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Power Sector at a Glance (30-09-12)

India Tamilnadu

Thermal 1,38,806.18 MW | Thermal 7,527 MW
Hydro 39,291.40 MW | Hydro 2,186 MW
Renewable 24,998.46 MW | Renewable 7,979 MW
(12%) (42%)

Nuclear 4,780.00 MW | Nuclear 501 MW
Total 2,07,876.04 MW | Total 18,193 MW

India’s Total Power Generation 2,07,876.04 MW
Tamil Nadu Toal Power Generation 18,193 MW
India’s Total Renewable Power Generation 24,998.46 MW 12%
Tamil Nadu Total Renewable Power Generation 7,979 MW 42%

@ndwureler Gurgs Wertarr 2 pusdl 2,07,876.04 MW
sUllprr ger Qurss Weremy 2 Husdhl 18,193 MW
@nduralsd Qurss Renewable Power 2 mugdl 24,988.46 MW 12%
slpEriger Grds Renewable Power 2 mugdl 7,979MW 42%
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Renewable Energy Installations in Tamilnadu
Achievement as on 30-09-2012

sLlpET iged Renewable Energy eypewms 2 nugs
Qeaunutiu’ @ eugmd Wletamradler gjerey.

SI.LNo. Source/System Tamilnadu (MW)

1 Wind Power 7,134.00
2 Biomass Power 167.15
3 Bagasse cogeneration 659.00
4 Small hydro (upto 25MW) 90.05
5 Waste to Energy 4.25
6 Solar Photovoltic 17.00

Total 7,979.17

SlpET e Gurss o Musdl 7979.17 MW
Seumfled Solar 2 Hugdl 17.00MW L GGLo.
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s 2

Energy Types

1) Converntional
2) Renewable

N J

Conventional Type Energy

1) Hydro
2) Thermal
3) Atomic

1) The availability is limited
2) The availability is limited
3) Produces lot of Pollutions

\\

Transmission loss 1/2 unit for 1 unit

Bleremyd 2 HuSH @GSl B\mHa!
2 LGWraSFNG e Unit UaTanmysms Gamet(hieur
1/2 Unit efeoordlmgl. @emg Transmission loss eTeui.
Jimeug) 1.50 unit 2 mugd Qauisme
2 LGWraSFNE 1 unit Grer el &@Lb.

/f
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Renewal Energy

Renewal Energy also called Green Energy.
Generated from Natural Resources.
Renewable i.e. Naturally replenished.
Pollution Free.

Clean Environment.

Renewable Energysy Green Energy
6TEOTMILD O|EMLPLILIT.
QunemaswrsGal Lgl&eEss5885E).
SMMI& G, (LQ6V LOTFMMG).

NN P60 lSaLd GMilenLowme ).

Renewable Type Energy

1) Wind

2) Solar

3) Biomass
1) Air
2) Sunlight

3) Wood waste
4) Material derived from living animals

Copyright CIIT Infotech #45/AP969, 2nd Floor, 70th Street, 11th Sector, K.K.Nagar, Chennai-600 078.
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Electricity
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Electricity - Three Basic Units

1) Voltage 2) Current 3) Resistance

Voltage is Denoted by Volts Symbol V

Current is Denoted by Amphere Symbol |

Resistance is Denoted by Ohms Symbol R
Voltagemamer @odluil V

Currentmamerr @Gmui® |
Resistancemamer @mhuilh R

Electrical Power Unit Calculation

Measured in Watts

. i 1 Unit = 1000 Watts
Watts is Denoted by P i.e. Power
Watt = Volt X Amps 5000 Watts = 5 Units
P=V X | 6@ unit ereorg 1000
wattsener Gl&TeuoTL gl

Wlesr 2 LCWITsGema watt 6T6sTm 2yemealled

G LG Emg. Gsar GHui® P.

Amps Calculation

200 Watts bull Consume 1 Amps Current @ 200 Volt
400 Watts bull Consume 2 Amps Current @ 200 Volt
600 Watts bull Consume 3 Amps Current @ 200 Volt
1000 Watts bull Consume 5 Amps Current @ 200 Volt

Voltage Frequency - Symbol Hz
Measured in Hertz

220V 50 Hz

50Hz Means 50 Cycles per Second
1 Cycle = 2 Half Cycles

1st half - 0 Volt to peak Volt

2nd half - Peak Volt to 0 Volt

50Hz etattLg) 6@ Qesamiem@ 50 SLemeu steirml GlLmme.

Copyright CIIT Infotech #45/AP969, 2nd Floor, 70th Street, 11th Sector, K.K.Nagar, Chennai-600 078.
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Frequency per Second - 1 Hz

1.3 Hz
/\ -~
/ \ /
\ ' 4
0 0.2 0\4\ 0.6 /0.8 1
. &
tls]

Sine wave with varying frequency.

One Frequency — 1 Hz

1.8 Hz

ANVA
/N

tlsl
Sine wave with varying frequency. &J

5 Frequencies / Sec. — 5 Hz

5.0 Hz

/\ \ /\ f\
| \/ \/ \“ §i ‘5//1

tls]

Sine wave with varying frequency. &J
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Types of Current : 2 Types

1) AC — Alternative Current
2) DC - Direct Current

AC Current, DC Current Symbols

AC Symbol

DC Symbol =~ ======-------

AC - Alternative Current
Changing Phase 0Volt to peak Volt 50 Times per Second

DC - Direct Current

Have 2 Polarities
+ Plus (Red wire)
- Minus (Black wire)

No Voltage Changing in + Plus

Ohms Law
Formula V = Volt
V=IxR | = Current
I=V/R R= Resistance
R=V/I

Copyright CIIT Infotech #45/AP969, 2nd Floor, 70th Street, 11th Sector, K.K.Nagar, Chennai-600 078.
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Solar Power
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Solar Enegry - @flw leramyid

Solar PhotoVoltic(PV) System erermired 67607 6ur ?

G flwer Qeuefl&dad LHMID 2 eemsSma 2 MU GauiSng. @amdld EmbE HLD
Wleramysems asad seuwrs swrflég) LweaTuhSSmD.. Qs @ flw F&d Wlaramri
eteoruim. Solar Power or Solar Energy.

@y leTerrSmas swriléss o salb smeallsar QaTamiL @ el
Solar PhotoVoltic System 9jebeug Solar Power System ereurLii.

@ga 6@ sumswrear Renewable Energy Sstem.

PhotoVoltic eteriiuid Solar Panelsar @& flw QeuaflFadmauwd 2 agemrdamauw|n
DC lesramyLong Lommmilsstmeor.

@eieury swurflésiu@n beremsmag Callgg meussard gaag CErewrs
LweTu(hGSeorid. lerery @earsralnGs(GRID Line) Gar@ssamd gjsag Gom
suflseafled gwrflasiu@i Weramysgi Germ Goum aumaule oL@l Renewable
Deranrysgi Cerm Camdgg LweTuBSSemLD.

&flw &4 Solar Panelsar eyeud swrflésiu@in Wlerammn lsea)b moLSLTETSE).
lasab Gmiemwrerg). SpsamiL |Gare QewmuTHSEnESE LILGTLIL &&nlpig).

1) eipsst

2) Qariliharemesar

3) efleugmuid

4) Gamfl LiswiTeneumT a6

&l esdleyaid swurflésiu@in Warem 2 mugsduiled SlpsetiL uTEsmigeT
pSSLTaTEmaISET.

1) PV Module

2) Solar Charge Controller
3) Inverter

4) Battery

5) Load

PV Module: @&flw Qeuefléagma DC Wlaramyuors wrhnidng.

Copyright CIIT Infotech #45/AP969, 2nd Floor, 70th Street, 11th Sector, K.K.Nagar, Chennai-600 078.
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Solar Charge Controller:

PV Solar Panelsefled 2 mugd) Qauntiu@n dlararmn Batterywle Callgg maiss
Batterysy Curadl Qaadlngl. @flu Gasflésgms Gurmsg Wararr 2 mugd
& (HSUTHGEUT 96065 GmMEUTSGT ©)(H&ESLD.

eyl gHm GnsssgiLear 2 musSurg Watemdsms Crrewrs Batterys@
Siifleormed Battery QougSgielEid e ST Jupl sreld Llsab @mmbs)
aJl(\Lo.

@ig Urésmearuiled @mEg elduL Solar Panelsdsd 2 pugdlum@tn Lleramydams
Battery i@ alasdle 2150@& SG&SBSUe 66T dmer gerals Waramrsams Volt
mmib Currentsy &més Batteryd @ siliugingl. @sermsd Batteryuller gy upl sreoid
Big SEMG).

Batterywjlb urgsriurs @mss aufl Gaidlng.

Inverter:
PV Solar Panelsar DC Currentsy 2 musggl GQaidlermenr. 9iG56LTe STHMTEmaSSEHLD
(Wind Mills) DC Currerntsy 2 mugg| G&uidlemeor.

rg aihser winh Qamfliharmasefls LwaTLESSILMG AC Current. eTerGeu
BT 2 LGWrdliugng egieurs 2 nusd Qamiu@n DC Voltsy Wsah &dgLomer
AC Voltgys(Clean AC Volt) wrhm @65 Inverter 2 e dlimg.

giaieury wrpdl Qar@&siu@Ew AC Wleaierrgmag afl (@ 2 usyemms &eafle
uweru(hiGseord. GRID ereoriiu(hid Wleramy @earsraln@n G&rHidaseuL.

Battery:
lesramy smalaEnsE CamealiL@L Gurg) wl GIb (on Demand) st gms Calgg
meuGgl eUPBIS @Ihs Batteryser LiweT(h& UL\ soTmeor.

Load:

Wetary elsté@sear(Lights), GrgGumr, swluylLi, TV, Fridge Gumsty Lleramy
smalsar @ukis CameuliL@Gd Watemrgdlear 9emGea Load sreriL@Ld. @ems De-
mand eTeTyd gemipliLit. syeuT eTeufled Caemeuiid Cumg) LB SEmHelsemer @Quidss
leramrn SloLs@w. Qmasar @Qurs Cahmeliu@h bearemsms &flu sad
smealsar eyeld Gumeurd. (Solar PV System).
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What issolar PV system?

Solar photovoltaic system or Solar power system is one of renewable energy
system which uses PV modules to convert sunlight into electricity.

The electricity generated can be either stored or used directly, fed back into
grid line or combined with one or more other electricity generators or more
renewabl e energy source.

Solar PV system isvery reliable and clean source of electricity that can suit a
wide range of applications such asresidence, industry, agriculture, livestock,
efc.

Major system components

Solar PV system includes different components that should be selected according
to your system type, site location and applications.

The major components for solar PV system are

1) solar charge controller
2) inverter

3) battery bank

4) auxiliary energy sources
5) loads (appliances).

* PV module: converts sunlight into DC electricity.

» Solar charge controller
regulates the voltage and current coming from the PV panels going to
battery and prevents battery overcharging and prolongs the battery life.

* |nverter
Converts DC output of PV panels or wind turbineinto aclean AC
current for AC appliances or fed back into grid line.

» Battery:
storesenergy for supplying to e ectrical gpplianceswhen thereisademand.

e Load

Load is electrical appliances that connected to solar PV system such as lights,
radio, TV, computer, refrigerator, etc.

Copyright CIIT Infotech #45/AP969, 2nd Floor, 70th Street, 11th Sector, K.K.Nagar, Chennai-600 078.
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Solar Panelsler susmasser

3 ellgwmer Solar Panels6T 2 _eTereor.

1) Monocrystalline
2) Polycrystalline
3) Amorphous Silicon also called “Thin Film”

Qs aumssatled Flo HaTemosEnn 2 aTarar. 965 Fuwi o GmnUTHSEHLD
2_6IT GIT6OT.

1) Panelseflesr Size(jemey)

2) LweTURSSILGILD @ SHlerT ShmI& &, L6

3) erdlitumi @ gyeralln@ Wlere mHugdl
GGe gnmiulLeneugst 2 uGurdliumert Sl L wdllismu (Budjeit)sn Qurmsss.
1) Monocrystalline

@\g oidls geralsy Siliconesr Crystalsmer Qamswi(h swrfléssiubEng. @Qhs aems
Panelsar lsaun fniurs QewsduLs &igwmel. iarmw 98ls garals Gsae
Ule S@Lb. shewowid @emeussr ElenLsdlermer. @eamdler Hmbg GEwesd LM ipeoTTe
GBS LTlueTe| 2 eTer @I Gdle e gdlaliuguimrer gerels Weararrsmas 2 HugH
Q& igud. 9STaIg @IS HILTH 2 ater @I Misafls) @aunsmm LwaTu@SS) Ll
gFla geralle aTarrsms 2 MusE Geuei.

2) Polycrystalline

umriugm@ Seuerenrme Gumey ueTueTOLTS: CaTmmweflsE. oGars Siliconeuflet
Crystalsemer Garewi(h swrflssliubdng. eramyerons gidle oerals seem
@QLE seflgn @& LweiurTl ewL Smewrerd. GQurgeaurs g dles g ereaile
sensafleou®n. Mono Panelsafler Qawevsium s el @gesr Qaweur® ShlgerGeu
Gomeuras Gaih Monosmeusil ellsmeuih Fflg @Gammey.

3) Amorphous Silicon also called “Thin Film”

@ema Thin Film eterayid & mieut. @leneugse Lilgan GoaeilugTaad eiemeruh SeiTenLo
2 GTETHTEHELD @) GLD. sTeorCougmenr @emg Thin film eteur gewLpseleurmenTit. auemeTwLD
SHEUTEOLD 6TOTETHM60 @leumemm SL L L MigeT Lg) 6L le LiweTL(BSS60MLD. @lemeusar tlseah
L0606 6oT G-

@sar Gmupur@ser

1) @aer Qawsur’® Slmer Wsah Gmney.
2) gidls geralled W@y sHuGLD.
3) ummensusmerall &L THG6 @)([HESLD.
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Types of Solar Panels

There are 3 Types of Photovoltaic Solar Panels

1) Monocrystalline
2) Polycrystalline
3) Amorphous Silicon also called "Thin Film"

All three types of solar panels have both advantages and disadvantages
depending on the end user’'s budget, the size and type of environment
where they are used and the expected output of the system to name a few.

1) Monocrystalline Photovoltaic Solar Panel

This is made from a large crystal of silicon. Monocrystalline solar panels
are the most efficient and most expensive panels currently available.
Because of their high efficiency, they are often used in applications where
installation square footage is limited, giving the end user the maximum
electrical output for the installation area available.

2) Polycrystalline Photovoltaic Solar Panel

Characterized by its shattered glass look because of the manufacturing
process of using multiple silicon crystals, polycrystalline solar panels are
the most commonly seen solar panels. Alittle less efficient than monocrys-
talline panels, but also less expensive.

3) Amorphous Silicon "Thin Film" Photovoltaic Solar Panel

These panels can be thin and flexible which is why they are commonly
referred to as "Thin Film" solar panels. Amorphous silicin solar panels are
common for building integrated photovoltaics (BIPV) applications because
of their many application options and aesthetics.

They are cheaper and are not effected by shading. Drawbacks are low
efficiency, loss of wattage per sqg. ft. installed and heat retention.
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Block Diagram of charging Battery from Solar

Sun

Charge
Controller

Solar Panel Battery

Solar Power Produced by Solar Panel from direct Sun Light
Solar Power is produced in 12Volt or 24Volt DC - Direct Current

Solar Power is Stored in Lead Acid Batteries via Charge Controller

Solar Panel g;flu g&dloow Crrgwrs Quim DC Wlerermsms 2 nussH Qaudinsg.
Sl enusdlurgw DC uWlefarrw Charge Control suflurs Batteryso
CaflsslubhEng.
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Sun

Charge
Controller

D C Load

Solar Panel Battery

You can also use directly DC Current to run Appliances
like Fan, Motor, Pumpset, Lights etc., only in day time.

Solar panel eyeud 2 Hugdl Qeuniu@n WeTarrsems Charge Contorl auflurs
Batterysd Gailgg) LweTu® GG e0mLb.

Cameutiu’Lme DC @Quiig Wleramrs smalsmerud Crrgwrs Charge Contorl
auflurs @luisaemL.

2 gmyewrd- Agriculture Pumpsets, Table Fan, Etc.,
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Block Diagram of discharging from Battery to Load

Battery Inverter

AC Load

You can use AC Current from Battery to run Appliances
like Fan, Motor, Pumpset, Lights etc., by using an
Inverter.

Batterysd DC Current Galsasiu DeTerg). mug afiiee 2 erer Wleramy
smelasemer AC Currented smerm Geusmey GlaicsleaTmeor.

sterGeu Inverter eeuld Batterysy 2 afer DC Voltey AC Voltgys wmmi
LweTu@®Ss Geuswi . @mi@ Inverter DC Voltg AC Voltgys wrmm
LweTUB\EImg.
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Solar Power Produced directly from Sun
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Block Diagram of Non Grid-tied PV System
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3 Types of Solar Projects
g fl g&d) epeuld LlaTemrSms swrflss
3 all5Lre Projectsmer 2 (her&saii.

1) Stand Alone
2) Off Grid or Non-Grid tied
3) Grid tied or On Grid or Batteryless

Stand Alone
YWss PUWss Fflw esdlepol swmilesiul L
et gmydeng LweTL(bHSEI%60.
100% Solar only.
Main Power Source only from Solar Panel.

Off Grid or Non-Grid tied

gl &8 tleremyd womid MES Department lsramid gy &l

@\TemTemL i LwerTL(HSES560.

Solar Power @(m&@EL susor IS0 (pertaniflenn GsTOSS TS

LweTU(h S SISH60.

Solar Power 2 muggdl @Qevers Crrmsefle osmeug @rey

Crrmisafldd Solar Power eypeld Battery Gauflgsiul L

Wleramy&ema LweTLI(h&g)S60.

Batteryed 2 eier Wleraryn SipgellLmed Mained @k

LweTUhS8I50. @nhs CeweurOsear Srermstal L GlLmiL.
Solar Power + Main Power supply

First preference from Solar Panel.
When no Solar Power, then Main Power Source

Grid tied or On Grid or Batttery Less
2 MuSSTGSD Solar Powersy girs: lataumflugng Supply Gsuise.
Solar Power without Batteries

Entire Power produced from Solar Panel has to.
supplied to Main Power Grid

Gliy: gre ber@emeeriienu GRID stetui. 2 mugdlwm@i Solar Powersy gyya:
WeraurflusSn@n Supply Geuwem.
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