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THE SCOPE OF NON-CONVENTIONAL ENERGY SOURCES
TOMEET THEENERGY DEMAND

DR.MADHUMANGAL

1. Introduction

At thetime of independence, theinstalled
capacity of power in India was 1362 MW,
congtituting only thermal and hydro. Today the
demand is more than 1,00,000 MW and
projected demand by 2012 is 2,40,000 MW.
With depending conventiond energy sourceslike
oil, coal, and the environmental problems
associated with large hydro electric projects, it
has become very important to tap non-
conventional energy sourceslikeair, solar, bio,
hydrogen, geo, etc.

2. Wind

From ancient times mankind has benefited
from the power in the wind. Wind power was
used for sailing through the seas. In India, use of
wind millsdated back to 1879, Traditional wind
millswereused extensvely inthemiddleagesto
mill grainand lift water. Wind energy converters
arestill used for these purposestoday in some
partsof theworld, but themain focusof attention
now lieswiththeir useto generate el ectricity.

Wind prcessesenergy duetoitsmotion. Thenon-
uniform heating of the earth'ssurface by thesum
causesthecirculation of air intheatmosphere. It
has been estimated that 2% of the solar radiation
falling onthefaceof theearthisconvertedinto
Kinetic energy in the atmosphere and that 30%
of thiskinetic energy occursin thelowest 1000m
elevation. If suitably harnessed thiscan satisfy
severa timesthe energy demand of acountry.
Sincewind cannot be stored, energy fromwind
ispumped into the grid whenever it generates

energy. During thisperiod, energy generated by
other sources like hydro, coal, nuclear, are
regul ated and these sources of evergy arestored
for usewhen demandismore.

Asper the studies conducted by Government
of India, Ministry of Non-coventional Energy
Sources(MNES), Indiahasapotentia of 45000
MW on-shore assuming 1% of land availability
for wind power generation. Thetechnicd potentall
has been estimated at about 13,400 MW. From
aningdalled capacity of 32 Mw in 1990, thetotal
installed capacity ason 30 September 2004 is
2,884 MW. Maharashratopsin potentia at 3,040
MW and Tamilnadutopsiningalled capacity with
1,638 MW Germany leadstheworldininstalled
capacity at 15600 MW. Inadiaranksfifthinterms
of installed capacity after Germany, USA, Spain
and Denmark.

Keraahasatechnica potential of 605 MW
for generation of eectricity fromwind. Asondate
theingtalled capacity of wind based generating
stations is 2 MW, a demonstration farm in
palakkad district. A wind farm of capacity 80
MW isto be set up at Ramakkelmedu in Idukki
district which isexpected to be operationinthe
next two years.

3. Solar

The Sun's energy can be captured and
harnessed. There arethree main waysof doing
thisnamely, passive solar design, Active solar
water heating and photovoltaics.

Passive solar design is the application of
principleswhenabuildingiscongructed toensure
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that hest |ossisavoided, solar rediationisutilised
and natural ventilation reduces dependency on
mechanical systemssuch asair conditioning.

Active solar water heating uses collectors,
usualy ontheroof of abuilding. Thesecollectors
captureand storethesun'sheat viawater storage.
The collectors provide heat to water, whichis
circulated to awater tank.

Photovoltaics(pv) involvethe conversation
of energy frok light into electricity by meansof
semicondutors. There are a number of PV
technologiesincluding polycrystalline, mono-
crytstallineand thinfilm. Solar PV cellscanbe
arranged in panelson onabuildingsroof or wals
and oftendirectly feed dectricity intothebuilding
inDCformor by conversationtoACformor to
thegrid.

A 25 Kw gridinteractive solar power plants
isin operation on the roof of the headquarters
building of KSEB. ANERT has set up various
photovoltaic equipment including lanterns, home
systems, street lights, power plants, with a
combined capacity of about 2.3 MW peak. Due
to sunlight of good intensity being availablefor
only 5 hours per day and considering the
monsoon, alMW SPV power plant can produce
1 millionunitsof energy per annum. Solar steam
cooking systems are in operation at Tirupati,
Mount Abu, Trichy and Sringeri Mutt. Theone
at Tirupati catersto 15,000 devotees.

4. Biomass

Biomassisobta ned from organicmetter either
directly fromplantsor indirectly fromindustria,
commercial, domestic or agricultural products.
Biomassfallsin to three main groups namely
woody biomasswhich consst of forest products,
untreated wood products, waste wood, and
Straw, non-woody biomasslikehumanandanima
wastes, industrial and muncipal biodegradable
wastesincluding food processing wastesand oil

seeds such asmustard,wheat, barley and sugar
beet sugar cane and mazine, which can be
processed producethe biofuels, bioethanol and
biodiesed. Theuseof biomasshaslargepositive
implicationsfor theenvironment duetoitscarbon
neutral status.

Woody biomass involves combustion to
produce heat energy. It can also be used either
solely or by co- firing in power stations to
generateeectricity. Inindustria or agricultura
use, boilersfuelled by woody biomasssuch as
cardboard, wood and waste pa | etsor straw can
help reducewasteremoval costs.

Biomass gasifiers capable of producing
power from afew KW up to 500 KW have
been developedinIndia. They havesuccessfully
undergonestringent testing aborad, and arebeing
exported to countriesinAsia, Latin America,
Euorpeand USA. Alargenumber of ingalations
for providing power tosmal scaeindustriesand
for dectrification of avillageor group of villages
have beee undertaken by government of India,
Ministry for Non- conventiona energy Sources.
A number of rubber sheet processing unitsin
Kerala use bio -mass gasifiers. ANERT has
installed gasifierstotaling 340 KW capacity. 30
nos. of 6 MW Biomass gasifier based power
plantsusing ricehusk areinoperationinAndhra
Pradesh.

Boigas, landfill gasand fermentation harness
thenatural processof anaerobic digestion. This
isthedecomposition of an organic substanceby
bacterid actionintheabsenceof arr andinwarm
and wet conditions. Biogasisgenerated from
concentrationsof sewage or manure. Theseare
usudly intheform of durry comprising mostly
water (almost 95%). The dlurry isfed into a
digester, either continuously or in batches.
Digestiontakesfrom about ten daysupto severd
weeks, at atemperature of 35°C.
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Landfill gas arises. from waste deposited
underground in landfill sites. Biodegradable
organic waste decompases an aerobically to
produceagasthat isroughly an even mixture of
carbon dioxide and methane. The methane
content givesit the potentia asafuel which can
then be used to generate e ectricity or to provide
process heat. Gasis drawn up from vetical or
horizontal wellsthroughasystemof pipes. The
generating equipment isusualy contained within
the sameareaasthe extraction plant.

In fermentation, an , aerobic digestion
convertssugarsinto ethonol withtheuseof micro
- organisms, usudly yeast. Biethanol can beused
asafuel by mixingitwith gasolineor using it
directly inamodified combustion engine. Sugar
cane or beet is the most efficent source but
potatoes, corn, wheat and barley can also be
used.

Asper rough estimates, Indias urban areas
generate about 30 mllion tonnes of solid waste
and about 4400 million cubic metersof liquid
wasteevery year. In addition, alarge quantity of
solid and liquid waste is also generated in the
industria sector. Most of thiswastefindsitsway
into rivers, ponds and lands, without proper
treatment, emitting gaseslike methane (CH4),
Carbon Dioxide (CO2), etc., resulting odour,
pollution of water & air. Thisproblemscan be
solved through adoption of environmnet friendly
technologies for treatment and processing of
waste before it is disposed off . These
technologies not only reduce the quantity of
wastes, but also improveits quality to meet the
required pollution control standards, besides
generating asubstantia quantity of energy . Itis
estimated that thereisapotential of generating
about 1700 MW of power from urban and
muncipal wastes and about 1000 MW from
industrial wastesinthecountry, whichislikey to
increase further with ecnomic development. In

punjab, a1l MW biogas based power plant using
cow dungisinoperatiion.

The ail reservesintheworldisestimated to
last only for another 40 years. So what hastaken
millions of years to form, man would have
consumed in 100 years. It hasbecomeimportant
tolook at alternatewaysfor producing fuel.

Bio- diesdl is being produced from different
typesof oil seedsinvariouscountries. Indian Ol
Corporation has already produced bio-diesel
from non-edibleoil seedsavailableinindia. One
traininthe Delhi- Amritsar routeisbeing runon
an experimental basisusing diesdl blended with
bio-diesal. Such ablend reducespollutionto a
large extent dueto the absence of sulpherinbio-
diesdl and redutionin CO emission. Tamilnaduis
encouraging plantation of jetropa plants for
producing Bio- fudl.

Experiments are in an advanced stage at
Kochi RefineriesLimited for generation of bio-
diesel from Rubber seed. Thusthe rubber tree
many becomeanother Ka pavariksham, sinceits
wood and theshell initsseed canbeusedinbio-
mass gasifier and the kernel can be used to
produced bio-diesel. Theresidueisfoundto be
good cattlefeed. Glycerineisaso aby -product.
It may bepossibleto meet theentirethermal and
electrical energy needsof arubber estatefrom
theresourcesavailablethereitsdlf.

5. Wave

The energy conatined in ocean waves can
potentailly provide an unlimited source of
renewable energy. The total power of waves
breaking ontheworld'scoastlinesisestimated at
2to3millionmegawatts. Infavourablelocations,
waveenergy density can average 40 megawatts
per km of coastline. Ocean waves are created
by theinteraction of wind with the surface of the
sea. Wavesareadenseform of energy compared
towind. Becausewater ismuch denser thanair,
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theenergy required to moveavolumeof water is
far greater than that needed to move the same
volumeof air. Wave energy can beextracted and
converted in to electricity by wave power
machines. They can bedeployed ontheshordine
or inthe deeper waster offshore.

There arethree main types of wave power
machine namely, Oscillating water Column,
buoyant moored Device and Hinged Contour
Device. Someof thesedevicesst ontheshordine
and somearefreefloating.

An Oscillating waterColumnisapartially
submerged, hollow structurewhichisingaledin
the Ocean. Itisopentothe Seabelow thewater
line, enclosingacolumn of air ontop of acolumn
of water. waves casuesthewater columntorise
and fal, which alternatively compresses and
depresses the air column. This trapped air is
alowedto flow to and fromtheatmosphereina
wellsturbine, which hastheability torotateinthe
samedirection regardlessof thedirection of the
air flow. Therotation of the turbineisused to
generateeectricity.

A buoyant moored devicefloatsonjust below
thesurface of thewater andismooredtothe sea
floor.Thistype of devicesusesthemooring asa
fulcrum, or apoint againg whichtomove. Awave
power machine needsto resist themotion of the
wavein order to generate power: some of the
machine needs to move while some of the
machineremainstill. Inthistype of devicethe
mooring isstatic andisarranged in such awhy
that thewavesmotionwill only moveonepart of
themachine.

A hinged contour deviceisableto operate
at greater depthsthan the buyant moored device
because it does not require mooring but finds
resistanceto the wavesas to thewavesasthe
aternativemotion of thewavesraisesand lowers
different sections of the machine, pushing
hydraulic fluid through hydraulic pumps to

generateeectricity.

Themain problem with waver power isthat
theseaisavery harsh, unforgiving environment.
Aneconomically -viablewave power machine
will need to generate power over awiderange
of wavesizesaswell asbeing ableto withstand
thelargest and most severe stormsand survive
the other ravages of sea- life such as algae,
barnaclesand corrosion.

An Experimenta wavegenerator rated &t 110
kw is in operation at vizhinjam installed by
Nationd Ingtitute of Ocean Technology Chennai
and presently operated by Harbour Engineering
Depatment of Government of Kerala. Though
detail ed studies have not been conduted, Kerala
isexpcted to have potentall sitesfor installation
of wavegenerators. Thisplant hasdemonstrated
that energy from arandom source such aswaves
can be harnessed as electrical energy and
exportedviathelocd grid. Thisplantisbased on
the oscillating water column (OWC) principle.

6. Tida

Tidal energy exploitsthe nature ebb and flow
of coastal tidal waters caused principaly by the
interaction of thegravitationa fieldsof theEarth
-Moon-Sun system. The coastal water level
fluctuatestwicedaily alternatively filling and
emptying nutural basinsalong theshoreline. The
currentsflowinginand out of thesebasinscan be
exploited to turn mechanical devicecto produce
electricity..

A variant of tidial energy istidal stream (or
marinecurrent) technology. Tiddl streamsarefast
seacurrentscreated by thetides, often magnified
by topographical features such as head lands
and inlets and straits or by the shape of these
seabed when water is forced through narrow
channds.

7. Hydrogen fuel cells
Energy can be produced from a hydrogen
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fuel cell. Thisworkslikeaconventional battery,
expect that it does not run down or require
charging. It can produce ebergy intheform of
hest and fuel. A fuel cdll containsan anodeand a
cathodeinsulated by an eectrolyte betweenthem.
Hydrogenissupplied totheanodewnhileoxygenis
suppliedtothe cathode. thetwo gasestry tojoin,
but because of thed ectrolyte, thehydrogen atom
splitsinto aproton and electron allowing the
proton to passfredly through thed ectrolytewhile
theelectron takesadifferent route, createinan
electric current before recombining with the
hydrogen and oxygen, creating amolecular of
water. thischemical peocessgenerateselectricd;
and thermal energy but produces 100 % pure
water as a by -product, hence totally non-
polluting.

A lot of reserch and development isbeing
doneinthisarea. Many automobilemanufacturers
have produced vechicles powered by fuel cells.
Recently, Quantum Fuel systems Technologies
Worldwide, Inc., Development and Engineering
Centere's Nationd Automotive Centereunveiled
ahigh performance, fuel cell all-terrainvehicle
cdledthe"quantumAlternativeMohility Vechicle,
nick named the "Aggressor."” The vechicleis
designed and manufactured by quantom for the
U.Sarmy under contract withthe NAC.

Damler Chrysler handed over thefirst fuel
cdl passenger carsto German customersin Berlin
inJune2004. Commutersin Beijingwill ableto
ridein zero- emissionfuel cell busesbeginning
next year after an emission fuel cell buses
beginning next yearf after an agreement sigedin
May 2004 between Daimler Chrysler and the
Chainese Ministry of Science and Technology.
Daimler Chrysler provided three Hydrogen-
powered Mercedes- Benz Citarofuel cell buses
to the city of Beiging in 2005 as part of the
company’sworld wideroadmap to sustainable
mobility. These buses are part of afleet of 30
fuel cell beses they have in operation in ten

European cities in order to gain real world
experiencein day-to—day operationinitspursuit
of viableemission- freemohility solutions

8. Geo energy

Geo energy involves the exploitation of
different gradesof therma energy stored within
the Earth, which are exploited asground source
heat and as gethoermal energy. Geothermal
energy isderived fromthevery hightemperatures
at the Earth’s core, and ground source heat
exploits solar energy that has been stored at
relaively shalow depthswithinthe Earth.

The core of the earth isvery hot and it is
possibleto make use of thisgeothermal energy.
These are areaswherethere are vol canoes, hot
Sorings, and geysers, and methaneunder thewater
inthe oceansand seas. |n some countries, such
asinthe USA water ispumped from underground
hot water deposits and used to heat people's
houses.

Theutilizationsof geothermal energy for the
production of electricity datesback totheearly
part of the twentieth century. For 50 yearsthe
generation of eectricity from geotherma energy
was confined to Italy and interest in this
technology was slow to spread elsewhere. In
1943 the use of geothermal hot water was
pioneeredin lceland.

9. Conclusion

Thereisimmense potential for generating
thermal and electrical energy from non-
conventiond energy sources. Indiahasa sotaken
up in earnest devel opment of technologiesfor
tapping the non- conventional energy resources
of the country. Ason date about 6 4,800 MW of
power generating capacity based on renewable
energy sourceshasbeeningtaledinthe country
sofar. Thisconstitutesarund 4.5 per cent of the
total inatalled capacity. For meeting the energy
needsof the country wewill haveto depend more
on the non- conventional energy sources. o
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T hemain reason hi ghlighted whilesigning the
123 Nuclear Agreement between Indiaand the
United States was the assured un-interrupted
supply of uraniumfor Indiasenergy needs. While
thepracticability of theagreementitsdlf isina
doubtful condition at present, technological
advancementsare on atrail for exploiting the
uranium traces present in sesawater.

The seawater containsabout 4.5 billion
tonnesof uranium - thousand timesgreater than
that present in the uranium mines of thewhole
world! Scientistsare eyeing onthe exploratin
potential of theuranium presentintheseawater.
Countrieslike Japan arethefore-runnersinthe
field. Japan expect to harvest 8000 tonnes
uranium annualy from the seawhenthe projects
are setoff. Research is going on at Atominc
Research Centre, Bombay, to extract uranium
from the water gected out of its nuclear
desalination plants. Theconcentration of uranium
inseawater isvery low, thepproportion of uranium
particle to water particle bing 1. 34 million.
Concentration of the material is the greatest
chdlenge.

Technology of seperating uraniumfromsea
water has shown result, though commercial
productionisgtill a rudimentary stage
Adsorption Kinetics:

Adsorption or selective absorptionisthe
basi ¢ principle applied for separating uranium
High energy electron beamirradiation hasbeen
sucessfully applie in Japan for adsorption of
uranium particles. Electron beam grafted
amidoxime, polyhydorxamic acid (PHOA),
calixerene etc. are also used for adsorption.
Plastic sheets of variou sizes with grafted
adsorbents are immerged in sea water for
extracting uranium particles, A Japanese group
was able to seperate 1 kg of uranium using

UrANIUM FROM SEA WATER

adsorption cages submerged in seawater for a
period of 240 days. India also succeeded to
seperateafew milligrams.

Gulf weeds

Another advancement in this field is
cultivation of gulf weeds (in seawater) which
absorb uranium particles. Genetically engineered
weedsareused for the purpose. After extracting
the uranium particlesfrom the weeds, the bio-
wasteisused to produce bio ethanol.

Themanimpedimentfor reseerchinthefidd
is the high expense. However, scientists are
confident of developing cheaper means for
extracting uranium from sea-water, inthe near
future. Such methods will be eco-friendly as
agang theconvintiona method of uraniummining
which destroy wast areas of forest land.

Rewewable Energy Projects

National Thermal Power Corporation
(NTPC) isplanning to add projectsworth 10510
MW energy from renewabl e sourcesduring the
next plan (2012-2017). Out of these projects,
the capacity addition in each sector will be as
follows-

Wind eneryg projects - 650 MW
Smdl Hydd units(bdow25MW) -~ - 130MW
Solar Energy - 50 MW
Thecost of concentraction per MW isasfollows:
Hydro Electric - 7 Crores
Wind - 8 Crores
Solar - 10 Crores

500 MW wind energy projectsare proposedin
Karnataka. The present installed capacity of
NTPC comesto 30644 MW.Madhya Predesh
Government hasrecently signed an MOU with
NTPC or construction of thermal power station
with capacity of 2640 MW. %
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IMPORTANCE OF EARTHING

M.V.S. Birinchi

OBJECTIVE OF EARTHING

Prime Objective of Earthingisto providea
Zero potential surfacein and around and under
theareawherethedectrica equipmentisingaled
or erected.

To achieve thisobjectivethe non-current
carrying parts of the electrical equipment is
connected to the generd massof theearthwhich
preventsthe appearance of dangerousvoltageon
the enclosures and helps to provide safety to
working staff and public.

+ Theearthingisprovided for
a) Safety of personnel
b) Prevent or atleast minimise damage to

equipment asaresult of flow of heavy fault
currents.

¢) Improvereliability or Power supply.
+ Theearthingisbroadly dividesas

a) System earthing (Connection between part
of plant in an operating system like LV
neutra of aPower Transformer windingand
earth.)

b) Equipment earthing (Safety grouding)
Connection frames of equipment (like
motor body, Transformer tank, Switch gear
box, Operating rodsof Air break switches,
etc) to earth.

+ Thesystem earthing and safely earthing are
interconnected and therefore fault current
flowing through system ground raises the
potentia of the safety ground and also causes
steep potential gradient in and around the
Substation. But separating the two earthing
systems have disadvantages|ike higher short
circuit current, low current flowsthroughrelays
and long distance to be covered to seperate

thetwo earths. After weighing themeritsand

demeritsin each case, thecommon practice of

common and solid (direct) grounding system
designed for effective earthing and safe
potential gradientsishbeing adopted.

+ Factorsthat changethe requirement of earth
electrode.

a) If andectricd facility canexpandinsystem,
it createsdifferent routesin the electrode.
What was formely a suitable low earth
resi stance can become obsol ete standard.

b) Morenumber of metdlic pipes, whichwere
buried underground becomelessand less
dependable as effective low resistance
ground connection.

c) Most of the location, the water table
gradually faling. Inayear or two, areaend
up with dry earth of high resistance.

d) Thesefactorsemphasizetheimportanceof

a continous, periodic program of earth
res stancetesting.

+ Theearthresstanceshal beaslow aspossible
and shdl not exceed thefollowing limits:

Power stations - 0.50hms

EHT Substance - 1.00hms

33KV Stations - 2.00hms

D/t Structures - 0.50hms

Towerfootresstance - 10.00hms
Step potential

Step potential isthe difference in the voltage
between two pointswhich are one metre apart
aong the earth when ground currentsflowing.
Touch Potential

Touch Potential is the difference in voltage
between the obj ect touched and the ground poin
just below the person touching the object when
ground currentsareflowing.
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Specification of Earthing

Depending on soil resistivity, theearth conductor
(flats) shall beburied at thefollowing dephs.

Soil Resigtivity inohms/metre - Ecomomical depth of Burid inmetres

1. 50-100 0.5
2. 100-400 1.0
3. 400-1000 15

To keep the earth resistance as low as
possibleinorder to achieve safestep and voltages,
an earth mat shall be buried at the above depths
below ground and these shall be provided with
grounding rodsat suitablepoints. All non-current
carrying parts, the substation shall be connected
tothisgrid so asto ensurethat under conditions,
none of these part areat ahigher potential than
thegrounding grid.

Plateearths
¢ Takingal parametersinto considertion,
thesizeof plateearthsare decided as
Power Stations& EHT Station-
Main - 100 x 16 mm
Auxiliary - 50 x 8mm
Small Stations - 75x8mm

+ Thecomplete specificationsfor providing
earth matsat EHT & 33 KV Substations,
Distribution transformers & Consumers
premisesare reporduced below.

Specification for Earthing System

Earthing of equipment'sinthe sub-stationsis
taken of asdiscussed below:

1. Power transformers:

I) The transformer body or tank is directly
conncted to earth grid. In addition, there
should bedirect connection fromthetank to
theearth side of thelightning arresters.

ii) Thetransformer track rail should be earthed
Sseparately.

i) Theneutral bushingisearthed by aseparate
connectiontotheearth grid.

2. Potential and current transformers:

The bases of the CTs and PTs. are to be
earthed. All bolted cover plates of the
bushing are also to be connected the earth
grid.

Lightningarresters:

The bases of the L.As. are to be earthed
with conductors as short and straight as
possible (for reducing impedance) The
Earth sideof theL.As. areto be connected
directly frol JI the equipment to be
protected. Each L.A. should have
individual earth rods, which are in turn
connected to earth grid.

. Circuit breakers;

The supporting structures, C.T. chambers,
P.T. tanks, Cable glands etc, are to be
connected to earth.

. Other equipment'’s:

All equipment's, structures, and metallic
frames of switchesand isolatorsareto be
earthed separately.

Fences:

Providing seperate earth connecting to the
station earth depends upon the distance of
thefencethe station earth. If thedistanceis
withinfeet, aninter connection madetothe
station earth. If not, themetallic fencesare
earthed by means of earth rods spaced at
not more than 200 feet. The gates and
support pans may be earthed through an
earth rod. The cable wires passing under
"metalic fenceareto be buried below at a
depth gf. 26 or areto beclosedinainsulting
pipe (P.V.C) or asbestos cement) for a
distanceof notlessthan5feet oneachside
of thefence.

. Groundwires,

The ground wires over the station are
connected to the station earth. In order that
the station earth potentials during fault
condition5 arenot applied to transmission
line ground wires and towers, al ground
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wires coming to the stations shall be
broken an insulated on the first tower
external to station by means of strain disc
insulators.

The following are the important features in

earthing:

1. Theearthmat shall be as per the approved
layout. The earth mat shall beformed with
thested flatsburied intheground at adepth
of 750 mm on edge.

2. Theearth mat shall extend over theentire
switchyard as per thelayout.

3. All the junctions of the steel flats while
forming the earth mat and taking risers
from the earth mat for giving earth
connectionsto equipment, shall structures,
conduits cable sheaths shall be properly
welded. All joints shall be provided with
suitable angle pieces for proper contact
between flats.

4. Provisions shall be made for thermal
expansion of the steel flats by giving
smooth circular bends. Bending shall not
cause any fatigueinthe material at bends.

5. Theearth mat shall beformed by welding
50 x 8 mm stedl flat to the 100 x 16 mm
peripheral earth conductor. The grounding
grid shall be spaced about 5 metersi.e. in
longitude and about 5 meters in the
transversedirections. After thecompletion
of the earth mat, the earth resistance shall
bemeasured. In casethe earth resistanceis
more than one ohm the earth mat shall be
extended by installing extraelectrodes, so
that the earth res stanceislessthan oneohm.

6. All fencecorner postsand gate posts shall
be connected to the ground by providing
32mmdiaM.Srodsof 3 metrelength near
the posts and connected to the main
grounding mat.

7. All paint enamel and scale shall be
removed from surface od contact on meta
surface before making ground connection.

8. The risers taken along the main
switchyard structures and equipment

10.

11.

12.

1)

structures (upto their top) shall be clamped
tothestructuresat aninterval of not more
than one meter.

Grounding electrodes of 32mm dia
3mtr.long M S rods shall be provided at
the peripheral corners of the earth mat
.The grounding rods shall be driven into
the ground and their tops shall bewelded
to clamp and the clamp together with the
grounding rods shall be welded to the
ground mat.

Lightening arrestors shall be provided
with earth pits near them for earthing.

Cast iron pipes 125mm dia and 2.75
metres long and 9.5mm thick shall be
buried vertically in the pitsand amixture
of Bentonite compound with Black
cotton soil aratio of 1:6isto befilled 300
mm diaand the pipefor the entire depth.
Where it is not possible to go to adepth
of 2.75 metres,1.3x1.3 MMS plates,
25mm thick shall be buried vertically in
pits of 2 metres depth and surrounded by
Bentonite mixture atleast 2 metre away
fromany building or structure foundation
Theplatesshall beatleast 15 metres apart.
These earth pitsinturn shall be connected
to the earth mat.

Earthing at 33KV Substations

Providing of earth pit and earth matting
include thefollowing connected works:
Excavation of earth pits of size 21/2ft x
21/2ft x 9ft in all type of soils.

Providing of CI pipe of 3 inch diameter
oft length with flange. All connectionsto
Cl pipe shall bewith GI bolts and nuts.
Filling of earth pit excavated with
Bentonite with Black cotton soil (1:6) in
dternatelayers.

Providing of cement collar of size 2ft
diameter 2ft height 1 inch below the
ground level.

Thetop of the CI earth pipe should be at
the surfacelevel of the ground.

POWER WAVES NOVEMBER 2009



Kerala Sate Electricity Board

Abstract

Hydel Allowanceto the Officersin Generation Profit Centre- Modification in the pay Revision
Board Order-Modified-Ordersissued.

GENERATION PROFIT CENTRE
B.O. (FB) No. 2771/2009 (GPC4/Ammin/39/09) Dated 29-10 -09, Thiruvananthapuram

Read:- (1) B.O. (FM) No. 2075/2007 (PSI/OPR/2007), dated 12-09-2007
(2) g.-[. (FM) No. 1371/2008 (PSI/IPR/2007) dated 31-05-2008

(3) NoteNo. CEG/EBI/Admn/Pay Rev-Officers07/HA/3269 dated 18-3-2009 of
Chief Engineer (Generation)

(4) NoteNo. CEGYEBI/Admn/Pay Rev/Officers07/HA/967 dated 14-07-2009
of the Chief Engineer (Generation)

(5) NoteNo. CEG/EBL/Admn/Pay-Rev-Officers. HA/1818 dated 16-10-2009 of
the Chief Engineer (Generation)

ORDER

Inthe pay Revision Order 2001for the Officersof KSA, read as 1st paper, anew alowance
caled Hydd Allowancewasintroduced and it waspaid to al officersworking inHydel Project areas
and occupying departmental quarters. In the Pay Revision Order 2007, read as 2 nd paper, the
conditionfor thepayment of Hydd Allowancewasmodifies[Clause 17 (a)] asfollows. "Thisalowance
shall be paid to the Officerswho are actually engaged inthefield for investigation work and for the
construction of Hydel Projectsfor aperiod of not lessthan 20 daysin amonth. No pro-ratapayment
for performing duty for alesser period will bemade.”

Meanwhile, the Senior Aufit Officer, Officeof theA.G intheAudit Enquiry No. VI dated 17-
03-2008, hasreported that the claiming of Hydel Allowanceto Officersworkingin theoffice of the
Chief Engineer (Generation) isirregular and the amount drawn by the officershad to berecovered.
Onthebasisof the Inspection Report, the Chief Internal Auditor videletter dated 17-6-2009, has
requested the Chief Engineer (Generation) to recover theamount paid asHydel alowanceto the
officersfrom 10/2007 to 02/2009 against the provision of pay Revisoin Order in 2007.

The Chief Engineer (Generation) hasreported vide Notesread abovethat the Hydel Allowance
wasintroduced in Hydel project areas considering the difficultiesin the project areas. The Hydel
projectsaresituated inremote areas and the officersarereluctant to work in the Hydel projects,
sincethefacilitiesavavilablein other areasarefar better and cannot be compared with that of the
Hydel projectsareas. Also, in project areas discrimination between officersworking in officeand
fieldisnot fair. Hencethechief Engineer (Generation) hasrequested amendement/modificationin
theBoard Order for regularizing the Hydel Allowance drawn by the officersworking in the Hydel
project areas.

Subsequently, the Chief Engineer (Generation) vide noteread as 5" paper hasreported that
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almost 10 % of the Officersevery month could not claim thisallowance dueto the strict adherence
of condition of minium 20 days of attendancein amonth. Besides as some monthsinclude more
holidays, the officerscould not attend their duty for minimum required daysfor acheiving this
allowance. Severa complaintsare being received from Officersworking in powerhousesfor not
getting Hydel Allowanceeventhoughthey areworkingin hyde Station. Considering theabovefacts
and the submissionsof the Officers, the Chief Engineer (Generation) hasrequested directiontogive
thisallowancewithout taking the condition of minimum required attendance of 20 daysinamonth.

Having considered the recommendation of the Chief Engineer (Generation), inthefull Time
Members meeting held on 26.10.2009, the Board here by amend the Hydel Allowance Clause 17
(@) inthe B.O. (FM) No. 2075/2007 (PSI/OPR/2007) dated 12.09.2007, prospectively, to the
extentthat :

"Thedlowanceshall bepadtodl officersin Generation profit Centereworkingin Hydd project
areasand a soto the officerswho areactualy engaged inthefield for investigaionwork/ construction
of Hydd Projects”.

TheBoard adso hereby accordssanction to disburseHyde Allowancejust like other alowances
andto pay pro-rataamount to the number of daysattended duty inamonth. Thisamendement shall
be applicablefrom the date of issue of thisBoard Order

By order of the Board
Sd/-

G. SREEKUMARAN
Secretary
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