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cq;fis cq;fsJ tPl;by; ,Ue;jgbNa fz;bg;ghf
xU Njh;r;rp ngw;w Computer Engineer Mf

vq;fsJ Gj;jfq;fs;+DVD %yk; khw;w KbAk;

nrk;kq;Fb NfhghyfpU\;zdpd;

Learn In a Week  -   xNu thuj;jpy; fw;fyhk;

Vw;Wkjp tpahghuk; gw;wpa topKiwfis mwpe;j
xU rpwe;j njhopy; mjpguhf khw;w KbAk;

 vq;fsJ Gj;jfq;fs;

1) Computer Hardware   Vol-1       7) Computer Basics,
2) Computer Hardware   Vol-1       8) Office Automation,
3) Computer Hardware   Vol-1       9) Page Maker
4) Networking  Vol-1                      10) Photoshop
5) Networking  Vol-2                      11) Corel Draw
6) Laptop Servicing,                       12) Video Editing,
13)  Export Business       14)  Solar Energy

xt;nthU Gj;jfj;JlDk;  3 DVDf;fs; ,ytrk;.

cq;fs; tPl;bw;F Njitahd kpd;rhuj;ij ePq;fNs jahupf;fyhk;

MHtKk; jd;dk;gpf;ifAk; kl;LNk NghJkhdJ.

Mq;fpyj;jpy; mjpf NjHr;rp ,y;iyNa vd fUjNt Ntz;lhk;.

Xa;T ngw;wtHfs;> ,y;yj;jurpfs;  midtUk; kpfTk; Rygkhf

fw;fyhk;.

FLk;gj;jpYs;s midtUNk  fw;fyhk;.

midj;J tpjkhd fk;g;A+l;lHfisAk; m]k;gps; nra;ayhk;.

rHtP];; nra;ayhk;.

LaptopI Rygkhf gpupj;J jpUk;g m]k;gps; nra;ayhk;.

rHtP];; nra;ayhk;.

tq;fpfs;> mYtyfq;fs;> Browsing Center Mfpatw;wpy; cs;sJ

Nghy mNdf fk;g;a+l;lh;fis ,izj;J xU LAN nel;xh;f;if

kpfTk; Rygkhf mikf;fyhk;.

Professional Camera, Handycamfspy; vLf;fg;gl;l Videof;fis

Edit nra;J jpUkz epfo;r;rpfspd; tPbNahf;fis NghyNt Rygkhf

jahupf;fyhk;.

Rakhf Video, Photo njhopy; Jtq;fp ey;y tUtha; <l;lyhk;.



6) LAPTOP Servicing- Free 3 DVDs Rs.1,000/-
Dismantling, Servicing, Assembling, LaptopI Rygkhf gphpj;J Service nra;J jpUk;g
Assemble nra;ayhk;

7) Video Editing- Free 3 DVDs Rs.1,000/-
Video Capturing, Fireware Card, Pinnacle Capture card, Video Editing, Titling, Transperancy,
Transitions, Hollywood Effects, Plugins, Exporting, CD, DVD Writing

8) Computer Basics -  Free 3 DVDs. Rs.1000/-
Wordpad, Notepad, Windows Media Player, CD Writing, Printing

11) Pagemaker - Free 3 DVDs Rs.1000/-
Complete Course, Books, Visiting Card, Wedding Card, Lables, Strickers, Advertisements,
Bill Books, midj;ijAk; jd;de;jdpahf fw;W nra;ayhk;.

10) Photoshop - Free 3 DVDs Rs.1000/-
Tool Box, Selection Tools, Layers, Gradient Effect, Layer Styles, Filters, Colour Corrections,
Borders, Patterns, midj;ijAk; jd;de;jdpahf fw;W nra;ayhk;.

12) Corel Draw - Free 3 DVDs Rs.1000/-
Pick Tool, Shape Tool, Roughen Brush Tool, Smart Drawing, Polygon Tool, Text Tool, Fill
Tool, Edit Menu, Layout Menu, midj;ijAk; jd;de;jdpahf fw;W nra;ayhk;.

9) Office Automation - Free 3 DVDs. Rs.1000/-
MS Word, MS Excel, MS Power Point, Internet, Outlook Express, E-Mail, Yahoo Messenger, Chating, PDF
etc.,

4) Volume - 1. Free 3 VCDs. Rs.1000/-
Networking Fundamentals,Topology, HUB/Switch,Peer to Peer, IP Address, Subnet Mask,
Network Configuration, Network Printer, Wireless LAN, Wireless Internet.

Networking - LAN Books ,uz;L Volumefs;

1) Volume -1  Rs.1000/-  Free 3 DVDs
Complete Assembling, Trouble Shooting, O/S Installation, Device Drivers, Core 2 Duo
Assembling.

2) Volume -2  Rs.1000/-  Free  3 VCDs
Connecting of 4 Hard Disks, Web/Digital Camera, TV/Caputre Card, Multi Meter, Second
Harddisk Partition, Windows 7 Installation, Windows 7 Upgrade, 130 Nfs;tpSf;F gjpy;fs;

3) Volume -3 Service Engineer Rs.1,000/-  Free 4 DVDs
Complete Servicing, Windows XP Installation, VIRUS Removal, Data Recovery, Earth Testing,
Static Power Discharge. RAM Service (Memory), SATA to IDE Converter GHOST, System
Restore.

vq;fsJ Gj;jfq;fs;

13) Export Business - Free 3 DVDs Rs.1,000/-
Vw;Wkjp njhopy; njhlq;FtJ Kjy; ruf;Ffis Vw;Wkjp nra;J ,wf;FkjpahshplkpUe;J
ghJfhg;ghf gzk; ngWtJ tiu kpfTk; vspikahf tptupf;fg;gl;Ls;sJ. Complete Deatils
about Exports.

5) Volume -2 (Admin. 2003 Server) Rs.1000/-  Free 3 DVDs
2003 Server Installation Live, MMC, Users, Groups, Permissions, Rights, Account Policy,
Audit Policy, DHCP, DNS, upgrade to Domain Controller, Terminal Server, Thin Client

Hardware Books %d;W Volumefs;

14) Solar Energy - Free 3 DVDs Rs.1,000/-
Complete Designing, Assembling, Installation & Maintenance



“Vl;Lr; Ruf;fha; fwpf;F cjthJ” vd;gJ gonkhop

mJ Nghy ehk; fy;Y}hpapy; gbf;fpd;w ghlj;jpl;lq;fspd; %yk; ngwg;gLfpd;w
fy;tp mwpthdJ ehk; nra;fpd;w Ntiyf;F gaDs;sjhf ,Ug;gjpy;iy
vd;gij ahtUk; mwpe;j cz;ik.

ehk; jdpahf nray;Kiw gapw;rpNahL gbf;fpd;w gbg;Gfs;jhd; xU ey;y Ntiy
tha;g;ig ngWtjw;Fk;>  ehk; nra;fpd;w Ntiyf;Fk; gaDs;sjhf ,Uf;fpd;wd.

,d;iwa #o;epiyapy; Ntiyf;F nry;tijtpl Raj;njhopy; nra;J
rk;ghjpg;gJ kpfTk; cfe;jJ.

xU ehl;bd; nghUshjhu tsHr;rpf;F kpd;rhuk; kpfTk; mj;ahtrpakhd xd;W.
jilapy;yhj kpd;rhuk; ,Ue;jhy; ehl;by; Ntiy tha;g;G ngUFk;. kf;fsplk;
thq;Fk; fr;jpAk; ngUFk;. ,jdhy; njhopy; cw;gj;jpAk; ngUFk;.

tptrha cw;gj;papYk; kpd;rhuk; ngUk; gq;F tfpf;fpwJ. kpd;rhuk; jil
,y;yhky; jpilj;jhy; tptrhapfs; jq;fs; tpisepyq;fspy; %d;W Nghf rhFgb
nra;J tpisr;riy ngWf;FthHfs;. ,t;thW kpd;rhuj;jpd; gad;ghl;il
nrhy;ypf;nfhz;Nl Nghfyhk;.

nkhj;jj;jpy; kpd;rhuk; md;whl th;o;tpy; kpf Kf;fpahkhd xU gq;if
tfpf;fpwJ. tsHe;j ehLfs;(Developed Countries) midj;jpYk; kpd;rhu
jl;Lg;ghNl fpilahJ.

mnkupf;fh> rPdh> rpq;fg;G+H> [g;ghd; Nghd;w tsHe;j ehLfspy; kpdhrhu
ntl;Nl fpilahJ.

Vd; ekJ ehl;bYk; $l F[uhj; khepyj;jpy; kl;Lk; kpd;rhu ntl;L fpilaNt
fpilahJ. ,d;Dk; nrhy;yg;Nghdhy; F[uhj; khepyj;jpy; mtHfsJ Njitf;F
Nky; 4000MV kpd;rhuj;ij mjpfg;gbahf cw;gj;jp nra;fpwhHfs;. vdNt mq;F
njhopy; tsHr;rpAk; kpfTk; mgupkpjkhf cs;sJ.

md;ghu;e;j thrfu;fNs>

ifj;njhopy; xd;iw fw;Wf;nfhs; ftiy cdf;fpy;iy xj;Jf;nfhs;

Kd;Diu
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Mdhy; ,e;jpahtpy; F[uhj; khepyj;ij jtpw midj;J khepyq;fspYk; kpd;rhu
ntl;L ,Ue;J tUfpwJ. Fwpg;ghf jkpo;ehL kpd;rhu ntl;lhy; kpfTk; mjpf
mstpy; ghjpf;fg;;;lL ,Uf;fpwJ.

Vd; ekJ jkpo;eh;lbYk; $l tsHe;j ehLfis Nghy kpd;ntl;il xopj;J
jil ,y;yh kpd;rhu cw;gj;jpia nra;a Kbahjh ? fz;bg;ghf KbAk;.

jkpofj;jpYk; F[uhj; khepyj;ij Nghy #upa rf;jp %yk; kpd;rhuj;ij jahupf;f
Muk;gpj;jhy; fz;bg;ghf jkpofk; ,e;jpahtpy; kl;Lkpd;wp  cyfpNyNa kpfTk;
Kjd;ik khepykhf jpfOk; vd;gjpy; rpwpJk; ma;ak; ,y;iy.

murhq;fj;ij Fiw $Wtij Kjypy; tpLq;fs;. xt;nthU tPl;bdUk; jkJ
tPl;bw;F njitg;gLk; kpd;rhuj;ij #uparf;jp %yk; jahupj;J gad;gLj;Jq;fs;.

kpfTk; Vuhskhd mstpy;  #uparf;jp  kpd;rhuk; tPzfp nfhz;L ,Uf;fpwJ.
mt;thW cw;gj;jpahFk;  #upa kpd;rhuj;ij ehk; xt;nthU tUk; gad;gLj;j
njhlq;fpdhy; kpd;ntl;ilclNd xopj;Jtplyhk;. NkYk; ehk; ekJ ehl;bw;F
nra;Ak; xU kfj;jhd Nrit vd;gijAk; kdjpy; nfhs;f.

#upa rf;jp%yk; kpd;rhuj;ij jahupg;gJ kpf kpf Rygkhd xd;W. ve;j
fy;tpj;jFjpAk; Njit ,y;iy.

xU rhjhuz kdpjd; kpfTk; Rygkhf xU Solar ProjectI epWtp  Njitahd
mstpw;F kpd;rhuj;ij jahupj;J gad;gLj;jyhk;. ,J kpfTk; Rygkhd xs;W.

kj;jpa kw;Wk; khepy muRfs; khd;aKk; fpilf;fpwJ.

,e;j Gj;jfk; kw;Wk; DVD %yk; ePq;fs; xU Solar ProjectI kpfTk; Rygkhf
epWtyhk;.

nrhe;j tPl;bw;F kpfTk; Fiwe;j nrytpy; epWtyhk;. xU njhopyhfTk; nra;J
yl;rf; fzf;fpy; rk;ghjpf;fyhk;.

vdNt xt;nthU tUk; jdJ tPl;by; xU Solar ProjectI epWt Ntz;Lk;.
,Jjhd; vdJ kdkhHe;j Ntz;LNfhs;. ,J ePq;fs; ehl;bw;F nra;Ak; xU
kfj;jhd Nrit vd;gijAk; kwthjPHfs;.

cq;fs; md;gd;>
nrk;kq;Fb V. NfhghfpU\;zd ; alias GK
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Power Sector at a Glance (30-09-12)

Thermal 7,527 MW
Hydro           2,186 MW
Renewable  7,979 MW
(42%)
Nuclear     501 MW

Total 18,193 MW

Thermal 1,38,806.18 MW
Hydro    39,291.40 MW
Renewable    24,998.46 MW
(12%)
Nuclear       4,780.00 MW

Total  2,07,876.04 MW

India Tamilnadu

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%

,e;jpahtp;d; nkhj;j kpd;rhu cw;gj;jp 2,07,876.04 MW
jkpo;ehl;bd; nkhj;j kpdrhu cw;gj;jp 18,193 MW
,e;jpahtpy; nkhj;j Renewable Power cw;gj;jp 24,988.46 MW 12%
jkpo;ehl;bd; nkhj;j Renewable Power cw;gj;jp 7,979MW 42%
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Renewable Energy Installations in Tamilnadu
Achievement as on 30-09-2012

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

Sl.No.    Source/System Tamilnadu (MW)

jkpo;ehl;by; Renewable Energy %ykhf cw;gj;jp
nra;ag;gl;L tUk; kpd;rhuj;jpd; msT.

jkpo;ehl;bd; nkhj;j cw;gj;jp 7979.17 MW
mtw;wpy; Solar cw;gj;jp 17.00MW kl;LNk.
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Energy Types

1) Converntional
2) Renewable

Conventional Type Energy

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

1) Hydro
2) Thermal
3) Atomic

 kpd;rhuk; cw;gj;jp ,lj;jpy; ,Ue;J
cgNahfj;jpw;F xU Unit kpd;rhuj;ij nfhz;Ltu
1/2 Unit tPzfpwJ. ,ij Transmission loss vd;gH.

mjhtJ 1.50  unit cw;gj;jp nra;jhy;
cgNahfj;jpw;F 1 unit jhd; fpilf;Fk;.

Transmission loss 1/2 unit for 1 unit
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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 EnergyI Green Energy
vd;Wk; miog;gH.

 ,aw;ifahfNt GJg;gpf;fj;jf;fJ.

Rw;Wr;R+Oy; khrw;wJ.

Rw;WR+oy; kpfTk; J}a;ikahdJ.

Renewable Type Energy
1) Wind
2) Solar
3) Biomass

1) Air
2) Sunlight
3) Wood waste
4) Material derived from living animals
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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 I

Resistance is Denoted by Ohms Symbol R

Voltagew;fhd FwpaPL V
Currentw;fhd FwpaPL I
Resistancew;fhd FwpaPL R

Electrical Power
Measured in Watts
Watts is Denoted by P i.e. Power
Watt = Volt X Amps
P= V X I

kpd; cgNahfj;ij watt vd;w mstpy;
Fwpg;gplgLfpwJ. ,jd; FwpaPL P.

1 Unit = 1000 Watts

5000 Watts = 5 Units

Unit Calculation

xU unit vd;gJ 1000
wattfis nfhz;lJ.

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

Measured in Hertz
Voltage Frequency - Symbol Hz

220 V  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 vd;gJ xU nrfz;bw;F 50 jlit vd;W nghUs;.
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Frequency per Second - 1 Hz

One Frequency – 1 Hz

5 Frequencies / Sec. – 5 Hz
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Types of Current : 2 Types
1) AC – Alternative Current
2) DC – Direct Current

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

No Voltage Changing in + Plus

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

Ohms Law

V = Volt
I = Current
R= Resistance

Formula

V = I x R
I = V / R
R = V / I

AC Symbol DC Symbol -------------

AC Current, DC Current Symbols
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Solar PhotoVoltic(PV) System vd;why; vd;d?
#upad; ntspr;rk; kw;Wk; !c\;zj;ij cw;gj;jp nra;fpwJ. ,tw;wpy; ,Ue;J ehk;

kpd;rhuj;ij kpfTk; Rygkhf jahupj;J gad;gLj;jyhk;.. ,ij #upa rf;jp kpd;rhuk;

vd;gH. Solar Power or Solar Energy.

,t;thW kpd;rhuj;ij jahupf;f cjTk; fUtpfs; nfhz;l xU mikg;ig

Solar PhotoVoltic System my;yJ Solar Power System vd;gH.

,JTk; xU tifahd Renewable Energy Sstem.
PhotoVoltic vdg;gLk; Solar Panelfs; #upa ntspr;rj;ijAk; c\;zj;ijAk;

DC kpd;rhukhf khw;Wfpd;wd.

,t;thW jahupf;fg;gLk; kpd;rhuj;ij Nrkpj;J itf;fyhk; my;yJ Neubahf

gad;gLj;jyhk;. kpd;rhu ,yhfhtpw;Nf(GRID Line) nfhLf;fyhk; my;yJ NtW

topfspy; jahupf;fg;gLk; kpd;rhuj;JlNdh NtW tifapy; fpilf;Fk; Renewable
kpd;rhuj;JlNdh NrHj;J gad;gLj;jyhk;.

#upa rj;jp Solar Panelfs; %yk; jahupf;fg;gLk; kpd;rhuk; kpfTk; ek;gfkhdJ.

kpfTk; J}a;ikahdJ. fPo;fz;l mNdf nray;ghLfSf;F gad;glf;$baJ.

1) tPLfs;

2) njhopw;rhiyfs;

3) tptrhak;

4) Nfhop gz;izfs;

PV Module: #upa ntspr;rj;ij DC kpd;rhukhf khw;WfpwJ.

#upa rf;jp%yk; jahupf;fg;gLk; kpd;rhu cw;gj;jpapy; fPo;fz;l ghfq;fs;

Kf;fpakhditfs;.

1) PV Module
2) Solar Charge Controller
3) Inverter
4) Battery
5) Load

Solar Enegry - #upa kpd;rhuk;
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Battery:
kpd;rhu fUtpfSf;F Njitg;gLk; NghJ kl;Lk; ;(on Demand) kpd;rhuj;ij Nrkpj;J

itj;J toq;f ,e;j Batteryfs; gad;Lj;jg;gLfpd;wd.

Load:
kpd;rhu tpsf;Ffs;(Lights), NubNah> fk;g;A+l;lH> TV, Fridge Nghd;w kpd;rhu

fUtpfs; ,aq;f Njitg;gLk; kpd;rhuj;jpd; msNt Load vdg;gLk;. ,ij De-
mand vdTk; miog;gH. Vd; vdpy; Njitg;gLk; NghJ kl;Lk; fUtpfis ,af;f

kpd;rhuk; fpilf;Fk;. ,itfs; ,aq;f Njitg;gLk; kpd;rhuj;ij #upa rf;jp

fUtpfs; %yk; ngwyhk;. (Solar PV System).

Inverter:
PV Solar Panelfs; DC CurrentI cw;gj;jp nra;fpd;wd. mNjNghy fhw;whiyfSk;

(Wind Mills) DC CurrerntI cw;gj;jp nra;fpd;wd.

ekJ tPLfs; kw;Wk; njhopw;rhiyfspy; gad;gLj;jg;gLtJ AC Current. vdNt

ehk; cgNahfpg;gjw;F VJthf cw;gj;jp nra;ag;gLk; DC VoltI kpfTk; Rj;jkhd

AC VoltMf(Clean AC Volt) khw;w ,e;j Inverter cjTfpwJ.

mt;thW khw;wp nfhLf;fg;gLk; AC kpd;rhuj;ij tPl;L cgfuzq;fspy;

gad;gLj;jyhk;. GRID vdg;gLk; kpd;rhu ,yhfhtpw;Fk; nfhLf;fyhk;;.

Solar Charge Controller:
PV Solar Panelfspy; cw;gj;jp nra;ag;gLk; kpd;rhuk; Batteryapy; Nrkpj;J itf;f

BatteryI Nehf;fp nry;fpwJ. #upa ntspr;rj;ij nghUj;J kpd;rhu cw;gj;jp

$LjyhfNth my;yJ FiwthfNth ,Uf;Fk;.

mt;thW Vw;w ,wf;fj;Jld; cw;gj;jpahFk; kpd;rhuj;ij Neubahf Batteryf;;F

mDg;gpdhy; Battery ntbj;JtpLk; my;yJ mjd; MA+l;fhyk; kpfTk; Fiwe;J

tpLk.

,e;j gpur;ridapy; ,Ue;J tpLgl Solar Panelypy; cw;gj;jpahFk; kpd;rhuj;ij

Battery jhq;Fk; tpjj;jpy; mjw;F jFe;jgb  xNu rPuhd mstpy; kpd;rhuj;ij Volt
kw;Wk; CurrentI rPuhf;fp Batteryf;F mDg;GfpwJ. ,jdhy; Batteryapd; MA+l;fhyk;

ePbf;fpwJ.

BatteryAk; ghJfhg;ghf ,Uf;f top nra;fpwJ.
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What is solar 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
renewable energy source.

Solar PV system is very reliable and clean source of electricity that can suit a
wide range of applications such as residence, industry, agriculture, livestock,
etc.

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

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

1) solar charge controller

2) inverter

3) battery bank

4) auxiliary energy sources

5) loads (appliances).

•   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.

•   PV module: converts sunlight into DC electricity.

Converts DC output of PV panels or wind turbine into a clean AC
current for AC  appliances or fed back into grid line.

•   Inverter

  •   Battery:
stores energy for supplying to electrical appliances when there is a demand.

•   Load
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Solar Panelypd; tiffs;

3 tpjkhd Solar Panelfs; cs;sd.

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

,e;j tiffspy; rpy ed;ikfSk; cs;sd. mNj rkak; rpy FiwghLfSk;
cs;sd.

1) Panelfspd; Size(msT)
2) gad;gLj;jg;gLk; ,lj;jpd; Rw;Wr;#oy;
3) vjpHghHf;Fk; mstpw;F kpd;cw;gj;jp

NkNy $wg;gl;litfs; cgNahfpg;ghsH jpl;l kjpg;ig (Budjeit)I nghUj;jJ.

,J mjpf mstpy; Silicond; Crystalfis nfhz;L jahupf;fg;gLfpwJ. ,e;j tif
Panelfs; kpfTk; rpwg;ghf nray;glf; $bait. Mdhy; mjpf mstpy; nryT
gpbf;Fk;. jw;rkak; ,itfs; fpilf;fpd;wd. ,tw;wpd; rpwe;j nray; ghl;bdhy;
Fiwe;j gug;gsT cs;s ,lj;jpy; kpf mjpfg;gbahd mstpy; kpd;rhuj;ij cw;gj;jp
nra;a KbAk;. mjhtJ ,ljl;Lg;ghL cs;s ,lq;fspy; ,tw;iw gad;gLj;jp kpf
mjpf mstpy; kpd;rhuj;ij cw;gj;jp nra;ayhk;.

ghHg;gjw;F fz;zhb Nghy gsgsg;ghf Njhw;wkspf;Fk;. mNdf Silicondpd;
Crystalfis nfhz;L jahupf;fg;gLfpwJ. rhjhuzkhf mjpf mstpy; vy;yh
,lq;fspYk; ,jd; gad;ghl;il fhzyhk;. nghJthf mjpf mstpy;
fz;fspy;gLk;. Mono Panelfspd; nrayy;ghl;iltpl ,jd; nray;ghL rpwpjsNt
Fiwthf NkYk; Monoittpl tpiyAk; rpwpJ FiwT.

,ij Thin Film vdTk; $WtH. ,itfs; kpfTk; nky;ypajhfTk; tisAk; jd;ik
cs;sjhfTk; ,Uf;Fk;. vdNtjhd; ,ij Thin film vd miof;fpd;wdH. tisAk;
jd;ik vs;sjhy; ,tw;iw fl;llq;fs; kPJ xl;b gad;gLj;jyhk;. ,itfs; kpfTk;
kypthdJ.

1)  ,jd; nray;ghl;L jpwd; kpfTk; FiwT.
2)  mjpf mstpy; kpd;,og;G Vw;gLk;.
3) kw;witfistpl #lhfNt ,Uf;Fk;.

1) Monocrystalline

2) Polycrystalline

3) Amorphous Silicon also called “Thin Film”

,jd; FiwghLfs;
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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 sq. ft. installed and heat retention.

Types of Solar Panels

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

There are 3 Types of Photovoltaic Solar Panels

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.  A little less efficient than monocrys-
talline panels, but also less expensive.



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

21

CIIT
 In

fot
ec

h

CIIT
 In

fot
ec

h

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

Block Diagram of charging Battery from Solar

Solar Panel R+upa rf;jpia Neubahf ngw;W DC kpd;ruhj;ij cw;gj;jp nra;fpwJ.

mt;thW xw;gj;jpahFk; DC kpd;rhuk; Charge Control topahf Batteryy;

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

Solar panel %yk; cw;gj;jp nra;ag;gLk; kpd;rhuj;ij Charge Contorl topahf
Batteryy; Nrkpj;J gad;gLj;jyhk;.

Njitg;gl;lhy; DC ,aq;Fk; kpd;rhuf; fUtpfisAk; Neubahf Charge Contorl
topahf ,af;fyhk;.

cjhuzk;- Agriculture Pumpsets, Table Fan, Etc.,
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Batteryy; DC Current Nrkpf;fg;gl;Ls;sJ. ekJ tPl;by; cs;s kpd;rhu

fUtpfis AC Currenty; jhd; Ntiy nra;fpd;wd.

vdNt Inverter %yk; Batteryy; cs;s DC VoltI AC VoltMf khw;wp

gad;gLj;j Ntz;Lk;. ,q;F Inverter DC VoltI AC VoltMf khw;w

gad;gLfpwJ.

Battery Inverter

AC Load

Block Diagram of discharging from Battery to Load

You can  use  AC Current from Battery to run Appliances
like Fan, Motor, Pumpset, Lights etc.,  by using an
Inverter.
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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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1) Stand Alone
2) Off Grid or Non-Grid tied
3) Grid tied or On Grid or Batteryless

3 Types of Solar Projects
R+upa rf;jp %yk; kpd;rhuj;ij jahupf;f

3 tpjkhf Projectfis cUthf;fyhk;.

Stand Alone

100% Solar only.
Main Power Source only from Solar Panel.

KOf;f KOf;f R+upa rf;jp%yk; jahupf;fg;gl;l

kpd;rhuj;ij gad;gLj;Jjy;.

Off Grid or Non-Grid tied

Solar Power + Main Power supply
First preference from Solar Panel.

When no Solar Power, then Main Power Source

R+upa rf;jp kpd;rhuk; kw;Wk; MES Department kpd;rhuk; Mfpa

,uz;ilAk; gad;gLj;Jjy;.

Solar Power ,Uf;Fk; tiu mjw;F Kd;Dupik nfhLj;J muj

gad;gLj;Jjy;.

Solar Power cw;gj;jjp ,y;yhj Neuq;fspy; mjhtJ ,uT

Neuq;fspy; Solar Power %yk; Battery Nrkpf;fg ;gl;l

kpd;rhuj;ij gad;gLj;Jjy;.

Batteryy; cs;s kpd;rhuk; jPHe;Jtpl;lhy; Mainy; ,Ue;J

gad;gLj;Jjy;. ,e;j nray;ghLfs; jhdhfNt eilngWk;.

Fwpg;G:  muR kpd;,izg;ig GRID vd;gH. cw;gj;jpahFk; Solar PowerI muR

kpd;thupaj;jpw;Fk; Supply nra;ayhk;.

Grid tied or On Grid or Batttery Less

Solar Power without Batteries
Entire Power  produced from Solar Panel has to.
supplied to Main Power Grid

cw;gj;jpahFk; Solar PowerI muR kpd;thupaj;jpw;F Supply nra;jy;.
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Block Diagram of  Grid-tied PV System

Fwpg;G:  muR kpd;,izg;ig GRID vd;gH. cw;gj;jpahFk; Solar PowerI muR

kpd;thupaj;jpw;Fk; Supply nra;ayhk;.
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Solar Power Project Working
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xU Solar Power Projectd; mikg;G
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System Voltage
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24 Volt System Connections

Solar PV Panels should be in Parellel or Series Or
Parellel & Series

xU Projectd; System Voltage 24Mf ,Ue;jjhy; mjpy; gad;gLj;jg;gLk;.

Battery kw;Wk; Panelfspd; ,izg;Gfs; fPo;fz;lthW ,Uf;fyhk;.

Parallel Connectiony; ,Uf;fyhk;

vy;yh ghfq;fs; 24Voltfspy; ,Ue;jhy; (Battery kw;Wk; Panel)
Batteryfs; 12 Voltfspy; ,Uf;Fk;

 NkYk; 12 Volt Panelfis gad;gLj;jpdhy; Parallel & Serial Kiwapy;

,izf;f Ntz;Lk;.

Kjypy; ,uz;L 12 Volt Panelfis Serial Kiwapy; ,izj;J.

24 VoltMf khw;w Ntz;Lk;.

gpwF mtw;iw Parallel Kiwapy; ,izf;f Ntz;Lk;.

,Nj tpjp Battery Bankw;Fk; nghUe;Jk;.

24 Volt System Connections
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System Voltage System Components

12 Volt System
24 Volt System
36 Volt System
48 Volt System
60 Volt System

1) Solar Panels
2) Charge Controller
3) Battery
4) Inverter
5) Load

xU Projecty; cs;s
      ghfq;fspd; Voltage xU Projecty; cs;s ghfq;fs;

System Voltage / Components Voltage

For 12 Volt system all components should be in 12 Volts.
For 24 Volt system all  omponents should be in 24 Volts.
For 36 Volt system all components should be in 36 Volts.
For 48 Volt system all components should be in 48 Volts.

All Components voltage should be same,
Which is system voltage.

xU Solar Projecty; gad;gLj;jg;gLk; ghfq;fs; midj;Jk; xNu Voltage
msit nfhz;ljhf ,Uf;f Ntz;Lk;. ,ijj;jhd; System Voltage vd;gH.
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Solar Panels
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,Uf;Fk;.
,ij Solar Cell vd;gH.

xU Solar Panelypy; ,J Nghd;W gy Cellfs; tupirahf mLf;fg;gl;L ,Uf;Fk;.

,J Silicon vd;w xU nghUshy; jahupf;fg;gl;lJ. ,jd; kPJ R+upa xsp gl;lhy;
DC Current cw;gj;jp MFk;.

PV Solar Cell 0.5 Volt

Solar Panels
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tupirahf Solar Cellfs; mLf;fg;gl;l Solar Panelypd; xU gFjp.

xU Solar Panelypy; cs;s 6 tpjkhd Layerfs;.
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PV Cell , Module  and Array
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Mono crystalline Photovoltaic Solar Panel

a) Most Efficiet

b) Most expensive

c) More Output in  Smaller Area

Solar Panels  3 Types

Type of Solar Panels

3 tifahd Solar Panelfs; cs;sd.

1) Mono crystalline

2) Polycrystalline

3) Amorphous Silicon  also called “Thin Film”

a) kpfTk; rpwg;ghdJ

b) mjpf nrythdJ

c) Fiwe;j ,lj;jpy; mjpf msT kpd;rhuk; cw;gj;jp
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Poly crystalline Photovoltaic Solar Panel

Most commonly seen
A little less efficient than Mono
But Less expensive than Mono

kpf mjpf mstpy; nghJthf fhzg;gLtJ.

rpwg;Gjd;ik Monoit tpl rw;Nw Fiwe;jJ.

Monoit tpl tpiyapy; rpwpJ msNt FiwT.

These panels are thin and flexible.
Cheaper . But low efficiency.
Loss of wattage per sq.ft  installed.

Amorphous Silicon Photovoltaic Solar Panel
Also called “Thin Film”

,jid Thin film vdTk; miog;gH.
,e;j tif kpfTk; nky;ypaJ. tisAk; jdik nfhz;lJ.
kpfTk; kypthdJ. Mdhy; kpd; cw;gj;jp kpfTk; FiwT.
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Solar Panel 160W

Peak power (Pmax) 160W

Maximum power point voltage (Vmpp) 34.4V

Maximum power point current (Impp) 4.62A

Open circuit voltage (Voc) 43.2V

Short circuit current (Isc) 5.08A

Amorphous Silicon Photovoltaic Solar Panel
Also called “Thin Film”

,t;thW ekJ tpUg;ggb tisj;J gad;gLj;jyhk;.

,t;thW xt;nthU Solar Panel gpd;Gwk;

Fwpg;gplg;gl;L ,Uf;Fk;. ,e;j tptuq;fis

Panel Specificatioln vd;gH.
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Normal Solar Panel Voltage

1) 12 Volt Solar PV Panel

2) 24 Volt Solar PV Panel

rhjhuzkhf fpilf;Fk; Solar Panelfspd; Voltage msTfs;

Normal Solar Panel Wattage
12 Volt Solar PV Panel sizes

Normally 12 Volts Panels are upto 150  Watts

fPo;fz;l Wattage msTfspy; 12 Volt Panelfs; fpilf;fpd;wd.

rhjhuzkhf 150 Wattfs; tiu 12 Volt Solar Panelfs; fpilf;Fk;.

1) 12 Volt 70 Watts

2) 12 Volt 100 Watts

3) 12 Volt 120 Watts

4) 12 Volt 150 Watts

12 Volt System Connections

All Solar PV Panels should be in Parellel.
Similarly Batteries also should be in Parellel.

12 Volt Systemy; xU projectI Install nra;a Ntz;b ,Ue;jhy;;

vy;yh PanelfSk; Parallel Connectionfspy; ,Uf;f Ntz;Lk;.

mNjNghy; Battery  Banky; cs;s Batteryfs;

Parallel Connectiony; ,Uf;f Ntz;Lk;.

Normal Solar Panel Wattage
24 Volt Solar PV Panel

Normally 24 Volts Panels are above 160  Watts

fPo;fz;l msTfspy; 24Volt Solar Panelfs; fpilf;fpd;wd.

160 WattfSf;F Nky; cs;s Solar Panelfs; 24 Volt msTfspy; fpilf;Fk;.

1) 24 Volt 180 Watts

2) 24 Volt 200 Watts

3) 24 Volt 230 Watts

4) 24 Volt 250 Watts
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Rated Maximum Power  (0 - +4.99Wp)   100 W

Open Circuit Voltage                     (Voc)   21.9V

Short Circuit Current                      (Isc)    6.0A

Rated Voltage                           (Vmpp)    17.5V

Rated Current                               (Impp)   5.75 A

P180M solar panel has the following electrical specifications:

Nominal Power (Pmax):                   180 Watts

Nominal Power Tolerance:                3 %

Open Circuit Voltage (Voc):              45 Volts

Short Circuit Current (Isc):              5.2 Amps

Maximum System Voltage:                 1000 Volts

Maximum Power Voltage (Vmpp):    36 Volts

Maximum Power Current (Impp):     5 Amps

Comparing Related Solar Panels

Peak power (Pmax) 160W

Maximum power point voltage (Vmpp) 34.4V

Maximum power point current (Impp) 4.62A

Open circuit voltage (Voc) 43.2V

Short circuit current (Isc) 5.08A

Solar Panel 160W Specifications

Solar Panel 100W Specifications
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Photovoltaic Module

ET-P660230WW

Maximum Power (Pmax):                   230 W

Open Circuit Voltage (Voc): 36.75V

Short Circuit Current (Isc): 8.33A

Rated Current (Vmpp):                29.64V

Rated Current (Impp):                 7.76A

Maximum System Voltage:                DC1000 V

Series Fuse:    20A

Fire Rating: Class C

Structrual Load: 5400Pa

Minimum Field Wiring (Copper only): 4mm

One watt Panel will produce 4 Watts per day.
xU watt Panel.  4 watt kpdrhuj;ij

xU ehspy; cw;gj;jp nra;Ak;.

Solar Panel Power Production Perday
Solar Panelypd; xU ehs; cw;gj;jp

xU 250 watt Panel.  1000 watt kpdrhuj;ij

xU ehspy; cw;gj;jp nra;Ak;.

xU 100 watt Panel.  400 watt kpdrhuj;ij

xU ehspy; cw;gj;jp nra;Ak;.
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The Title “Peak Hours” is applicable only to Solar Panels.

Maximum Power Producing period (time) by Panels  in a day
 is called Peak Hours.

This Peak Hours will vary from Place to Place, Country to Country

For Tamil Nadu Peak Hours is 5.5 Hours

i.e. Morning 10.00 AM to Afternoon 3.30 PM

Peak Hours of Solar Panels

Panel Capacity in Watts           Output per day in watts

50 200

70 280

80 320

100 400

150 600

200 800

1000 4000 (4 Units)

Power Produced  by Panels  Per Day

General Thumb Rule
Solar Panel Will produce 4 Times of its Capacity per day
E.g. one 100 Watts Panel wiil produce 400Watts Per Day
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PANEL CONNECTING METHOD

There are 3 types of Connecting a Solar Panel

1. Series Connection
2. Parallel Connection
3. Series & Parallel Connection

How to connect solar panel in Series:

Series Connection - 24 V System

By connecting Solar Panels in series connection, It will increase Voltage but
current Amps. will remain the same.

To connect solar panels in series we have to connect  plus + to  - minus on next
panel.

See the picture for details. In this  example we have connected 2 solar panels in
series  which will give 24V output.

Series Connected Solar Panels

12V  4.0A 12V  4.0A

24V   4.0A

Series Connection - 24 V System:
Panelfis Serial Kiwapy; ,izf;f xU Panelypd; PositiveI mLj;j Panelypd;

Negative cld; ,izf;fTk;. ,t;thW ,izj;j gpwF Panelypd; Output
24VoltMf khwptpLk;.

Panelypd; VoltI mjpfg;gLj;j Serial Kiwapy; ,izf;f Ntz;Lk;. Serial Kiwapy;

,izf;fg;gl;lhy; Volt mjpfkhFk; Mdhy; AMP khwhJ.

,q;F ,uz;L 12Volt  Panelfs; cs;sd. mtw;iw 24 VoltMf khw;w Ntz;Lk;.
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How to connect solar panel in Parallel:

Parallel Connecting - 12V System.

Parallel connecting solar panels gives higher current. But voltage will
remain the same.

Parallel Connecting is best for us. Because we do not need high voltage. Normal
battery is 12V.

By selecting high voltage require higher voltage charge controller to connect  solar
panels in parallel.

we have to connect plus + to plus and minus - to minus.
See the picture for details.

12V  4.0A 12V  4.0A 12V  4.0A

12V  12.0A

Parallel ,izg;G:
Solar Panelypd; vy;yh Positive xaHfisAk; xd;whf ,izf;fTk;.

mNj Nghy Panelypd; vy;yh Negative xaHfisAk; xd;whf ,izf;fTk;.

       Parallel Connectionfspy; Panelfspd; Volt khwhJ.

Mdhy; AMP $Lk;. Panelfspd; $Ljy; AMP Output MFk;.



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

46

CIIT
 In

fot
ec

h

CIIT
 In

fot
ec

h

Series connection Solar Panels

-+

Charge Controller

Combiner
Box

+ - - - -+ + +

+ -
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Solar Panels Parell  & Series connection

-+

Charge Controller

Combiner
Box

xU Paneld; Negative(-) xaH mLj;j Panelspd; Positive(+) xaUld; ,izf;f

Ntz;Lk;.

Solar Panelfspd; Parallel kw;Wk; Serial ,izg;G

+ -

+ + + +- - - -
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Latitude:13.060422 N   Longitude:80.249583 E

The best angle for your solar panels to be at is the angle of your
latitude.

If your latitude was a negative value, you want to face your solar
panels North.

If your latitude is a positive value, orientate your panels South.

solar angle and latitude

so for Chennai 13 degree say 15 degree

Panel angle =  latitude

Panel Angle with Latitude

Facing South
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15 Degree settings

Mercury Level
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India lies in the suny region of the world

India receives 4 to 7 KWhr of solar radiation per sqm per day.

India has 250-300 sunny days in a year depending

Tamil Nadu has reasonably high solar insolation (5.6 - 6.0 kWh/sq.m)
with around 300 clear sunny days in a year.
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Combiner Box
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Combiner Box
It is like a simple Junction Box. But Function is Opposite
i.e in opposite direction. .

,J xU rhjhuz Junction Box Nghd;w mikg;gpy;
cs;sJ. Mdhy; mjd; gad;ghL NeH vjpuhf ,Uf;Fk;.

Combiner Box Components

1) Connectors
2) Diodes
3) One Box with lid
4) Earth Links
5) Nutral Links

xU Combiner BoxI jahupf;f Njitg;gLk; ghfq;fs;.

Charge Controller

+ -

Combiner Box Block Diagram

Connect All Positives of Panels

+ -

Positive
Terminal Terminal

Negative

Combiner Box tiuglk;

vy;yh Panelfspd; Positive
xaHfisAk; ,j;Jld;

,izf;fTk;.

vy;yh Panelfspd; Negative
xaHfisAk; ,j;Jld;

,izf;fTk;.

Connect All Negatives of Panels
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Solar Panels Parell connection with Combiner Box

Positive wires from Panels
Panelfspy; ,Ue;J tUk;
Positive xaHfs;.

Panelfspy; ,Ue;J tUk;
Nagative xaHfs;.

Negative wires from Panels

+       -

Combiner Box

Charge Controller

Battery

+               -

+       -
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Simple Combiner Box with connectors

-    +

Charge Controller

Combiner
Box

Battery

xU Simple Combiner Boxd; ,izg;Gfs;
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Charge Controller
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Charge Controller Wire Connections

Charge Controller
Controlling  Panel voltage

matching to Battery Voltage

Safety measures to Battery

Showing SOC thro LED

SOC -  Status of Charge.

2 Types of Charge Controller

1) PWM – Pulse width Modulation
2) MPPT – Maximum Power  Point Tracking
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Completing wiring of Charge Controller

B
at
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k
w
;W

k
;S
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Solar Maximizer Connections

Micro Controller Based
Fully Automatic Charge Controllerd;
,izg;Gfis fhz;gpf;Fk; glk;.

  N        P         N         P

Input
From
E B

Reference
wire

AC OUTAC INP   V

-    +

-    +

Inverter
B

 M

+           -
Battery

Input

+  Battery -

Battery
-    +

Bat

Load

Black

Solar Panel
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MPPT SOLAR CHARGE CONROLLER

1) Charging Indicator - LED-1
        LED Lit  - Solar Panel Charging Battery

2) Load Indicator - LED-2
       LED Lit  - Load Disconnected due to Low Battery
        LED Flashes - Overload or Short Circuit

3) SOC - State of Charge Indicator - LED
       (Available capacity of the Battery)

DC Load

BattterySolar

+    - +     -+    -

1

2

4 53

LED-3 Lit   > 75%,
LED-4 Lit   25-75%,
LED-5 Lit  < 25%,
LED-5 Flashes   < 10%

MPPT - Maximum Power Point Tracking
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Beep Sound - Signal

1 Beep - Batttery Capacity goes below 75%
3 Beeps  - Batttery Capacity goes below 25%
5 Beeps  - Batttery Capacity goes below 10%
25 Beeps -Before Load Disconnect

1) Charging Indicator - LED-1
        LED Lit  - Solar Panel Charging Battery

2) Load Indicator - LED-2
       LED Lit  - Load Disconnected due to Low Battery
        LED Flashes - Overload or Short Circuit

3) SOC - State of Charge Indicator - LED
       (Available capacity of the Battery)

MPPT SOLAR CHARGE CONROLLER
LED Indicators

LED-3 Lit   > 75%,
LED-4 Lit   25-75%,
LED-5 Lit  < 25%,
LED-5 Flashes   < 10%

1

2

4 53
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Red LED (Charge Indicater)
ON - Battery is charged up strongly
FLICKERING - Battery is  MPPT charged up in constant Voltage
OFF -  Charge off

Green  LED (Load Indicater)
ON - Loads are working
OFF -  Loads stop working

3 Color-changing LED  (Battery SOC Indicator)
When RED -  Low Voltage
When Green - Fully Charged
When Orange - Normal Status

LED Indicators Function

3 Color-changing LED  Working Voltage Indicator

MPPT SOLAR CHARGE CONROLLER
LED Indicators

2 31

Color-changing LED             12V             24V           48V

RED                                10.5 - 11V   21 - 22V       42 - 44V

ORANGE                              11 - 13.7V   22 - 27.4V    44 - 54.8V

   GREEN                                  > 13.7V       > 27.4V      > 54.8V
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Solar Panel Specifications

Rated Max. Power(+-4.99Wp)   100W

Open Circuit Voltage Voc   21.9V

Short Circuit Current (Isc)     6.0A

Rated Voltage            Vmpp   17.5V

Rated Current            (impp)             5.7A

Specification for 100 W Panel

Calculation of Charge Controller size
Charge Controller size must be

130% of Total Panels Isc (Short Circuit Current)

Here 2 Panels each 100W
One Panel Isc= 6.0A
So for 2 Panels 6 x 2 x 130%=15.6A
Say 20A size

,q;F ,uz;L 100w Panelfs; cs;sd

xU Panelypd; ISC 6 Amps.
vdNt 2 Panelfspd; nkhj;j ISC = 2 x 6 = 12 Amps
12Amps cld; 30% $l;lTk;.

12 x 130% = 15.6Amps
15.6Ampsy; fpilahJ.

mLj;J fpilf;Fk; msT 20Amps.
vdNt 20AmpsI gad;gLj;jTk;.

Charge Controlypd; msT Solar Panelfs;d; nkhj;j
ISCd; $Ljiytpl 30% mjpfkhf ,Uf;f Ntz;Lk;.
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Battery
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Battery Parallel  Connection

Battery Storage Capacity 12V 200 Ah
Voltage will not change
But Ah is Total  i.e. 100 Ah + 100 Ah = 200Ah

 +      -
Battery
12V 100 Ah

-

+
 +      -

12V 200 Ah

Battery
12V 100 Ah

1.5V

+

-

1.5V

+

-

1.5V

+

-

1.5V

+

-

1.5V

+

-

+

-
1.5V

Parallel  Connection of 4 Cells

Parallel  Connection of 2 Batteries

Connect All Positive + Terminals together
Connect All Negative - Terminals together

,uz;L 12V 100Ah Batteryfs;.
Batteryfspd; nkhj;j nfhs;sT12V 200Ah.  Voltage khwhJ.

Mdhy; Ahd; msT khWk;. Batteryfspd; $Ljy; nkhj;j Ah MFk;.

vy;yh PositivefisAk; xd;whf xU fdf;lupy; ,izf;fTk;.

mNj Nghy vy;yh NegativefisAk; ,izf;fTk;.

Parallel Connectiondpy; ,izf;fg;gl;l ,uz;L 12V 100Ah Batteryfs;.
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Total Battery Storage Capacity = 12V 300Ah
Voltage will not change
But Ah is Total  i.e. 100 Ah + 100 Ah + 100 Ah = 300Ah

Battery Parallel  Connection of 3 Batteries

 +      -
Battery
12V 100 Ah

 +      -
Battery
12V 100 Ah

 +      -
Battery
12V 100 Ah

12V 300 Ah

3 Batteryfs; jyh 12V 100Ah
nkhj;j nfhs;msT 12V 300Ah
Voltage khwhJ 12V Mdhy; Ah khWk; 100 Ah+100 Ah+100 Ah=300 Ah

%d;W Batteryfspd; Parallel ,izg;G
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Battery Storage Capacity 12V 400 Ah
Voltage will not change

But Ah is Total i.e. 100 Ah + 100 Ah + 100 Ah+ 100 Ah = 400Ah

Battery Parallel  Connection
4 Batteries=12V 400 Ah

12V 400 Ah

 +      -
Battery
12V 100 Ah

 +      -
Battery
12V 100 Ah

 +      -
Battery
12V 100 Ah

 +      -
Battery
12V 100 Ah

4 Batteryfspd; Parallel ,izg;G
Voltage khwhJ. Mdhy; Ah khWk;. nkhj;j nfhs;msT 12V 400Ah
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Battery Parallel  Connection
4 Batteries=12V 400 Ah
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Ah will not change in Series Connection
But Total Voltage is according to  Numberof Batteries
Volt is Total of Batteries Volt i.e. 12V+ 12v = 24V  i.e 24V 100Ah

Battery Storage Capacity = 24V 100 Ah

+ +

12V 100 Ah 12V 100 Ah

24V 100 Ah
1.5V

+- 1.5V

+- 1.5V

+-
4.5V

-Series  Connection of 3 Cells

Serial  Connection of Batteries

Series  Connection of 2 Batteries

Connect the Positive + Terminal of one Battery
with the Negative - Terminal of Another Battery
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Serial  Connection - 4 Batteries
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Parallel and Serial  Connection - 4 Batteries
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State of Charge (SOC) of a Battery

PERCENTAGE OF
 FULL CHARGE

STANDING VOLTAGE OF
12 V NOMINAL BATTERY

CELL VOLTAGE (12 BATTERY
HAS 6 CELLS IN SERIES)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

12.63V
12.6V
12.5V
12.3V
12.2V
12.1V
12.0V
11.8V
11.7V
11.6V
=/<11.6V

2.105V
2.10V
2.08V
2.05V
2.03V
2.02V
2.00V
1.97V
1.95V
1.93V
=/<1.93V

SOC - Status of Charge
Battery storage condition in Volts

Batteryapd; nfhs;ssT gad;ghl;by; ,Uf;Fk; nghOJ ghf;fp
vt;tsT cs;sJ vd;gij $wpg;gpLfpwJ.

Batteryapd; Volt 12 vd ,Ue;jhy; 40 rjtPjj;jpy; cs;sJ vd;W
nghUs;. 12.63Volt ,Ue;jhy;

Battery KOikahf cs;sJ vd;W nghUs;.

Batteryapy; ghf;fp vt;tsT cs;sJ vd;gij mjd; VoltI
itj;Jjhd; jPHkhdpf;f Ntz;Lk;.

12.00 Volts = 40%
12.20 Volts = 50%
12.30 Volts = 60%
12.50 Volts = 70%
12.60 Volts = 90%
12.63 Volts = 100%

24.00 Volts = 40%
24.40 Volts = 50%
24.60 Volts = 60%
25.00 Volts = 70%
25.20 Volts = 90%
25.26 Volts = 100%

12Volt Battery 24Volt Battery
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Battery  Capacity in Ah & Watts
Battery Capacity = Battery Volt  x Ah(Amphere)

Eg: A 12Volt/50AH Battery will store 600Watts Power

12V x 50Ah = 600Watts

12V 50Ah - 600 Watts

12V 70Ah - 840 Watts

12V 100Ah - 1200 Watts

12V 120Ah - 1440 Watts

12V 150Ah - 1800 Watts

12V 180Ah - 2160 Watts

12V 200Ah - 2400 Watts

Battery  Capacity in Ah & Watts
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Battery Reserve
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Normally Keeping  Reserve
Between 30% and 60% is OK
So you can fix the Reserve
at 30% or 40% or 50% or even  at 60%

Battery Reserve size

rhjhuzkhf eilKiwapy; 30 Kjy; 60 rjtPjk; tiu
Reserve itf;fyhk;.

vdNt Reserve 30 my;yJ  40 my;yJ  50 my;yJ 60
rjtPjj;jpy; itf;fyhk;.

30% Reserve mean 70% of the Battery Capacity can be used
40% Reserve mean 60% of the Battery Capacity can be used
50% Reserve mean 50% of the Battery Capacity can be used
60% Reserve mean 40% of the Battery Capacity can be used

Battery Reserve

30 rjPtjk; Reserve vd;why; Batteryapd; nfhs;ssT
70 rjtPjk;jhd; gad;gLj;j ,aYk;.

40 rjPtjk; Reserve vd;why; Batteryapd; nfhs;ssT
60 rjtPjk;jhd; gad;gLj;j ,aYk;.

50 rjPtjk; Reserve vd;why; Batteryapd; nfhs;ssT
50 rjtPjk;jhd; gad;gLj;j ,aYk;.

60 rjPtjk; Reserve vd;why; Batteryapd; nfhs;ssT
40 rjtPjk;jhd; gad;gLj;j ,aYk;.

Batteryapd; nfhs;mstpy; 4ypy; 1 gq;F Solar Panel Njitg;gLk;.

12VA 100Ah BatteryI xU ehspy; Solar Panel %yk; Charge nra;a

300watt Solar Panel Njit

12V x 100Ah =  1200Watts
1200/4 = 300watt.

Batteryia Charge nra;a Njitg;gLk; Solar Panel size
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Battery size

1) Keep Reserve 50% - Reserve 50 rjtpfpjk;

2) Only 50% of the Battery capacity can be used.
50% Reserve ,Ue;jhy; Batteryapd; nfhs;mstpy;
50 rjtPjk; jhd; gad;gLj;j KbAk;.

Battery Reserve

For longer life of the Battery,
the Battery should not be discharged fully.

The Reserve can be fixed between 20% to 90%.

Batteryapd; MA+l;fhyk; mjpfhpf;f Ntz;Lkhdy; Batteryapd;
nfhs;ssit KOikahf Discharge nra;af;$lhJ.

Batteryapd; ReserveI 20 rjtPjk; Kjy; 90 rjtPjk; tiu
itj;J nfhs;syhk;.

Keeping  More Reserve Longer Life,
Keeping Less Reserve Shorter Life

Batteryapd; Ma+l;fhyk; ReserveI nghUj;jJ.
mjpfkhf Reserve ,Ue;jhy; Batteryfspd; MA+l;fhyk;

mjpfkhf ,Uf;fk;.
Fiwthf Reserve ,Ue;jhy; Batteryfspd;

MA+l;fhyk;  Fiwthf ,Uf;Fk;.
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Battery size on Reserve
For 60% Reserve

Total Watt Hour 400 Only . 85% on battery can be used

So divide 400 by 85, then multiply by  100
The answer is 470 Wh, which is 40%
Then  for 100%  1175Wh
For 12 Volt 97.91Ah
say 12V 100Ah/120Ah

Calculation of Solar Panel Size

Panel need 30% more on Demand (Real Load)

12V 100 Ah =1200W
50%= 600W
130% on 600W=780Watt
780/5Hr=156W   say 160/180W
12 V 100 Watts 2 Panels

12V100Ah Batteryapd; nfhs;ssT 1200watt
Reserve 50% mjhtJ 600w.
kPjKs;s 600wattI jhd; gad;gLj;j Ntz;Lk;.
vdNt me;j 600watt cw;gj;jp nra;a 30% $Ljyhf Panel Njit.
780wI 5 1/2 kzpapy; cw;gj;jp nra;a Ntz;Lk;.
vdNt 780I 5 1/2My;tFf;f tUtJjhd; Panel size 141.81.
Batteryapd; nfhs;mstpy; 85%I jhd; ghad;gLj;j KbAk;.
cjhuzk;:
12V 100Ah Batteryapd; nfhs;msT 12 x 100 = 1200 Watt
1200watty; 85% = 1020 WattIj;jhd; gad;gLj;j KbAk;.

LoadItpl Panel 30% mjpfkhf
fzf;fpl Ntz;Lk;.

Batteryf;F Njitahd Solar PanelI fzf;fpLjy;
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Calculation of Battery size with 50% Reserve

nkhj;j Watt hour 400 (Load)

Batteryapd; nfhs;sstpy; 85 rjtPjk; jhd; gad;gLj;j ,aYk;.
vdNt 400WattI gad;gLj;j Njitg;gLk; Batteryapd; msit
Kjypy; fzf;fpl Ntz;Lk;.

400Watt = 85% vd;why>; 100% vd;gJ vt;tsT?

400I 85y; tFj;J 100My; nghUf;f Ntz;Lk;.
(400/85) x 100 = 487 Watt

ekf;F 50% Reserve Njit;. vdNt 487 Watt = 50% Reserve
vdNt 100% = 487 x 2 = 974 watt
nkhj;jk; 974Watt nfhs;ssT cs;s Battery Njit.
Batteryapd; Volt 12. vdNt 974I 12My; tFf;f
974 / 2 = 81.16Ah. ,e;j mstpy; fpilahJ.
mjw;F mLj;jgbahf fpilf;Fk; msT 100Ah.
vdNt 12V 100Ah BatteryI thq;fyhk;.

AC, Fridge, Water Moterfis ,af;f Njitg;gLk; LoadI Nghy
%d;W klq;F mstpy; Solar panelfs; Njit.

Total Watt Hour is 400 (Load).
Only  85% of battery can be used
85% = 400, then find Watts for 100%
So divide 400 by 85, then multiply by 100
400/85 x 100 = 470
The answer is 470 Wh, which is 50%
470=50%, Then  find for 100%
100% = 470 x 2 =940Wh
divide 940 by 12 to find Battery size
940/12=80.83 which is AH of Battery
For 12 Volt 80.83 Ah say 12V 100Ah

50 rjtpfpj Reservecld;
Batteryapd; msit fzf;fpLjy;.
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Calculation of Panel size for Charging Battery Capacity

First findout the Battery Capacity in watts.
Then Divide the  Battery Total Watts by 4
The result (Out put) is the required Solar Panel size

First Method - Very Simple Method

12Volt 100Ah - 1200Watts/4  =  300Watts

12Volt 200Ah - 2400Watts/4  =  600Watts

24Volt 100Ah - 2400Watts/4  =  600Watts

24Volt 200Ah - 4800Watts/4  =  1200Watts

24Volt 300Ah - 7200Watts/4  =  1800Watts

48Volt 200Ah - 9600Watts/4  =   2400Watts

Battery size                       Solar Panel size

Battery BankI Charge nra;a Njitg;gLk; Soalr Panelfspd;
msTfis fzf;fpLk; Kiw. ,jid ,uz;L tpjkhf fzf;fplyhk;.

Calculation of Panel size for Charging Battery Capacity
Second Method

First findout the Battery Capacity in watts.
Then add 30%. i.e. Arrive 130% of Battery Total Watts

Then Divide the Arrived Figure by 5.5 Hours.
The result (Out put) is the required Solar Panel size

130% of Battery Total Watts divided by 5.5. Hours (Peak Hours)

Same result from First Method:
12Volt 100Ah - 1200Watts/4 = 300Watts

Rounding Off to 300 Watts

Calculations
12V100Ah - 1200Watts x 130% / 5.5 Hours
1200 Watts x 130% = 1560

1560/5.5 = 283.86Watts
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Battery
Charging/Discharging

Specifications
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Battery Charging Rate - Specified as C10 or C 20

C10 is used in Solar Inverter
C20 is used in Normal Inverter

C10 is better than C20
for Solar C10 has to be used

Cx denotes Charging / Discharging Time in Hours. i.e. x= hours

C = Battery Capacity in AH 10 = 10 Hours
12 V 100Ah C10 Battery

100/10 Hours = 10 Ah
Charging / Discharging rate is 10 Ah per hour

12V 150Ah C10 Battery
150/10 Hours = 15 Ah
Charging / Discharging Current Rate is 15 Ah per Hour

C = Battery Capacity in AH 20 = 20 Hours
12 V 100Ah C20 Battery

100/20 Hours = 5 Ah
Charging / Discharging rate is 5Ah per hour

12V 150Ah C20 Battery
150/20 Hours = 7.5Ah
Charging / Discharging rate is 7.5Ah per hour
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Inverter
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INVERTER FUNCTION

 

Inverter Converts DC into AC

Batteryapy; ,Ug;gJ DC Volt.
tPl;L cgNahf kpd;rhuk; AC Volt.
vdNt Batteryapy; cs;s DC voltI Neubahf tPl;L rhjdq;fSf;F gad;gLj;j

,ayhJ.

me;j DC kpd;rhuj;ij ACMf khw;wp nfhLg;gJ ,e;j Inverterupd; Kf;fpa Ntiy

MFk;.

,J Solar Panely; cw;gj;jpahFk; DV voltw;Fk; nghUe;Jk;.

,e;j fUtpapd; Kf;fpa gad;ghL DC VoltI AC Volt Mf khw;wp toq;Fjy;.

Input DC Output ACInverter

Inverters are available on various capacities.
The Capacity is denoted VA. i.e. Volt x Amps
You have to take into account 2 things to decide the Inverter size

Available Volts: 12Volt, 24 Volts, 36 Volts, 48 Volts  or more.. upto
96 Volts. Even upto 210 Volts for Big Projects are also available.

Available VA: 500 VA, 800VA, 1KVA (000VA) 1.5VA (1500VA), 2KVA or
more.. upto 5 KVA  Even above 5 KVA  for Big Projects are also available.

1) Volt
2) VA

Inverter size
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Calculation of Inverter size

Inverter capacity Is denoted by VA.
VA=Volt x Ampere

All appliances  wattage total.  If all appliances are used
at one time, Then the wattage required.

Total wattage of 7 appliances
15+15+60+60+60+40+40=290Watts
Add 30% more on 290W
290 + 87 = 377 say 400VA  or 500VA

xNu Neuj;jpy; vy;yh kpd;rhu fUtpfisAk; ,af;f
Njitg;gLk; WattI fzf;fplTk;.

mjhtJ solar Powery; ,aq;ff;$ba kpd;rhu
fUtpfspd; nkhj;j watts.

nkhj;jk; 7 fUtpfs; cs;sd.
mtw;wpd; nkhj;jk; = 290W.
15+15+60+60+60+40+40=290Watts
290w cld; 30% $l;lTk;.
30% = 87
290 + 87 = 377VA.
377VA fpilf;fhJ.
vdNt mLj;j 400VA my;yJ 500VA fpilf;Fk;
mij gad;gLj;jTk;.

ghJfhg;G fUjp Inverterd; msT 25% Kjy; 30%
LoadI tpl $Ljyhf ,Uf;f Ntz;Lk;.

For safety, the Inverter should be  25 – 30%  more of load

Inverterupd; msT VA vd;gH.
VA vd;gJ Volt x Amps.
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Project Designing
(Calculations)
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Load Calculations Per Day

Project Design

1) Load
2) Battery Size
3) Solar Panel size
4) Charge Controller size
5) Inverter Size

xU projectI install nra;a fPo;fz;ltw;wpd; msTfis
Kjypy; jPHkhdpf;f Ntz;Lk;.

First arrive the size of the following items.

xU ehisf;F Njitg;gLk; nkhj;j kpd;rhuj; Njit
,ij Load my;yJ Demand vd;gH.

1) Individual Appliance Total Watt Hour
Tube Light 4 hours x 40 Watts = 160 Wh

2) Total watt hour of all appliances
1 Fan + 1 Tube Light= 240+160=400Wh
So Total Load Per Day = 400Wh
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Designing Solar Power Project

Step 1: Determine the Total load Demand (i.e. Power Consumption)

Calculate total Watt-hours per day for each appliance seperately.

e.g. 1 CFL Bulb 10 Watts for 4 Hours = 40 watt Hour

       1 CFL Bulb  20 Watts for 4 Hours  =  80 watt Hour

  1 Ceiling Fan   60 Watts for 6 Hours  =  360 watt Hour

  1 Ceiling Fan   60 Watts for 12 Hours  =  720 watt Hour

Add the all total Watt-hours

i.e. 40+80+360+720 = 1200 watt Hour  is the actual demand per day

The recommended  Battery type is deep cycle battery. The battery should be
large

enough to store sufficient energy to operate the appliances at night and cloudy
days.

To find out the size of battery, calculate as follows:

Battery Loss 0.15 (15%) So divide Total watt hour by 0.85

DoD - Depth of Discharge 50% That is discharge will be upto 50%

i.e 50% storage will be used, Balance 50% is keeping as reserve.

Battery Capacity in Ah.  Battery Nominal Voltage is 12Volt

Step 2 :  Battery Bank size

Total Watt-hours per day
(0.85 x 0.5 x nominal battery voltage)
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Autonomy: The cloudy days are called autonomy. i.e. no sun, then no
solar power is available.

Autonomy 1 day mean there will not be no sun for one day.

Now we will take Autonomy for 2 days. Then calculate battery capacity 2
times

So here we need 4 Numbers of 12 Volt batteries of 100 Ah

or

2 Numbers of 12 Volt Batteries of 200 Ah .

12 Volt Batteries 2 Numbers each in 100 Ah are required

DoD - Depth of Discharge 60% That is discharge will be upto 60%

i.e 60% storage will be used, Balance 40% is keeping as reserve.

Battery Capacity in Ah.  Battery Nominal Voltage is 12Volt

Autonomy: The cloudy days are called autonomy. i.e. no sun, then no
solar power is available.

Autonomy 1 day mean there will not be no sun for one day.

Now we will take Autonomy for 2 days. Then calculate battery capacity 2
times

So here we need 4 Numbers of 12 Volt batteries of 120 Ah

Total Watt-hours per day
(0.85 x 0.6 x nominal battery voltage)

Rounding off to 200Ah
0.85 x 0.6 x 12

1200 =
6.12

1200
= 196.07 Ah

12 Volt Batteries 2 Numbers each in 120 Ah are required

0.85 x 0.5 x 12

1200 =
5.12

1200
= 234.37 Ah Rounding off to 240Ah



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

90

CIIT
 In

fot
ec

h

CIIT
 In

fot
ec

h

Total load is 1200Watt Hour

We need Battery 12Volt 120Ah to be charged by Solar Power I.e. 1440 Watts

Add 30% with Battery watts (130% of Battery watt)

130% of  1440 = 1872  Watts (Here 30% is energy loss)

So Total Panel Wattage requirement is 1872 Watts

Panel Generation Factor i.e  Watt Peak rating  i.e. for India 5.5. Hours. For
Thailand  3.43 Hours. It means we can get maximum power generation in
5.5.Hours.

Our total requirements should be produced within 5.5. Hours. Peak time/hours
to find out the Panel watage divide the total watt hour by 5.5.

1872/5.5 =340.36 Watt say 360 watts

Total Number of Panels required  are:  3 x 120 Watts or

2 x 180 Watts as per Panel rating

i.e. 120 Watts Panels 3 Nos OR    180 Watts Panels 2 Numbers

There is another simple method for Panel Calculation.

Simply divide the Battery Total Wattage by 4

12 x 120 = 1440/4 = 360 Watts

Please note that the Reserve Portion Battery Bank  need not be taken into
account for Panel  Calculation.

Here Battery 2 Numbers. Reserve is fixed at 50%. S0 out of 2 one is for
Reserve.

Note: The calculation is the minimum number of  Panels. If more Panels  are

installed, the system will perform better and the life  of battery  will be improved.

If fewer Panels are used, the system may not work  at all during cloudy periods
and the life  of battery will be shortened.

Step  3: Calculation of Solar Panel Requirement



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

91

CIIT
 In

fot
ec

h

CIIT
 In

fot
ec

h

The solar charge controller is typically rated against Amperage and Voltage
capacities. Select the solar charge controller to match the voltage of PV array

and batteries and then identify which type of solar charge controller is right for

your application. Make sure that solar charge controller has enough capacity to
handle the current from PV array.

For the series charge controller type, the sizing of controller depends on the total

PV input current which is delivered to the controller and also depends on PV

panel configuration (series or parallel configuration).

According to standard practice, the sizing of solar charge controller is to take the
short circuit current (Isc) of the PV array, and multiply it by 1.3

Solar charge controller rating = Total short circuit current of PV array x 1.3

Herer we are putting 12Volt 360 Watts Panes i. e 12V 120Watts 3 Panels

Isc Value is 6.0A  Then 6 x 1.3 = 7.8 A. for 3 Panels 3 x 7.8=23.4A

So the Charge Controller should be 12V/ 25A or 12V/ 30A

Rated Maximum Power  (0 - +4.99Wp)   120 W

Open Circuit Voltage                     (Voc)   21.9V

Short Circuit Current                      (Isc)    6.0A

Rated Voltage                           (Vmpp)    17.5V

Rated Current                               (Impp)   5.75 A

120 Watts Panel Specification

Step 4: Solar charge controller sizing
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The inverter size should be about 150 W or greater.

For safety, the inverter should be considered 25-30% bigger size.

then 195Watt. i.e. 200 Watts  i.e. 200VA

If motor or compressor is used then add 3 times of that items due to surge
current during starting

For grid tie systems or grid connected systems, the input rating of the inverter
should be same as PV array rating to allow for safe and efficient operation.

i.e If inverter is 12Volt, then The panels should be in 12 Volts

If inverter is 24Volt, then The panels should be in 24 Volts

Inverter size should be 25-30% more of Total Watt of all appliances for safety
purposes.

Total Watt of all appliances=10+20+60+60=150 Watt

At one time it will draw 150Watts + 30% more

Step 5 : Desiding Inverter size

Dusk to Dawn
The Period from sunset to sunrise is called Dusk to Dawn. i.e. Night Time.
Dusk mean sunset. Dawn mean sunrise.

Autonomy

Autonomy 2 days: The number of days  without Solar energy
Production due to clouds in day time.

Autonomy mean Cloudy day. The sky with full of clouds.i.e. No Sun.
Then,  there will not be  Solar Energy Production.

Nkf%l;lkhf ,Uf;Fk; ehis ATONOMY vd;gH.
Nkf%l;lj;jhy; R+upa kpd;rhuk; cw;gj;jp jilgLk;.

Atonomy 2 days vd;why; ,uz;L ehl;fs; Nkf%l;lj;jhy;
R+upf kpd;rhuk; fpilf;fhj ehl;fs; vd;W nghUs;.
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Subsidy from
State & Central

Government
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SPO - Solar Purchase Obligation

a) HT Consumers (HT Tarrif I to V)
b) LT Commercial (LT Tarrif V)

xU Fwpg;gpl;l msT R+hpa kpd;rhuj;ij cw;gj;jp
nra;J kpd;ruh ,yhfhtpw;F nfhLf;f Ntz;Lk;.

Govt Subsidy
Both State Govt. and Central Govt. are giving subsidies for Solar
Projects, to increase the Solar Power Production.

State Subsidy: Rs. 20,000/- Per KVA only for  On Grid  not for Off Grid
for 10,000 Applications on First come First Serve Basis.

Central Govt. Subsidy: Rs.30,000/- or 30% subject to a maximum of
Rs.60,000/- per KVA, for Both Type of Projects viz Off Grid and On Grid

1. Domestic Consumers
2. Huts
3. Cottage and Tiny Industries
4. Powerlooms
5. LT Industrial Consumers
6. Agricultural Consumers

LT Commercial Categories (LT Tarrif V)
(Exempted from SPO)

fPo;fz;ltHfSf;F ,w;j tpjpapy; ,Ue;J tpyf;F mspf;fg;gl;Ls;sJ.

1. SEZs - Special Economic Zones
2. Industries Guaranteed with 24/7 Power supply
3. IT Parks, Telecom Towers
4. All Colleges and Residential Schools
5. Building with a Built up area of 20,000 sq.m or more

HT Consumers  Category (HT Tarrif  I to V)
fPo;fz;litfSf;F ,e;j tpjp nghUe;Jk;.

State Govt. Solar Power Policy

As per this Policy SPO is introduced. According to this rule, Certain Catageries
of Consumers Compulsorily install a Solar Project. i.e. It is Mandatory.
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xU ey;y EarthI epWTjy ;

rhjhuzkhf njhopw;rhiyfs;> tPLfs;> tpahghu ];jhgdq;fs; Mfpa ,lq;fspy;

kpd;rhuj;jpd; cgNahfq;fs; cs;sd. mNefkhf vy;yh ,lq;fspYk; kpd;rhuj;jpd;

cgNahfk; ,Ue;J tUfpwJ.

,e;j kpd;rhuk; Single Phase my;yJ Three Phase vd;W Njitf;F Vw;wgb kpd;rhu

,yhfhthy; (Electricity Board) toq;fg;gLfpwJ.

vq;nfy;yhk; kpd;rhuk; cgNahfg;gLfpwNjh mq;nfy;yhk;

Earth rhpahdgb epWtg;gl;L (Install) ,Uf;f Ntz;Lk;.

rhpahd vh;j;ij epWTtJ kpd;rhu ,yhfhtpd; flik

my;y. ehk;jhd; ekJ ,lq;fspy; epWt Ntz;Lk;.

kpd;rhu ,izg;G kpd;rhu ,yhfhtpdhy; Kjd; Kjypy;

toq;fg;gLk; NghJ vh;j; epWtg;gl;bUf;Fk;. gpwF mJ

rhpahf ,Uf;fpwjh vd;gij ehk; ftdpg;gjpy;iy.

kpd;rhuj;jpd; cjtpAld; ,ae;jpuq;fis ,af;fNth

my;yJ  tpsf;Ffspd; %yk; ntspr;rj;ijg; ngwNth vh;j;

Njitapy;iy.

vHj; ,izg;G ,y;yhky ; kpd;rhuj;ij gad;gLj;jp

,ae;jpuq;fis ,af;fp mizj;J nray;fisAk;

nra;ayhk; nra;a KbAk; vd;gij epidtpy; nfhs;f.
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rup rhH mg;nghOJ vHj; ,izg;gpd; mtrpak;jhd; vd;d?

kpd;rhu frpTfs; ,ae;jpuq;fspNyh my;yJ tpsf;FfspNyh Vw;glyhk;.

mij ehk; njhLk;NghJ me;j frpT kpd;rhuk; ekJ clk;gpy; gha;e;J ekf;F

Mgj;ij tpistpf;Fk;. Vd; rpy Neuq;fspy;  capiuf; $l ,of;f NehpLk;.

nghpa mYtyfq;fs; kw;Wk; fl;blq;fspy; kpd;rhu frptpdhy; jP tpgj;Jf;fs;

Vw;gLfpd;wd.

,jw;nfy;yhk; fhuzk; vh;j; rhpahdgb epWtg;glhky; ,Uf;fyhk; my;yJ

epWtg;gl;l vh;j; gOjile;J rhpahf ,aq;Fk; epiyapy; ,y;yhky; ,Uf;fyhk;.

rhpahdgb vh;j; epWtg;gl;L rhpahdgb ,aq;fp te;jhy; kpd;rhu frpT Vw;gl;lhy;
Main Boardy; cs;s Fuse Jz;bf;f tha;g;Gs;sJ

,jdhy; kpd;rhu rg;is epWj;jg;gl;LtpLk;. tpgj;Jk; jtph;f;fg;gl;LtpLk;.

kdpju;fs; capu; gyp Mtij  jtpw;fyhk;.

kdpj caphpd; ghJfhg;Gf;Fj;jhd;

vh;j; ,izg;G kpf kpf Kf;fpak;.

rpyNgh; mjpNkjhtpj;jdkhf mbf;fb Fuse Ngha;tpLfpwJ vd;gjhy;
kpfTk; jbkdhd copper fk;gpia Fusey; Nghl;LtpLthh;fs;.

,J kpfkpf Mgj;jhdJ. ,J kdpjh;fSf;Fj;jhd; Mgj;J. Fuse
mbf;fb Nghdhy; vq;NfNah kpd;rhuf; frpT cs;sJ vd;W nghUs;.
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vdNt vq;nfy;yhk; kpd;rhuk; cgNahfpf;fg;gLfpwNjh my;yJ kpd;rhu
,izg;Gfs; cs;sNjh mq;nfy;yhk; vh;j; Nghlg;gl;L ,Uf;f Ntz;Lk;.

mNjhL kl;Lkd;wp vh;j; rhpahd epiyapy; cs;sjh vd;gij mbf;fb
Nrhjpj;Jg;ghh;f;f Ntz;Lk;.

fk;g;A+l;lh;fis epWTk; ,lq;fspy; fz;bg;ghf vh;j; rhpahdgb ,Uf;f Ntz;Lk;.
mg;gb ,y;iynad;why; fk;g;A+l;lh; gOjila tha;g;Gfs; kpf kpf mjpfk;.

mNjhL kl;Lkpd;wp Hard Disk gOjile;J mjpy; cs;s tpiykjpf;f Kbahj
Nll;lhf;fis ,of;f NeupLk;.

cz;ikapy;  epfo;e;j xU rk;gtk;.

,J rkPgj;jpy; epfo;e;j xU Jaw  rk;gtk;. ,e;j epfo;T nrd;idapy; cs;s Nf.Nf.

efhpy; epfo;e;jJ.

,ij mNdfkhf vy;NyhUk; nra;jpj;jhs; kw;Wk; TV  %ykhf mwpe;J ,Ug;ghHfs;

vd epidf;fpNwd;.

xU eLj;ju taJ cs;s jk;gjpfs; ey;y trjpahf tho;e;J te;jdH. mtHfs;

,UtUNk lhf;lHfs;. vdNt kpfTk; trjpahf tho;e;J te;jdH.

mtHfSf;F xU Foe;ij RkhH 12 taJ ,Uf;fyhk; vd epidf;fpNwd;.

mtHfsJ tPl;by; mtHfSld;  fztdpd; ngw;NwhHfSk; ,Uf;fpwhHfs;.

fhiy Ntis md;whl Ntiyfshd Fspg;gjw;fhf fztH Fspay; miwf;F

nrd;W ,Uf;fpwhH. Vw;fdNt Bath Room y; cs;s Water Heater RL

jz;zPUf;fhf on nra;ag;gl;l epiyapy; cs;sJ.

me;j Water Heatery; ,Ue;J kpd;rhuf;frpT Vw;gl;L ,Uf;fpwJ. ,J ahUf;Fk;

njwpahJ.
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mtH Fspay; miwf;Fs; nrd;wJk; jz;zPH Fohia jpwe;J ,Uf;fpwhH.

mt;tsTjhd; ma;Nah vd;W mywpagb fPNo tpOe;J tpl;lhH.

Mdhy; Fohapy; ,Ue;J jz;zPH te;J nfhz;L ,Ug;gjhy; jiu G+uhTk; <ukhf

Mfptpl;lJ.  fztupd; mywy; rj;jk; Nfl;L kidtp clNd bath roomw;Fs;

Eioe;J fztiu gpbj;J J}f;fp ,Uf;fpwhs;.

clNd me;j ngz;Zk; mywpagb fPNo tpOe;Jtpl;lhs;.

,e;j mswy; rj;jq;fis Nfl;l Foe;ij cldbahf bath roomI nehf;fp Xb

,Uf;fpwJ.

Mdhy; ey;y Ntisahf me;j fztupd; je;ij Foe;ijia bath roomw;Fs;

Nghfhky; jLj;J epWj;jptpl;L cldbahf nkapd; Rtpl;ir off nra;J tpl;lhH.

me;j ngupatupd; rkNahrpj Gj;jpapdhy; me;j Foe;ij fhg;ghw;wg;gl;lJ.

Mdhy; me;Njh gwpjhgk; me;j jk;gjpaH ,UtUk; nehbg;nghOjpy; ,we;J

tpl;ldH.

,q;F ePq;fs; Kf;fpakhf xd;iw ftzpf;f Ntz;Lk;. Vd; ,t;thW epfo;e;jJ.

Water Heatery; ,Ue;J kpd;rhuf;frpT Vw;gl;L ,Uf;fpwJ. Fohapy; cs;s

jz;zPupy; me;j kpd;rhuk; gha;e;J nfhz;L ,Uf;fpwJ. Fohia jpwf;Fk;NghJ

\hf; mbj;J ,Uf;fpwJ.

Fohia njhl;lTld; Vw;gl;l \hf;fpdhy; Fohia jpwe;J ,Uf;fhky; ifia

vLj;J ,Ue;jhy; ,e;j tpgj;ij jtpHj;J ,Uf;fyhk;.

Fohia jpwe;J tpl;L tpl;ljhy; jz;zPH te;J nfhz;Nl ,Uf;fpwJ. kpd;rhuk;

cs;s jz;zPu; jiu G+uhTk; ,Ug;gjhy; mtuJ clk;gpYk; kpd;rhuk; gha;e;J jhf;fp

,Uf;fpwJ.

fztiu kidtp njhl;lJk; kidtpapd; clkgpYk; kpd;rhuk; gha;e;J jhf;fp

,Uf;fpwJ. nkhj;jj;jpy;  ,UtUNk capiu tpl Neupl;lJ.
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,jw;F Kf;fpa fhuzk; me;j tPl;by; epWtg;gl;l vHj; ,izg;G rupahf ,Ue;J

,Uf;fhJ.

vHj; ,izg;G rupahf ,Ue;J ,Uf;Fkhdhy; cldbahf nkapd; ];tpl;rpy; Fuse
NghapUf;Fk;. ,UtUk; jg;g;pj;J ,Ug;ghHfs;.

kw;Wk; XH cz;ik rk;gtk;. ,J vdJ tPl;bNyNa epfo;e;jJ.

RkhH 5> 6 tUlq;fs; Kd;G ehd; vdJ nrhe;j Cuhd nrk;kq;Fb vd;w

fpwhkj;jpw;F nrd;W ,Ue;Njd;.

vq;fs; Cupy; cs;s Nfhtpypy; Fk;ghgpN\fk; eilngw;wJ. mjw;fhf vq;fs; tPl;by;

cwtpdHfs;> ez;gHfs; vd VuhskhdtHfs; te;J ,Ue;jhHfs;.

rkaYf;fhf xU rkay;fhuiu Vw;ghL nra;J ,Ue;Njhk;. rkay;fhuH xU

cjtpahsiu jd;Dld; mioj;J te;jpUe;jhH.

rkay;fhuupd; cjtpahsH fhiy bgDf;fhf fpiuz;lupy; rl;dp miuf;f

Muk;gpj;jhH. mtH fpiuz;lupd; mUfpy; xU gyifia Nghl;lhH.

fpiuz;liu On nra;J tpl;L mUfpy; cs;s gyifapd; kPJ epd;W nfhz;L

fpiuz;lupy; Njitahd rhkhd;fis Nghl;Lf;nfhz;L ,Ue;jhH.

ehd; mtiu ghHj;J Vd; ,t;thW gyifkPJ epd;W nfhz;L Ntiy nra;fpwPHfs;

vd;W Nfl;Nld;.

mjw;F mtH fpiuz;lH \hf; mbf;fpwJ vdNtjhd; ,t;thW nra;fpNwd; vd;whH.

NkYk;  ,J khjpup mbf;fb epfo;tJ rf[khd xd;Wjhd; vd rHt rhjhuzkhf

ftiyNa glhky; $wpdhH. vdf;F mtuJ gjpiy Nfl;lJk; kpfTk; mjpw;rpahfNt

,Ue;jJ.

Foe;ijAk; mtHfis njhl;L ,Ue;jhy; gyp Mfp ,Uf;Fk;.

ey;y Ntiyahf flTs; nrashy; me;j ngupatupd; Gj;jprhyp jdj;jhy;

Foe;ijAk; me;j ngupatUk; fhg;ghw;wg;gl;lhHfs;.

me;j tPl;by; vHj; ,izg;G kpfr;rupahf ,Ue;J ,Uf;Fkhdhy;

,e;j Jawkhd rk;gtj;ij fz;bg;ghf epfohky; jLj;J

,Uf;fyhk;.
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clNd ,J kpfTk; Mgj;jhdJ. ,e;j fpiuz;liu cgNahfpf;f Ntz;lhk; vd

mtuplk; $wpNdd;.

clNd mtH rl;dp miuf;f NtW top ,y;iy vd;Wk; NkYk; me;j fpiuz;lupy;

nra;a Ntz;ba Ntiyfs; epwa cs;sd vd;Wk; mJ ,y;yhky; rikay; nra;a

,ayhJ vd;Wk; $wptpl;lhH.

cldbahf ehd; nkapd; Rtpl;r; NghHby; vHj; rupahf ,izf;fg;gl;Ls;sjh vd

Nrhjpj;Njd;.

vHj; fk;gp ,izg;G nkapd; NghHby; fhzg;gl;lJ. Mdhy; me;j fk;gp vHj;

igg;Gld; ,izf;fg;glhky; ghjpapNyna Jz;bf;fg;gl;L ,Ue;J. mJ nky;ypa

xU Jj;jehf fk;gp.

MNjhL kl;Lkpd;wp vHj; igg; ,Uf;Fk; ,lKk; njwpatpy;iy Vd;  vdpy; me;j

vHj; Foha;; Nghl;L RkhH 25 tUlq;fs; Mfptpl;ld.

clNd ,J gw;wp vd; je;jahiu Nfl;Nld; mtUk; ftiyg;glhky; me;j fk;gp

mUe;J gy tUlq;fs; Mfptpl;lNj vd;fpwhH.

mNjhL kl;Lkpy;yhky; vy;yh iyl;LfSk; vhpfpd;wd. TV ed;whfNt njwpfpwJ.

jz;zPH Nkhl;lhH XLfpwJ. ,g;nghOJ ve;j gpur;ridAk; ,y;iyNa. mJ

vjw;fhf Njit vd;W Nfl;fpwhH.

,dp ,tuplk; Ngrp ve;j gyDk; ,y;iy vd;gij czHe;Njd;. gpwF cldbahf

xU Ntiy nra;Njd;.

tPl;by; Jzpfis csHj;Jtjw;fhf xU ePskhd Jj;jehf fk;gp ,Ue;jJ. mij

vLj;Njd;. fpiuz;lupd; mUfpy; xU jpwe;j Kw;wk; ,Ue;jJ.

me;j Kw;wj;jpd; xU %iyapy; cs;s kz; jiuapy; [hjp ky;yp nfhb fhzg;gl;lJ.

[hjp ky;yp nfhbf;fhf mbf;fb jz;zPu; Cw;wp tUtjhy; me;j kz; jiu

<ukhfNt fhzg;gl;lJ.

RkhH ,uz;L mb Moj;jpy; ,Uf;FkhW xU flg;ghiuia vLj;J  me;j kz;

gFjpapy; el;Ltpl;Nld;. NkYk; xU thsp jz;zPiu me;j kz; gFjpapy;

Cw;wpNdd;.
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ePskhd fk;gpapd; xU Kidia me;j flg;giuapy; Kbf;fpNdd;. fk;gpapd; kW

Kidia  fpiuz;lupd; Metal standy; Kbf;fp tpl;Ltpl;Nld;.

,g;nghOJ fpiuz;liu njhl;L \hf; mbf;fpwjh vd ghUq;fs; vd;W me;j

cjtpahsuplk; $wpNdd;.

mtUk; mij njhl;L ghHj;jhH. vd;d Mr;rHak; rhH> \hf; mbf;fNt ,y;iyNa

vd;W $wpdhH.

filrpahf xNu xU mDgtj;jij $wptpLfpNwd;.

ehd; tFg;Gfs; elj;jp te;j fhyj;jpy; RkhH ehd;F tUlq;fSf;F Kd;ghf

ghz;br;Nrupapy; ,Ue;J ,uz;L egHfs; vd;dplk; Hardware & Networking gbf;f

te;jhHfs;.

ntspA+upy; ,Ue;J tUtjhy; QhapW kl;Lk; tFg;Gfs; ele;jd.

me;j ,Utupy; xUtH; xU murhq;f ,yhfhtpy;  ngupa gjtpapy; gzpGwpgtH.

mtuJ mYtyfk; fzdp kakhf Mf;fg;gl;L tpl;lJ.

RkhH 125 fk;g;A+l;lHfs; ,izf;fg;gl;L tpl;ld. mtH xU BE Electrical
gl;lgjhup.  vdNt mtiu  fzdpfis epu;tfpf;Fk; nghUg;ghsuhf epakpj;J

tpl;lhHfs;.

me;j 125 fk;g;A+l;lHfis guhkwpf;Fk; xg;ge;jj;ij AMC(Annual Maintenance
Contract) fzdpfis Supply nra;j nrd;idia  NrHe;j xU gpugy fk;ngdpaplk;

nfhLj;J ,Ue;jhHfs;.

mtUf;F cjtpahf xUService Engineer  epakpf;fg;gl;L ,Ue;jhH. me;j Ser-
vice Engineer fzdpfis Supply nra;j fk;ngdpia NrHe;jtH. me;j Service
Engineer jhd; ,uz;lhtJ egH.

BE Electrical gl;lgjhup  kw;Wk; Service Engineer  Mfpa ,uz;L egHfSk;

vd;dplk; gapYtjw;fhf te;jhHfs;.

tFg;G ele;J nfhz;L ,Ue;jJ. Earth gw;wpa Topic te;jJ.

clNd mtHfs; vq;fsplk; cs;s 125 fk;g;A+l;lHfspy; 10 fk;g;A+l;lHfs; njhl;lhy;

\hf; mbf;fpwJ. vdNt mtw;iw jdpahf xJf;fp itj;J tpl;Nlhk;.  rupahd

fhuzk; Gwpatpy;iy.
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 vdNt ,g;nghOJ jhw;fhypfkhf gad;gLj;jtpy;iy vd;W $wpdhHfs;.

Mdhy; kw;wa fk;g;A+l;lHfspy; ve;jtpj gpur;ridAk; ,y;iy vd;wdH. mjw;fhd

fhuzj;jij vd;dplk; Nfl;ldH.

ehd; fk;g;A+l;lHfspy; ve;j FiwAk; ,Uf;fhJ vd;Wk; me;j fk;g;A+l;lHfSf;F

tUk; 3 PIN Power Sockety; Earth xaH rupahf ,izf;fg;glhky; loose Mf

,Uf;Fk; vd;Wk; clNd me;j SocketI Nrhjpj;J mjpy; cs;s vHj; xaH rupahf

,izf;fg;gl;Ls;sjh vd ghHf;Fk;gbAk; mwpTiu $wpNdd;.

Vd; vdpy; ehd; $wpaJ kpfTk; rupahf ,Ue;jjhfTk; mij rup nra;J tpl;L

fk;g;A+l;lHfis ,izj;j  gpwF ve;j gpur;ridAk; ,y;iy vd;Wk; $wpdhHfs;.

,dp ehd; cq;fis NkYk;  NkYk; mUf;f (uk;gk; Nghl) tpUk;gtpy;iy.

Mdhy; xNu xU Nfs;tp. vHj; xaH vq;Nf ,izf;fg;gl;L ,Uf;f Ntz;Lk;.

vg;nghOJk; vHj; xaH xU fUtpapd; Bodyy; jhd; ,izf;fg;l;L ,Uf;fNtz;Lk;.

cjhuzq;fs;: tPl;by; gad;gLj;jg;gLk; fpiuz;lupy; Metal Stand my;yJ

Nkhl;lhupd; Bodyy; cs;s xU Nghy;l; kw;Wk; el;Lld; (Bold & Nut) ,izf;fg;gl;L

,Uf;Fk;.

jz;zPH Nkhl;lhupy; (Water Motor Pump) Nkhl;lhupd; Bodyy; cs;s xU Screw
cld; ,izf;fg;gl;L ,Uf;Fk;.

rpwpa kw;Wk; ngupa nk\pd;fspy; mtw;wpd; cNyhf Body  cld; ,izf;fg;gl;L

,Uf;Fk;.

ePq;fs; ek;GfwPHfNsh ,y;iyNah vdf;F njwpahJ Mdhy;

mtHfs; mLj;jthuk; tFg;gpw;F te;jJk; cldbahf

vd;id kpfTk; ghuhl;bdhHfs;.
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Vd; vd;why; xU fUtpapy; kpd;rhuf;frpT Vw;gl;lhy; mjd; Bodyy; kpd;rhuk;

gha;e;J nfhz;L ,Uf;Fk;.

mij ,af;f kdpjd; njhLk;nghOJ \hf; mbj;J tpgj;J Vw;gLfpwJ. vHj;

,izg;G  ,Ue;jhy; me;j tpgj;J fz;bg;ghf jtpw;fg;gLk;.

vq;nfy;yhk; gpsh];bf;fpdhy; Md Body cs;sNjh  mq;nfy;yhk; vHj; ,izg;G

Njit ,y;iy.

vdNtjhd;  gpsh];bf;fpdhy; Md Body cs;s  fUtpfSf;F kw;Wk;

,ae;jpuq;fSf;F mjw;fhd xaUld; ,uz;L gpd;fs; nfhz;l Plug jhd;

nghUj;jg;gl;L ,Uf;Fk;.

Vd; vdpy; gpsh];bf; kpd;rhuj;jij flj;jhJ.

cjhuzq;fs ;

kpd;rhuj;jpdhy; ,aq;ff;$ba fUtpfspy; rpwpa nk\pd;fspy; ,Ue;J

kpfg;ngupa ,ae;jpuq;fs; tiu vtw;wpy; vy;yhk; cNyhfj;jpdhy; Md

Body  cs;sNjh  mtw;wpy; vy;yhk; mjd; Body  cld; vHj; fz;bg;ghf

,izf;fg;gl;L ,Uf;fNtz;Lk; vd;gij kdjpy; nfhs;f.

Hand Drill Machine,
Mixi,
Table Fan,
TV,
Tape Recorder,
Hair Drier.

Mfpaitfspy; ,izf;fg;gl;Ls;s xaHfspy; ,uz;L gpd;fs; nfhz;l Plug
jhd; fhzg;gLk;.

vHj; ,izg;gpd; Kf;fpaj;Jtj;ij gw;wp kpfTk; tpupthf rpy cz;ik

rkg;tq;fisAk; $wp cq;fSf;F tptupj;J ,Uf;fpNwd;.

Vd; vjw;fhf vd;Wk; mjw;F Kf;fpa fhuzk; vd;d vd;Wk; cq;fs; kdjpy;

Njhd;wyhk;.
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cyfpy; xd;Nw xd;Wf;F kl;Lk;  ,d;W tiu kUe;J fz;Lgpbf;fg;gl tpy;iy.

mjhtJ xU kdpjd; ,we;J tpl;lhy; mtid gpiof;f itf;f ve;j itj;jpaKk;

fpilahJ.

kpd;rhuk; ,d;wa tho;tpy; kpfTk; Kf;fpa mq;fk; tfpf;fpwJ.

mtdpy;yhky; XH mZTk; mirahJ vd;gJ xU gonkhop. mtd; vd;gJ

flTis Fwpg;gpLfpwJ. mJ md;W.

Mdhy; ,d;W kpd;rhuk; ,y;yhtpl;lhy; vJTNk eilngwhJ.

Mdhy; mNj kpd;rhuk; ftzf;FiwT fhuzkhf rpy Neuq;fspy;

kdpjHfspd; capiu gyp thq;fp tpLfpwJ.

ehd; mNdf egHfis ghHj;J ,Uf;fpNwd;. xU Rubber Mat my;yJ Jzpapy;

mkHe;J nfhz;L Jzpfis Iron nra;thHfs;.

fhypy; nrUg;ig mzpe;J nfhz;L fk;g;A+l;lupy; CDI nrhUFthHfs; my;yJ

vLg;ghHfs;. Vd ;vd;W Nfl;llhy; \hf; mbf;fpwJ vd;ghHfs;.

mt;thW nra;tJ ey;yjy;y NkYk; Mgj;jhdJ. ,dpAk; xUtUk; mt;thW

nra;af;$lhJ vd;gjw;fhfj;jhd; ,q;F tptupj;J cs;Nsd;.

cyfpNyNa tpiy kjpf;fKbahjJ kdpjdpd; capH vd;gij

miztUk; mwpthHfs;.

,J xU nghJthd Subject .
,ij vy;NyhUk; njwpe;J itj;jpUg;gJ mtrpak;.
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,dp rhpahd vh;j;ij vt;thW epWTtJ vd;gij gw;wp ghh;g;Nghk;.

Njitahd nghUl;fs;:

1) 6 mb ePsj;jpy; 1¼” my;yJ 1½” msT cs;s xU GI igg;

2) ey;y fdkhd Copper Wire - 3.1 mm or 3.7 mm thickness

3) 2” X ¼ gpj;jis Bolt and Nuts 2 Sets

4) ehd;F gpj;jis th\h;fs;

5) mLg;G fhp my;yJ kuf;fhp. kuj;ij vhpj;J jahhpf;fg;gl;l fhp ehd;F fpNyh msT

6) rhjhuz cg;G Rkhh; 4 fpNyh msT

,e;j Fopapd; msT 6 mb MoKk; 1 mb

mfyKk; ,Uf;f Ntz;Lk;.

xU mb mfyj;jpw;Fk; 6 mb Moj;jpw;Fk; Fop

ntl;LtJ fbdk;. 1 mb mfyk; 2 mb Mok;

vLj;jhNy NghJk;.  Mdhy; 6 mb Mok;

vLj;jhy; ey;yJ. mij vLg;gJ Rygk; jhd;.

nfhQ;rk; nrythFk;.

Mo;Foha; (Bore Well) vLg;gth;fsplk;

mjw;fhd fUtpfs; cs;sJ my;yJ igy;

m];jpthuk; (Pile Foundation)
NghLgth;fsplKk; mjw;fhd fUtpfs;

cs;sJ. igy; m];jpthuk; NghLgth;fs; ,e;j

Fopia jahh; nra;J nfhLg;ghh;fs;.

,g;nghOJ Fop jahuhfptpl ;lJ vd

fUJNthk;. ,e;j Fop fl;blj;jpw;F cs;Ns

,Uf;ff;$lhJ. ntspNa kzy; jiuapy;

MES Main Boardf;F mUfhikapy; ,Uf;f

Ntz;Lk;.

vh;j; Fop (Earth Bit)
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5.00' 6"

3.1mm or 3.7mm Thickness Copper Wire

Copper fk;gp ,uz;L tisaq;fSld;

Copper fk;gpapd; xU gf;fj;jpy; (Kidapy;) ,uz;L tisaq;fs; 1/

4” Nghy;l; nghUj;Jk; msTf;F nra;a Ntz;Lk;.

fk;gpapd; Kidapy; ,Ue;J 9 mq;Fyk; ,ilntsptpl;L xU

tisaKk; me;j tisaj;jpy; ,Ue;J jpUk;g 5 mb ,ilntsptpl;L

,uz;lhtJ tisaKk; fk;gpapNyNa nra;a Ntz;Lk;. xaiu

Jz;bf;ff; $lhJ.

6 mb ePsj;jpy;  1.25” my;yJ 1.5” mstpy; cs;s xU GI igg;

,e;j Fohapy; ,uz;L Jisfs; (1/4 mq;Fyk;

Nghy;l;; nghUj;Jkstpw;F) ,uz;L Kidfspy;

Nghl Ntz;Lk;.

Jisfs; Kidfspy; ,Ue;J 6 mq;Fyk;

,ilntsp tpl;L ,Uf;fNtz;Lk;. ,uz;L

JisfSf;Fk; ,ilNa 5 mb ,ilntsp

,Uf;fNtz;Lk;.

Fohapd; xU Kidia rha;thf ntl;bdhy;

$h;ikahfptpLk;.

fk;gpapd; tisaq;fs; cs;s gf;fj;ij

Foha;f;Fs;tpl;L Fohapy; cs;s JisfSf;F

Neuhf fk;gpapd; tisaq;fs; ,Uf;FkhW

itj;J gpj;jis Nghy;l ;Lfis Nghl ;L

th\h;fisAk; Nghl;L el;Lfis KLf;fptpl

Ntz;Lk;.

Fohapd; ntspNa Rkhh; 3 mq;Fyk; mstpw;F

fk;gp ePl;bf; nfhz;L ,Uf;Fk;. mij klf;fptpl

Ntz;Lk;.

1/4 mq;;Fs
Jis

1/4 mq;Fs
Jis

5 
m

b
6 

m
q

;F
y

k
;

6 
m

q
;F

y
k
;

6 mb GI igg;



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

107

CIIT
 In

fot
ec

h

CIIT
 In

fot
ec

h

Fohapd; cl;gFjpapy; fk;gpia nghUj;j Kbahtpl;lhy; Fohapd;

ntspg;Gwk; itj;Jk; nghUj;jyhk;.

gpj;jis
th\u;fs;

1/4” gpj;jis
Bolts & Nuts

3.
7m

m
 T

hi
ck

ne
ss

 c
op

pe
r w

ire

1/4 mq;;Fs
Jis

1/4 mq;Fs
Jis

5 
m

b
6 

m
q

;F
y

k
;

6 
m

q
;F

y
k
;

6 mb GI igg;

vu;j;;ij mikf;f Njitahd nghUl;fs;
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,e;j Fohia me;j 6 mb Fopapd; eLtpy;

itAq;fs;. Rkhh; 3 mb Moj;jpw;F Mw;W

kziy epug;Gq;fs;.

kPjKs;s gFjpia fhpiaAk;> cg;igAk;

kzYld; fye;J epug;gp tpLq;fs;. gpwF

jz;zPiu Rkhh; 4 my;yJ 5 thspfs; me;j

Fopapy; Cw;Wq;fs;.

Copper fk;gpapd; kWKidia MES Main
Boardy; cs;s Earth Linky; ,izf;fTk;.

Copper fk;gp xNu fk;g pahf ,Uf;f

Ntz;Lk;.

,izg;Gfs; (Joints) eLtpy; ,y;yhky;

,Ug;gJ ey;yJ.

vh;j; Fopapy; igg;ig Rw;wp 1 mb mstpy;

rJukhf my;yJ tl;lkhf xU njhl;b Nghy;

6 mq;Fyk; cauj;jpw;F fl;b tplTk;.

vh;j; Fop vg;NghJk; <ukhf ,Uf;f Ntz;Lk;. vdNt jz;zPiu mbf;fb

Cw;wp tuTk;. fhp cg;G vg;NghJk; <uj;jd;ikia itj;Jf; nfhz;L

,Uf;Fk;.

fhp xU ey;y kpd; flj;jp. cg;G vg;NghJk; <uj; jd;ikia jf;f itf;f

Nrh;f;fg;gLfpwJ.
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gpwF me;j Fopapy; kzYld; cg;G fhp fye;j fyitia epug;gp jz;zPiu
Cw;Wq;fs; rhjhuzkhf ,uz;L vh;j; Fopfs; ,Ug;gJ vg;NghJk; ey;yJ. xd;W
gOjhdhy; ,uz;lhtJ Ntiy nra;Ak;.

njhopw;rhiyfspy; nghpa ,ae;jpuq;fSf;F jdpj;jdpahf vh;j; ,Ug;gJ mtrpak;.

6 mb Mo Fop vLf;f trjp ,y;yhtpl;lhy; fPo;f;fz;l Kiwia gpd;gw;wTk;:

Fohapd; xU Kidia rha;thf ntl;bdhy; $h;ikahfptpLk; my;yJ xU
Kidia nrk;kl;bahy; mbj;jhy; gl;ilahf cspNghy; MfptpLk;.

cq;fshy; vLf;ff;$ba mstpw;F Fopia 2 my;yJ 3 mb Moj;jpw;F vLq;fs;.

gpwF ,e;j Fohia eLtpy; nrq;Fj;jhf Neuhf itj;J Nky; Kidapy;

nrk;kl;bahy; mbj;jhy; jiu kl;lk; tiu vspjhf cs;Ns nrd;WtpLk;.

epWtg;gl;l vu;j;jpd;  mikg;G

fup>  cg;G
kzy; fyit

kzy;

To MES Main Board

me;j Fopapy; jz;zPiu xd;W my;yJ
,uz;L thspfs; Cw;wptpLq;fs;.



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

110

CIIT
 In

fot
ec

h

CIIT
 In

fot
ec

h

vu;j;;ij mikf;f Njitahd nghUl;fs;

1 mb mfyk;

1/4 mq;;Fs
Jis

1/4 mq;Fs
Jis

gpj;jis
th\u;fs;

1/4” gpj;jis
Bolts & Nuts

6 mb Mokhd Fop

epWtg;gl;l vu;j;jpd;  mikg;G

fup>  cg;G
kzy; fyit

kzy;

To MES Main Board

3.
7m

m
 T

hi
ck

ne
ss

 c
op

pe
r w

ire

5 
m

b
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q

;F
y

k
;

6 
m

q
;F

y
k
;

6 mb GI igg;
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vh;j; rhpahd epiyapy; ,Ug;gjpy;iy. mjw;fhd fhuzq;fs; gpd;tUkhW:

vh;j; Fop (Earth Bit) NkNy $wg;gl;lgb nra;ag;gLtJ ,y;iy.

igg;gpy; gpj;jis Bolt Nut NghLtjpy;iy.

Copper Wiref;Fg; gjpyhf GI WireI jbkd; ,y;yhky; nky;ypajhf nryT fUjp

cgNahfpf;fg;gl;L ,Uf;Fk;.  ,jdhy; ehsiltpy; fk;gp JUg;gpbj;J igg;gpy;

,Ue;J fk;gpapd; ,izg;G Jz;bf;f tha;g;G cs;sJ.

fk;gpia Fohapd; mbg;ghfk; tiu nfhz;L nry;yhky; NkypUe;Nj ,izj;J

tpLthh;fs;.

vh;j;Jf;F G+kpapy; <ug;gir kpf kpf mtrpak;.  G+kpapd; Nky; kl;lj;jpy; <uk;

mjpfkhf ,Uf;fhJ. Mdhy; Mok; Nghfg;Nghf <ug;gir mjpfkhf ,Uf;Fk;.

mjw;fhfj;jhd; 6 mb ePsf; Foha; Njit.

ehsiltpy; Foha; JUgpbf;fg;gl;L Jz;bf;fg;glyhk;. mjw;fhfj;jhd;

mbg;ghfk;tiu Copper fk;gpia cgNahfpf;f Ntz;Lk;.

igg; JUg;gpbj;jhYk; Copper Wire mbkl;lk; tiu <ug;gir cs;s ,lk; tiu

,Ug;gjhy; vh;j; rhpahdgb vg;NghJk; ,Uf;f tha;g;gpUf;Fk;.

vh;j;ij epWtpdhy; kl;Lk; NghjhJ ,J rhpahd epiyapy; cs;sjh vd mbf;fb

Nrhjpg;gJ ey;yJ.

vh;j;jpd; kpf Kf;fpa cgNahfk;  kdpj capiu
ghJfhg;gjw;Fj;jhd;.
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Kf;fpakhf vh;j;jpd; cgNahfk; kdpj caphpd; ghJfhg;Gf;fhf vd;gij mwpe;Njhk;.

Mdhy; fk;g;A+l;lhpy; Hard Diskd; ghJfhg;Gf;F fz;bg;ghf vh;j; Njit.

fk;g;A+l;lhpy; Mother Board, Daughter Board, RAM, Floppy Drive, CD_ROM Drive
kw;Wk; Processor Nghd;w ghfq;fs; vJthapDk; gOjile;Jtpl;lhy; cldbahf

NtW xd;iw khw;wptplyhk;.

mJNghd;W Hard Disk gOjhdhYk; cldbahf khw;wptplyhk;. khw;wpj;jhd;

MfNtz;Lk;. Mdhy; gOjhd Hard Disky; cs;s tpiykjpf;f Kbahj

Dataf;fis jpUk;g ngWtJ vd;gJ Kbahj xd;W.

vdNt Hard DiskI gOjilahky; ghJfhf;f Ntz;baJ mtrpakhfpwJ.

mjw;fhfj;jhd; fk;g;A+l;lUf;F vu;j; mtrpak; Njitg;gLfpwJ.

fk;g;A+l;lh; ghfq;fs; gOjilahky; ,Uf;f Njitahd ghJfhg;G eltbf;iffs;

Njit. mtw;wpy; Kjy; ghJfhg;G eltbf;ifjhd; vh;j;.

mjhtJ fz;bg;ghf vh;j; epWtg;gl;L ,Uf;f Ntz;Lk;. epWtg;gl;l vu;j; rupahf

cs;sjh vd;gij mbf;fb Nrhjpf;f Ntz;Lk;.

vu;j; ,y;yhtpl;lhy; Hard Disk gOjila tha;g;Gfs; kpf kpf mjpfk;.

vdNt xU fk;g;A+l;liu xU ,lj;jpy; mjhtJ mYtyfj;jpNyh my;yJ tPl;bNyh

epWTk;NghJ Kjd; Kjypy; mq;F vh;j; rhpahf cs;sjh vd;gij fz;bg;ghf

Nrhjpf;f Ntz;Lk;.

vh;j; rhpahf ,y;yhj ,lq;fspy; fk;g;A+l;liu epWTtJ cfe;jJ my;y.

vh;j;jpd; Kf;fpaj;Jtk; fk;g;A+l;lUf;F vjw;fhf Njit?
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EarthI Nrhjpj;jy ;

Earth Testing

vh;j; ,izg;G fk;g;A+l;lUf;F fz;bg;ghf Ntz;Lk;. rhjhuzkhf fk;g;A+l;lUf;F

kl;Lk; ,y;yhky; md;whl cgNahfj;jpy; cs;s vy;yh tpjkhd (Electric and
Electronic appliances)  kpd;rhu rhjdq;fSf;Fk; Earth kpf kpf mtrpak; Njit.

];tpl;r; Nghh;Lfspy; %d;W Jisfs; nfhz;l rhf;nfl;Lfs ;(Socket)  ,Uf;Fk;.

Earth

Right Side
Line

Left Side
Neutral

rpy Socketfspy; NkNy $wg;gl;l tpjpg;gb ,y;yhky; Jisfs; khwp

,izf;fg;gl;bUf;fyhk;. mjhtJ ,lJ Jisapy; LineAk; tyJ Jisapy;

NutralYk; ,izf;fg;gl;L ,Uf;fyhk;. ,t;thW ,Ue;jhYk; kpd;rhu

rhjdq;fs; Ntiy nra;Ak;. Mdhy; ,J jtwhd ,izg;G Kiw MFk;.

rpy Neuq;fspy; mtruk; fhuzkhf vyf;l;hP\pad;fs; ,uz;L xah;fis

tpjpg;gb ,y;yhky; ,uz;L Jisfspy; ,izj;J tpLthh;fs;.

%d;W Jisfspy; fPo;fz;lthW ,izg;Gfs; ,Uf;f Ntz;Lk;.

Nky; Jis Earth
,lJ Gwk; cs;s Jis Nutral
tyJ Gwk; cs;s Jis Line  my;yJ Phase

LineI Phase vd;Wk; miof;fyhk;.  ,uz;Lk; xd;iwNa

Fwpg;gpLfpwJ.
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vdNt Kjd; Kjypy; cq;fs; tPLfspy; Line kw;Wk; Nutral NkNy $wg;gl;l

tpjpg;gb ,Uf;fpwjh vd Nrhjpf;fTk;. mt;thW ,y;yhky; ,Ue;jhy; Kjypy;

Line, Nutral ,izg;Gfis rhp nra;aTk;.

,J jhd; rhpahd Kiwapy; cs;s ,izg;Gfs;.

vh;j; Nky; Jisapy; rhpahf ,izf;fg;gl;L ,Uf;Fk;.

Mdhy; Nutral Yk; Linek; khwp khwp ,izf;fg;gl;L ,Uf;fyhk;. Kjypy;

mitfis Nrhjpj;J rhp nra;aTk;.

vh;j; ,izg;G ,Uf;fyhk;. Mdhy; me;j vh;j; ey;y vh;j;jh (Good Earth) vd;gij

Nrhjpf;f Ntz;Lk;.

Earth

Right Side
Line

Left Side
Neutral

vh;j; ey;yjhf ,y;yhtpl;lhy; fk;g;A+l;lh; gOjhfptpl tha;g;G kpf kpf mjpfk;.

vdNt rhpahd ey;y vh;j; ,y;yhtpl;lhy; mq;F ComputerI Install  nra;a

$lhJ. vdNt Kjd; Kjyhf vh;j;ij Nrhjpf;f Ntz;Lk;.

xU vh;j; ey;y Kiwapy; (Good Earth) ,Uf;fpwjh vd;gij Multi Meter
cjtpAld; Nrhjpj;J tplyhk;. fPo;fz;l Multi Metery; %d;W tpjkhd

msTfis msf;f %d;W tpj epiyfs; cs;sd.

OHMS -  nu]p];lh; msit msf;f

AC - AC - Nthy;Nli[ msf;f

DC - DC Nthy;Nli[ msf;f;

,e;j 3y; AC epiyia Njh;T nra;aTk;. NkYk; 0 Kjy; 10 tiu

msf;f 10         Range I Njh;T nra;aTk;.
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,e;j ,uz;L xah;fspd; xU Kidia ky;b kPl;lhpy; cs;s mjw;fhd

Jisfspy; nghUj;jTk;.

mjhtJ rptg;G xaiu rptg;G JisapYk; fUg;G xaiu fUg;G JisapYk;

nghUj;jTk;.

Rtw;wpy; cs;s ];tpl;r; Nghh;by; cs;s 3 Jisfs; cs;s rhf;nfl;by; (Socket)
vh;j; Jisapy; fUg;G xaiuAk;>

epAl;uy; (Neutral) Jisapy; rptg;G xaiuAk; nghUj;jTk;.

khw;wpAk; nghUj;jyhk;.

mjhtJ xah;fspd; kWKidia vh;j;J kw;Wk; epAl;uy; Jisfspy; jhd;

nghUj;j Ntz;Lk;.

Line Jisapy; nghUj;j $lhJ. fhypahf ,Uf;f Ntz;Lk;.

Nrhjid vh;j;ijAk;> epAl;uiyAk; cgNahfpj;Jjhd; nra;a Ntz;Lk;.

];tpl;r; Mg; epiyapy; ,Uf;f Ntz;Lk;. Md; nra;a $lhJ.

,g;nghOJ ky;b kPl;lhpy; Ks;is (Reading)I ghUq;fs;.

ky;b kPl;lhpy; rptg;G kw;Wk; fUg;G Mfpa ,uz;L xah;fs; cs;sd.

,itfis Test Probe vd;gh;.
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vh;j;Nj ,y;iy (No Earth)
ky;b kPl;lh;  G+[;ak;  fhz;gpj;jhy;  G+[;ak;
Xy;l; vd nghUs;. mjhtJ vh;j;Nj ,y;iy
vd;W nghUs;.

Rkhuhd vh;j; (Poor Earth)
Nthy;l ; msT 7 my;yJ mjw;F Nky;

fhz;gpj;jhy; Rkhuhd vh;j; (Poor Earth). ey;y

vh;j; my;y (Not a Good Earth) vd;W nghUs;.

mLg;G fhpiaAk; cg;igAk; fye;J vh;j; Fopapy;

Nghl;L mij ey;yjhf khw;w Ntz;Lk; my;yJ

xU Gjpa vh;j; Fop (Earth Bit) Nghl Ntz;Lk;.

ey;y vh;j; (Good Earth)
Nthy;lmsT  1y; ,Ue;J 6f;Fs; VjhtJ xU
msit fhz;gpj;jhy; mJ rpwe;j kpf ey;y
vh;j; vd nghUs;.

msT 1> 2> 3> 4> 5 my;yJ 6 vd VjhtJ
xd;whf ,Uf;fyhk;.

vh;j; Fopapy; jz;zPh; Cw;Wtjw;F trjp ,Ue;jhy; 2 my;yJ 3
thsp jz;zPh; Cw;wTk;. vh;j; gioagb ey;y epiyf;F te;J tpLk;.

N             L

Test Ptobs
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1)  epWtg;gl;l vh;j;jpy; rf;jp Fiwe;J tpl;lhy; jpUk;gTk; vh;j; ey;y

epiyf;F nfhz;L tUk; gbahd epiyapy; vh;j; epWtg;gl Ntz;Lk;.

2)  rjhuzkhf kio nga;fpd;w fhyq;fspy; vh;j; typik cs;sjhf  (Good
Earth) ,Uf;Fk;. ntapy; fhyq;fspy; typik ,oe;J (No Effect)
fhzg;gLk;.

3)  mjw;F Kf;fpa fhuzk; vh;j; igg;ig Rw;wpYk;> mjd; mbg;ghfj;jpYk;

<ug;gir ,y;yhky; ,Ug;gJ jhd;. me;j khjphpahd rkaq;fspy; ,uz;L

my;yJ %d;W thsp jz;zPh; Cw;wp vh;j;ij Good Earth Mf khw;wyhk;.

4)  vh;j;ij typik cs;s vh;j;jhf (Good Earth) khw;Wtjw;F vh;j; Fopapy;

jz;zPh; Cw;wp rhp nra;tJ jhd; xNu top.

5)  Mdhy; vh;j; rhpahd Kiwapy; epWtg;gLtJ ,y;iy. jz;zPh; Cw;Wk;

trjpAk; ,Ug;gJ ,y;iy.

6)  ,t;thW vh;j; epWTtJ Mgj;jhd xd;whFk;. vh;j; ey;y epiyapy;

,y;yhky; ,Ug;gJ  fk;g;A+l;lUf;F  kl;Lk; Mgj;J  ,y;iy kdpj

capUf;Fk; Mgj;jhdJ  vd;gij kdjpy; nfhs;s Ntz;Lk;.

7)  mNef ,lq;fspy; fl;lhe;jiuapy; Rkhh; 6mb ePsj;jpw;F xU igg;ig

nrk;kl;bahy; mbj;J tpl;L nry;fpwhh;fs;. mJ rhpahd vh;j; my;;y.

vh;j; epWTk; NghJ Kf;fpakhf ftdpf;f Ntz;baitfs;:
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b[pl;ly; kPl;lHfs;- Digital Multimeters

ky;b kPl;lHfs; - Multimeters
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Mdyhf;  ky;b kPl;lH
Analog Multimeter

Test Prob

nu]p];lh;

ky;b kPl;lh; vd;gJ gytpjkhd msTfis msf;ff; $ba xU fUtp.
Mq;fpyj;jpy; Multi vd;why; gy tpjkhdJ vd;W nghUs;.

Meter vd;gJ msTfis fhz;gpf;Fk; XU fUtp. vdNt ,jd; %yk;
gytpjkhd msTfis Jy;ypakhf mse;J njhpe;J nfhs;syhk;.

vyf;l;uhdpf; vd;[Pdpah;fs;> Vd; ehk; Xt;nthUtUk; ,J gw;wp fz;bg;ghf
njhpe;J itj;Jf;nfhs;tJ ey;yJ.

,ij cgNahfpg;gJ kpf kpf Rygk;. kpfTk; cgNahfkhd XU fUtp.

ky;b kPl;lHfs; - Multimeters
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AC Volt :  rhjhuzkhf ehk; cgNahfpf;Fk; kpd;rhuk; ,uz;L tifg;gLk;.

1. AC - Alternative Current

2. DC - Direct Current

tPLfspYk; njhopw;rhiyfspYk; cgNahfpf;fg;gLk; kpd;rhuk; AC tifia
rhh;e;jJ. ,e;j kpd;rhuj;ij Nrkpj;J itj;J cgNahfpf;f KbahJ. cw;gj;jp
Mfpnfhz;L ,Uf;Fk; NghNj cgNahfpj;Jf; nfhz;L ,Uf;fNtz;Lk;.

,e ;j tif kpd;rhuk; fhw ;whiyfs;> mdy;kpd; epiyaq;fs;.
mizf;fl;Lfs; %yk; jahhpf ;fg ;gLfpwJ. tPLfSf;Fk;>
njhopw;rhiyfSf;Fk; fPo;fz;l msTfspy; toq;fg;gLfpwJ.

tPLfSf;F 220 Volt - Single Phase

njhopw;rhiyfSf;F 440 Volt - Three Phase

Mdhy; rpy rkaq;fspy; rhpahf 220 voltfs; ,Uf;fhJ Rkhh; 200y; ,Ue;J
240f;Fs; ,Uf;Fk;

rpy Neuq;fspy; 200 volt msit tpl FiwthfTk; ,Uf;Fk;. ,e;j msit
AC Volt vd;gh;.

,jd; %yk; msf;ff;$ba msTfs; vd;d?

1) AC Volts

2) DC Volts

3) Ohms

4) Amphear

,e;j ehd;F tpjkhd msTfis Multi Meter %yk; mse;J njhpe;J nfhs;syhk;.

,J jtpu njhlh;r;rp NrhjidAk; (Continuity Test) nra;ayhk;.

,it Xt;nthd;iwAk; gw;wp ghh;g;Nghk;.

AC Volt,

DC Volt,

Ohms,

 Amphere

and  Continuity Test
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DC Volt:

Direct Currentd; msit DC Volt vd;fpNwhk;. ,e;j tif kpd;rhuk;

,uz;L tpjkhf jahhpf;fyhk;.

1. ACy; ,Ue;J DCMf khw;Wjy;

2. ,uhrad fyit %yk; jahhpj;jy;.

ACy; ,Ue;J DC Mf khw;Wjy;;;;;

AC kpd;rhuj;ij xU nuf;bigah; (Rectifier) mjhtJ lNahL(Diode)I
gad;gLj;jp DC Mf khw;wp cgNahfpf;fyhk;.

vy;yh tpjkhd vyf;uhdpf; cgfuzq;fSk; fk;g;A+l;lh; cl;gl DC
kpd;rhuj;jpy;jhd; ,aq;fp tUfpd;wd.

NubNah> kpA+rpf; rp];lk;> TV> Nlg; nufhh;lh;> lhh;r; iyl;> vkh;n[d;]p

iyl; Nghd;w cgfuzq;fSf;F Fiwe;j mstpy; mjhtJ 3, 6, 9, 12
Nghd;w msTfspy; DC Volt NghJkhdJ.

vdNt AC 220Volt mstpy; fpilg;gjhy; mij Njitahd msTf;F

Fiwj;J jpUk;g nuf;bigah; gad;gLj;jp DC Mf khw;wp cgNahfpf;fpNwhk;.

220 Volt AC kpd;rhuj;ij Njitahd msTf;F Fiwf;f Step Down
TransformerI cgNahfg;gLj;JfpNwhk;.

,urhad fyit %yk; ngWjy;

Dry Cell vd;W miof;fg;gLk; lhh;r; iyl; kw;Wk; buhd;rp];lh;fspy;

cgNahfpf;fg;gLk; ghl;lhpfs; ,e;j tifia rhh;e;jJ. mtw;wpy; ,urhad

fyitfs; cs;sd. mjd; %yk; kpd;rhuk; 1.5Volt msTfspy; fpilf;fpwJ.

xU ghl;lhpapy; fpilf;Fk; msT 1.5Volt rpy lhh;r; iyl;LfspYk;>

buhd;rp];lh;fspYk; 2 my;yJ 3 ghl;lhpfs; Njitahd msTf;F

gad;gLj;Jthh;fs;.
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DC kpd;rhuj;ij Nrkpj;J itj;J gad;gLj;jyhk;. ,jw;nfd;W

jdpahf ghl;lhpfs; cs;sd.

AC kpd;rhuj;ij DCMf khw;wp ,e;j tif ghl;lhpfspy;

Nrkpf;fpwhh;fs;.

,e;j tif ghl;lhpfs; mstpy; nghpajhfTk; mjpf fdkhfTk;

,Uf;Fk;. ,itfs; 6, 12, 24,  Volt msTfspy; fpilf;fpd;wd.

,itfs; ehd;F rf;fu thfdq;fshd fhh;> g];> yhhp> ;

MfpaitfspYk; kw;Wk; UPS, Inverter Nghd;witfspYk;

gad;gLj;jg;gLfpd;wd.

ghl;lhpfspd;
vz;zpf;if

Volt msT

1 1.5 Volt
2 3.0 Volt
3 4.5 Volt
4 6.0 Volt
5 7.5 Volt
6 9.0 Volt
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nu]p];ld;]; (Resistance) Xk;]; (Ohms) msT

nu]p];lh;fs; msit Xk;]; msTfs; %yk; Fwpg;gplyhk;.

Resist vd;why; jil vd;W nghUs;. vdNt Resister vd;why; jilia

Vw;gLj;Jfpw nghUs; vd;W ngah;.

xU nu]p];lh; Nky; gy tl;ltbtkhd tz;zq;fs; G+rg;gl;L ,Uf;Fk;.

mjw;F Color Code vd;W ngah;.

,e;j tz;zq;fs; %yk; ehk; nu]p];lhpd; msit njhpe;J nfhs;syhk;.

10 Volt DC kpd;rhuj;ij ,uz;L Volt mstpy; gpupj;J gad;gLj;j ,e;j

nu]p];lh;fs; gad;gLfpd;wd.

vt;thW Speed Brakerfs; (Ntfj; jilfs;) NuhLfspy; thfdq;fspd; Ntfj;ij

Fiwf;f gad;gLfpwNjh mJNghy ,e;j nu]p];lh;fs; Njitahd msTf;F

Nthy;Lfis Fiwf;fTk;> Nthy;Lfis gphpj;J (Voltage Divider) cgNahfpf;fTk;

gad;gLfpd;wd.

NkYk; Circuitfspy; Currentd; msit Fiwj;J gad;gLj;jTk; ,itfs;

gad;gLfpd;wd.

cjhuzj;jpw;F 100 milli Ams CurrentI 10 milli Ams Mf Fiwj;J

gad;gLj;jyhk;.
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Mk;gpah; (Amphere)
Volt vd;gJ kpd; mOj;jk;. Current vd;gJ kpd; Ntfk;.

kpd;rhuj;jpd; Ntfk; ve;j mstpy; gha;fpwJ vd;w msTjhd; Mk;gpah; MFk;.

kpd;mOj;jk; mjpfkhf ,Ue;jhy; kpd; NtfKk; mjpfkhf ,Uf;Fk;.

mjhtJ Volt mjpfkhf ,Ue;jhy; Mk;gpahpd; msTk; mjpfkhf ,Uf;Fk;.

Volt Fiwthf ,Ue;jhy; Mk;gpahpd; msTk; Fiwthf ,Uf;Fk;.

cjhuzj;jpw;F Nky; khbapy; cs;s jz;zPh; njhl;bapy; (Overhead Tank) jz;zPh;

mjpf mstpy; ,Ue;jhy; fPNo cs;s Fohapy; tUk; jz;zPhpd; Ntfk; mjpfkhf

,Uf;Fk;. mjhtJ xU thsp rPf;fpuk; epuk;gptpLk;.

mNj njhl;bapy; jz;zPh; Fiwthf ,Ue;jhy; thsp epuk;g mjpf Neuk; gpbf;Fk;.

jz;zPh; njhl;bapy; jz;zPhpd; msit nghWj;J Fohapy; tUk; jz;zPhpd; Ntfk;

,Uf;fpwJ.

,e;j jj;Jtk;jhd; Mk;gpah; MFk;. AC, DC kpd;rhuk; ve;j Ntfj;jpy; gha;fpwJ

vd;gij Mk;gpah; (Amphere) mstpy; Fwpg;gplg;gLk;.

ky;bkPl;lu; tiffs ;; (Types of Multi Meters)

,uz;L tif kPl;lh;fs; cs;sd
msTfis msf;f ,uz;L tpjkhd kPl;lh;fs; cs;sd

1) Digital Multimeter

2) Analog Multimeter

Anolog  Multi Meter

fbfhuj;jpy; Ks; efh;e;J Neuj;ij fhl;LfpwJ. mjhtJ fbfhuj;jpy; 3 Ks;fs;
cs;sd. kzp> epkplk;> tpdhbfs; Mfpa msTfis me;j me;j Ks;fs; ,Uf;Fk;
,lj;ij itj;J njhpe;J nfhs;fpNwhk;.
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Mfpa ehd;F tpjkhd msTfis msg;gjhy; ehd;F tpjkhd mstPLfs;

me;j kPl;lhpy; Fwpg;gplg;gl;L ,Uf;Fk;.

ehk; ve;j msit msf;fpNwhNkh mjw;fhd ];Nfypd; FwpaPLfs; ek;gh;fis

ghh;j;J njhpe;J nfhs;s Ntz;Lk;.

rhjhuz epiyapy; mjhtJ cgNahfpf;fhj epiyapy; Ks; ,lJGwk; Xukhf

Muk;g ,lj;jpy; ,Uf;Fk;.

ehk; xU msit msf;Fk; NghJ Ks; efh;e;J mjw;fhd mstpy; epw;Fk;.

Ks; efh;e;J ,Uf;Fk; ,lj;jpy; cs;s ek;gh;fs; jhd; mjw;fhd msT.

mjhtJ ehk; eilKiwapy; cgNahfpf;fpw xNu ];Nfypy; ,uz;L tpjkhd

msTfis fhzyhk;.

];Nfypd; xUgf;fk; mq;Fyk; msTfspYk; kWgf;fk; nrd;bkPl;lh; msTfspYk;

cs;sd.

ehk; me;j ];Nfiyg; gad;gLj;jp ,uz;L tpjkhf msf;fyhk;.

mJNghy ehd;F tpjkhd ];Nfy;fs; ky;b kPl;lhpy; ,Uf;Fk;. fPo;g;gf;fk; xU

RoYk; ];tpl;r; (Rotary Switch) fhzg;gLk;. msf;f Ntz;ba Njitahd msit

Njh;T nra;a ,ij gad;gLj;j Ntz;Lk;.

,Nj jj;Jtk;jhd; Anolog MeterfspYk; gad;gLj;jg;gLfpd;wd. ,e;j kPl;lhpy;

xNu xU Ks;jhd; fhzg;gLk;.

Ohms

DC Volt

AC Volt

Amphere

,e;j Rtpl ;rpd; %yk; ehk ; Kjypy; msf;f Ntz;ba ehmsTfshd
Ohms, AC Volt, DC Volt, Amphere

Mfpatw;wpy; ve;j msit msf;f Ntz;LNkh mij Njh;T nra;J nfhs;s
Ntz;Lk;.
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gpwF kPl;lhpy; Ks; efh;e;J epw;Fk; ,lj;jpy; ];Nfypy; cs;s 4 msTfspy; ehk;

Njh;T nra;ag;gl;Ls;s  msTf;fhd msTfis (vz;fis) ghh;j;J njhpe;J

nfhs;s Ntz;Lk;.

DIGITAL  METER
,e;j kPl;lhpy; Ks; fpilahJ. Calculatory;

vz;fs; fhz;gpf;fg;gLtJ Nghy;

msTfis vz;fs; tbtj;jpy;

fhz;gpf;Fk;.

msf;fNtz;ba msTfis Njh;T nra;a

,jpYk; xU Rotary Switch cs;sJ.

TEST  PROB
rptg;G fUg;G Mfpa ,uz;L epwq;fspy;

,uz;L xah;fs; cs;sd. ,tw;wpd;

,UGwKk; ,uz;L fndf;lh;fs;

nghUj;jg;gl;L ,Uf;Fk;.

,e;j xah;fspd; xU Kidapy; cs;s fndf;lh;fs; $h;ikahf xU fk;gp Nghy;

,Uf;Fk;.

kPl;lhpy; ,jw;fhd ,uz;L fndf;lh;fs; xd;W rptg;G epwj;jpYk; ,uz;lhtJ

fhpa epwj;jpYk; ,Uf;Fk;.

rptg;G xaiu kPl;lhpd; rptg;G JisapYk; fUg;G xaiu kPl;lhpd; fUg;G

JisapYk; nghUj;j Ntz;Lk;.

rptg;G Jis Positive(+) vd;gijAk;> fUg;Gj;Jis Negative(-) vd;gijAk;

Fwpg;gpLfpwJ. kPl;liu cgNahfpf;Fk; NghJ ,itfs; rhpahf nghUj;jg;gl

Ntz;Lk;.
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Analog MeterI cgNahfpf;Fk; Kiw

Xk;]; msTfis msf;Fk; Kiw:

kPl;lh; ];Nfypy; Nky;gf;fk; cs;s ];Nfy; FwpaPLfs; Xk;]; msit

fhl;Lfpd;wd.  0tpy; ,Ue;J 10K tiu cs;s msTfs; tiu msf;fyhk;.

rpy kPl;lu;fspy; 5 Mega Ohms (5MK) msTfs; tiu msf;fyhk;. ];Nfypy;

,U gf;fKk; ,uz;L thpirfshf ek;gh;fs; Fwpg;gplg;gl;L ,Uf;Fk;.

R x 1 kPl;lhpd; msit 000001My; ngUf;f  Ntz;Lk;.

R x 10 kPl;lhpd; msit 0010My; ngUf;f Ntz;Lk;.

R x 100 kPl;lhpd; msit 0100My; ngUf;f Ntz;Lk;.

R x 1000 kPl;lhpd; msit 1000My; ngUf;f Ntz;Lk;.

R (Resister) vd;why; kPl;lhpy; fhz;gpf;Fk; vz; vd;W nghUs;. Xk;]; msit

msg;gjw;fhd cs;s FwpaPL.

fPo; thpir   0 Kjy; 1K tiu

Fwpg;gplg;gl;L ,Uf;Fk;.

Nky; thpir 0 Kjy; 10K tiu

Fw p g ; g p l g ; g l ; bUf ;Fk ; .

kPl;lhpd; fPo; ghfj;jpy; cs;s

];tpl;rpy; 4 epiyfs; Xk;];

msit msg;gjw;fhf

fhzg;gLk;.

Xk;]; ];Nfy; Oms Scale
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fPNo rpy cjhuzq;fs;

1000 Xk;]; mjhtJ 1K msTs;s nu]p];liu msf;Fk; NghJ Ks; vt;thW

fhz;gpf;Fk; vd;gij ghh;g;Nghk;.

,e;j 4 epiyfis Mq;fpyj;jpy; NuQ;r; (Range) vd;gh;.

R x 1I xd;whtJ NuQ;r;

R x 10I 10tJ NuQ;r;

R x 100I 100tJ NuQ;r;

R x 1000I1000tJ NuQ;r; my;yJ 1K NuQ;r; vd;gh;.

,e;j 1K nu]p];liu 4 NuQ;r;fspYk; itj;J msf;fyhk;.

KjyhtJ NuQ;rpy; itj;J mse;jhy; Ks; 1K vd;w ,lj;jpy; epw;Fk;.

10tJ NuQ;rpy; itj;J mse;jhy; Ks; fPo;thpirapy; 100 vd;w ,lj;jpy; epw;Fk;.

mjhtJ

100 x 10 = 1000 vd nghUs;.

100tJ NuQ;rpy; itj;J mse;jhy; Ks; Nky;thpirapy; 10 vd;w ,lj;jpy;

epw;Fk;.

mjhtJ 10 x 100 = 1000

1K NuQ;rpy; itj;J mse;jhy; Ks; fPo; thpirapy; 1 vd;w ,lj;jpy; epw;Fk;.

mjhtJ 1 x 1000 = 1K

,t;thW Njitahd NuQ;Rfis Rtpl;r; %yk; Njh;T nra;J rhpahd

msTfis fz;lwpayhk;.
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nray;Kiw:

nu]p];lupd; msTfis Xk;];(OHMs) vd;W Fwpg;gpLtu;. xU nu]p];liu

msg;gjw;F Kd;G Rotary SwitchI Njitahd Range f;F Nju;T nra;J nfhs;s

Ntz;Lk;.

500K nu]p];liu msf;f R x 1000 Range I Nju;T nra;a Ntz;Lk;.

XU nu]p];lUf;F ,uz;L Kidfs; cs;sd. ,uz;L Test Probd; Kidfis

nu]p];lupd; ,uz;L Kidfspy; itj;J msf;f Ntz;Lk;.

Test Probd; Kidfis nu]p];lupd; ,uz;L Kisfspy; ve;j Kidfspy;

Ntz;LkhdhYk; itj;J msf;fyhk;.

tyJ Gwj;jpy; 0 tpy; Muk;gpj;J ,lJ Gwkhf mjpfhpj;J nfhz;Nl NghFk; ,uz;L

Test Prob fis mjw;fhd Jisfspy; kPl;lhpy; nghUj;j Ntz;Lk;.

fUg;G xaiu Negative(-)   JisapYk; rptg;G xaiu  Posive(+) JisapYk;

nghUj;j Ntz;Lk;. Negative(-) Jisia rpy kPl ;lu;fspy; COM vd

Fwpg;gplg;gl;bUf;Fk;.

0(zero)  Ohms Adjuster

Xk;]; msTfis msg;gjw;F Kd;ghf kPl;lupd; Ks; 0(zero)tpw;f;F Neuhf

,Uf;FkhW ,e;j Adjuster %yk; nra;aNtz;Lk;. rhjuz epiyapy; Ks; ,lJ

gf;fj;jpd; xuj;jpy; ,Uf;Fk;

Rotory Switch I R x 1  Rangey; Njh;T nra;a Ntz;Lk;.

Zero Ohms Adjuster
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Test  Probd; ,uz;L KidfisAk; Nrh;j;jhy; Ks; ,lJ Gwj;jpy; ,Ue;J

Ntfkhf efh;e;J tyJ Gwj;jpy; cs;s (0) Zerotpy; epw;f Ntz;Lk;.

Mdhy; Ks; (0) Zerotpy; epw;fhky; Zerotpw;F Kd;Ngh my;yJ gpd;Ngh epd;why;

Adjuster  %yk; Ks;is Zerotpw;f;F Neuhf itf;fNtz;Lk;.

Continuity  Test njhlu;r;rpia Nrhjpj;jy;.

xU ePskhd xah; eLtpy; Jz;bf;fg;glhky; njhlh;r;rp ahf cs;sjh vd;gij

mwpayhk;.

xU buhd;];ghh; khpy; jhkpu fk;gp mNdf Rw;Wfs; Rw;wg;gl;L ,Uf;Fk; fk;gp

Jz;bf;fg;glhky; njhlh;r;rpahf cs;sjh vd;gij mwpayhk;.

,jw;F Continuity  Test vd;W ngah;.

,e;j Nrhjidia Ohms Rangey; jhd; nra;a KbAk;.

vdNt kPl;liu 1 x R  Rangey; Njh;T nra;a Ntz;Lk.;

ePskhd xahpd; ,uz;L Kidfis Test Probd; ,uz;L Kidfshy; njhl;lhy;

Ks; Ntfkhf ,lJ Gwj;jpy; ,Ue;J efh;e;J tyJ Gwj;jpd; xuj;jpy; epw;Fk;

,t;thW ,Ug;gpd; xah; njhlh;r;rpahf cs;sJ vd;W nghUs;.

nu]p];lh;fis msf;f nu]p];lhpd; ,uz;L Kidfis Test Probd; ,uz;L

Kidfshy; njhl Ntz;Lk;.

Ks; ,lJ Gwj;jpy; ,Ue;J tyJgf;fkhf efh;e;J nu]p];l;lh;f;fhd msit

fhz;gpf;Fk;.

Ks; efuhky; ,Ue;jhy; nu]p];lh; gOile;jtpl;lJ vd nghUs;.
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AC Volt msTfis msf;Fk; Kiw

kPl;lhpy; Xk;]; ];Nfypd; fPo; Xh; ,ilntsp my;yJ fhpa epwj;jpy; xU ghh;lh;

Nghy;  xU NfhL fhzg;gLk;.

mjw;F fPNo ,uz;L ];Nfy; msTfs; ,Uf;Fk;. NkNy cs;s ];Nfy; msTfs;

AC Nthy;l; FwpaPLfs;.

fPNo cs;s ];Nfy; msTfs; DC Nthy;l; FwpaPLfs;. ,e;j ,uz;L ];Nfy;fspd;

FwpaPl;L vz;fs; fPo;Gwk; 3 thpirfshf fhzg;gLk;.

ek;gh;fs; ,lJ gf;fk; 0tpy; Muk;gpj;J tyJGwkhf mjpfhpj;Jf; nfhz;Nl

NghFk;.

AC VoltI msf;f 5V, 25V, 250V, 500V, 1000V vd 5 epiyfs; (Range) cs;sd.

5V epiyia Njh;T nra;jhy; 5 Volt msTfs; tiu jhd; msf;fyhk;.

msf;f  Ntz;ba msT fz;bg;ghf 5 Voltf;F mjpfkhf ,Uf;ff; $lhJ.

mNjNghy; 25V, 250V, 500V, 1000V Mfpa epiyfis (Range) Njh;T nra;jhy;

me;j msTf;Fl;gl;l msTfisj; jhd; msf;fyhk;.

Njh;T epiy (Range) msf;Fk; msT msf;ff; $lhj msT

5V 0 Kjy; 0005 tiu 5V Nky;

25V 0 Kjy; 0025 tiu 25V Nky;

250V 0 Kjy; 0250 tiu 250V Nky;

500V 0 Kjy; 500 tiu 500V Nky;

1000V 0 Kjy; 1000 tiu 1000V Nky;

Kjy; thpir 0  50  100  150  200  250

250V, 500V, 1000V epiyfis Njh;T nra;J msit fhl;Ltjw;F.

,uz;lhtJ thpir 0  10   20  30  40  50

50 Volt tiu Jy;ypakhf fhl;Ltjw;F

%d;whtJ thpir 0  2  4  6  8  10

10 Volt tiu Jy;ypakhf fhl;Ltjw;F
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msf;Fk; NghJ Kf;fpakhf filg;gpbf;f Ntz;bait

ehk; ve;j msit msf;fpNwhNkh mij Njh;T nra;a Ntz;Lk;.

AC 5VoltI        Njh;T nra;jhy; 5 Volt tiu cs;s msitj; jhd; msf;fyhk;.

AC 25VoltI        Njh;T nra;jhy; 25 Volt tiu cs;s msitj; jhd; msf;fyhk;.

AC 250VoltI      Njh;T nra;jhy; 250 Volt tiu cs;s msitj; jhd; msf;fyhk;.

AC 500VoltI      Njh;T nra;jhy; 500 Volt tiu cs;s msitj; jhd; msf;fyhk;.

AC 1000VoltI    Njh;T nra;jhy; 1000 Volt tiu cs;s msitj; jhd; msf;fyhk;.

AC gtu; rg;isapy; Sockety; fPo;gf;fkhf ,uz;L Jisfs;

,Uf;fpd;wd. ,lJ  Gw Jisapy; NutralYk; tyJGw Jisapy;

LineDk; ,izf;fg;gl;L ,Uf;Fk.; Test Probd; ,uz;L Kidfspy;

xd;iw Nutral JisapYk; ,uz;lhtij Line JisapYk; nghUj;jp

msf;f Ntz;Lk;. kPl;liu AC Volt f;F Nju;T nra;a Ntz;Lk;. msf;f

Ntz;ba AC Voltf;fhd RangeI Rotary Switch %yk; Nju;T nra;J

msf;f Ntz;Lk;.

AC/DC ScaleAmphere Scale

Test Probd; ,uz;L Kidfis AC Socketd; Nutral, Line Jisfspy; vg;gb

Ntz;LkhdhYk; nghUj;jyhk;. rpy ky;b kPl;lu;fspy; Nuhl;lup Rtpl;r; ,Uf;fhJ.

mjw;F gjpyhf xt;nthU Rangef;Fk; Jisfs; ,Uf;Fk;. rptg;G xaiu

Njitahd Jisapy; nghUj;jp RangeI Nju;T nra;J nfhs;syhk;.

fUg;G xaiu vg;nghOJk; xNu xU Jisapy; mjhtJ fUg;G Jisapy;jhd;

nghUj;jpj;jhd; msf;f Ntz;Lk;.
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DC Volt msTfis msj;jy;:

DC Voltfis msf;f RoYk; Rtpl;ir (Rotary Switch) DC msTfspy; Njh;T

nra;a Ntz;Lk;.

Nkw;gb AC msTfis msf;f filg;gpbf;f  Ntz;ba tpjpfisj; jhd; DC
Voltf;Fk; nra;a Ntz;Lk;.

DC Voltfis msf;f Test Probd; ,uz;L Kidfis rhpahf nghUj;jpj;jhd;

msf;f Ntz;Lk;.

rptg;G Test Probd; Kidia ky;bkPl;lhpd;  Positive(+)Yk; fWg;G Test
Probd; Kidia Negative(-)Yk; nghUj;jpj;jhd; msf;f Ntz;Lk;.

,ij Polarity vd;gh;. khw;wp itj;J msf;ff; $lhJ.

ghl ;lhpia msf;Fk; NghJ  Posit ive(+) Kidapy; rptg ;G xaiuAk;

Negative(-) Kidapy; fUg;G xaiuAk; nghUj;jp msf;f Ntz;Lk;.

nghyhhpb Polarity vd;d?

Polarity vd;w thh;j;ij DC Power Supply mjhtJ DC currentw;F jhd;

nghUe;Jk;.

,e;j thh;j;ij AC gth; rg;isf;F nghUe;jhJ vd;gij kdjpy; nfhs;f.

xU gy;g; vwpa Ntz;Lkhdhy; ,uz;L xah;fis ,izf;fpNwhk;. AC Power
Supplyapy; ,uz;L xah;fspy; xd;W Nutral ,uz;lhtJ Line my;yJ Phase.
Sockety; cs;s ,uz;L Jisfspy; vg;gb nghUj;jpdhYk; gy;Gfs; vhpAk;.

Mdhy; DCy; mt;thW fpilahJ. DC Volty; Plus + kw;Wk;  Minus - vd ,uz;L

FwpaPLfis ghl;lhpfspy; ghh;f;fyhk;.

rhjhuz buhd;rp];lh ; my;yJ Walkman Nghd;wtw;wpy; ghl;lhpia

nghUj;Jkplj;jpy; +  - FwpaPLfs; fhzg;gLk;.

ehk; ghl;lhpia nghUj;Jk; NghJ Plus + gf;fj;jpy; ghl;lhpapd; +IAk;

Minus - gf;fj;jpy; ghl;lhpapd; - IAk; nghUj;jpdhy;jhd; buhd;rp];lh; Ntiy

nra;Ak;.

Vd; ehd; md;whlk; cgNahfpf;Fk; Torch lightYk; mt;thWjhd; ghl;lhpia

nghUj;j Ntz;Lk;.
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mjhtJ DC kpd;rhuj;jpy; +  - ghh;j;J ,izf;f Ntz;Lk;.

fk;g;A+l;lhpy; LEDf;fis ,izf;Fk; NghJ  ,t;thW ghh;j;J ,izf;f Ntz;Lk;.

+ I - clDk; - I + clDk; nghUj;jpdhy; Ntiy nra;ahJ.

+ I + clDk; - I - clDk; nghUj;Jtjw;Fj;jhd; Polarity vd;W ngah;.

,J AC f;F nghUe;jhJ. AC y; ftiyapy;iy.

vg;gb nghUj;jpdhYk; Ntiy nra;Ak;.

vdNt DC Volty; +, -  FwpaPLfis ghHj;J ,izg;gjw;F Polarity vd;W ngaH.

Cold Test :

rh;f;A+l;Lfspy; kpd;rhuj;ij nrYj;jhky; msf;fg;gLk; Kiwf;F Cold Test
vd;W ngaH.

NkNy cs;s Ohms, AC, DC msTfis msf;Fk; Kiwf;F Cold Test vd;W

nghUs;.

Hot Test :

rh;f;A+l;Lfspy; kpd;rhuj;ij nrYj;jp msf;fg;gLk; Kiwf;F Hot Test
vd;W ngah;.

Ampere msTfis ,e;j Kiwapy; msf;f Ntz;Lk;.

Mk;gpah; msTfis msj;jy ;

kpd;Ndhl;lj;ij Mk;gpah; msTfspy; msf;f Ntz;Lk;. kpd;rhuk; ghAk;

fk;gpia Jz;bj;J tpl;L kPl;lh; topahf kpd;rhuj;ij nrYj;jpdhy;jhd;

msf;f KbAk;.

,e;j ky;bkPl;lh; %yk; ikf;Nuh Mk;gpah;> kpy;yp Mk;gpah; msTfisj;jhd;

msf;f KbAk;.

kpd;Xl;lk; (Current) ,ij Mk;gpah; msTfspy; Fwpg;gplg;gLk;.
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nu]p];lupd; msTfs;:

nu]p];lupd; msTfis Xk;]; () vd Fwpg;gpLtu;. kpff;Fiwe;j
msT Xk;]; (Ohms -) mjpf msT nkfh Xk;]; (Mega Ohms) ;

AC / DC Volt msTfs;:
kpff;Fiwe;j msT ikf;Nuh Nthy;l; (Micro Volt) mjpf msT fpNyh
Nthy;l; (Kilo Volt)
Current Ampere msTfs;:

msTfSk; FwpaPLfSk ;

Fiwe;j msT ikf;Nuh Mk;gpau;. mjpf msT Mk;gpah;.

Ohms / Kilo Ohms /Mega  Ohms

1,000 Ohms             = 1 Kilo Ohms or 1K

1,000 Kilo Ohms       = 1 Mega Ohms or 1M

Micro Volt / Milli Volt /Volt / Kilo Volt

1,000 Micro Volt (v)    = 1 Milli Volt or 1mv

1,000 Milli Volt (mv)    = 1 Volt or 1v

1,000 Volt    (V)    = 1 Kilo Volt or 1KV

Micro Ampere / Mili Ampere / Ampere

1,000 Micro Ampere (   =   1 Milli Ampere (mA)

 1,000 Milli Ampere  (mA)     =   1 Ampere    (A)
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Diode

There is one thick ring on one side  of the diode.

The diode has many functions.
Out of that 2 functions are very important.

1) Rectifier:
The first and main function or use of a diode is acting as Rectifier.

Rectifier mean Converting AC Current into DC Current.

If you connect on Anode side with AC Current as input, the output will be
DC Current from other Cathode side.

1) Rectifier
2) Blocking Current

Input AC Current 12Volt Output DC Current 12Volt
Anode Cathode.

Mostly all Electronic Circuits are working with DC Current. So It is simply used  in
all Electronic Circuits to have DC Current from AC Current.

It is a small Electronic component. It is used  mostly in all Electronic
Circuits.

A Diode has 2 sides.

one side is called Anode

The Other side is called Cathode.

Anode Cathode.

Cathode.Anode

The Diode Symbol
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2) Blocking Current :

It is also used as One Way Valve.

In One Direction the Current will flow through the diode.

In Opposite  direction the Current will not flow through the diode.

That is Blocking the Current Flow.

So it is called Blocking Function.

Biasing:

Connect Positive + on Anode Side of a Diode and Connect Negative -
on Cathode side. This is called Forward Bias connection.

In this type of connection, the Current will flow from Positive to Negative.

There are two type of Biasing applicable to a diode.

This is the connecting method of a Diode.
This is applicable for connecting a diode as per function need.

You have to follow this, while used in DC Volt.

1) Forward Bias
2) Reserve Bias

1) Forward Bias:

If you connect a diode in Forward Bias, the Current will flow through  the diode.

If you connect a diode in Reverse Bias, the Current will not flow through  the

diode. It will block the Current Flow.

Forward Bias Connection

Anode Cathode.

Cathode.Anode

Positive +

Positive +

Negative -

Negative -


Current Flow Direction in Forward Bias

+                  -
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Connect Negative - on Anode Side of a Diode and Connect Positive +
on Cathode side. This is called Reserve Bias connection.

In this type of connection, the Current will not flow through the diode.
It will Block the Current Flow. So it is acting as a Blocking Diode.

2) Reverse Bias:

Reverse Bias Connection

Blocking Current Flow Direction in Reverse Bias



+

Anode Cathode.

Cathode.Anode
Positive +

Positive +Negative -

Negative -

Cathode.
Positive +

Anode
Negative -

Cathode.
Negative -

Anode
Positive +


+

Reverse Bias Connection

Note: Current always flow from Positive side to Negative side.
Diode Symbol.

In Solar Panels these  diodes are used as Blocking Diodes to Block
the Current flow from Battery to Panels at Night Times so that the Battery
Storage will not reduce. The diodes are fixed on the backside of the  Panel
in the connector Box
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Diode Testing

TESTING SILICON DIODES (NOT LED OR ZENER)

Testing with Anolog Meter:

To test a Diode you need an Ohm-Meter.

Set the meter to  the lower ohms scale.  say 0-2K.
Measure the resistance of the diode on both directions.

Diode is shorted:

If it shows zero on both directions, then the diode is shorted.

It means it is just like a wire.
wire

Diode is Open:

If it shows INFINITY on both directions, then the diode is open.

Diode is Good:
If it shows INFINITY on one direction and but some reading on other direction

(the value is not important), then the diode is good.

shows zero
shows Infinity

wire
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Testing with Digital Meter (DMM):
Set the Rotary Switch  to  the Diode Symbol. It is in Ohms Range.
Measure the resistance of the diode on both directions.

Diode is shorted:
If it shows low resistance on both directions, then the diode is shorted.
It means it is just like a wire.

Diode is Open:
If it shows OPEN on both directions, then the diode is open. and read very high
resistance or infinity (shown as 1 on digital meters)

Diode is Good:
If it shows Open circuit on one direction and  some reading on other direction
(around 600 Ohms), then the diode is good.

Diode shows 830Ohms
(Approx. 1k Ohms with +- 25%)

Diode shows Infinity
(i.e.Open Circuit or High Resistance)

Diode is Forward biased
Diode is Reverse biased

Red Probe
Positive +

Black Probe
Negative -Black Probe

Negative -
Red Probe
Positive +
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Diode is Forward
biased

Diode is Reverse
biased

Diode shows Infinity
(i.e.Open Circuit or High Resistance)

Diode shows 512Ohms

BlackBlack

Red
Red

Anode Cathoode

Showing connection Polarity Diode Alternative Symbols

Diode Symbol

Diodes are used in a circuit
as Bridge Rectifier

Cathode

Cathode

Axial Package Cathode

Cathode Identification

Real Diodes



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

142

CIIT
 In

fot
ec

h

CIIT
 In

fot
ec

hDiode is Forward
biased

Diode is Reverse
biased

Shows 0 Ohms of Resistance

Red

Black

Shows Infinite Resistance

shows 548Ohms Resistance

Red

Black

Diode is Forward biased

Block

Red
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Cost  of Materials for 1 Kw (1000Watts)
Solar Project (Approx)

If you want to install / assemble yourself, you have
to spend only Rs.95,000/- for 1KW Project approximately.

But if you want to get it done by a supplier for the same thing,
you have to pay between Rs.1,75,000/- and Rs.2,00,000/-

1) 1000 Watts Panel                            50,000

2) 2 Nos - 12V100Ah/C10 Battery       15.000

3) 24V/1500VA Solar Inverter            14,000

4) Others - Stand, Transportation
    Cables, Installation, Labour            16,000

Total Cost                Rs.   95,000

Market Price  between Rs.1,76,000 and 2,00,000

ePq;fs; 1KW Projectw;F nryT nra;a Ntz;ba njhif
Njhuhakhf Rs.95,000/-.

Mdhy; mNj ProjectI xU epWtdk; %yk; epWtpdhy; mjd;
kjpg;G 1,76,000y; ,Ue;J 2 yl;rk; tiu ,Uf;Fk;.

muR khdpa njhif Nghf ghf;fp njhif 1,23,000y; ,Ue;J
1,40,000 tiu nfhLf;f Ntz;b tUk;.

cq;fs; tPl;bw;F R+uparf;jp %yk; kpd;rhuj;ij ngw
tpUk;gpdhy; ePq;fNs Njitahd ghfq;fis thq;fp
Rygkhf epWtptplyhk;.
mjw;Fhf MFk; nkhj;j nrytpy; ghjpia Fiwf;fyhk;.

mjd; gl;bay; tptuk; gpd;tWkhW.
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Market Price of Solar Projects with Subsidy

Lumsum Price 1,76.000           3,53,000

Less Subsidy               52,800                 1,05,900

Net Cost 1,23,200                  2,47,100

1KW(1000 Watts)      2KW(2000 Watts)

Supplier - A

We have given some quatations of various Suppliers for your reference.
You can also get the same through Internet and also from Suppliers

Please keep in mind that Central Govt. Subsidy (MNRE) is 30% on Total
Cost from  1KW (1000 Watts) onwards

For 1 KW (1000Watts) the subsidy is 30% or Rs.60,000/- whicher is lower

Quatations from various Suppliers

Supplier - B

Lumsum Price     2,00.000            3,60,000              6,50,000

Less Subsidy      60,000                 1,08,000                    1,95,000

Net Cost   1,40,000                  2,52,000                   4,55,000

1KW(1000 Watts)      2KW(2000 Watts)     3KW(3000 Watts)

cq;fs; ghHitf;F:

ePq;fs; cq;fs; tPl;bw;F xU epWtdk; %ykhf  epWt tpUk;gpdhy;
mjw;fhd njhif gw;wpa tptuq;fis ,q;Nf nfhLj;Js;Nshk;.

xU 1KWw;F muR khdpak; 30% my;yJ 60,000 &gha; ,jpy; vJ
FiwNt mJ nghUe;Jk;.

A, B, C, D vd ehd;F epWtdq;fspd; tpiy gl;baiy
nfhLj;Js;sNshk;. ,itfs; Internety; ,Ue;J ngwg;gl;litfs;.
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Package Price 2,00,000       2,30,000

Subsidy                 60,000       69,000

Net Cost to customer  1,40,000      1,61,000

System Capacity 1kw (1000 Watts)

Standard         Special

Package Price 3,60,000       4,50,000

Subsidy           1,08,000       1,35,000

Net Cost to customer  2,52,000      3,15,000

System Capacity 2kw (2000 Watts)

Standard         Special

Supplier - C

Package Price 6,50,000       8,50,000

Subsidy           1,95,000       2,55,000

Net Cost to customer  4,55,000      5,95,000

System Capacity 3kw (3000 Watts)

Standard         Special

Rates for 1KW, 2KW and 3KW
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OR

Package Price       1,76,000

Subsidy    52,800

Net Cost to
Customer

Rs.

Solar Panel 1000W
12V/100Ah/C10 x 2
24V/1400VA-Solar Inverter
MPPT Charge Controler
Panel Stand,
Transport & Installation

Fan 3,Tube 2,
CFL4,TV1 & PC 1

Fan 1,Tube 3, CFL5,
TV1 & PC 1

Appliances               Kits

Supplier - D

This supplier has given some more details
like Backup Hours, Appliances, Materials etc.

Backup Hours - 4 Hours
Monthly Average Power Saving upto 85%
Govt. Subsidy 30%

System Capacity 500 Watts

Solar Panel 500W
12V/100Ah/C10 x 1
12V/1000VA-Solar Inverter
MPPT Charge Controler
Panel Stand,
Transport & Installation

OR

Fan 2,CFL 4,
TV1

Fan 1, Tube 2,
PC 1

Package Price          96,990

Subsidy          29,097

Net Cost to customer  67,893

Rs.Appliances               Kits

Package Price  3,53,000

Subsidy  1,05,900

Net Cost to
Customer

Appliances               Kits Rs.

System Capacity 2 KW (2000Watts)

Fan 5,Tube 4, CFL4,
TV1,PC 1, Fridge 1

Fan 5,Tube 4,
CFL4,TV1,PC 1,
& WM 1

Solar Panel 2000W
12V/100Ah/C10 x 4
48V/2500VA-Solar Inverter
MPPT Charge Controler
Panel Stand,
Transport & Installation

OR

This Supplier-D has given quatations for 4 Projects
(5Watts, 1KW, 2KW, 2.5KW & 2.5KW)

1,23,200

2,47,100
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Supplier - D

Package Price 3,43,500

Subsidy 1,33,050

Net Cost to
Customer

Appliances               Kits Rs.

System Capacity 2.5 KW (2500Watts)

Fan 5,Tube 4, CFL4,
TV1, PC 1, Mixie 1,
& Fridge 1

Fan 5,Tube 4, CFL4,
TV1,PC 1, Mixie 1,
& WM 1

Solar Panel 2500W
12V/100Ah/C10 x 5
3000VA-Solar Inverter
MPPT Charge Controler
Panel Stand,
Transport & Installation

OR

3,10,450

Appliance      Watts
Tube Light (Electronic Choke 36
Tube Light (Ordinary Choke) 52

Ceiling Fan Small 40

Ceiling Fan Big 75
Pedestal Fan 100

Table Fan 40

Computer Desktop 200
Monitor 80

Color TV 100

Fridge 310 LTRs 400
Fridge 165 LTRs 100

Water Pump 0.5 HP 375

Room A/C 1 TON 1400
Room A/C 1.5 TON 2100

Air Cooler Small 250

Air Cooler Big 400

Power consumption of Appliances
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Grossery  - 1

PV Cell, PV Module , Array
Solar Panel
Charge Controller
Inverter, Battery
12V 100Ah C10 Battery, 12V 100Ah C20 Battery
AC Volt, DC Volt, Multi Meter
Ohms, AC, DC, AMPs, Busser, Diode Test
Diode, Blocking Diode
Bias, Forward Bios, Reverse Bias
Current flow from Positive to Negative
Polarity - Positive, Negative
Volt = I x R, Volt = I (Amps) x R (Ohms)
V= IR, I=V/R
Symbol for Current - I
Symbol for Volt - V, Symbol for Ohms  - R
 Symbol for Power - P
Watt = Volt x Amps
1 Unit = 1000 watts, 5 Unit = 5000 Watts
Autonomy - Cloudy day, Dusk to Dawn - Sunset  to Sunrise
Peek Hours - 5.5 Hours for India
Peek Time -  Maximum Solar Power Producing Time
Peak Time Period - 10.00AM to 3.30PM
MNRE - Ministry of New Renewable Energy
Channel Partner
TEDA - Tamil Nadu Energy Development Agency
Subsidy - 30% From Central Govt
Subsidy - 20% From State Govt  only for On Grid
Combiner Box
DC Wires, AC Wires
Earth Wire /Ground Wire
Earth Wire Green Colour or Copper Wire
Wire Specifications in Sq.mms : 2Sq.mm, 4Sq.mm, 10 Sq.mm
MCB - Mini Circuit Breaker
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Grossery - 2

Latttitude

Panel Orientation - South Facing

Panel Slope 15 Degree facing towards South

Panel Facing - Exact South

Solar Inverter = Inverter with Charge Controller

Inverter Function, Converting DV Volt into AV Volt

Nano Second, Micro Second, Second

GRID - EB Power

Stand Alone, OFF GRID

ON GRID/Battery Less/ Grid Tie

VA Volt x Amphere

Panel Volt 12Volt / 24Volt

Panel Watt 100Watts/ 200Watts

PWM Charge Controler, MPPT Charge Controler

Parallel Connertion, Serial Connection

Short Circut,  Nutral Link,  Earth Link

Battery Storage Condition

SOC- Status of Charge for Battery, SOC in Volt

LED Indicaters ,Charge Indicater

Load Indicater, Over Load Indicater

Charging LED

Battery SOC Indicater

Low Voltage ,Fullly Charged ,Normal Sataus

Battery Bank

Battery Reserve

Panel Spercification

Rated Maximum Power -100Watts (+-5%)

Voc - Open Circuit Voltage - 21.9V

Isc - Short Circuit Current - 6.0A

Vmpp - Rated Voltage  - 17.5V

impp - Rated Current - 5.7A
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Addresses

Messrs. NORDIC (INDIA) SOLUTIONS PVT. LTD
Block I, Unit 4,
SIDCO Electronics Complex
Guindy Industrial Estate,
Chennai - 600 032

Ph: 044-2250 1163
Mob: 99620 41444

Website: www.nordicindia.com

For Panel Board Connectors, Meters

For Solar Items

To Apply Subsidy

TEDA Office Address:
TamilNadu Energy Development Agency
E.V.K Sampath Maaligai,
5th floor, No.68, College Road,
Chennai-600 006

Ph:044-2822 4830, 2823 6592
Fax:044- 2822 2971

Email: info@teda.in

Opp. to SBI Building

Messrs. Modern Electricals
#107, Angappan Naicken Street,
(Hotel Chennai Palace)
Chennai - 600 001

Ph: 044-2525 1067, 2525 1068, 4216 7893



CIIT Infotech, No. 45, 2nd Floor, 70th Street, 11th Sector, K.K. Nagar,
Chennai - 600 078,  Tamil Nadu, India. Cell: 9094395308, 9840170413

www.ciitinfotech.com E-Mail: ciitinfotech@gmail.com

Xa;T ngw;wtHfs;> ,y;yj;jurpfs; midtUk; kpfTk; Rygkhf fw;fyhk;. taJ tuk;G> fy;tp
jFjpfs; NjitNa ,y;iy. Mq;fpyj;jpy; mjpf NjHr;rp ,y;iyNa vd fUjNt Ntz;lhk;.
MHtKk; jd;dk;gpf;ifAk; kl;LNk NghJkhdJ. FLk;gj;jpYs;s midtUNk  fw;fyhk;.

nrk;kq;Fb NfhghyfpU\;zdpd;

Learn In a Week  xNu thuj;jpy; fw;fyhk;

CIIT Infotech  vd;w ngaUf;F DD
my;yJ MO mDg;gTk;. VPP fpilahJ.

cq;fis cq;fsJ tPl;by; ,Ue;jgbNa fz;bg;ghf xU Njh;r;rp ngw;w
Computer Engineer Mf vq;fsJ Gj;jfq;fs;+DVD %yk; khw;w KbAk;

,J fijNamy;y
ep[Nkh ep[k;

,J tiu
fk;g;A+l;liu

njhlhjth;fs;
,dp fk;g;A+l;lhpy;
Rygkhf Ntiy

nra;ayhk;.

Computer ,y;yhj mYtyfq;fNs ,y;iy. vdNt xU mYtyfj;jpy; Computery; nra;a
Ntz;ba Ntiyfis Office Automation Gj;jfj;jpd; %yk; Rygkhf fw;W mYtyfj;jpy; gak;
,y;yhky; Ntiyfis nra;ayhk;.

vq;fsplk; fpilf;Fk; Gj;jfq;fs;:

Computer Basics
Office Automation
Laptop Servicing
Video Editing
Page Maker
Photoshop
CorelDraw
Export Business
Solar Energy

Computer Hardware - 3 Volumefs;

1)  Volume - 1

2) Volume - 2

3) Volume - 3

Networking - LAN - 2 Volumefs;
1)  Volume - 1

2) Volume - 2

midj;J tpjkhd fk;g;A+l;lHfisAk;  m]k;gps; nra;ayhk;> rHtP];; nra;ayhk;. LaptopIAk;
Rygkhf  gpupj;J jpUk;g m]k;gps; nra;ayhk;> rHtP];; nra;ayhk

DTP operator Ntiyf;F kpf mjpf mstpy; Njit cs;sJ. vdNt DTPf;F  Njitahd
Photoshop, CorelDraw, Pagemaker Mfpatw;iw kpfTk; Rygkhf fw;W vspjpy; Ntiy
tha;g;ig ngwyhk;> my;yJ DTP njhopiy Rakhf nra;ayhk;.

tq;fpfs;> mYtyfq;fs;> Browsing Center Mfpatw;wpy; cs;sJ Nghy mNdf
fk;g;a+l;lh;fis ,izj;J xU LAN nel;xh;f;if kpfTk; Rygkhf mikf;fyhk;.

Professional Camera, Handycamfspy; vLf;fg;gl;l Videof;fis Edit nra;J jpUkz
epfo;r;rpfspd; tPbNahf;fis NghyNt Rygkhf jahupf;fyhk;. Rakhf Video, Photo njhopy;
Jtq;fp ey;y tUtha; <l;lyhk;

Free 3 DVDs with
each Book

Vw;Wkjp tpahghuj;ij ntw;wpfukhf
nra;J FNgudhf Mfyhk;
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