the work being done by Exeter in using advanced biotechnol ogies
to create the specific hydrocarbon moleculesthat we know will continue to be in high demand in the future. While the technology
still faces several hurdles to commercialisation, by exploring this new method of creating biofuel, along with other intelligent
technologies, we hope they could hel p usto meet the challenges of limiting the risein carbon dioxide emissionswhile responding
to the growing global requirement for transport fuel.” While it's easy to see why the technology is appealing to those in the
industry, it remains a very open question whether it will ever be widely used. Or whether it even should be. Whether “carbon
neutral” or not, there are significant downsidesto any form of diesel, that simply aren’t there with renewable ener gy and electric
vehicles. Among the most significant and obvious downsidesis air pollution — why use biodiesel when it’s possible to switch
over to forms of transportation that release no air pollution at all?

RAJ BHAVAN PLUGS INTO THE SUN IN ANDHRA PRADESH

Raj Bhavan, the official residence of the Governor, has become arole model by switching over to non-conventional energy to
meet most of its energy requirements. Thanksto the proactiverole played by Governor E.S.L. Narasimhan, the sprawling 21-acre
premisesis now harnessing solar energy to meet over 70 per cent of its requirements. The regular lights, televisions and other
electronic gadgets run on solar power, while heavy |oad-drawing appliances like air-conditioners are dependent on conventional
energy. The main house, administrative block (Sudharma), security block and other buildings, barring heritage structures like
Durbar Hall, are powered by solar energy. The Raj Bhavan hereisthe third in the country after Jammu & Kashmir and Gujarat to
switch over to alternative mode of power supply. According to Governor’s principal secretary N. Ramesh Kumar, the daily energy
consumption of the premisesisaround 250 units of which solar power contributes over 150 units, depending on the availability
of thelight. Thetotal installed generation capacity, including inverter, batteries and other paraphernalia, is 200 units (41.05 KWp)
and thisinvolved an investment of Rs. 96 |akh.

Efforts are under way to replace streetlights on the Ragj Bhavan premises with induction lights and solar lights, the officials said.
The solar lighting programme was sanctioned under the Special Area Demonstration Project of the Union New and Renewable
Energy Ministry in 2011 with NREDCAP (Non-conventional Energy Development Corporation of Andhra Pradesh Limited)
designated the nodal agency for the project. Courtesy: The Hindu, dt: 19/4/2013

FUTURE BUILDINGS TO WEAR SOLAR GLASSES!!

Turning regular glassinto an el ectricity-generating medium israther simple. The company simply adds alayer of clear, solid-state
solar cells no thicker than three microns. Thisresultsin glassthat turns about 12% of the solar ener gy that hitsit into electricity.
Oxford researchers have devel oped a photovoltaic (PV) technology that hasthe potential to deliver low cost, efficient solar cells
that can be readily incorporated into glass building facades. Results just released in the journal Science promise to provide the
lowest cost-performance photovoltaic solution on the market. The technology makes use of a simple manufacturing process with
inexpensive and abundant raw materials. Prototypes of these new Meso-Superstructured Solar Cells (MSSC) demonstrated in
the journal have already achieved an impressive 10.9% efficiency. Oxford researchers have developed a photovoltaic (PV)
technology that has the potential to deliver low cost, efficient solar cells that can be readily incorporated into glass building
facades.

The technology has been exclusively licensed by Isis Innovation Ltd., the Technology Transfer company of the University of
Oxford, to Oxford Photovoltaics Ltd (Oxford PV) who were spun out by Isisin December 2010. Oxford PV has since gained
experience in developing solid state dye sensitized solar cells for the Building Integrated PVs (BIPV) industry. According to a
2010 Nanomarkets L C report, revenues for BIPVs are estimated to rise to US$6.4 billion by 2016. CEO Kevin Arthur said: “Our
experience with this hybrid technology gives us the perfect vantage point to quickly develop our exciting new MSSCs into
commercial products. This new class of solar cells will deliver a massively scaleable product firstly for BIPV market and, as
energy conversion performance improves further, for other high volume PV applications. Ultimately we envisage this technol ogy
competing directly with grid delivered electricity. Courtesy : Oxford PV News
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CHIEF MINISTER ANNOUNCES INVESTMENT SUBSIDY FOR
SOLAR POWER PLANTS

In abid to encourage more households to set up solar power plants, Chief Minister Jayalalithaa on Thursday announced
an investment subsidy of Rs.20,000 per KW. She said it was part of her government’s plan to make solar power
generation a mass movement.

She also said 11 lakh new electricity connections covering houses, agriculture, commercial and industries would be
given in the current year. In the first phase, the solar energy investment subsidy scheme would benefit 10,000
consumers, she said in a suo motu statement in the Assembly.

She said more power could be generated through solar energy and the State government had already announced
generation-based incentive along with the 30 per cent subsidy given by the Ministry of New and Renewable Energy.
As per the announcement, the government is giving Rs.2 per unit in the first two years, Re.1 in the next two years
and 50 paise for the two years subsequently. Now, the government has decided to give Rs 20,000 as investment
subsidy.

The Chief Minister said in the past the government purchased less than 10,000 transformers every year to ensure
uninterrupted power supply to consumers and now it had been decided to by 20,000 transformers at a cost of Rs.500
crore to overcome the shortage.

Moreover, Rs.850 crore would be spent on creating 15,000 km of high tension and low tension power lines.

She said a sub-station with a capacity of 400 KW would be set up to transmit the wind power generated in Coimbatore,
Udamal pet and Theni. These stationswould come up in Thappakundu in Theni district and Anakadavu and Rasi palayam
in Coimbatoredistrict. Courtesy: TheHindu, dt: 26/04/2013

CENTRE FOR INCENTIVISING USE OF CLEAN ENERGY,
SAYS MONTEK

The government was all for creating a viable and competitive domestic production base and incentivise use of clean
energy in the country, Deputy Chairman of the Planning Commission Montek Singh Ahluwalia said at the fourth
Clean Energy Ministerial here on Wednesday.
Efforts were on to encourage domestic production and usage. “We are interested in incentivising the use of clean
energy. We are also interested in creating a viable and competitive domestic production base,” he said.
The big push for use of clean energy would come from wind, solar and biomass and the Union government would
have to take the difficult decision by incorporating them into the integrated energy policy. “China has invested 10
times more than us in clean energy. We have to increase the percentage of clean energy and need to integrate all
forms of clean energy.”
For a better world
The focus on a clean energy policy should not be on resolving issues on a short-term basis but to make the globe a
better placeto live say from 20 yearsfrom now. “Many countries were putting forward their experiences and
we are studying them and after that we will put forward our experience also.”
Onthe shale gas policy, he said its potential and implications were needed to be examined. “We don’t have aplan for
that as yet, but that would not stop us from putting in place regulatory framework for shale gas.”
Referring to price pooling for coal, he said the government and power producers did not have much of a choice as
various sectors faced coal shortage. “You can either pool prices or allocate [domestic fuel] in certain quantities and
then import coal at a higher price and then pass on the additional cost in the tariff.”

Courtesy: The Hindu, dt: 18/4/2013

POWER YOUR MIND - WHO IS GREAT?

He is not great
Who is proud of his strength
But he is great
Who protects weak, innocent.

He is not great
Who is proud of his wealth
But he is great
Who says it is God’s wealth.

God is the doer
And you are His instrument
Know this truth

And discard false sentiment.

He is not great
Who says ‘I am the owner’
But he is great
Who says, ‘I am a trustee.’

He is not great
Who is proud of his knowledge
But he is great

Who feels that he is ignorant. Courtesy: Swami Srikantananda
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Rs.20,000-cr. POWER PROJECTS
UNVEILED

Chief Minister Jayalalithaa on Thursday unveiled a slew of power
and infrastructure projects, including a Rs.7,000-crore underground
power station with acapacity of 2,000 MW at Sillahallain the Nilgiris
district.

Making a suo motu statement in the Assembly, she said objective of
unveiling these projects, totally worth around Rs.20,000 crore, was
to restore TamilNadu to its position as a power-surplus State.

Ms. Jayalalithaa said the Sillahalla project would be implemented in
two phases and it would take eight to ten years for completion.

Sillahallais atributary of the river Kundah, and in the first phase a
dam with a height of 98 metres and a capacity of 2.25 thousand
million cubic feet of water will be constructed. Then it will belinked
with Avalanche-Emerald reservoirs through a 2,750-metre tunnel.

In the second phase, apower station will be set up, taking advantage
of the 1,500-metre height difference between the proposed Sillhalla
plant and the Pillur dam.

The Chief Minister said that after generating electricity, the water
would reach Pillur dam through atailrace tunnel.

An approach tunnel would be created for the water to reach the
underground power station.

Stressing the need for creating infrastructure to distribute the power
generated through new projects, Ms. Jayalalithaa said a plan had
been conceived at a cost of Rs.5,000 crore. The Japan Bank for
International Cooperation would release aloan amount of Rs.3,572
crore and the project would help in streamlining the power distribution
in Chennai.

Besides, five new sub-stations with a capacity of 400 KW, corridors
would be set up with financial assistance of Rs. 2,750 crore from the
Japan Bank for International Cooperation. The sub-stations would
come up in Guindy, Koratur, Manali and Ottiyambakkam in Chennai
and Karamadai in Coimbatore.

Similarly, 14 sub-stations with a capacity of 230 KW would be set up
in Alandur, the third main road in Ambattur, Chennai Central, Raja
Annamalaipuram and TNEB headquarters in Chennai and Tirupur
and Karuvalur in Tirupur district, Kinnimangalam in Madurai,
Kumbakonam in Thanjavur, Poyyur in Ariyalur, Purisai in
Tiruvannamalai, Chavvashpuram in Virudhunagar, Shenbagaputhur
in Erode and Kancheepuram.

The total cost for creating these sub-stations is Rs.822 crore.

Ms.Jayalalithaa said the Power Grid Corporation of Indiawas setting
up asub-station with a capacity of 765 KW in Thiruvalamin Vellore
for the purpose transmission of power among Southern States.
Tamilnadu will set up a 400 KW sub-station at a cost of Rs.1000
crore to get more electricity from other States.

She said this year alone 10 sub-stations with a capacity of 400 KW,
16 sub-stations with a capacity of 230 KW, 19 sub-stations with a
capacity of 110 KW and 11 sub-stations with a capacity 33 KW
would be set up.

To overcome the power crisis, the government has decided to procure
power through case-1 bidding. In thefirst phase, 1000 MW electricity
will be procured since October for 15 years.

Courtesy: The Hindu, dt: 26/04/2013

INTERNATIONAL ENERGY
STORAGE ALLIANCE
LAUNCHED

International storagealliancewill spearhead the
development of new technologies. The
International PV Equipment Association
(IPVEA) and solar research group EuPD have
jointly formed anew industry body to represent
the emerging solar storage sector. The
International Battery and Energy Storage
Alliance (IBESA) isaimed at bringing together
companies from the fields of solar energy,
energy storage and smart grid technology to
cooperate on the development of new
renewable energy storage systems. Markus
Hoehner, chief executive of EUPD, said: “A
strong, industry-widealiance of global players
likethe IBESA iscrucial in order to unify the
fragmented el ectrical energy storage and smart
grid markets, aswell asto prepare and position
them sustainably for the future.” Bryan Ekus,
managing director of IPVEA, added: “Our goal
isto promote photovoltaics and the el ectrical
energy storage market and providerea benefits
for our member companies.” The development
of cost-effective storage technologiesis seen
asvital for the ongoing roll-out of renewable
energy, particularly solar. Recent assessments
put the market for solar storage at US$19
billion, as other countriesfollow the lead being
shown by Germany in adopting storage
technologies. Germany has already formed a
national energy storage trade body and from
next month will be offering asubsidy for PV
storage systems. Courtesy: www.pv-tech.org

SOLAR POWER
PROJECT AT DEOGARH

Deogarh (Jharkhand), April 30 (ANI):
President Pranab Mukherjeeinaugurated al4
megawaitt solar power project and laid
foundation stones for the Pilgrim Queue
Complex and Deoghar- Basukinath 44 kilo
metre solar street light project at Deoghar in
Jharkhand on Tuesday.Speaking on the
occasion, Mukherjee said he is hopeful of
these initiatives contributing to the overall
growth of Deoghar and helpingin setting high
standardsfor pilgrimage management.Heal so
commended the government authoritiesand
local MPsfor having taken theinitiativeto
establish the high technology solar lighting
project. (ANI)

Electrical Installation Engineer - Newdetter - May 2013 48




ENERGY STORY

ENERGY EFFICIENCY — THE FIFTH FUEL - PART 2

Before presenting the detail s of Energy Efficiency improvements, technologies and potentialsin various Energy
usage areas such as Electricity, Machines, Fuel and Thermal areas etc, we take pleasure presenting bel ow extracts
from arecent article on the subject dealing with the dimensions of M easurements, Communication and Controls.
How energy efficiency isevolving into “intelligent efficiency”

Thelast two major economic revolutionswere caused by the convergence of two factors: communications and
energy. In the 1800s, the convergence of printing technology and steam power created the first form of mass
communications— bringing with it sweeping changesin literacy and education. In the 1900s, the convergence of
radio and television with el ectricity and the oil-powered combustion engine created the modern consumer-based
society we know today.

We are now on the verge of athird revolution, argues one economist. Thisonewill be abetted by the convergence
of theinternet and distributed energy, creating new waysto do business, communicate, and build wealth. Thisis
called a* new economic paradigm for the 21st century.” Thisnew paradigm isalready reshaping the way wethink
about energy efficiency.

All around us, embedded in every commercial building, manufacturing facility and corporate campus, isavast,
untapped energy resource: efficiency. In the past, that resource was hidden, ignored or misunderstood by the
companiessitting on the potential, and recognized only by asmall group of energy professionals.

But with dramatic advancesin web-based monitoring, real-time dataanalytics and utilities using peak pricing, that
hidden resourceis now becoming something tangible—an asset that compani es can measure, manage, procure and
sell. Thisisn't the stale, conservation-based energy efficiency we often think about.

“Inthe past, energy efficiency was seen asadiscreteimprovement in devices,” saysan economist who specializes
in energy efficiency. “But information technology istaking it to the next level, wherewe are thinking dynamically,
holistically, and system-wide.”

Thisemerging approach to energy efficiency isinformation-driven. Itisgranular. And it isempowering consumers
and businessesto turn energy from acost into an asset. We call this new paradigm “intelligent efficiency.”

That term, which was originally used for an Energy-Efficient Economy in a2012 report, accurately conveysthe
information technol ogy shift underway intheefficiency sector.

ThelT revolution hasaready dramatically improved the quality of information that isavailable about how products
aredelivered and consumed. Companies can granularly track their shipping fleets asthey move acrossthe country;
runners can use sensors and web-based programs to monitor every step and heartbeat throughout their training;
and online servicesallow travelersto track the price of airfareinreal time.

Remarkably, these web-based information management toolsare only now coming to the built environmentinabig
way. But with integration increasing and new tools evolving, they are starting to change the game for energy
efficiency.

Although adoption has been slow compared to other sectors, many of these same technol ogies and applications
aredriving informational awareness about energy inthe built environment. Cheaper sensorsare enabling granular
monitoring of every piece of equipment inafacility; web-based monitoring platformsare making energy consumption
engaging and actionable; and anal ytic capabilities are allowing companiesto find and predict hidden trends amidst
thereamsof datain their facilitiesand in the energy markets.

Thisintelligenceisturning energy efficiency from astatic, reactive processinto adynamic, proactive strategy.

Interview of morethan 30 analystsand companiesin the building controls, equipment, energy management, software
and utility sectorsabout the state of the efficiency market showed that every person we spoketo pointed to this
emerging intelligence asone of the most important drivers of energy efficiency.

“We are hitting an inflection point,” said one of the experts. “ Theinterchange of information iscreating anew
paradigm for the energy efficiency market.”

The conversations with awide range of energy efficiency professionals, helped to identify the five key ways,
intelligent efficiency isshaping the market in the commercial and industrial (C&I) sector:

» Thedecreased cost of real-time monitoring and verificationisimproving project performance, helping build
trust among customers and creating new opportunitiesfor projects;

Electrical Safety is NO ACCIDENT
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Virtual energy assessmentsare bringing more building datato the market, leveraging new |ead opportunities
for energy serviceprofessionals,

Web-based energy monitoring toolsarelinking the energy efficiency and energy management markets, making
efficiency afar more dynamic offering;

Big dataanalyticsare creating new waysto find trendsamidst the“ noise” of information, allowing companies
to be predictive and proactivein efficiency;

Open accessto information is strengthening the rel ationship between utilities and their customers, helping
improve choices about efficiency and setting the foundation for the smart grid.

vV V V V¥V

INCREASED
ACCESS TO DATA

DEEPER IMPROVED
SAVINGS | , MONITORING

ENHANCED DATA BETTER PERFORMANCE
ANALYTICS VERIFICATION

Fig.1: How intelligent Efficiency Creates Value for Customers

Atitscore, energy efficiency isstill about the nuts and bolts of changing equipment and improving the physical
components of afacility. Information is not apanaceaand is not asubstitute for the physical integration of new
systems. But itisbecoming the glue binding the holistic, system-wide approach that isstarting to definetheintelligent
efficiency business.

“Itisrapidly becoming much cheaper to measure efficiency and analyzethat dataal ongside lots of other information
S0 companies can actually take action,” says an expert. “ Theseinformation technologies are transforming the
efficiency business. They areincredibly powerful.”

Driven by the convergence of instantaneous communication and distributed energy resources, theworld isentering
new phase of economic growth. Theevolution of intelligent efficiency parallelsthat larger shift that isnow underway.
" (To be continued)

S. Mahadevan, B.E., F.I.E., M.B.A., Consultant, Energy and Energy Efficiency, Mobile: 98401 55209

Prepare and prevent, dont’'t repair and repent.
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THIRU. V. KALYANASUNDARAM

Thiruvar ur Viruttachala K alyanasundar am(1883—-September 17, 1953),
better known by hisTamil initials Thiru Vi Ka (*Mr. V.K.”), wasa Tamil
scholar, essayist and activist. Heisesteemed for the strong humanism of his
essays, theanalytical depth of hiscommentarieson classical Tamil literature
and philosophy, and the clear, fluid style of hisprose. Hisworks, along with
thoseof V. O. Chidambaram Pillai, Maraimaai Adigal, and ArumugaNavalar
are considered to have defined the style of modern Tamil prose.

History of Thiru.V .Ka

ThiruVi. Kawasborninthevillageof Thullamin Chengalpet district, near
Chennai inthesouthern Indian stateof Tamil Naduin 26.8.1883inaMuddiar
community. He attended the Wesley College High School, and also studied
Tamil under Maraimalai Adigal against N. Kathiravel Pillai of Jaffna. He
£ T worked briefly asateacher, and in 1917 became an editorial assistant on

Y Desabaktan, anationalist Tamil daily. Thiru Vi. Ka. was soon involved in
various aspects of the independence movement. During this period, he
became astrong campaigner for worker rights. In 1918, he became active
in thetrade union movement as an associate of BPWadia, and organised the
first trade unionsin the south of India.

ContributiontoLiterature

In 1920, Thiru. Vi. Ka. started anew Tamil weekly magazine, titled Navasakthi. Navasakthi would bethevehicle
for histhoughtsfor much of therest of hislife. Thiru Vi. Ka. sought to make his magazine abeacon to the Tamil
people. Hiswritingsreflected hispolitical and philosophica views. He published one of thefirst Tamil interpretations
of thethought of Mahatma Gandhi, whichisstill regarded asanimportant milestone in Gandhian studies. Hewrote
anumber of workson thereligious and spiritual thought of Ramalinga Swamigal, an influential Tamil Saivite
philosopher-saint of the 19th century. He wrote commentaries on anumber of works of classical Tamil literature,
which appeared as serialsin Navasakthi.

Over the course of hiswriting career, Thiru Vi. Ka. published over fifty books. Theseinclude Manitha Vazhkkaiyum
Gandhiyadigalum, a study of the implications of Gandhi’s thought for human conduct. His Pennin perumai

allatu valkait tunai nalamwas one of the most read books of that period. Also very influential, albeit at amore
critical level, ishisstudy of the concept of Beauty in Hinduism, published as Murugan alladhu azaku (L ord
Murugan or Beauty). Hiswritingsreflect theinternationalism characteristic of Indian intellectual s of that period, a
strong pridein Indian and Tamil culture, coupled with astrong belief inthe unity and universal kinship of al human
thought. In hiswritings, Thiru Vi. Ka. developed aprose style which built on the inner rhythms of the Tamil

language and produced arhythmic, flowing text. Thefield of Tamil prose wasstill relatively new, and the style he
developed was extremely influential. Hisworks aretoday seen ashaving given anew energy to the Tamil language
and regarded as part of the foundations on which the modern Tamil prose style has been built.

Politics

Throughthisperiod, Thiru Vi. Ka. continued to remain activein politicsand the Indian
independence struggle. He was considered to be one of thethree pillars of the Indian
National Congressin Tamil Nadu, even becoming the President of the Tamil Nadu
Congress Committee in 1926. He spent much time touring Tamil Nadu, making
speeches on the need for independence. He remained active well into hissixties, and
did not retirefrom politicsuntil Indian independencein 1947.

Death
Thiru Vi. Ka. died on September 19, 1953 at the age of 71.
Samp

On October 21, 2005, the Indian government commemorated hislifeby releasing a
stamp in hishonor.
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Wear the Right Protective Equipment for the Job.
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SECRETS OF FOOD COMBINING

The observance of rules of food combining is neither
faddish nor eccentric. It isasimple, scientifically-based
system of selecting foods, from among different types,
which are compatible. This facilitates easy and efficient
digestion and ensures after-meal comfort. Digestion is
not merely chemical or physical process, but also a
physiological one. When food entersthe body, it undergoes
several changes before it is broken down into its
constituent parts and assimilated. But no food can be
assimilated by the system and used by various organs
unlessit hasfirst been digested and then absorbed in the
digestive system known as alimentary canal, while the
residue, unfit for absorption iseliminated from the system.

The chemical part of digestion isaccomplished by a series
of juicesand their enzymes. Thejuices alternate between
alkalies and acids, and their character is determined by
the requirement of the enzymes they contain. These
enzymes remain active in suitable media of well defined
acid-alkaline ranges and are destroyed in unsuitable media.

For instance, the salivary amylase (ptyalin) or starch-
splitting enzyme of the mouthisactive only inan alkaline
media and is destroyed by a mild acid. The gastric
enzyme, pepsin, which initiates protein digestion, isactive
only in the acid medium and is destroyed by alkalies.

A noteworthy feature of the digestive secretions is that
the body suits its fluid and enzymes to the character of
the food eaten. There are, however, severe limitationsin
this process. It ispossibleto suit the juicesto aparticular
food, however, complex it may be, but not to avariety of
foodstaken together. It isthe combining of many varieties
and incompatible foods at a meal that causes 90 per cent
of digestive disorders.

There is a marked tendency to gastro-intestinal
fermentation with certain combinations of foods. There
is no fermentation and digestion will be much more
satisfactory when the foods comprising ameal are of the
same type. This generally means eating similar foods at
one time in order to accomplish the most complete
digestion.

The most important rule for combining foodsisto avoid
mixing protein and carbohydrate concentrated foods.
Although every food contains some protein, those regarded
as protein concentrated foods demand the longest digestive
time. They are held in the stomach for some hours until
the gastric juices has performed its task. This may vary
from two-and-a-half to six hours, depending upon the
complexity of the proteinin the food. If aprotein food is
mixed with starch-concentrated or sugar-concentrated
foods, it will usually result in fermentation. Thismay lead
to indigestion and gas in the stomach.

Animal-food proteins, such as meats, fish and cheese,
require very high concentration of hydrochloric acid. Their
gastric digestion will be greatly inhibited by carbohydrate
fermentation in the stomach. Thiswill produce more gas

and increased discomfort. Eating meat, potatoes, bread
and sweets should, therefore, be especially avoided.

Protein foods are best digested when eaten with fresh
vegetable salad. Primary protein foods such as nuts, seeds
and soyabeans also combine very well with acid fruits
like oranges, pineapples, grapefruit and lemons, and fairly
well with sub-acid fruits, like grapes, pears, apples, berries,
apricots and peaches. These vegetables and fruits are
rich natural sources of vitamin C which aids protein
digestion.

The second important rule for food combining isto avoid
mixing proteins and fats at the same meal. Fat in foods
inhibits the secretion of gastric juice through the small
wall. Thus when fat-concentrated foods are taken with
protein foods, gastric catabolism will decrease by the
degree of liquid concentration in the stomach. Fat will
remain undigested in the stomach until gastric juices
complete their work on the complex protein molecule.

Although all primary protein foods contain high
concentration of fat, such lipidswill be held in suspension,
awaiting catabolism in the intestine, without impeding
gastric action. Free fats like oil, butter, and milk tend to
coat the gastric mucoa, thereby inhibiting its effort to
secrete gastric juice. Fat surrounding fried foods is also
regarded as free fat and it interferes with gastric
catabolism.

Another important rule for food combining is to avoid
mixing carbohydrates and acid fruits in the same meal.
The starch-splitting enzyme ptyalin in the salivaplays an
important role as the food is chewed. It converts the
complex starch molecules into simpler sugars. Ptyalin
requires aneutral or slightly alkaline medium for proper
functioning and thisisthe normal condition of the saliva
in the mouth. However, when acid foods are taken, the
action of ptyalin is halted. It is, therefore, necessary to
avoid acid fruits in the same meal as sweet fruits or
starches. Thustomatoes should not be eaten with starches
especially potatoes or bread.

Refined sugar products are al so acidic, both in the mouth
and in the bloodstream. The acidifying of the saliva by
sucrose is one of the main causes of tooth decay. It can
also cause severe damage to the digestion.

Food combining is designed to facilitate easier digestion.
The chart in Table I, represents diagramatically food
combining rules in an easy-to-follow method.
Accompanying this chart are the lists of food in their
correct classification.

In anutshell, starches, fats, green vegetables and sugars
may be eaten together as they require either an alkaline
or neutral medium for their digestion. Similarly, proteins,
green vegetables and acid fruits may be eaten together
as they require an acid or neutral medium for their

Loose Wires Cause Fires
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digestion. But starches and proteins, fats and proteins and
starches and acid fruits should not be eaten together as a
general rule, if the best results are required from the
ingestion of the food eaten. This in brief is the whole
basis for successful food combination.

An important point to remember about meals is that the
smaller the number of courses they consist of, the better
it will be. They should approximate to a one-course meal
asmuch as possible. Simple mealsin every way are more
conducive to health, than more elaborate ones, no matter

A meal consisting of proteins, carbohydrates and fats may
remain in the stomach for six to seven hours before the
stomach is emptied. If carbohydrates are eaten without
proteins, they remain in the stomach for arelatively short
period. A fruit meal remains in the stomach for even
shorter time. It isadvisable to eat these different foods at
different meals- afruit meal, astarch meal and a protein
meal. The ideal practice is a fruit meal for breakfast, a
starch meal with salad and non-starchy vegetables for
lunch, and a protein meal with a salad and non-starchy

how well they may be combined. vegetables for dinner.

Tablel - Food Combining Chart

Food Groups | Proteins Fats Starches | Vegetables l?::leliz S;l:::tcsld l;t flii(tis
Proteins Good Poor Poor Good Poor Fair Good
Fats Poor Good Fair Good Fair Fair Fair
Starches Poor — Good Good Fair Fair Poor
Vegetables Good Good Good Good Poor Poor Poor
Sweet Fruits Poor — Fair Poor Good Good Poor
S;E::tcsld Fair — Fair Poor Good Good Good
Acid Fruits Good — Poor Poor Poor Good Good

Proteins: Nuts, seeds, soyabeans, cheese, eggs, poultry* meat*, fish*, yogurt.

Fats: Qils, olive, butter, margarine.

Starches: Whole cereals, peas, beans, lentils.

Vegetables: Leafy green vegetables, sprouted seeds, cabbage, cauliflower, broccoli, green peas, celery, tomatoes, onions.
Sweet Fruits: Bananas, fits, custard apples, all-dried fruits, dates.

Sub-acid-fruits: Grapes, pears, apples, peaches, apricots, plums, guavas, raspberries.

Acid fruits: Grapefruit, lemons, oranges, limes, pineapple, strawberries.

* Not recommended for good nutrition. Courtesy: A Complete Handbook of Nature Cure

WHAT IS THE DIFFERENCE?

Between LENDING and FINANCING

Letsdea withlendingfirst. A bank or even your neighbour canlend you money. You may or may not haveto put up
collateral to secure the loan. Say you borrow $100 from your mate and promiseto repay the $100 in 2 weeks
time. Hemay ask you to give him something of similar valuethat he can *hold” until you repay him, thisiscollateral.
Heisnot interested in why you want the $100. He just wants his money back in 2 weeks or he will sell your
collateral and recover his$100 loan to you.

Infinancing, you buy aspecificitem usually with aspecificinterst rate over usually aspecific timeframe. The best
example heremay be acar or house or similar asset. If you default (miss payments) before the end of the payment
period, the person / bank that financed your specific asset can (within reason) take away the specific asset that you
financed and sell it to recover his/ their debt.

Soinanutshell, financing (often called asset based financing) isthe funding for aspecificitemand lendingis
generally non specifici.e. smply aloan.

The Safe Way is the Best Way
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DHARMA -1

What is Dharma? Vedas-
| The Sole and Ultimate
Authority- The Changing
Dharma- Dharma In Other
Religions- Benefits of the
Practice of Dharma -Kinds
of Dharma- Fundamentals of Dharma- Non-
violence (Ahimsa)- Truth, Purity, Self-control-
Varnasrama Dharma (The Four Castes)
Brahmana, Kshatriya, Vaisya, Sudra- The Four
Asramas(Student, house-holder, recluse,
renunciate) Brahmacharyasrama,
Grihasthasrama, Vanaprasthasrama,
Sannyasthasrama-Yuga Dharma- In Satya-Yuga,
there was a different set of Dharmas or laws; in
Treta-Yuga they changed into another form; in
Dvapara Yuga, the Dharmas were different from
the Dharmas of other Yugas- From the Bhagavad
Gita Some verses with reference to Dharma
Hindu Dharma
By Swami Shivananda The Divine Life Society,
Rishikesh
Silent adorationsto the L ord, the Embodiment of
Dharma, the Controller and Protector of Dharma
and the fountain-head of Dharma. What is
Dharma? What is Dharma? Dharmais so called,
becauseit holds: Dharmaalone holds the people,
etc. The word Dharma is derived from the root
DHR- to hold- and its etymological meaning is
‘that which holds’ this world, or the people of
the world, or the whole creation from the
microcosm to the macrocosm. It is the eternal
Divine Law of the Lord. The entire creation is
held together and sustained by the All-powerful
Law of God. Practice of Dharma, therefore,
means recognition of this Law and abidance by
it. That which brings well-being to man is
Dharma. Dharma supportsthisworld. The people
are upheld by Dharma. That which accrues
preservation of beingsis Dharma. Dharmaleads
to eternal happiness and immortality. That which
is Dharma is verily the Truth. Therefore,
whosoever speaks the truth is said to speak
Dharma, and whosoever speaks Dharmais said
to speak the truth. One and the same thing
becomes both. Dharma includes all external
deeds, as well as thoughts and other mental
practices which tend to elevate the character of
aman. Dharmacomesfrom the Divine and leads
you to the Divine. Definition of Dharma No
language is perfect. Thereisno proper equivalent
word in English for the Sanskrit term Dharma. It
is very difficult to define Dharma. Dharma is
generally defined as ‘righteousness’ or ‘duty’.
Dharma is the principle of righteousness. It is
the principle of holiness. It is also the principle
of unity. Bhishma says in his instructions to
Yudhishthira that whatever creates conflict is
Adharma, and whatever puts an end to conflict

and brings about unity and harmony is Dharma. Anything that helps
to uniteall and develop pure divinelove and universal brotherhood,
is Dharma. Anything that creates discord, split and disharmony
and foments hatred, is Adharma.

Dharma is the cementer and sustainer of social life. The rules of
Dharma have been laid down for regulating the worldly affairs of
men. Dharma brings as its consequence happiness, both in this
world and in the next. Dharma is the means of preserving one's
self. If you transgressiit, it will kill you. If you protect it, it will
protect you. It is your soul companion after death. It is the sole
refuge of humanity.

That which elevates one is Dharma. This is another definition.
Dharmaisthat which leads you to the path of perfection and glory.
Dharma is that which helps you to have direct communion with
the Lord. Dharma is that which makes you divine. Dharmais the
ascending stairway unto God. Self-realisation isthe highest Dharma.
Dharmaisthe heart of Hindu ethics. God isthe centre of Dharma.
Dharma means Achara or the regulation of daily life. Acharais
the supreme Dharma. It is the basis of Tapas or austerity. It leads
to wealth, beauty, longevity and continuity of lineage. Evil conduct
and immorality will lead to ill-fame, sorrow, disease and premature
death. Dharmahasitsroot in morality the controller of Dharmais
God Himself.

Maharshi Jaimini defines Dharma as that which is enjoined by the
Vedas and is not ultimately productive of suffering.

Rishi Kanada, founder of the Vaiseshika system of philosophy,
has given the best definition of Dharma, in his Vaiseshika Sutras:
“That which leads to the attainment of Abhyudaya (prosperity in
thisworld) and Nihsreyasa (total cessation of pain and attainment
of eternal bliss hereafter) is Dharma’. (To be continued)

HOME FESTIVALS

Ani (June/July)

Thisisthe one month of the year when there are no homefestivals
— coinciding not uncoincidentally with an intense month of
agricultural effort. However, during Ani, major templefestivals
are held for Lord Siva as Nataraja, King of Dance (above |eft),
and for Siva and Parvati. (To be continued)
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HUMOUR

SOME JOBS ARE JUST NO PUN

My first job was working in an Orange Juice factory,
but | got canned. | couldn’t concentrate. After that, |
tried to beaTailor, but | wasn’t suited for it —mainly
because it was a sew-sew job.

Next, | tried working in aMuffler Factory, but that was
too exhausting.

Then, | tried to be a Chef - figured it would add alittle
spicetomy life, but | just didn’t havethethyme.

| studied along time to become aDoctor, but | didn’t
have any patience.

Next, wasajobinaShoe Factory. | tried but | couldn’t
fitin. | became depressed and soulful.

Then there was the Professional Fisherman job. But |
discovered that | couldn’t live on my net income.

| managed to get ajob working for a Pool Maintenance
Company, but thework wasjust too draining. So then |
got ajob in aWorkout Center, but they said | wasn’t fit
for the job. After many years of trying to find steady
work, | finally got ajob asan Historian - until | realized
therewasno futureinit.

DIFFERENT PERSPECTIVE

Confusius say: “man who run behind car get
exhausted”...” man who runinfront of car get tired”

OLD IS GOLD

A young man at this construction site was bragging that
he could outdo anyone based on his strength. He
especially made fun of one of the older workman. After
several minutes, the older worker had enough.

“Why don’t you put your money where you mouth is?’
hesaid. “I’ll bet aweek’ swagesthat | can haul something
inawheelbarrow over to the other building that you won't
be able to wheel back.”

“You'reon, old man,” theyoung manreplied. “Let'ssee
what you've got.”

The old man reached out and grabbed the wheel barrow
by the handles. Then nodding to theyoung man, hesaid
withasmile, “All right. Getin.”

Oh! There can be ANSWERS like these
Q1. Inwhich battle did Napoleon die?

** hislast battle*

Where was the Declaration of Independence
signed?

** at the bottom of the page*

River Ravi flowsinwhich state?

** |iquid*

What isthe main reason for divorce?
** marriage*

What isthe main reason for failure?
** exams*

What can you never eat for breakfast?

** Lunch & dinner*

What lookslike half an apple?

**The other half*

If you throw ared stoneinto the blue seawhat it

will become?

** |t will simply become wet*

How can aman go eight dayswithout sleeping?

**No problem, he sleeps at night.*

How canyou lift an elephant with one hand?

’;1* Yc(i)u will never find an elephant that hasonly one
and.*

If you had three apples and four orangesin one
hand and four apples and three oranges in other
hand, what would you have?

**Very large hands*

Q2.

Q3.
Q4.
Q5.
Q6.
Q7.
Q8.

Qo.

Q10.

Q11.

1) Perfect Prayer......... "B.M.W. "

Bless My Work;
Bring My Wisdom,
Bun My Worries.

2) GOD isONE only...

MANDIR - 6letters; GEETA - 5letters;
MASIID - 6letterss KURAN - 5letters;
CHURCH - 6letters; BIBLE - 5letters.

They Preach that Every thingisONE, all in ONE only,
i.,e.6-5=1.
3) Alphabets are the same, the only differenceistheir
Placement.

CHEATING...... TEACHING......

...... thus, who CHEAT You, dways TEACH You
for not getting Cheated !

... lamsending LATE,
....butl haveno TALEtocover!

Courtesy: M. Sri Rama Prasad

When Man choosesaMission
his life get altogether a new
meaning. But when amission
chooses the best suitable Man
to carry out itswork, that Man
himself becomesthe Mission.

Salutations to the Man
who can never die,
SWAMI VIVEKANANDA

on his 150" Birthday!
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TIRUKKURAL AND MANAGEMENT IN A ‘NUTSHELL'

1 | Therewasadiscussion recently about the very basics of Management or Business Management.
5 | It wasdiscussed that the 2 concepts of “ Attractiveness” and “ Competitiveness’ convey the
. | very essence of Business and Management.

I | Attractivenessin essence, presentsthe attractiveness of the  Opportunity’ with potential's of
attractive earnings, with all itsdimensions of challenges and demands. Competitivenessin
« | essence, isthe analysis of the capabilities of the Organization with all its strengths and
H [ weaknesses and itsability to ‘ Offer’ acompetitive Solution in the light of competition. The
i | Business venture can be expected to succeed if the* Attractiveness' and * Competitiveness

~ | dimensionsarewell taken care, beforetaking adecision.

Tiruval I uvar sums up the above conceptsin aKura asfollows, wherein the Competitiveness dimension, heaso
includesthe support we can command from our associates at the time of need as necessary.

Vinaivaliyum Thanvaliyum Maatran valiyum
Thunaivaliyum Thookkichcheyal

tidty)Ak jdtyAk khwwhd tyAk
Ji=zty)Ak J}ffir nray Fws 471

Kural 471

“ The decision to act must be based on the Demands of the Act, our own strength, the strength of the opponents
(competition) and the support we can command from associates.”

SWAMI VIVEKANANDA'S MESSAGE ON SEPTEMBER 11, 1893

“Sistersand Brothersof America. [At
this moment came the three minute
standing ovation from the audience of
7,000] It fills my heart with joy
unspeakabletorisein responseto the
warm and cordia welcomewhichyou
havegiven us. | thank youin name of
the most ancient order of monksin
theworld; | thank you in the name of
the mother of religions; and | thank
youinthenameof millionsand millions
of Hindu people of all classes and
Sects.

“My thanks also to some of the
speakers on this platform who,

referring to the del egates from the Orient, have told you that these men
from far-off nations may well claim the honor of bearing to different lands
theideaof toleration.

“1 am proud to belong to areligion which hastaught theworld both tolerance
and universal acceptance. We believe not only in universal toleration but
we accept dl religionsastrue. | am proud to bel ong to anation which has
sheltered the persecuted and the refugees of all religionsand all nations of
the earth. | am proud to tell you that we have gathered in our bosom the
purest remnant of the | sraeliteswho cameto Southern Indiaand took refuge
with usin very year in which their holy temple was shattered to pieces by
Roman tyranny. | am proud to belong to the religion which has sheltered
andisstill fostering the remnant of the grand Zoroastrian nation.

“1 will quoteto you brethren afew linesfrom ahymnwhich | remember to
have repeated from my earliest childhood, whichisevery day repeated by
millionsof human beings. ‘ Asthe different streamshaving their sourcesin
different placesall mingletheir water inthe sea, so, O Lord, the different
paths which men take through different tendencies, various though they
appear, crooked or straight, all lead to Thee.’

“The present convention, which isone of the most august assemblies ever
held, isinitself avindication, adeclaration to theworld of the wonderful
doctrine preached inthe Gita: * Whosoever comesto me, though whatsoever
form, I reach him; all men are struggling through pathswhichintheend lead
tome’

“ Sectarianism, bigotry, and it’s horrible descendant, fanaticism, havelong
possessed this beautiful Earth. They havefilled the earth with violence,
drenched it often and often with human blood, destroyed civilization, and
sent whole nationsto despair. Had it not been for these horrible demons,
human society would be far more advanced than it isnow.

“But their timeiscome; and | fervently hope that the bell that tolled this
morning in honor of thisconvention may bethe death-knell of all fanaticism,
of all persecutionswith the sword or with the pen, and of all uncharitable
feelings between personswending their way to the same goal.”

Anythingin life that is perceived as Kashtam Kashtam will only appear to be even more difficult.
Do the samething, perceiving it as | shtam | shtam, the most complex of tasks can be done with effortless ease.
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One of the world's oil capitals opens the world's
largest single concentrated solar power plant.
One of the world's largest solar power plants
opened in the oil-rich city of Abu Dhabi. The
100-megawatt plant, called Shams 1, is a first
step in a plan to make seven percent of Abu
Dhabi's energy resources renewable, Sultan
Ahmed Al Jaber, head of the Abu Dhabi Future
Energy Company, said during a news conference.
Abu Dhabi is part of the United Arab Emirates,
which are famed for their oil wealth. The emirates
rank 13th in the world for per capita GDP, a
standing driven mostly by their oil exports. The
new plant includes a huge field of parabolic
mirrors located in the desert about 74 miles
(120 kilometers) south of Abu Dhabi. Shams 1
will serve 20,000 homes and cost an estimated
$600 million to build, the BBC reported. Similar
Shams 2 and Shams 3 plants are in the works,
Clean Technicareported.

Shams 1 is a concentrated solar energy plant,
which means its technology is a little different
from the flat, black photovoltaic panels you
might have seen on people's roofs. Shams 1's uses
mirrors to concentrate the sun's energy to heat a
fluid, which produces steam to turn turbines to
make electricity.

Shams 1 isn't a perfectly efficient solution,

however. The plant's process still requires some
natural gas to "superheat" the fluid, Clean
Technica reported. It also requires uses some
energy in the form of brusher trucks that clean the
mirrors of sand. Even in the middle of the desert,
it's impossible to make a solar power station
totally efficient. Although there are certainly
other solar plants in the world Shams 1's size or
larger, the Abu Dhabi plant holds the title of the
largest single concentrated solar energy plant.
Other concentrated solar plants are connected
with thermal power plants, IEEE Spectrum
reported. There are also larger concentrated solar
energy projects that are near completion, but
aren't yet plugged into their local grids. Covering
an area of 2.5 km’ or 285 football fields Shams 1
incorporates the latest in parabolic trough
technology and features more than 258,000
mirrors mounted on 768 tracking parabolic trough
collectors. By concentrating heat from direct
sunlight onto oil-filled pipes, Shams 1 produces
steam, which drives a turbine and generates
electricity. The project uses a booster heater to
heat steam as it enters the turbine, dramatically
boosting the cycle's efficiency. Shams 1 also
features a dry-cooling system that significantly
reduces water consumption a critical advantage
in the arid desert.
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