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,t;tpjohdJ GJg;gpf;fj;jf;f tsq;fs; Fwp;g;ghf 

GJg;gpf;fj;jf;fr;rf;jp kw;Wk; mjd; Kf;fpaj;Jq;fs; gw;wpa 

Mf;fq;fspd; nkhopngau;g;igj; jhq;fp tUfpd;wJ. 

GJg;gf;fj;jf;f tsk; vd;gJ njhlu;r;rpahd ghtidapd; 

NghJ FWfpa fhyj;jpy; ,aw;ifahd nraw;ghLfshy; 

kPz;Lk; epiwT nra;ag;glf;$ba my;yJ FiwtilahJ 

njhlu;e;J kpf ePz;l fhyk; fpilf;ff;$ba tskhFk;. 

R+upa Xsp> fhw;W> ePu; vd;gd GJg;gpf;fj;jf;f tsq;fshFk;. 

GJg;gpf;fj;jfhj tsq;fs; vdg;gLtd njhlu;r;rpahd 

ghtidapd; NghJ Fiwtile;J mw;Wg; Nghff;$ba 

my;yJ kPSUthf kpf ePz;l fhyk; Njitg;gLk; 

tsq;fshFk;. mjdhy; ,t;tsq;fspd; njhlu;r;rpahd> 

mjpfupj;j ghtidahy; vjpu;fhyj;jpy; kdpj ,dk; cl;gl 

rfy capupdq;fSf;Fk; mgha epiy Vw;glyhk;.  

Gijgbt vupnghUl;fs; Xu; GJg;gpf;fj;jfhj tskhFk;. 

cyf rdj;njhifapd; tsu;r;rp njhlu;r;rpahf mjpfupj;j 

tz;zk; nry;fpd;wJ. kdpjdpd; rfy NjitfSf;Fk; 

jw;NghJ mjpfsthd rf;jpahdJ epyf;fup> fdpa nea; 

kw;Wk; vupthA Nghd;w Gijgbt vupnghUl;fspypUe;Nj 

gpwg;gpf;fg;gLfpd;wJ. ,d;Dk; 40-50 tUlq;fspy; 

,g;Gijgbt vupnghUl;fs; mw;Wg; NghFk; epiy Vw;glyhk;.  

NkYk; Gijgbt vupnghUl;fspd; jfzj;jhy;> tsp 

khriljy; Nghd;w cs;Shu; Rw;whly; jhf;fq;fSk;> mkpy 

kio Nghd;w gpuhe;jpaj; jhf;fq;fSk;> fhyepiy khw;wk; 

Nghd;w cyfshtpa jhf;fq;fSk; Vw;glyhk;. gr;irtPl;L 

thAf;fspd; (Greenhouse gases) ntspNaw;wj;jpd; 

%yk; G+kpapd; fhyepiy khw;wg;gLfpwJ vd;gjpy; 

njspthd mwptpay;uPjpahd xUkpj;j fUj;Jk; cs;sJ.  

fhgdPnuhl;irl;L thA Gijgbt vupnghUl;fis 

vupg;gjd; %ykhf ntspNaWk; xU jtpu;f;f Kbahj 

gf;ftpisthFk;. mj;Jld;> ,t;thA xU Kiw 

ntspNaw;wg;gl;lhy; 100 Mz;Lfs; tiu tspkz;lyj;jpy; 

,Uf;Fk;. ,J kpf Kf;fpakhd gr;ir tPl;L thAf;fspy; 

xd;whFk;> mjdhy; gy ehLfs; CO2 ckpo;itf; 

Fiwg;gjw;fhd nfhs;iffisf; nfhz;Ls;sd.

,t;thwhd R+o;epiyfspy; tUq;fhyj;jpy; Gtpapy; 

rfyUk; MNuhf;fpakhf tho;tjw;F ,f;fzj;jpypUe;Nj 

GJg;gpf;fj;jf;fr; rf;jpf;Fupa rpwe;j khw;wPl;ilg; gw;wpr;; 

rpe;jpj;J nraw;gl Ntz;Lk;. R+upa xspr;rf;jp> fhw;Wr;rf;jp> 

kw;Wk; ePur;rf;jp Nghd;w GJg;gpf;fj;jf;fr; rf;jp %yq;fs; 

rpwe;j khw;wPlhf mikayhk;. ,it vy;iyaw;w 

tpepNahfj; jpwidf; nfhz;Ls;sd> mj;Jld; gRik 

,y;y thA cw;gj;jpf;Fk; ,it gq;fspf;f khl;lh.  fhw;W 

kw;Wk; ePu;r; rf;fuq;fspy; cs;s rf;jpiag; gad;gLj;JtJ 

Mjp fhyj;jpypUe;Nj njhopy;Jiwapd; rf;jpj; Njitfis 

epiwNtw;Wtjw;fhd nghJthd cj;jpahff; fhzg;gl;lJ. 

,t;tsq;fs; Gtpapay; mikg;GfSf;Fk;> fhyepiy 

fSf;Fk; Vw;g Njrj;jpw;F Njrk; NtWgLfpd;wJ. 

MapDk; ,yq;iff;F Gtpapay; uPjpahd ,lkhdJ R+upa 

kw;Wk; fhw;whiy tsk; fpilg;gjd; mbg;gilapy; xU 

rhjfkhf mikfpwJ. Vw;fdNt> ngUk;ghyhd ehLfs; 

GJg;gpf;fj;jf;fr; rf;jpg; ghtidg; gw;wp rpe;jpj;J nraw;glj; 

njhlq;fptpl;ld. GJg;gpf;fj;jf;fr; rf;j;jp Jiwapd; 

tpiuthd tsu;r;rp Gtprhu; murpaypy; Fwpg;gplj;jf;f 

nry;thf;ifAk; Vw;gLj;j ty;yJ> mj;Jld; Gjpa 

njhopw;JiwfSf;Fk; tha;g;Gf;fs; Vw;gLk;.  ,yq;if 

Nghd;w xU Njrj;jpw;Fk; Gjpa tha;g;Gfs; Vw;glyhk;.

,tw;wpd; mbg;gilapy; gilf;fg;gl;l rpy Mf;fq;fspd; 

jkpo; nkhopngau;g;Gf;fis tpQ;Qhdf;Fuypd; Mb - 

Gul;lhjp 2020 ,w;fhd ,t;tpjo; nfhz;Ls;sJ.

jpUkjp kP. jahgud;

Mrpupau; ciu
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etPd r%fk; rikay;> R+Nlw;wy;> 

Fsp&l;ly;> xspA+l;ly; Nghd;w 

,d;Ndhud;d nraw;ghLfSf;Fj; 

Njitahd NghJkhd rf;jp 

toq;fypy; ngupJk; rhu;e;Js;sJ. 

jw;NghJ mjpfsthd rf;jp epyf;fup> 

fdpa nea; kw;Wk; vupthA Nghd;w 

Gijgbt vupnghUl;fspypUe;Nj 

gpwg;gpf;fg;gLfpd;wJ. fle;j 25 

Mz;Lfshf> cyfpd; rf;jpj; 

NjitahdJ Mz;Lf;F 

2.5 rjtPjk; vDk; tPjj;jpy; 

njhlu;r;rpahf tsu;r;rpaile;Js;sJ. 

,j;jifa Efu;tpd; mjpfupg;ig 

fhytiuapd;wpj; jhf;Fg;gpbf;f 

KbahJ. ,jw;fhd fhuzk; 

ifapUg;gpYs;s tsq;fspd; 

Nja;Tk; mj;Jld; kpfTk; Kf;fpakhf 

Gijgbt  vupnghUl;fis vupg;gjd; 

%yk; Vw;gLk; Rw;Wr;R+oy; 

ghjpg;GNk MFk;.  vjpu;fhyj;jpy; 

Xu; epiyapy; fdpa nea; kw;Wk; 

vupthA gpupj;njLg;gjw;fhd 

nryTfs; mtw;wpd; gad;ghl;ilf; 

fl;Lg;gLj;Jk; msTf;F 

mjpfkhfptpLk;. NkYk;> Gijgbt 

vupnghUl;fis vupg;gJk; mjd; 

tpisthf tspkz;lyj;jpy; 

CO2d; mjpfupg;Gk; ghjfkhd 

fhyepiy khw;wj;ij Vw;gLj;Jk; 

vd;gjpy; fhyepiy tpQ;Qhdpfs; 

kj;jpapy; njspthd cld;ghL 

cs;sJ. Mifahy;> ngUk;ghyhd 

murhq;fq;fs; GJg;gpf;fj;jf;f 

rf;jp %yq;fis mwpKfg;gLj;j 

fLikahd Kaw;rpfis 

Nkw;nfhz;L tUfpd;wd. Vnddpy;> 

ifj;njhopw; nraw;ghLfspd; 

NghJ ,r;rf;jp %yq;fs; CO2 

I ntspNaw;w khl;lh mj;Jld; 

Gijgbt %yq;fisg; Nghd;W 

Fiwtilakhl;lh vd;gjdhyhFk;. 

GJg;gpf;fj;jf;fr; rf;jpapd; gad;ghL 

vjpu;fhy rf;jp tpepNahfj;jpYk;> 

NkYk; epiyahd vuprf;jp 

nghUshjhuj;jpw;F khWtjpYk; 

Kf;fpa gq;F tfpf;fpwJ. MapDk;> 

GJg;gpf;fj;jf;fr; rf;jp mjw;NfAupa 

rthy;fisf; nfhz;bUf;fpd;wJ. 

nghJthf> GJg;gpf;fj;jf;fr; rf;jp 

jpl;lq;fspd; Muk;g %yjd nryT 

etPd cyfpy; rf;jp

cU.1: gr;irtPl;L tpistpd; vspa gpujpgypg;G

etPd cyfpy; rf;jp 

fyhepjp.epuQ;rd; uh[gf;;\

Nguhrpupau;.[P.gP. Vfehaf;f
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mjpfkhf cs;sNjhL> mtw;wpd; 

cw;gj;jp KOikahf tsq;fspy; 

rhu;e;Js;sJ. vdNt R+upad; kw;Wk; 

fhw;wpd; typikAld; ,tw;wpd; 

cw;gj;jp khWgLk;.

GJg;gpf;fj;jf;fr; rf;jpf;fhd 

Njit (The need for Renewable 
Energy)
Gijgbt vupnghUl;fspd; 

jfzj;jhy;> tsp khriljy; Nghd;w 

cs;Shu; Rw;whly; jhf;fq;fSk;> 

mkpy kio Nghd;w gpuhe;jpaj; 

jhf;fq;fSk;> fhyepiy khw;wk; 

Nghd;w cyfshtpa jhf;fq;fSk; 

Vw;glyhk;.

ntg;g kpd; epiyaq;fs;> cs;sf 

vupg;G ,ae;jpuq;fs; kw;Wk; 

fl;bl ntg;gkhf;fy; njhFjpfs; 

midj;Jk; Rw;Wr;R+oy; kw;Wk; 

kdpj MNuhf;fpaj;jpw;Fj; jPq;F 

tpistpf;ff;$ba thAf;fisAk; 

kpfr; rpwpa Jfs;fisAk; 

cUthf;Ffpd;wd. cjhuzkhf 

ngupa efuq;fspy; ngUk;ghYk; 

thfdq;fspypUe;J ntspNaWk; 

thAf;fspdhy; epfOk; xsp-

,urhad Gif%l;lq;fisf; 

Fwpg;gplyhk;. NkYk;> kpd; 

epiyaq;fspy; vupf;fg;gLk; epyf;fup 

fe;jftpUnthl;irl;L (SO2) kw;Wk; 

mkpy kio cUthf;ff;$ba 

gpw khRgLj;jpfisAk; 

cUthf;Ffpd;wJ. mit 

tspkz;lyj;jpy; ckpog;gLk; NghJ 

fzprkhd Rw;Wr;R+oy; ghjpg;Gf;F 

toptFf;Fk;. Fwpg;ghf Vupfs; 

kw;Wk; fhLfspy; mkpy kio 

cUthf;fj;jpw;F toptFf;fpd;wd.

kdpj nraw;ghLfshy; gr;irtPl;L 

thAf;fspd; (Greenhouse gases) 

ntspNaw;wj;jpd; %yk; G+kpapd; 

fhyepiy khw;wg;gLfpwJ vd;gjpy; 

njspthd mwptpay;uPjpahd xUkpj;j 

fUj;J cs;sJ. fhgdPnuhl;irl;L 

(CO2)> nkNjd; (CH4)> iel;u]; 

xl;irl;Lfs; (NOX) kw;Wk; 

GNshNuhfhgd;fs;  Mfpait 

gpujhd gr;ir tPl;L thAf;fshFk;. 

gr;irtPl;L tpistpy; ePuhtpAk; 

Kf;fpa gq;F tfpf;fpwJ. gr;irtPl;L 

tpisT (greenhouse effect) 
vd;gJ tspkz;lyj;jpy; cs;s 

thAf;fs; kw;Wk; Jfs;fspd; 

Kf;fpakhd jhf;fq;fisf; nfhz;l 

kpfTk; rpf;fyhd epfo;T MFk;. 

mJ G+kpapd; ntg;gepiyia 

mjpfupf;fNth Fiwf;fNth nra;Ak;. 

MapDk; gr;irtPl;L tpisit 

G+kpapd; Nkw;gug;gpy; ,Ue;J fhys; 

nra;ag;gLk; ePz;l miyePs 

fjpu;tPr;ir Nky; tspkz;lyj;jpy; 

cs;s thAf;fs; cwpQ;rp kPSk; 

fhys; nra;Ak; tpisT vd;W kpfr; 

RUf;fkhfTk; ,yFthfTk; tpsf;f 

KbAk; (cU. 1).

R+upad; xU cau; ntg;gepiy 

%ykhFk;> ,jd; ntspg;Gw 

Nkw;gug;G Rkhu; 6000K 
ntg;gepiyiaf; nfhz;Ls;sJ. ,J 

G+kpapd; tspkz;lyj;ij ClWj;Jr; 

nry;Yk; FWfpa miyePsk; (cau; 

kPbwd;) nfhz;l fjpu;tPr;ir 

ntspapLfpwJ. ,e;jf; fjpu;tPr;R 

G+kpiaj; jhf;fp ntg;gkakhf;FfpwJ. 

gpd;du; G+kpapdhy; mjd; Nkw;gug;G 

ntg;gepiy Fiwe;j ePz;l 

miyePsk; (jho; kPbwd;) nfhz;l 

fjpu;tPr;ir kPz;Lk; fhYfpwJ. 

R+upadpy; ,Ue;J tUk; cau; kPbwd; 

fjpu;tPr;R G+kpapd; tspkz;lyj;jpD}

Nl ngUk;ghYk; ghjpf;fg;glhky; 

cU.2: fhw;whiyg; gz;iz

cU. 3: R+upa xspkpd;dOj;j gz;iz  
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G+kpapd; ntg;gepiy mjpfupj;J 

fhyepiyAk; khw;wg;gLfpd;wJ. 

ruhrup ntg;gepiyapd; mjpfupg;G 

Fwpg;gplj;jf;f jhf;fq;fisf; 

nfhz;bUe;jhYk;> ,jd; tpisthd 

Mu;f;bf; JUtj;jpd; gdpf;fl;b 

cUFjy; kw;Wk; jPtpu thdpiy 

epfo;Tfspd; vz;zpf;if mjpfupg;G 

Nghd;wd mjpfsT jPtpukhdit. 

gr;ir tPl;L thAf;fs; G+kpapd; 

tspkz;lyk; KOtJk; 

guTfpd;wikahy; 

,J xU cyfshtpa 

tpisthf khWfpd;wJ.

fhgdPnuhl;irl;L 

thA Gijgbt 

vupnghUl;fis vupg;gjd; 

%ykhf ntspNaWk; 

xU jtpu;f;f Kbahj 

gf;ftpisthFk;. 

mj;Jld;> ,t;thA 

xU Kiw 

ntspNaw;wg;gl;lhy; 

100 Mz;Lfs; tiu 

tspkz;lyj;jpy; 

,Uf;Fk;. ,J kpf 

Kf;fpakhd gr;ir tPl;L 

thAf;fspy; xd;whFk;> 

mj;Jld; gy ehLfs; 

nry;fpwJ. mNj Ntisapy; 

Nky; tspkz;lyj;jpy; cs;s 

thAf;fspd; nrwpT> jho; kPbwd; 

(ePz;l miyePsk;) fjpu;tPr;ir 

cwpQ;Rtjw;F toptFf;fpwJ.

G+kpapd; ntg;gepiy R+upadpy; 

,Ue;J cs;tUk; cau; kPbwd; 

fjpu;tPr;rpw;Fk; G+kpapd; Nkw;gug;gpy; 

,Ue;J kPz;Lk; njwpg;gilAk; 

jho; kPbwd; fjpu;tPr;rpw;Fk; 

,ilapyhd rkepiyapy; 

jq;fpAs;sJ. tspkz;lyj;jpy; 

gr;ir tPl;L thAf;fspd; nrwpT 

mjpfupf;fg;gLtjd;; fhuzkhf 

G+kpapypUe;J ntspNaWk; jho; 

kPbwd; fjpu;tPr;R mjpfstpy; 

cwpQ;rg;gl;L Gtpapw;Nf fhys; 

nra;ag;GLk; NghJ G+kpapd; 

ntg;gepiy mjpfupf;fpwJ. G+kpapd; 

tspkz;lyj;jpy; ,Uf;Fk; 

gr;ir tPl;L thAf;fspd; nrwpT 

G+kpapd; ntg;gepiyia capu; 

tho;f;iff;F Vw;w mstpy; 

guhkupf;f VJthf;FfpwJ. ,t; 

thAf;fs; ,y;yh epiyapy; G+kp 

-18oC Mf Fspu;r;rpahf ,Uf;Fk;. 

Mdhy; jw;NghJ ehk; nra;tijg; 

Nghd;W> gr;irtPl;L thAf;fspd; 

nrwpit mjpfupg;gjd; %yk;> 

CO2 ckpo;itf; Fiwg;gjw;fhd 

nfhs;iffisf; nfhz;Ls;sd. 

Fwpg;ghf ,it kpd;rhu 

cw;gj;jpapypUe;J ntspNaWk; CO2 

itf; fl;Lg;gLj;Jfpd;wd. CO2 

kw;Wk; gpw gr;ir tPl;L thAf;fspd; 

ntspNaw;wj;ijf; fl;Lg;gLj;Jtjd; 

%yk;> cyfshtpa ruhrup Nkw;gug;G 

ntg;gepiy cau;it 2oC Fs; 

fl;Lg;gLj;j KbAnkd ek;gg;gLfpwJ. 

,e;jsT ntg;gepiy mjpfupg;Gk;> 

mjDld; njhlu;Gila mjpfsT 

jPtpu thdpiy epfo;TfSk; 

tptrhaj;jpYk;> capupdg; 

gy;tifikapYk; Kf;fpakhdj; 

jhf;fq;fis Vw;gLj;Jk;. Gijgbt 

vupnghUl;fis vupg;gjpy; Kf;fpakhf 

jq;fpAs;s kpd;rf;jp JiwapypUe;J 

CO2 I njhlu;r;rpahf ntspNaw;w 

mDkjpg;gJ ghjfkhd fhyepiy 

khw;wj;Jf;fhd mghaj;ij 

fzprkhf mjpfupf;fpwJ.

jho; fhgd; kpd;rhu cw;gj;jp (Low (Low 
carbon Electricity Generation)carbon Electricity Generation)
Gijgbt vupnghUl;fspd; jfzk; 

%ykhd CO2 ntspNaw;wj;jpdhy; 

Vw;gLk; fhyepiy khw;wk; gy 

ehLfspd; rf;jpf; nfhs;if 

cUthtjw;fhd Kf;fpa fhuzpahf 

cs;sJ. ,jdhy;> Gijgbt 

etPd cyfpy; rf;jp

 
cU. 4: fhw;whiyj; njhopy;El;gj;jpd; gupzhk tsu;r;rp 

cU. 5: flYf;Fs;shd fhw;whiyg; gz;izapd; nghJthd njhLg;G Kiw
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vupnghUl;fSf;fhd> Fwpg;ghf 

epyf;fupf;fhd khw;W topfs; 

cldbj; Njitahf cs;sd. 

CO2 I ntspNaw;whky; kpd;rhuk; 

jahupg;gjw;fhd njupTfshf 

GJg;gpf;fj;jf;fr; rf;jp> mZf;fUr;rf;jp 

kw;Wk; fhgidf; ifg;gw;wp mj;Jld; 

Nrkpg;gfj;Jld; $ba gijgbt 

vupnghUs; kpd;gpwg;ghf;fpfs; Mfpad 

kl;LNk cs;sd.

mZf;fU gpsTfspypUe;J kpd; 

rf;jpia cUthf;FtJ xU 

ftu;r;rpfukhd njhopy;El;gk; 

vd;Wk;> fUr;rf;jp cw;gj;jp 

tpupthf;fg;gl Ntz;Lk; vd;Wk; 

fUJgtu;fSk; cs;sdu;. 

,Ug;gpDk;> fUr;rf;jp %ykhd 

kpd;rhuk; mjpf %yjd nryTfs; 

kw;Wk; mZf;fopTfis 

mfw;Wtjpy; cs;s njhlu;r;rpahd 

epr;rakw;w jd;ik cs;spl;l 

gy Kf;fpakhd rpf;fy;fisf; 

nfhz;Ls;sJ.

Gijgbt vupnghUs;fs; 

vupf;fg;gLtjw;F Kd;Ngh my;yJ 

gpd;Ngh fhgid mfw;WtJ kw;Wk; 

CO2 it epyj;jbapy; Nrkpg;gJ 

Nghd;wj; jpl;lq;fs; njspthdf; 

ftu;r;rpfukhdj; jpl;lq;fshFk;. 

Vnddpy;> tof;fkhd 

kpd;gpwg;ghf;fy; myFfs; ,jd;%yk; 

njhlu;e;Jk; gad;gLj;jg;glyhk;. ,J 

fhgd; ifg;gw;wy; kw;Wk; Nrkpg;G 

(Carbon Capture and  Storage 
- CCS) vd;W miof;fg;gLfpwJ. 

,Ug;gpDk;> Gijgbt 

vupnghUspypUe;J fhgidg; 

gpupj;njLg;gjw;fhd njhopy;El;gNkh 

my;yJ CO2 I Nrkpg;gjw;fhd 

njhopy;El;gNkh ,d;Dk; tzpf 

uPjpapy; ep&gpf;fg;gltpy;iy.

gy Fiwe;jf; fhu;gd; 

Kf¥ò¡ f£Liu 1

cU. 6: flw;fiu fhw;whiyg; gz;izapd; NeNuhl;l kpd;Ndhl;l njhLg;G

cU 7: ika jiofPohf;fpf;F njhLf;fg;gl;Ls;s R+upa kpd;rf;jpg; gly;fs;
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njhopy;El;gq;fspd; tiuaiwfs; 

fhuzkhf> ngUk;ghyhd 

murhq;fq;fs; GJg;gpf;fj;jf;fr; 

rf;jpg; gpwg;ghf;fypd; tsu;r;rpia 

Cf;Ftpf;fpd;wd. rLjpahf tsu;e;J 

tUk; GJg;gpf;fj;jf;fr; rf;jpj; 

njhopy;El;gq;fspd; J}z;Ljypdhy;> 

epfu mstPL (net-metering), feed-
in-tariffs, xJf;fPl;Lj; Njitfs; 

(quota requirements)> fhgd; 

tu;j;jfk; (Carbon trading) 
my;yJ fhgd; tup (Carbon taxes) 
Nghd;w epjpg; nghwpKiwfs; 

mwpKfg;gLj;jg;gLfpd;wd. 

epu;khdpf;fg;;gl;l njhopy;El;gq;fspy; 

fhw;whiyr; rf;jp (Wind Power)> 
Ez; ePu; kpd;rf;jp 

(micro hydro) R+upa 

xsp-kpd;dOj;j 

njhFjpfs; (Solar 
photo- voltaic 
systems)> epyepug;G 

thA (Landfill 
gas)> efuhl;rp 

fopTfspypUe;J 

tUk; rf;jp> 

capu;j;jpz;kr; rf;jp 

kw;Wk; Gtpntg;g 

cw;gj;jp Mfpait 

mlq;Ffpd;wd. 

rLjpahf 

tsu;e;J tUk; 

njhopy;El;gq;fspy; 

tw;Wg;ngUf;Fr; 

rf;jp (tidal stream)> 
miyr;rf;jp 

kw;Wk; R+upa ntg;g 

cw;gj;jp Mfpait 

mlq;Ffpd;wd.

GJg;gpf;fj;jf;fr; rf;jp 

%yq;fs; Gijgbt 

vupnghUl;fisf; 

fhl;bYk; kpff; 

Fiwe;j rf;jp mlu;j;jpiaf; 

nfhz;Ls;sd. vdNt cw;gj;jp 

epiyaq;fs; rpwpadthfTk;> 

Gtpapay; uPjpapy; gue;Jk; cs;sd. 

cjhuzkhf> fhw;whiy 

epiyaq;fs; ed;F fhw;W tPRk; 

gFjpfspy; mike;jpUf;f Ntz;Lk;> 

mNj rkak; capu;j;jpz;k 

kpd;Dw;gj;jp epiyaq;fs;> 

Fiwe;j mstpyhd rf;jp mlu;j;jp 

cila vupnghUisf; nfhz;L 

nry;tjw;fhd nryT fhuzkhf 

toikahf tiuaWj;j 

gUkidNaf; nfhz;bUf;Fk;. 

nghJthf 50-100 MW Fiwthd 

nfhs;ssTila ,t;thwhd 

rpwpa kpd;Dw;gj;jp epiyaq;fs; 

gpd;du; kpd; tpepNahf mikg;gpy; 

,izf;fg;gLfpd;wd. gy ehLfspy; 

GJg;gpf;fj;jf;fr; rf;jpg; gpwg;ghf;f 

epiyaq;fs; yhgfukhdjhfj;  

jpl;lkplg;gLtjpy;iy. khwhf> 

,it njhopy;KidNthu;fshy; 

cUthf;fg;gLfpd;wd. mj;Jld;> 

,it xUq;fpizf;fg;gl;L cw;gj;jp 

nra;ahJ> rf;jp %yq;fs; fhzg;gLk; 

Ntisfspy; kl;LNk cw;gj;jp 

nra;ag;gLfpd;wJ.

cU 2 kw;Wk; 3 Mfpait If;fpa 

,uhr;rpaj;jpd; rTj; Nty;]pd; 

Kd;id ehs; epyf;fup Ruq;f 

gFjpf;F NkNy cs;s kiyfspy; 

mike;Js;s fhw;W kw;Wk; 

R+upa kpd; rf;jp epiyaq;fisf; 

fhl;Lfpd;wd. ,j; jpl;lq;fspd; 

Rw;Wr;R+oy; ghjpg;Gf; Fiwthf 

cs;sJld; ,e; epyk; nrk;kwp 

MLfspd; Nka;r;ry; epykhf 

njhlu;e;Jg; gad;gLj;jg;gLfpwJ. 

fhw;wpypUe;J rf;jp (Energy from 
Wind)
GJg;gpf;fj;jf;f tsq;fspy;> gad;jU 

nryT Fiwe;j xd;whf fhw;whiy 

njhopy;El;gk; cUthfp tUfpwJ. 

cynfq;fpYk; Rkhu; 597>000 MW 

nfhs;ssTila 

fhw;whiyfs; 

epWtg;gl;Ls;sd. 

fhw;whiyr; rf;jp 

cw;gj;jpapd; 

ed;ikfshtd: 

xt;nthU 

fhw;whiyAk; 

xg;gPl;lstpy; ngupaJ 

(flw;fiuNahu 

fhw;whiy 5 MW 
tiu kw;Wk; 

flYf;Fs;shd 

fhw;whiy 10 

MW tiu)> 

jpl;lkply; mDkjp 

fpilj;jTld; 

fhw;whiyg; 

gz;izfs mjp 

Ntff; fhw;Ws;s 

epiyaq;fspy; 

Fiwthd 

nrytpy;  tpiuthf 

fl;lg;glyhk;;;. 

jPikfshtd: ,J 

xU njhlu;r;rpaw;w 

rf;jpg; gpwg;ghf;fy; 

%ykhFk;. 

rf;jp tPjj;ijg; nghWj;J ntt;NtW 

fhw;W tpirahop ,ltpay; 

gad;gLj;jg;gLfpwJ (glk; 4). 

mtw;iw epiyahd Ntff; fhw;W 

tpirahopfs; kw;Wk; khwp Ntff; 

fhw;W tpirahopfs; vdg; gutyhf 

etPd cyfpy; rf;jp

cU.8: gy vz;zpf;ifahd jiyfPohf;fpfSf;Fj; njhLf;fg;gl;Ls;s R+upa kpd;rf;jpg; 

glw; ruq;fs;
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tifg;gLj;jyhk;. xU epiyahd 

Ntff; fhw;W tpirahopapy;> Fiwe;j 

Ntfj; jz;Lf;Fk; n[dNul;lu; 

jz;Lf;Fk; ,ilapy; xU gw;rpy;Yg; 

ngl;b ,izf;fg;gl;Ls;sJ (FSIG vd 

fhl;lg;gl;Ls;sJ). nfhs;ifastpy;> 

khWgl;l Ntfr; nraw;ghl;Lld;;;> 

fhw;wpaf;ftpay; Row;wp; %yk; 

(Aerodynamic Rotor) ifg;gw;wg;gLk; 

rf;jpapdsit mjpfupf;f KbAk;. 

MapDk; ,jw;F> tiyaikg;gpd; 

kPbwdpypUe;J rpy tifahd rf;jp 

kpd;dZ khw;wp %yk; Row;wpapd; 

Ntfj;ij ,izg;gpupf;f Ntz;ba 

mtrpak; Vw;gLk;. 

fpilf;ff;$ba khWgl;l Ntf 

njhopy;El;gq;fs;: ,ul;bg;G Cl;b 

J}z;ly; gpwg;ghf;fp (Doubly Fed 
Induction Generator- DFIG)> 
gw;rpy;Yg;ngl;bAld; KO rf;jp 

khw;wp (Full Power Converter - 
FPC)> epiyahd fhe;jg; gpwg;ghf;fp 

(Permanent Magnet Generator 
based Full Power- PMGFP) 
mbg;gilapyhd KO rf;jp khw;wp 

Neub ,af;fp (Permanent Magnet 
Generator based Full Power 
Converter Direct Drive - PMFPCDD) 
kw;Wk; cau; ntg;gepiy kPflj;jpg; 

gpwg;ghf;fp mbg;gilapyhd Neub 

,af;fp (High Temperature Super 
Conductor Generator based 
Direct Drive - HTSDD). fhw;W 

tpirahopfs; xg;gPl;lstpy; Fiwe;j 

kpd;dOj;jj;jpy; nghJthf 1000 V 

Fk; fPNo kpd;id cUthf;fpd;wd. 

rpy ngupa tpirahopfs; (> 3mW) 
mjpf gpwg;ghf;fp kpd;dOj;jj;ijg; 

(Rkhu; 3-5 kV tiu)

gad;gLj;Jfpd;wd>. ,t;thwhd 

gpwg;ghf;fp kpd;dOj;jq;fSld;> 

xt;nthU tpirahopf;Fk; xU jdp 

kpd;khw;wp NfhGuj;jpw;Fs; (Tower) 
my;yJ mjw;F mUfpy; ,Ug;gJ 

mtrpakhFk; ,J kpd; Nrfupg;G 

tiyaikg;Gld; ,izg;gjw;fhd 

kpd;dOj;jj;ij (cjhuzkhf 

33 kV tiu) mjpfupf;fpwJ. 

glk; 5 nghJthdnjhU 

flw;fiuNahu fhw;whiyg; 

gz;iz xd;iwf; fhl;Lfpd;wJ. 

gy fhw;W tpirahopfs; 33 kV 
y; Nrfupg;G nghJj; jz;Lld; 

,izf;fg;gl;Ls;sd. xU ika 

fhw;whiy kpd;khw;wp nghJthd 

tiyaikg;Gld; ,izg;gjw;fhd 

kpd;dOj;jj;ij 132 kV my;yJ 220 

kV Mf cau;j;JfpwJ. 

xU MlNyhl;lk; (Alternate current 
- ac) my;yJ NeNuhl;lk; (Direct 
current - dc) flyb tlj;jpd; 

%yk; flw;fiuf;F ntspNaahd 

fhw;whiyg; gz;iznahd;W  

flYf;Fs;shd tiyaikg;Gld; 

,izf;fg;glyhk;. ac my;yJ dc 
vd;w njupT> fiuapypUe;jhd 

J}uk; kw;Wk; fhw;whiyg; 

gz;izapd; rf;jpiag; nghWj;jJ. 

80 fp.kP.f;F Nky; cs;s Nfgps; 

ghij ePsq;fSf;F> NeNuhl;lg;  

gupkhw;wk; (glk; 6) nryT 

Fiwe;jnjhd;whfpwJ. Ml;Nyhl;lf; 

Nfgps;fspd; nfhs;ssthy; 

cUthf;fg;gLk; cau; vjpu;tpid 

tYf; fhuzkhf Rkhu; 100 km 
kw;Wk; 50 MW Mfpatw;Wf;F 

Nkyhd gz;izfSf;F 

dc gupkhw;wk; khj;jpuNk 

rhj;jpakhFk;. 200 MWFk; 

mjpfkhd fhw;whiyfSf;F> 

fhw;whiyg; gz;izia 

fiuf;F ,izf;f Fiwthd 

Nfgps;fs; Njitg;gLtjhy; dc 

ftu;r;rpfukhdjhf ,Uf;fpwJ> 

vdNt flw;fiuf;Ff; FWf;Nf 

nry;Yk; gy Nfgps;fis 

jtpu;f;fyhk;.

R+upa rf;jp (Solar Energy)
R+upadpy; ,Ue;J tUk; rf;jpg; 

G+kpia Nghl;lhd;fs; (photons) 
vd miof;fg;gLk; xspr; rf;jpapd; 

nrhl;Lf;fshfj; jhf;FfpwJ. R+upa 

xspia kpd;rhukhf khw;w ,uz;L 

Kf;fpa Kiwfs; cs;sd. R+upa 

xspapypUe;J ntg;g kpd;rhuk; 

jahupf;f KbAk; mj;Jld; ePuhtp 

tpirahopia ,af;fpAk;  kpd;rhuk; 

ngwg;glyhk;;. MapDk;> kpfTk; 

nghJthd El;gkhdJ R+upa rf;jpia 

Neubahf kpd;rhukhf khw;WtjhFk;. 

,J xspkpd;dOj;j rf;jp (PV) vd 

miof;fg;gLk;. PV njhFjpia  

tbtikf;Fk; NghJ> jsj;jpy; R+upa 

tsk;> khw;W cgfuzq;fshd 

- R+upa njhFjpfs;> rf;jpr; Nrkpg;G 

cgfuzq;fs; - Ngl;lup> fzpdp 

fl;Lg;ghL kw;Wk; Rikfs; my;yJ 

,Wjp - gaDdu; cgfuzq;fs; 

Mfpatw;iw EZf;fkhff; fUj;jpy; 

nfhs;s Ntz;Lk;.

xspkpd;dOj;jf; fyk; vd;gJ 

xspkpd;dOj;j tpisthy; 

R+upa xspapd; rf;jpia Neu; 

Xl;l kpd;rhukhf khw;Wk; xU 

rhjdk; MFk;. ,f;fykhdJ  p-n 

re;jpapdhy; cUthfpwJ. re;jpahdJ 

#upa ntspr;rk; gLk;gb itf;Fk; 

NghJ> re;jpapypUe;J NeNuhl;l 

kpd;rhuk; cw;gj;jp nra;ag;gLfpwJ. 

xU jdpg;gl;l fyk; Rkhu; 0.6 V 

jpwe;jr; Rw;W kpd;dOj;jj;ij 

cUthf;FfpwJ. Mifahy;> 

eilKiw gad;ghLfspy; mjpf 

jpwe;jr; Rw;W kpd;dOj;jj;ijg; 

ngw gy fyq;fs; njhlupy; 

,izf;fg;gl;Ls;sd. FWQ;Rw;W 

kpd;Ndhl;lj;ij gy fyq;fisr; 

rkhe;jukhf  ,izj;J cau; 

tYTila Xu; ngupa njhFjpia 

cUthf;Ftjd; %yk; mjpfupf;f 

KbAk;. njhFjp vd;gJ 

xspkpd;dOj;jr; rf;jpapd; mzpapd; 

mbg;gilf; fl;Lkhdj; njhFjp 

MFk;. PV mzpfs; ntt;NtW 

mikg;Gfspy; njhFjpfspd; 

ruq;fis ,izg;gjd; %yk; 

cUthfpd;wd. nghJthf 

gad;gLj;jg;gLk; ,ltpay; vd;gJ 

xU ika jiyfPohf;fpf;Fr; (central 
inverter) rkhe;jukhf ,izf;fg;gl;l 

ruq;fs;> gy; jiyfPohf;fpfs;; %yk; 

,izf;fg;gl;l ruq;fs; kw;Wk; 

Ez;zpa jiyfPohf;fpfs; %yk; 

,izf;fg;gl;l jdpahd njhFjpfs; 

vd;gdthFk;.

xU ika jiyfPohf;fpapd;;; 
PV mzpapd; ,izg;G cU 7 

,y; fhl;lg;gl;Ls;sJ. xt;nthU 
PV ruKk; jLf;Fk; ,Uthap 

Kf¥ò¡ f£Liu 1
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xd;wpd; %yk; rkhe;jukhf 

,izf;fg;gl;Ls;sJ. ,e;j 

,Uthapfs; xU ruj;jpypUe;J 

kw;nwhU ruj;jpw;F jiyfPo; 

kpd;Ndhl;lj;ijj; jLf;f 

gad;gLj;jg;gLfpd;wd. ika 

jiyfPohf;fp   ,izg;G nryT 

Fiwe;jjhff; fhzg;gl;l NghjpYk;> 

ika jiyfPohf;fpapd; tho;ehs; 

ngUk;ghYk; PV njhFjpf;$Wfis 

tplf; Fiwthf ,Uf;Fk;.  ,jdhy; 

R+upaf; fy mzpapd; tho;ehspy; xU 

KiwahtJ mij khw;w Ntz;ba 

mtrpak; Va;gLk;. ,J Fwpg;gplj;jf;fr; 

nryit Vw;gLj;Jk;.

cU 8 ru jiyfPohf;fpfspd; 

(string inverters) gad;ghl;ilf; 

fhl;LfpwJ. njhFjpfspd; xt;nthU 

ruKk; xU dc / ac khw;wp %yk; 

,izf;fg;gl;Ls;sJ> ,J 

xt;nthU PV ruj;jpd; mjpfgl;r 

tYg; Gs;spiaAk; mE$ykhf;f 

tOtFf;;fpd;wJ. njhFjpfspd; 

Nkyjpf ruq;fisAk;  mtw;wpd; 

nrhe;jj; jiyfPohf;fpfisAk; 

epWTtjd; %yk; PV mikg;ig 

vspjhf tpupthf;f KbAk;.

xt;nthU PV jfLk; 150-300 

W Ez;zpa jiyfPohf;fpiaf; 

nfhz;lthW PV njhFjpfs; 

,izf;fg;glyhk;. Ez;zpa 

jiyfPohf;fp;fs; njhFjp 

xt;nthd;wpypUe;Jk; dc I ac 

Mf khw;Wfpd;wJ mj;Jld; 

mtw;wpd; ntspaPL rkhe;jukhf 

,izf;fg;gl;L xU mzpia 

cUthf;FfpwJ. nraw;jpwidg; 

nghWj;jtiu ,e;jj; jpl;lk; 

ftu;r;rpfukhdjhf ,Ue;jhYk; 

(kw;wa jpl;lj;ijg; Nghyy;yhky; 

nraw;jpwd; Nkhrkhdj; njhFjpiag; 

nghWj;jJ my;y)> ,e;jj; jpl;lj;jpd; 

Kf;fpa gpujp$yk; mjpf nryT 

MFk;. 

jpwd;Kiwf; fl;likg;G (Smart 
Grid)
fle;j 70 Mz;Lfspy; 

cUthf;fg;gl;Ls;s etPd kpd;rf;jp 

mikg;Gfs;> ngupa kj;jpa 

kpd;gpwg;ghf;fpfshy; cUthf;fg;gLk; 

kpd; rf;jpia gpwg;ghf;fp kpd;khw;wpfs; 

%yk; cau; kpd;dOj;jKila 

xd;whnlhd;W ,izf;fg;gl;l 

gupkhw;w tiyaikg;gpw;F 

mspf;fpd;wd. kpd;rf;jpia rpy 

Neuq;fspy; fzprkhd J}uj;jpw;F 

nfhz;L nry;y gupkhw;wy; Kiwik 

gad;gLj;jg;gLfpwJ mj;Jld; gpd;du; 

mJ gpupj;njLf;fg;gl;L njhlu;r;rpahd 

tpepNahf kpd;khw;wpfs; 

topahf thbf;ifahsu;fSf;F 

toq;Ftjw;fhd ,Wjp Rw;WfSf;F 

mDg;gg;gLfpwJ.

1990 Mk; Mz;bypUe;J 

GJg;gpf;fj;jf;f cw;gj;jpia 

kpd; rf;jp tiyaikg;NghL 

,izg;gjw;fhd Mu;tk; Gj;Japu; 

ngw;wJ. ,J XusT xUq;fpizg;G> 

jd;dpaf;fk; kw;Wk; fl;Lg;ghl;ilf; 

NfhUfpwJ. Fiwe;j my;yJ 

G+r;rpa fhgd;> ghJfhg;ghd kw;Wk; 

,wf;Fkjp nra;ag;gl;l Gijgbt 

vupnghUisr; rhu;e;jpuhj kpd; 

rf;jp tpepNahfq;fSf;F rf;jp 

guptu;j;jidfs;> nfhs;ssitj; 

juf;$ba Rikfs; kw;Wk; 

gupkhw;wj;jpd; NghJ Nfhupf;ifAk; 

gjpy;fSk; kw;Wk; gpw Jizr; 

Nritfs; Nghd;w gf;f 

Kd;Kaw;rpfs; Njitg;gLfpd;wd. 

,jw;F Nkyjpfkhf> thbf;ifahsu; 

fl;lz Kiwik> thbf;ifahsu; 

rhjdq;fspd; Nkyhz;ik 

kw;Wk; vuprf;jp jfty; kw;Wk; 

thbf;ifahsu; mjpfhuk; Nghd;w 

Nritfs; jw;NghJ gy;NtW 

Mw;wYs;s toq;Feu;fshy; 

cUthf;fg;gLfpd;wd. Nfhupf;ifg; 

gf;fj;jpypUe;J ,e;j Nritfis 

toq;f jpwe;j kw;Wk; nefpo;thd 

jfty; njhlu;G kw;Wk; jfty; 

njhopy;El;gq;fs; Njit.

rkPgj;jpy;> ,e;j vjpu;fhy rf;jp 

tiyaikg;ig tptupf;f 

jpwd;Kiwf;  fl;likg;G 

(smart Grid) vd;w ngau; 

nghJthdjhfptpl;lJ. kpd; 

Jiwia fhgd; ePf;fk; 

nra;tjw;fhd topKiwahf 

,e;j fUj;J ngUk; Kf;fpaj;Jtk; 

ngWfpwJ. NkYk;> GJg;gpf;fj;jf;fr; 

rf;jpia ,izf;f mDkjpf;fpwJ. 

mjpf nfhs;ssT nfhz;l 

gupkhw;wy; tiyaikg;gpd; 

gad;ghl;il mjpfg;gLj;JfpwJ. 

NkYk; rf;jp mikg;gpd; nraw;jpwd;> 

ghJfhg;G kw;Wk; nray;ghL 

vd;gtw;iw Nkk;gLj;Jtjpy; 

thbf;ifahsupd; gq;fspg;ig 

cUthf;FfpwJ. jpwd;Kiwf; 

fl;likg;ig czu itg;gjd;; 

%yk;> GJg;gpf;fj;jf;f cw;gj;jpapd; 

mjpf tpfpjj;Jld; kpd;rhuj; 

njhFjpia ,af;f KbAk; vd;W 

vjpu;ghu;f;fg;gLfpwJ

Nkyjpf thrpg;Gf;F:

1.	 Nick Jenkins and Janaka 
Ekanayake, “Renewable Energy 
Engineering”, 2017, ISBN: 
9781107680227, Cambridge

	 University Press. 
2.	 Janaka Ekanayake, Kithsiri 

Liyanage, Jianzhong Wu, 
Akihiko Yokoyama, Nick 
Jenkins, “Smart Grid: 
Technology and Applications”, 
2012, ISBN 1119968682, Wiley.

midj;J cUf;fSk; Mrpupaupdhy; 

gpuRupf;fg;gl;l Nkw;Fwpg;gplg;gl;l ,U 

E}y;fspypUe;J vLj;jhsg;gl;Ls;sd

Nguhrpupau;.[P.gP. Vfehaf;f 

nfsut Xa;Tngw;w Nguhrpupau;

Nguhjid gy;fiyf;fofk;

jbc@ee.pdn.ac.lk

etPd cyfpy; rf;jp
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kdpj ehfupfk; Afq;fs; NjhWk; 

Kd;NdWtijr; rhj;jpakhf;fpaJ 

vJ? ,e;j Nfs;tpf;fhd gjpy;fs; 

xt;nthUtupdJk; epGzj;Jtj;ijg; 

nghWj;J epGzUf;F epGzu; 

NtWglyhk;. MapDk;> kdpj 

ehfupfj;jpd; epiyfis 

NtWgLj;Jfpd;w jdpj;JtkhdnjhU 

njhopy;El;g fz;Lgpbg;ig vg;NghJk; 

xUtupdhy;; milahsk; fhz 

KbAk;. fy; fUtpfs;> neUg;G 

kw;Wk; rf;fuk; Mfpatw;wpd; 

fz;Lgpbg;GfNs kdpj ehfupfj;jpw;F 

toptFj;j Muk;g epfo;Tfshf 

khDltpayhsu;fs; milahsk; 

fhz;fpd;wdu;. kdpj ehfupfj;ij 

tbtikj;j ,e;jf; fz;Lgpbg;Gfs; 

kw;Wk; GJikfs; midj;Jk; 

mbg;gilapy; fl;Lg;ghl;Lld; $ba 

"gad;gLj;Jjy;" kl;Lky;yhJ> 

,aw;ifapy; Vw;fdNt ,Uf;Fk; 

tsq;fisAk; rf;jpisAk; 

"fl;Lg;gLj;Jjy;" vd;gtw;wpNy cs;s  

Nju;r;rpapNyNa fhYhd;wp epd;wd.

Muk;gfhy Jtf;fq;fs; (Early 
Beginings)
gy Fwpg;gplj;jf;f Mjpfhy 

njhopy;El;g Kd;Ndw;wq;fs; 

jtpu;f;f Kbahky; czT 

cw;gj;jpAld; njhlu;Ggl;ld. 

Fwpg;ghf> kdpju;fs; tpyq;Ffis 

tsu;j;J> gapu;fis gapuplj; 

njhlq;fpaNghJ> kdpju;fs; 

gbg;gbahf tpyq;Ffspd; 

typikiaAk; rf;jpiaAk; kw;Wk; 

ePu; kw;Wk; fhw;W Nghd;w gpw 

,aw;if tsq;fisAk; gad;gLj;j 

El;gq;fis cUthf;fpdu;. me;j 

El;gq;fspy; rpy ,d;Wtiu 

mtw;wpd; mry; tbtq;fspNy 

gad;gLj;jg;gLfpd;wd. 

cjhuzkhf> Rikfis ,Of;f 

tpyq;Ffisg; gad;gLj;Jjy;> 

epyj;ij cOjy;> jhdpaq;fspd; 

ckp ePf;Fjy; Nghd;wtw;iwAk;> 

fhw;Nwhl;lj;ijg; gad;gLj;jp; 

tprpwpia ,af;Fjy; kw;Wk; 

jhdpaq;fis Rj;jpfupj;jy;; ,ae;jpu 

Xl;lj;jpd; %ykhf ePNuhl;lj;ijg; 

nghwpKiwr; 

rf;jpahf 

gad;gLj;Jjy; 

Nghd;wtw;iwf; 

$wyhk;. 

Rthu];akhf> 

ePu; kw;Wk; 

fhw;wpd; 

Xl;lj;jpypUe;J 

rf;jpiag; 

gpupj;njLg;gJ 

,g;NghJk; 

Kd;dzp 

vuprf;jp 

%yq;fspy; 

xd;whfj; njhlu;fpwJ> jw;fhyj;jpy; 

,J "GJg;gpf;fj;jf;fr; rf;jp" %yq;fs; 

vd;W miof;fg;gLfpwJ. ,e;j 

%yq;isg; gad;gLj;Jtjw;fhd 

fUj;J Mapuf;fzf;fhd 

Mz;Lfshf ,Ue;jNghjpYk;> mjpf 

nraw;jpwdhdJ jtpu;f;f Kbahky; 

nray;Kiwapd; fl;Lg;ghL xOq;F  

vd;gtw;wpNy ele;jJ.  

Gupjy; fl;Lg;ghLfs; 

(Understanding Controls) 
fhy;eilfs;> Fjpiufs;> fOijfs; 

my;yJ ahidfs; Nghd;w 

tpyq;Ffis gzpnahd;iw czug; 

gad;gLj;jpa fhyq;fspypUe;Nj 

,af;fj;ijf; "fl;Lg;gLj;JtJ" 

mtrpakhd xd;whapUe;jJ. mjhtJ 

tYT+l;lg;gl;l ,af;fj;jpd; fl;Lg;ghL: GJg;gpf;fj;jf;fr; rf;jpappd; mWtil %yk; ,aq;fh kdpj ehfupfj;ij ,af;Fjy;

cU. 1: Fjpiu ghij topNa xU Fwpg;gpl;l Ntfj;jpy; rthup

tYT+l;lg;gl;l ,af;fj;jpd; fl;Lg;ghL: GJg;gpf;fj;jf;fr; rf;jpappd; mWtil 

%yk; ,aq;fh kdpj ehfupfj;ij ,af;Fjy; itj;jpau;.vk;.gp.gp  Vfehaf;f
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tpyq;F xU Fwpg;gpl;l ghijapy; 

my;yJ Ntfj;jpy; tpUk;gpagb 

nry;y Ntz;Lk;. cjhuzkhf> 

tz;bnahd;iw ,Of;f Fjpiu 

gad;gLj;jg;gLk; NghJ (cU. 1)> 

Fjpiu ghij topNa xU Fwpg;gpl;l 

Ntfj;jpy; rthup nra;a Ntz;Lk; 

vd;W gapw;rpahsu; tpUk;Gthu;. 

Fjpiuapd; fbthsj;ij ,Og;gjd; 

%yk;> gazpf;Fk; ghijiaAk; 

Ntfj;ijAk; fl;Lg;gLj;jyhk;. ,e;jf; 

fl;Lg;ghl;Lr; nray;Kiw kdpjdpd; 

mjhtJ Xl;Leupd; kj;jpa];jj;jpd; 

%yk; epiwNtw;wg;gLfpwJ. mtu; 

rupahd topapy; tz;b 

nry;fpwjh my;yJ VNjDk; 

tpyfy; my;yJ jtW 

,Uf;fpwjh vd mtjhdpf;f 

fhl;rp kw;Wk; gpw Gyd;rhu;e;j 

gpd;D}l;lq;fisg; 

gad;gLj;Jfpwhu;.

vdNt> fl;Lg;ghl;L gzpapy; 

kdpj ,af;Feu; my;yJ 

Nkw;ghu;itahsu; Neubahf 

<LgLtjhy; ,e;j nray;Kiw 

kdpjf; fl;Lg;ghL vd;gjw;F 

xU rpwe;j cjhuzkhFk;. 

kWGwj;Nj> fl;Lg;ghl;L 

eltbf;iff;F gpd;D}

l;lq;fis Neubahfg; 

gad;gLj;Jtjhy; %ba 

tisaf; fl;Lg;ghL (Closed 
loop control) vd;gjw;Fk; ,J 

xU rpwe;j cjhuzkhFk;. 

MapDk;> Muk;gfhy 

tptrha r%fq;fspy; $l> 

jhdpaq;fpf; fl;Lg;ghl;Lf;fhd 

NjitapUe;jw;F ,J 

rhl;rpakhFk;. mjhtJ> kdpj 

,af;Feu; xUtupd; <Lghbd;wp> 

,e;j nray;Kiw "jd;idj; jhNd 

rupnra;J nfhs;Sk;". jhdpaq;fp 

fl;Lg;ghlhdJ rpy tifahd kpd;> 

,ae;jpu> ePupay;> ntg;gtpaf;ftpay; 

my;yJ NtW ngsjpPf tbt (mjhtJ 

Neub kdpj jiyaPL ,y;yhky;) 

gpd;D}l;l nray;Kiwia 

ek;gpAs;sJ. tpiuthd gjpy; 

,af;fk;> mjpf typik my;yJ 

ePz;lfhy nray;ghL Nghd;w 

kdpj jpwd;fSf;F mg;ghw;gl;l 

nray;KiwfSf;F ,g;gpd;Dhl;ly; 

nray;Kiwfs; mtrpakhFk;.

jhdpaq;fpf; fl;Lg;ghl;bd; 

tuyhw;W tsu;r;rp (Historical 
Development of Automatic Control)
Mjp fhy tuyhw;wpy;> Rakhf 

,aq;Fk; ,ae;jpuq;fshf ,Ue;j 

gy;NtW jhdpaq;fp ,ae;jpuq;fs; 

(Automatic) gw;wp> Guhzq;fspy; 

$wg;lgl;l gy;NtW Gid fijfs; 

kw;Wk; ehl;Lg;Gwf; fijfs; cs;sd. 

Muk;gfhy ehfupfq;fshd fpNuf;f> 

mNugpa> rPdu, vfpg;jpa> ,e;jpa 

ehfupPfq;fs;py; ,it njhlu;gpyhd 

Vuhskhd fijfs;, GidTfs;, 

,jo;fs; kw;Wk; tptuq;fs; cs;sd. 

jhdpaq;fpf; fl;Lg;ghl;bd; %yk; 

,af;fg;gl;l kw;Wk; Nkk;gLj;jg;gl;l 

tYT+l;lg;gl;l ,af;fq;fshf 

Kjd;Kjypy; njspthf mwpag;gl;l 

tiffs; (Fiwe;jgl;rk; 

Nkw;fj;jpa cyfpy; rupahf 

Mtzg;gLj;jg;gl;lit) fbfhu 

Ntiyfs;> ePu;r;rf;fuk; kw;Wk; fhw;W 

Miyfspd; gad;ghLfshFk;.

fbfhu Ntiy vd;gJ 

midj;ijAk; ftuf;$ba xU 

nrhw;nwhluhFk;. ,J gjpag;gl;l 

(taught) RUs;tpy; my;yJ RUf;fpa 

(compressed) RUs;tpy;;  

nghwpKiwfspy; Nrkpf;fg;gLk; 

rf;jpiag; gad;gLj;JfpwJ. 

,it fbfhuq;fs; Nghd;w 

gpujpapPLfspy; gad;gLj;jg;gLk; 

KWf;F mbg;gilapyhd 

nghwpKiwfshFk;. Nrkpg;gf 

cWg;G> (mjhtJ RUs;tpy;) 

rf;jpia ,of;Fk; NghJ> 

fbfhuk; Neuj;ij Jy;ypakhf 

fhl;Ltijj; epWj;Jk;. ,e;j 

rpf;fYf;fhd rhj;jpakhd 

jPu;Tfis Cry; fbfhuj;jpd; 

fz;Lgpbg;ghsUk; lr;R 

,aw;gpayhsUkhd fpwp];bad; 

`;A+n[d;]; (1629-1695) 

vd;gtUk; (cU 2) kw;Wk; 

Mq;fpy ,aw;gpayhsu; 

uhgu;l; `_f;Fk; (1635-1703) 

toq;fpdhu;fs;;. [[rf; Irf; 

epA+l;ld; `_f;fpd; midj;J 

glq;fisAk; mopj;jikahy; 

ek;gfkhd cUtg;glq;fs; 

vJTk; ,y;iy]. uhgu;l; 

`_f; RUs;tpw;fspd;  

nefpo;r;rpj;jd;ik 

(Law of springs and elasticity) 
tpjpiaf; fz;Lgpbj;jtu;. 

RUs;tpy; KWf;fpypUe;J rf;jpiag; 

gbg;gbahff; fiyj;j NghjpYk;> 

fbfhu Ntiyfis njhlu;e;J 

,aq;f itg;gjw;fhd gpd;D}l;lf; 

fUj;jpd; mbg;gilapy; rhj;jpakhd 

nghwpKiwfis ,tu;fs; 

cU 2: ,aw;gpayhsUkhd fpwp];bad; `;A+n[d;]; 

vd;gtUk; kw;Wk; Mq;fpy ,aw;gpayhsu; uhgu;l; `_
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toq;fpdhu;fs;. [mtupd; midj;J 

Jiwrhu; rpj;jupg;GfSk; gjpg;Gupik 

rpf;fy;fs; fhuzkhf njhlu;Gila 

nghwpKiwfspd; tiuglq;fs; ,q;F 

toq;fg;gltpy;iy. tptuq;fSf;F 

(ngd;dl;> 1979) ghu;f;fTk;].

mtu;fspd; gq;fspg;GfshdJ 

eilKiwj; jhw;gupaq;fSf;fhf 

kl;Lky;yhJ ",af;ftpay; 

njhFjpfis fl;Lg;gLj;Jjy;" 

(Controlling dynamic systems) vd;w 

fUj;JfisAk; nfhs;iffisAk; 

tsu;g;gjpy; nray;Kiw kw;Wk; 

,af;ftpay; njhFjpfspd; Kiwahd 

gFg;gha;T Mfpatw;wpw;;fhfTk; 

epidtpy; nfhs;tJ kjpg;G 

tha;e;jjhFk;. vdNt> ,e;jg; 

gilg;Gfisf; fl;Lg;ghl;L 

nghwpapaypd; tuyhw;whrpupau;fs; 

fl;Lg;ghl;Lf; Nfhl;ghl;bd; 

njhlf;fq;fisf; Fwpg;gjhff; 

fUJfpd;wdu;> ,J “,af;fj; 

njhFjpapd; fl;Lg;gLj;Jjy;” vd;w 

fUj;JfisAk; nfhs;iffisAk; 

cs;slf;fpAs;sJ. jtpu;f;f 

Kbahky;> Irf; epA+l;ld; 

(1643-1727) kw;Wk; gpwuhy; 

tshu;j;njLf;fg;gl;l rk;gpujha 

nghwpapay; kw;Wk; Ez;fzpjj;jpd; 

NkYk; fLikahd tsu;r;rpapd; 

fhuzkhf mtw;wpd; nray;Kiwfs; 

kpfTk; fLikahdjhfTk; 

nghJthdjhfTk; 

nra;ag;gl;ld. ,Wjpapy; 

,e;j "fl;Lg;ghl;L 

nghwpKiwfspd;" 

(control mechanisms) 
nry;thf;F rpy 

jrhg;jq;fSf;Fg; gpd;du; 

rf;jpiag; gpupj;njLg;gjpy; 

xU Gul;rpf;F 

toptFj;jJ.

fhw;W> ePu; kw;Wk; 

ePuhtp rf;jpiaf; 

fl;Lg;gLj;Jjy; - 

jpwe;j tisaf; 

fl;Lg;ghl;bypUe;J 

%ba tisaf; 

fl;Lg;ghL tiu 

(Controlling Wind, water 
and steam – Open Loop 
to Closed loop)
fhw;W Miyfs; 

(cU. 3) kw;Wk; ePu; 

Miyfs; (cU. 4) 

Nghd;W fhw;W kw;Wk; 

ePu;r; rf;fuq;fspy; cs;s rf;jpiag; 

gad;gLj;JtJ Mjp fhyj;jpypUe;Nj 

njhopy;Jiwapd; rf;jpj; Njitfis 

epiwNtw;Wtjw;fhd nghJthd 

cj;jpahff; fhzg;gl;lJ. 

,tw;wpw;fhd cjhuzq;fshf rPdh> 

vfpg;J> ngu;rpah kw;Wk; INuhg;ghtpd; 

gy ehLfspy; (Lucas, 2006) 
gz;ila ePu; Miyfs; kw;Wk; 

fhw;whiyfs; gw;wpa njhy;nghUs; 

rhd;Wfs; cs;sd. jhdpaq;fs; 

miuj;jy;> ePu; ,iwj;jy;> ePu;g;ghrdk; 

kw;Wk; Ruq;f eltbf;iffs; 

cl;gl md;iwa njhopy;Jiwapd; 

xt;nthU mk;rj;jpYk; ,it 

gad;gLj;jg;gl;ld 1712 Mk; 

Mz;by;> jhk]; epA+Nfhkd; 

(1664-1729) rf;jpj; Jiwapy; 

ePuhtp rf;jpr; Nru;f;Fk; "tspkz;ly 

,ae;jpuk;" (atmospheric engine) 
vd;W miof;fg;gLk; KjyhtJk; 

gy;Jiw kw;Wk; tzpf uPjpahfTk; 

tYT+l;lg;gl;l ,af;fj;jpd; fl;Lg;ghL: GJg;gpf;fj;jf;fr; rf;jpappd; mWtil %yk; ,aq;fh kdpj ehfupfj;ij ,af;Fjy;

cU. 3: fhw;W Miyfs; kw;Wk; ePu; Miyfs;  

 cU. 4: fhw;W kw;Wk; ePu;r; rf;fuq;fs;
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rhj;jpakhd ePuhtp ,ae;jpuj;ijf; 

fz;Lgpbj;jhu;. gyupd; njhlu;r;rpahd 

Nkk;ghLfSk; ,ize;Jk; 

N[k;]; thl; (1736-1819) nra;j 

Nkk;ghLfSld; [cU. 5] ePuhtp 

,ae;jpuq;fspd; nraw;;jpwid 

ntFthf mjpfupf;f cjtpaJ> 

NkYk; ePuhtp ,ae;jpuq;fisr; 

rf;jp cw;gj;jpf;fhd njhopy;Jiwj; 

jukhf khw;wpaJ. ePuhtp 

,ae;jpuj;jpw;F N[k;]; thl; 

nra;j Kd;Ndw;wq;fs; kpfTk; 

tpaj;jFit> ePuhtp ,ae;jpuj;jpd; 

fz;Lgpbg;Gf;F rpyu; mtiuj; jtwhf 

njhlu;GgLj;Jfpd;wdu;.

ePu; my;yJ fhw;W my;yJ ePuhtp 

khjpupAUf;fspy;> mirAk; 

nghUspd; rf;jp Row;rp ,af;fkhf 

gaDs;sg; nghwpKiw 

tbtj;jpw;F khw;wg;gLfpwJ. 

,k;%d;W tbtq;fspYk;> 

mirAk; nghUspd; Xl;l tpfpjk; 

fhuzkhf cUthf;fg;gLk; 

gaDs;s Ntiyfspy; Vw;w 

,wf;fq;fs; cs;sd. ,e;jg; 

nghJthd NtWghLfs; "ke;jepiy 

nghwpKiwfis" (inertial 
mechanisms) gad;gLj;jp XusTj; 

jzpf;fg;gl;ld.

ke;jepiyg; nghwpJiwfshd 

gwf;Fk; rpy;Yfs; (fly wheels) vd 

miof;fg;gLk; fdkhd RoYk; 

rpy;Yfs; my;yJ fdkhd RoYk; 

fw;iwfs; vd;gtw;wpd; nraw;ghl;Lj; 

jj;JtkhdJ gUkdhd jpzpT 

,af;fj;jpy;  Vw;gLk; rLjpahd 

khw;wj;jpw;F Fiwe;jstpNyNa 

ghjpg;Gf;Fs;shFk; vd;W $Wfpd;w 

epAw;wdpd; ,af;f tpjpapy; njhf;fp 

epw;fpd;wJ.

,e;j tifahd mbg;gilf; 

fl;Lg;ghLfshdJ 

ntspg;gilahd gpd;D}

l;lf; fl;Lg;ghl;by;  

jq;fpapUf;fkhl;lh. vdNt> 

,it vspa jpwe;j tisf; 

fl;Lg;ghLfshFk;. mtw;wpd; 

xl;Lnkhj;j nraw;jpwd; 

kw;Wk; nray;ghl;L trjp 

,d;Dk; FiwthfNt 

fhzg;gLfpd;wd.

1700 fs; kw;Wk; 1800 fspd; 

Kw;gFjpapy;> ePu; kw;Wk; 

fhw;W njhlu;e;Jk; gy 

njhopw;JiwfsSf;F gpujhd 

rf;jp %yj;ij toq;fpd. 

Fwpg;ghf rf;jp Miyfs; 

jhdpaq;fis eRf;fp ghz; 

jahupf;fpd;w kh ngwg;gl;lJ. mjpy; 

,Ue;J ghz; jahupf;fg;gl;lJ. 

Miyj; njhopyhsu;fs;> Fwpg;ghf 

fhw;whiyfisg; gad;gLj;jpatu;fs;> 

khtpd; juj;ijAk; 

epiyj;jd;ikiaAk; guhkupg;gjpy; 

rpf;fiyf; nfhz;bUe;jdu;. fhw;wpd; 

Ntfk; mjpfupj;j NghJ miuf;Fk; 

fw;fs; mjpfkhfg; gpupf;fg;gl;L 

khT kpfTk; fuLKulhdjhfTk; 

mj;Jld; rpW kzy; Nghd;w 

jd;ikiaAilajhf  khwpaJ. 

fhw;wpd; Ntfk; ke;jkhf 

,Ue;jNghJ> miuf;Fk; fw;fs; 

gpup;tJ kpff; Fiwthf ,Ue;jJ> 

,jdhy; khT kpfTk; ed;whf 

,Ue;jJ. ,uz;bYk;> khtpd; 

juk;> kw;Wk; jahupf;fg;gl;l ghzpd; 

juk; Mfpait ghjpf;fg;gl;ld. 

miuf;Fk; fw;fisg; gpupg;gjd; 

Vw;w ,wf;fkhdJ ifahy; 

rupnra;af;$ba xd;wy;y. vdNt> 

miuf;Fk; fw;fSf;F ,ilapyhd 

,ilntsp fhw;wpd; Ntf khWghL 

,Ue;jNghjpYk; khwhky; 

,Uf;ff;$bathW miuf;Fk; 

Kf¥ò¡ f£Liu 2

Figure 05 : Portrait of James Watt 
by the English painter Sir William 
Beechey (1806)  

 cU. 6:	 'ikatpyf;F ftu;du;fs;" 

(Centrifugal Governors) 

cU 07 : "gwf;Fk; ge;J ftu;du;fs;" 
(Fly ball governors) 
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fw;fis "jhdhfr; rupnra;a" 

Ntz;ba nghwpKiwapd;  jPtpu 

Njit Miyj; njhopyhsu;fSf;F 

,Ue;jJ. etPdfhy fl;Lg;ghl;L 

thrfq;fspy;> ,J "xOq;FKiw 

rpf;fy;" vd;W miof;fg;gLk;.

mj;jifa rhj;jpakhdnjhU 

nghwpKiwiaf; nfhz;L tu gy 

Kaw;rpfs; Nkw;nfhs;sg;gl;ld. 

,jw;F Kd;du; XusT xj;j 

fUj;Jf;fs; ,Ue;jNghjpYk;> 

mj;jifa nghwpKiwapd; Kjy; 

fhg;Gupikia 1787 Mk; Mz;bNy 

jhk]; kPl; (vupthA ,ae;jpuj;jpw;fhd 

fhg;Gupikiag; ngw;w mNj egu;) 

ngw;whu; [mtuJ cz;ikahd 

nghwpKiwiag; ghu;f;f (Bissell, 
2009)]. fhw;wpd; Ntfj;jpw;F 

tpfpjhrhu Ntfj;jpy; RoYk; 

,uz;L RoYk; jpzpTfisf; 

nfhz;L  Gj;jprhypj;jdkhdnjhU 

je;jpuj;ij mtu; gad;gLj;jpdhu;. 

vdNt> fhw;wpd; Ntfk; mjpfkhf 

,Ue;jhy;> mr; RoYk; jpzpTfs; 

caUk; mj;Jld; Row;rpapd; 

Ntfk; Fiwthf ,Ue;jhy;> 

mit njha;TWk;. gpd;du mtu;;> 

fhw;wpd; Ntfk; Fiwthf ,Uf;Fk; 

NghJ miuf;Fk; fw;fis J}f;fp 

Ntwhf;f  xU vspa nek;GNfhy; 

nghwpKiwapd; %yk; mtw;iw 

,izj;jhu;  fhw;wpd; Ntfk; 

mjpfkhf ,Uf;Fk; NghJ miuf;Fk; 

fw;fSf;fpilNa ,ilntsp rPuhf 

,Uf;FkhW miuf;Fk; fw;fis 

fPNo js;sp> neUf;fkhf;fpdhu;. 

"ftu;du;fs;" (Governors) vd;W 

miof;fg;gLk; ,e;jf; Fwpg;gpl;l 

nghwpKiwahdJ rfy tifahd 

jhdpaq;fp gpd;D}l;lf; fl;Lg;ghl;L 

nghwpKiwfSf;Fk; Kjw; fhg;Gupik 

ngw;w Kd;Ndhb MFk;. 

ftdiu my;yJ MSdu; xUtiu 

efuk; my;yJ khepyq;fspd; 

nraw;ghLfs; ,ilA+Wfshy; 

ghjpf;fg;glhky; ,Ug;gij 

cWjpnra;a vjpu;ghu;g;gJ Nghd;W>  

ntspg;Gw rf;jp %yj;jpy.; 

(cjhuzkhf fhw;W) khWghL 

,Ue;j NghjpYk;> nra;a Ntz;ba 

nraw;ghl;il (cjhuzkhf 

fhw;whiyfspy; miuf;Fk; fw;fisg; 

gpupj;jy;) "ifahSjy;;" my;yJ 

"fl;Lg;gLj;Jjy;" Nghd;w gzp 

fhuzkhf ftdu;fs; vDk; ngau;; 

Vw;gl;bUf;fyhk;

kPl;bd; gzp fhw;whiyj; njhopypy; 

,d;Dk; gy Kd;Ndw;wq;fSf;F 

Cf;fkspj;jJ. ,jw;fpilapy;> 

N[k;]; thl; jdJ GJikahd 

ePuhtp %yk; ,aq;Fk; Miyapy; 

epjp ,og;ig re;jpj;jhu;. 

gpd;du;> thl; fhw;whiyfspy; 

gad;gLj;jg;gLk; "ftu;du;fspd;" 

ntw;wpiag; gw;wp mwpe;J> ePuhtp 

rf;jp ce;Jjy; ,ae;jpuq;fspy; 

gad;gLj;j ,e;j Nahridia 

Vw;Wf;nfhz;lhu;. Nkw;fz;l tif 

ftu;du;fspy; N[k;]; thl;bdhy; 

Vw;g;gLj;jg;gl;l  Nkk;ghLfs; 

fhuzkhf nghJthf "thl; 

ftu;du;fs;" vd;W $wg;gLfpd;wd> 

my;yJ nraw;ghl;bd; fhuzkhf 

"ikatpyf;F ftu;du;fs;" 

(Centrifugal Governors) vd;Nwh 

my;yJ fdkhd ge;Jfis 

gad;gLj;Jtjd; fhuzkhf 

"gwf;Fk; ge;J ftu;du;fs;" 

(Fly ball governors) vd;Nwh 

tYT+l;lg;gl;l ,af;fj;jpd; fl;Lg;ghL: GJg;gpf;fj;jf;fr; rf;jpappd; mWtil %yk; ,aq;fh kdpj ehfupfj;ij ,af;Fjy;

cU. 8:	 ePu; kpd;rhu cw;gj;jp 

 cU. 9: 	fhw;W-kpd;rhu cw;gj;jp;
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miof;fg;gLfpd;wd ( cU 6 kw;Wk; 

cU 7). ,e;j nghwpapay; ftu;du;fs; 

mit ngw;w gpd;D}l;lj;jpd; 

mbg;gilapy; jq;fs; fl;Lg;ghl;L 

eltbf;ifia Nkw;nfhs;tjhy;> 

mit cz;ikahd “%ba 

tisaf; fl;Lg;gLj;jpfshf” 

khWfpd;wd. ftu;du;fs; ePuhtpr; 

rf;jpf;fhd nghwpKiwiaf; 

fz;lwpe;jTld;> mit kpfg; ngupa 

tpiuthfhfr nraw;gLgitahfTk; 

Rikfisf; ifahSk; jpwd; 

nfhz;litahfTk; kw;Wk; kpfTk; 

mjpfsthd ,af;f tPr;rj;jpy; 

nraw;gLfpd;wdthfTk; kpf 

tpiutpy; tpUj;jp nra;ag;gl;ld.  ,J 

epyf;fupahfNth> mZr;rf;jpahfNth 

my;yJ NtW ve;j vupnghUs; 

%ykhf ,af;fg;gLk; kpd;rhu 

cw;gj;jp Miyahf ,Ue;jhYk;> rf;jp 

%ykhdJ ePiur; R+lhf;fTk;> ePuhtp 

,ae;jpuj;ij ,af;fTNk fpl;lj;jl;l 

vg;NghJk; gad;gLj;jg;gLfpwJ. 

vdNt ftu;du;fSk; gpw 

fl;Lg;gLj;jpfSk; rf;jp cw;gj;jpapy; 

Kf;fpa gq;F tfpf;fpd;wd.

GJg;gpf;fj;jf;fr; rf;jp %yq;fspd; 

gpugyj;ijg; ngWtjw;fhd 

miyahf ngupa mstpyhd ePu; 

kpd;rhu cw;gj;jp (cU 8)> fhw;W-

kpd;rhu cw;gj;jp (cU 9) vLf;fg;gLk; 

NghJ> me;j gpd;D}l;lf; fl;Lg;ghl;L 

nghwpKiwfs; ek;gfkhd kw;Wk; 

epiyahd rf;jp tpepNahfj;ij 

toq;Ftjpy; Kf;fpa gq;F 

tfpf;fpd;wd.

etPd fhyf; fz;Nzhl;lk; 

(Modern day Perspective)
rf;jpj; Jiwfspy; ikatpyf;F 

ftu;du;fs; Nghd;w mbg;gilf; 

fUj;Jf;fs; kw;Wk; fl;Lkhdq;fis 

mbg;gilahff; nfhz;l Gjpa 

kw;Wk; mjpetPd El;gq;fs; 

kw;Wk; njhopy;El;gq;fisg; 

gad;gLj;jpdhYk;> jdpg;gl;l 

,ae;jpuq;fspd; fl;Lg;ghl;Lj; Njit 

,d;Dk; mNj KiwapNyNa 

fhzg;gLfpd;wJ. MapDk;> 

,U E}w;whz;LfSf;F Kd;du; 

fw;gid nra;ag;gl;ljw;F mg;ghy; 

Gjpa fl;Lg;ghl;Lr; rpf;fy;fs; 

cs;sd. mitahtd fhw;wpdhy; 

topelj;jf;$ba GJg;gpf;fj;jf;f 

%yq;fs; kw;Wk; R+upa gly;fspd; 

nghUshjhuj;jpy; njhlu;r;rpahd 

mjpfupg;G kw;Wk; R+upa 

xspkpd;dOj;j (gp.tp) CLUtYk; 

,jw;fhd fhuzq;fshFk;.

kPl;bd; ehl;fspy;> fhw;wpd; Ntfj;jpd; 

Vw;w ,wf;fq;fs; khT kw;Wk; 

ghzpd; juj;ij kl;LNkg; ghjpj;jJ> 

Mdhy; ,g;NghJ mJ fhw;whiy 

kpd; cw;gj;jpapy; kpfTk; Nkhrkhd 

tpisTfis Vw;gLj;jpAs;sJ. 

fhw;wpd; Vw;w ,wf;fkhdJ kpd;rhu 

cw;gj;jpapy; Vw;w ,wf;fj;ijj; J}

z;LfpwJ. R+upa xspkpd;dOj;j 

cw;gj;jpapy;> gfy; Neuk; kw;Wk; Nkf 

,af;fk; fhuzkhf kpd;rhu cw;gj;jp 

khWgLk;. 

,jd;gb>  ,k; %yq;fs; midj;Jk; 

ngupanjhU tiyaikg;gpy; 

xd;Nwhnlhd;W ,izf;fg;gl;L 

mj;Jld; xd;Nwhnlhd;W 

fyf;fg;gl;L kpd;rhuf; fl;likg;G 

(Electricity grid) vdg;gLk;. 

kpd;rhuf;fl;likg;;Gld; ,ize;j 

gy;yhapuf;fzf;fhd Efu;Nthu; 

cs;sdu;. Fiwe;J tUk; ,aw;if 

rf;jp tsq;fs; kw;Wk; mjpfupj;j 

Rw;Wr;R+oy; mf;fiw Mfpait 

kpd;rhu cw;gj;jpf;F GJg;gpf;fj;jf;f 

%yq;fis gad;gLj;Jtij 

Nkk;gLj;Jtjd; mtrpaj;ij 

fLikahf cau;j;jpAs;sd. ,e;jr; 

rpf;fy;fs;, njhlu;e;J mjpfupj;J 

tUk; kpd;rhu NjitAld; 

,ize;J> kpd;rhu tiyaikg;gpd; 

];jpuj;jd;ik kw;Wk; fl;Lg;ghL 

Fwpj;j Kf;fpa Nfs;tpfis 

vOg;GfpwJ.

Mifahy;> ,g;NghJ cw;gj;jp 

(toq;fy;) kw;Wk; gad;ghL (Njit) 

,uz;Lk; khWgLk; xU R+o;epiy 

cs;sJ. ,jdhy;> fl;Lg;ghl;Lf; 

Fog;gk; rpf;fyhdJ kl;Lky;yhky; 

gd;Kfg;gLj;jg;gl;Ls;sJ. kdpj 

ehfupfj;jpd; vjpu;fhy ntw;wp> ,e;j 

gpur;rpidfSf;Fj; jpwikahd 

kw;Wk; tpiuthd jPu;Tfisf; 

fz;Lgpbg;gijg; nghWj;jJ vd;W 

xUtu; $wyhk;. vt;thwhapDk;> ek; 

ehL cl;gl cynfq;fpYk; cs;s 

rpwe;j Gj;jpf;$u;ikAilNahuhy; 

,e;j rpf;fy;fisr; 

rkhspf;f gy GJikahd 

cj;jpfs; fz;Lgpbf;fg;gl;L 

gad;gLj;jg;gLfpd;wd.

itj;jpau;.vk;.gp.gp  Vfehaf;f

gpujhd tpupTiuahsu;

Nguhjid gy;fiyf;fofk;

mbp.ekanayake@ee.pdn.ac.lk

Kf¥ò¡ f£Liu 2
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,e;j cwTfspd; ,af;fq;fs; 

tuyhw;iw gy topfspy; 

tbtikj;jd. cjhuzkhf> 

kWkyu;r;rp kw;Wk; njhopy;Jiw 

Gul;rpapd; gpd;dzpapy;                  

J}z;lg;gl;l Vfhjpgj;jpaj;jpd; 

Muk;gfhy etPd Afk; kw;Wk;; 

Ma;tpd; taJ vd;gd Kuz;gl;l 

%Nyhgha eyd;fisf; nfhz;l 

Gtprhu; murpaYk;> mJ ru;tNjr 

epyj;Njhw;wj;ij tbtikf;Fk; 

tpjKk;

xU ehl;bd; nghUshjhuj;jpw;F 

jPu;f;fkhd Kf;fpaj;Jtk; tha;e;j 

gy ,aw;if tsq;fs; 

Gtpapay; uPjpahf rkkhf 

gutpapUg;gjpy;iy. 

,J tu;j;jfk; kw;Wk; 

,uh[je;jpuj;jpw;fhd 

%y mbg;gilia 

cUthf;fpd;w mNj 

Ntisapy; tuyhW 

KOtJk; Vuhskhd 

Nkhjy;fSf;Fk; 

toptFj;jJ. NkYk;> 

kdpj tuyhw;wpd; 

gy;NtW fl;lq;fspy; 

njhopy;El;Gj;jpy; 

Vw;gl;l GJikfshdJ 

Gjpa tsq;fisf; 

fz;Lgpbg;gjw;Fk; my;yJ 

Vw;fdNt fhzg;gLk; 

tsq;fSf;fhd Gjpa 

gpuNahfq;fisf; 

fz;Lgpbg;gjw;Fk; 

toptFj;jJ. ,jd; 

fUj;J ahnjdpy;> 

gu];gu ed;ik gaf;Fk; 

nghUshjhu kw;Wk; 

murpay; eyd;fisf; 

nfhz;l ehLfspd; 

cwTfs; ,jd; tpisthf 

Afq;fshf njhlu;e;J 

gupzhkkile;jd. 

Kf¥ò¡ f£Liu 3

cU. 1: Kjd;ikr; rf;jpj; Njit 2100 f;fhd Kd;dwptpg;G 3

Dr G. M. R. I. Godaliyadda

GJg;gpf;fj;jf;fitspd; Gtprhu; murpay;: jpwd;Kiwg; GJg;gpf;fj;jf;fitapd;  

xUq;fpizg;G njhlu;ghd Kd;Ndhf;fpa rpe;jid itj;jpau;. [p.vk;.Mu;.I. nfhlypahl
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ehLfs; murpay; njhopy;El;g 

Gul;rpfNshL epyg;gug;gpy; 

epidTr;rpd;d khw;wq;fSf;F 

vt;thW gpujpgypj;jd vd;gjd; 

tpisthFk;. Gtprhu; murpay; 

vd;gJ me;ehLfspd; Gtpapaiy 

mbg;gilahff; nfhz;l ‘ehLfspd; 

cwTfs;’ gw;wpa Ma;T MFk;. 

,r; re;ju;g;gj;jpy; ‘Gtpapay;’ vd;w 

nrhy; gug;gsT> ,aw;if tsq;fs;> 

fhyepiy kw;Wk; epyg;gug;G Nghd;w 

fhuzpfSld; kl;Lky;yhJ> 

kf;fs; njhif> fyhr;rhuk;> 

njhopy;El;g tsq;fs; kw;Wk; 

tuyhW Nghd;w fhuzpfSlDk; 

njhlu;GilaJ. ,f; fhuzpfs; 

xt;nthU ehl;bdJk; ntspAwTf; 

nfhs;ifia ntspg;Gwkhfg; 

ghu;j;J tbtikf;fpd;w mNj 

Neuj;jpy; mjd; nrhe;j cs; Njrpaf; 

nfhs;ifapYk; Fwpg;gplj;jf;f 

jhf;fj;ij Vw;gLj;Jfpd;wd.  

rkPg fhyq;fspy;> Nghupd; 

Fwpg;gplj;jf;f nryT fhuzkhf> 

gy ehLfs; Gtprhu; murpaypd; xU 

fpisahd Gtp-nghUshjhuj;jpYk; 

ftdk; nrYj;jpAs;sd. Gtp-

nghUshjhukhdJ Gtpapay; 

tsq;fs; vt;thW cyfpy; 

gue;Js;sd vd;gij mbg;gilahff; 

nfhz;L ru;tNjr cwTfspd; 

,uhZtkw;w nghUshjhu 

mk;rq;fspy; Kjd;ikahff; ftdk; 

nrYj;JfpwJ.

GJg;gpf;fj;jf;fitspd; Gtprhu; murpay;: jpwd;Kiwg; GJg;gpf;fj;jf;fitapd;  xUq;fpizg;G njhlu;ghd Kd;Ndhf;fpa rpe;jid

cU. 2: Gijgbt vupnghUs; rhu;G vjpu; GJg;gpf;fj;jf;fr; rf;jp fhg;Gupikfs; - ahu; rpwg;ghf jahuhfpAs;sdu;? 3
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MfNt> jw;Nghija Gtprhu; murpay; 

kw;Wk; Gtp-nghUshjhu Nghf;Ffspd; 

mbg;gilapy; xU ehl;bd; Njrpaf; 

nfhs;ifia rupnra;tjd; %yk;> 

me; ehL tisTf;F Kd;ddpapy; 

,Uf;f KbAk; mj;Jld; NkYk; 

gyd;fisg; ngwyhk;.

,ij NkYk; Muha> Rje;jpu 

tu;j;jfj;ijg; gad;gLj;jp 

nghUshjhu cw;gj;jpia 

Nkk;gLj;j tpUk;Gk; ,U 

ehLfisAk; Gtprhu; murpay; 

vt;thW ghjpf;fpd;wJ vd;gjw;fhd 

vspa mDkhd cjhuzj;ij 

vLj;Jf;nfhs;Nthk;. gpupl;ld; 

kw;Wk; gpNurpy; KiwNa [Tsp 

kw;Wk; fhgpia mjpfstpy; cw;gj;jp 

nra;fpd;w ehLfs; vd itj;Jf; 

nfhs;Nthk;. ,k; Nkyjpf cw;gj;jp 

,U ehLfSf;Fk; ,ilapyhd 

Vw;Wkjp tu;j;jfj;jpw;F fpilf;Fk;. 

Xt;nthU ehLk; NghJkhdsT 

mt;tpU cw;gj;jpiaAk; 

cs;ehl;bNyNa jahupg;gjw;F  

Vw;gLk; nryTld; xg;gpLifapy; 

,t;tu;j;jf eltbf;ifapd; %yk; 

,uz;L ehLfSk; ,t;tpuz;L 

cw;gj;jpfisAk; Fiwe;j 

tpiyapNyNa ngwf;$ba 

topAUthFk;.

,J Vnddpy; nghUshjhuj;jpd;; 

upf;fhu;bad; khjpupAUtpy; (19 

Mk; E}w;whz;L gpupl;b\; murpay; 

nghUshjhu ty;Ydupd; epidthfg; 

ngauplg;gl;lJ) tpsf;fg;gl;Ls;sgb> 

xU nghUisj; jahupg;gjpy; me; 

ehL nfhz;l epGzj;Jtj;jpd; 

tpisthf xt;nthU ehLk; jdpegu; 

ts Mjhaj;ijg; ngWk;. MfNt 

,t; vspjhd cjhuzj;jpy;  ,U 

ehLfSk; Rje;jpu tu;j;jfj;jhy; 

gadilthu;fs; vd;W Njhd;WfpwJ. 

MapDk;> ,e;j Vw;ghl;bd; ePz;lfhy 

tpisTfisAk; xUtu; fUj;jpy; 

nfhs;s Ntz;Lk;. 

fhyg;Nghf;fpy;> gpNurpYld; 

xg;gpLk;NghJ gpupl;ld; ,e;j 

khjpupAUtpy; gzf;fhu ehlhf 

,Uf;Fk;. Vndd;why; ,q;F [Tsp 

vd;gJ "Eiothapy; njhopy;" 

(Gateway Industry) 

vd;W miof;fg;gLfpwJ. ,J 

njhopy;kakhf;fy;> jd;dpaf;fkhjy;> 

,ae;jpukakhf;fy;> 

efukakhf;fy; 

kw;Wk; ,jDld; 

njhlu;ghd Vida 

njhopw;Wiwfshd 

Ntjpapay;> 

,ae;jpu fUtpfs; 

Nghd;wtw;wpw;Fk;  

toptFf;Fk;.  ,jd; 

tpisthf> Rje;jpu 

tu;j;jfk; gpupl;ldpy; 

njhopy;Jiw 

tsu;r;rpiaj; J}

z;b> ,J ePz;l 

fhyj;jpw;F mjpf 

yhgj;ij <l;l cjTk;. 

NkYk;> gpupl;ld; ,e;j 

yhgq;fis gpupl;ldpYk; 

gpw ,lq;fspYk; 

mjpf GJikahd 

cw;gj;jp El;gq;fspy; 

KjyPL nra;ayhk;. 

cjhuzkhf> 

gpNurpypYk; $l; KjyPl;il 

Nkw;nfhs;syhk;.

Nkw;$wg;gl;l cjhuzk;> gy 

Nkw;fj;jpa ehLfspd; tpiuthd 

njhopy;kakhf;fYf;F toptFj;j 

18 kw;Wk; 19 Mk; E}w;whz;Lfspd; 

Gtprhu; murpay; epiyik 

njhlu;ghdJ. 

,J kWGwj;Nj> mf;fhyj;jpy;  

cynfq;fpYk; cs;s ehLfspd; 

tho;f;ifj; juk; kw;Wk; 

nghUshjhu R+o;epiyfspy; ngUk; 

NtWghLfSf;F toptFj;j Gtprhu; 

murpay; rf;jpfspy; ghupa khw;wj;ij 

cUthf;fpaJ. MapDk;> ,j;jifa 

ghupa khw;wq;fs; miyfspy; 

epfo;fpd;wd kw;Wk; 20 Mk; E}

w;whz;L KOtJk; njhlu;e;J 

epfo;e;J tUfpd;wd. nghwpapay; 

kw;Wk; njhopy;El;gj;jpd; mjpNtf 

tsu;r;rpapd; fhuzkhf 20 

Mk; E}w;whz;bd; gpw;gFjpia 

mZfpaNghJk;  Gtprhu; murpay; 

epyg;gug;G khw;wq;fs; ,d;Dk; 

mbf;fb epfo;fpd;wd. vdNt> Gtprhu; 

murpay; jpl;lq;fisf;  fzprkhfg; 

cU. 3: cyfshtpa R+upa ts rhj;jpaf;$w;W tiuglk; 4
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ghjpf;ff;$ba Kf;fpa fhuzpfisf; 

fz;lwpe;J gjpyspg;gJ> ,j;jifa 

epiyaw;w jd;ikapd; fPo; ehLfspd; 

gd;Kfj;jd;ikia mjpfupf;fpwJ.

GJg;gpf;fj;jf;fitfspd; 

tUifAld; rf;jpapd;; Gtprhu; 

murpay; Nghf;Ffs;

(Geopolitical trends of Energy with 
the advent of Renewables)
Gtprhu; murpay; epyj;Njhw;wj;jpy;  

rf;jpapd; jhf;fk; njhopy;Jiwf;Fg; 

gpe;ija Gul;rpiaf; fzprkhf 

mjpfupj;jJ. 20 Mk; E}w;whz;bd; 

KOg;gFjpapYk;> cyfpd; 

Gtprhu; murpay; epyj;Njhw;wk; 

rf;jpapd; mbg;gilapy; Gijgbt 

vupnghUl;fshy;> mjhtJ vz;nza; 

kw;Wk; vupthA Nghd;wtw;why; 

tiuaWf;fg;gl;lJ.

rkPgj;jpa fhyq;fspy; 

elj;jg;gl;l gy Nghu;fs; kw;Wk; 

ele;Jnfhz;bUf;Fk; Nkhjy;fs; 

kw;Wk; $l;lzpfs; ngUk;ghYk; 

vz;nza; kw;Wk; vupthA Gtprhu; 

murpay; %yk; tbtikf;fg;gl;ld. 

njhopy;Jiw 

kw;Wk; 

Nghf;Ftuj;Jj; 

JiwfSf;Fg; 

gad;gLj;jg;gLk; 

rf;jpapd; fzprkhd 

gFjp (ghjpf;Fk; 

Nkw;gl;lit) 

Gijgbt vupnghUs; 

%yq;fspypUe;J 

te;jNj ,jw;Ff; 

fhuzk;. 1970 

fspy;; cau; 

vz;nza; 

tpiyfs; kw;Wk; 

kpf rkPgj;jpy; 

vz;nza; 

tpiyfs; 

Fiwf;fg;gl;lik 

Mfpait Gtprhu; 

murpay; jpl;lj;jpd;; 

ntspg;gilahd 

tpisthFk;.

,Ug;gpDk;> mjp rkPgj;jpa fzpg;Gfs; 

GJg;gpf;fj;jf;fr; rf;jp 2050 f;Fs; 

Kjd;ikr;  rf;jp Efu;Tf;fhd Kf;fpa 

%ykhf khWk; vd;gijf; fhl;LfpwJ 

(cU. 1). ,jw;fhd xU fhuzk; 

2015 Mz;bd; ghup]; xg;ge;jkhFk;. 

Fiwe;j my;yJ G+r;rpa fhu;gd; rf;jp 

cw;gj;jp nra;Ak; njhopy;El;gq;fspd; 

tsu;r;rp kw;Wk; tpUj;jpia 

Cf;Ftpj;J cyfshtpa vuprf;jp 

fyitapy; tpaj;jF khw;wq;fisf; 

nfhz;L tu mt;nthg;gj;jpy; 

ifnahg;gkpl;l ehLfis Cf;Ftpf;f 

miog;G tpLj;jjhFk;. ,e;jpah> rPdh> 

mnkupf;fh kw;Wk; Nkw;F INuhg;gh 

Nghd;w Kf;fpa vuprf;jp EfUk; 

gy ehLfspd; rf;jpf; fyitapy; 

GJg;gpf;fj;jf;fit Fwpg;gplj;jf;f 

msT mjpfupj;Js;sd. rPdhtpd; 

nfhs;if Cf;fj;njhif kw;Wk; 

tsu;r;rp> Nkw;F INuhg;ghtpy; 

rf;jp ntspaPl;Lf; nfhs;iffs;> 

GJg;gpf;fj;jf;f rf;jpf;fhd 

nryTfspd; FiwT kw;Wk; 

,e;jpahtpd; nfhs;iffs; Mfpait 

,jw;Ff; fhuzk;. vdNt> 

Gtprhu; murpay; epyj;Njhw;wj;jpy; 

GJg;gpf;fj;jf;fr; rf;jpfSf;fhd 

,lq;fs; mikf;fg;gl;Ls;sd. 

vQ;rpapUg;gJ mit vt;thW 

kWtbtikf;fpd;wd vd;gijf; 

fzpg;gjhFk;.

GJg;gpf;fj;jf;fit Gtprhu; murpay; 

epyj;Njhw;wj;ij tbtikf;Fk; 

topia ghjpf;Fk; gy nghwpKiwfs; 

cs;sd. Gijgbt vupnghUs; 

njhopw;Jiwiag; NghyNt> 

‘Kf;fpakhd %yg;nghUs;’ mjpf 

Gtprhu; murpay;; %Nyhgha kjpg;igf; 

nfhz;Ls;s mNj Ntisapy; mjw;F 

Fiwe;j %yjdKk; mtrpakhFk;.

fhw;whiy tpirahopg; 

gpwg;ghf;fpfspYk; kw;Wk; kpd;rhu 

thfdq;fspd; Nkhl;lhu;fspYk; 

fhe;jq;fSf;Fg; gad;gLj;jg;gLk; 

epNahilkpak; (Neodymium)  
kw;Wk;;> vuprf;jp Nrkpg;gpw;Fg; 

gad;gLj;jg;gLk; ypj;jpak; 

kw;Wk; Nfhghy;l; mj;Jld; R+upa 

kpd;fyq;fSf;Fg; gad;gLj;jg;gLk; 

,z;bak; Nghd;w mupa %yfq;fs;> 

vz;nza; kw;Wk; vupthAj; 

Jiwiag; Nghd;W mtw;iwr; R+o 

tzpff; $l;lzp;fis cUthf;Fk; 

Mw;wy;fisf; nfhz;Ls;sd.

GJg;gpf;fj;jf;fitspd; Gtprhu; murpay;: jpwd;Kiwg; GJg;gpf;fj;jf;fitapd;  xUq;fpizg;G njhlu;ghd Kd;Ndhf;fpa rpe;jid

cU. 4: cyfshtpa fhw;W ts tiuglk; 4
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GJg;gpf;fj;jf;fr; rf;jpj; Jiwapy; 

njhlu;r;rpahd tsu;r;rpapd; 

Njitg;ghl;bd; fhuzkhf  gy 

njhopy;El;g fz;Lgpbg;Gfs; 

cUthfpd. mj;Jld;; ,g;gFjpapy; 

Muha;r;rp kw;Wk; Nkk;ghl;Lf;fhd 

(R &D) KjyPl;bYk; mjpfupg;G 

Vw;gl;Ls;sJ.  

Gtprhu; murpay; ,af;ftpay; 

khw;wq;fSf;F kj;jpapy; 

tisTf;F Kd;dhy; ,Uf;f 

Ntz;Lk; vd;w Fwpf;NfhSld; 

cs;s ;rPdh> mnkupf;fh> INuhg;gpa 

xd;wpak; kw;Wk; [g;ghd; Nghd;w 

%yjdk; nrwpe;j ehLfs; J}

a;ikahd vuprf;jpj; njhopy;El;gf; 

fz;Lgpbg;Gfspy; ngUkstpy; KjyPL 

nra;Js;sd. 

,J me;ehLfspy; GJg;gpf;fj;jf;fr; 

rf;jpj; njhlu;ghd fhg;Gupikia 

tpiuthf mjpfupf;f toptFj;jJ 

(cU. 2). R+upa xspkpd;dOj;j 

(PV) njhFjpfspy; mjpf 

nraw;jpwd;> caukhd fhw;W 

tpirahopfs; vd;gd ,e;jj; 

Jiwapy; cw;gj;jpj;jpwid 

mjpfupf;f toptFj;j ,j;jifa 

fz;Lgpbg;GfSf;fhd 

cjhuzq;fshFk;.

nraw;jpwd; mjpfupg;gpd; 

Njitg;ghL Muk;g fz;Lgpbg;Gf;F 

top tFj;jjhy;> R &D KjyPL 

GJg;gpf;fj;jf;fit njhlu;ghd 

Gjpa vy;iyfspy; mjpf 

fz;Lgpbg;GfSf;F toptFf;fpwJ. 

Muk;gfhy Muha;r;rp Kf;fpakhf 

NkNy Fwpg;gpl;Ls;sthW tpepNahf 

gf;f (supply side) nraw;jpwd; 

tsu;r;rpapy; ftdk; nrYj;jpaJ. 

J}a;ikahd rf;jpia Nehf;fpa 

Efu;Tg; gf;f (consumption side) 
elj;ijfis khw;wpaikg;gjpy; 

rkPgj;jpy; ftdk; khwpAs;sJ. 

Nghf;Ftuj;J kw;Wk; fduf njhopy; 

Nghd;w ‘kpd;kakhf;ff; fbdkhd’ 

Jiwfspd; kpd;kakhf;fy; vd;gJ 

Efu;T gf;f jOtypy; ftdk; 

nrYj;Jfpd;w Muha;r;rpapd; Gjpa 

vy;iyahFk;. fl;likg;gf;F 

(Grid) GJg;gpf;fj;jf;ftw;iw 

xUq;fpizg;gjd; tpisthf 

rf;jp mikg;Gfspy;> cw;gj;jp 

kw;Wk; tpepNahfj;ij 

xUq;fpizg;gjw;fhd jpwd;Kiw 

(smart) kw;Wk; gy;Jiwg; (versatile)  
nghwpKiwfs; Njitg;gLfpd;wd. 

,J jpwd;Kiwf; fl;likg;Gf;fs; 

(smart grid), Internet of Things 
(IoT), nraw;if Ez;zwpT (AI) 
kw;Wk; ngupa juTfs; (Big Data) 
Nghd;w Gjpa njhopy;El;gq;fis 

rf;jpj; Jiwapy; gad;gLj;Jtjw;fhd 

Ma;Tf;F toptFj;jJ. NkYk;> 

Nghf;Ftuj;J mikg;Gfspd; 

kpd;kakhf;fy; kw;Wk; 

GJg;gpf;fj;jf;fr; rf;jp tpepNahfj;jpy; 

Vw;gLk; epiyaw;w jd;ik Mfpait 

rf;jp Nrkpg;G njhFjpfspy; Mu;tj;ij 

cUthf;fpAs;sd.

,yq;if vt;thW Kd;Ndhf;fpr; 

nry;y KbAk;?

How can Sri Lanka look ahead?
tuyhW ekf;Ff; fw;gpj;jgb> Gtprhu; 

murpay; epyj;Njhw;wj;jpy; Vw;gLk; 

khw;wq;fSf;F vjpu;tpidahw;w 

Gtprhu; murpay; %Nyhghaj;ijAk; 

njhiyNehf;ifAk; gad;gLj;Jk; 

ehLfs;> vjpu;tUk; khw;wj;jpd; 

gyd;fisg; ngWtjw;fhd rpwe;j 

epiyapy; cs;sd. 

Vw;fdNt> ngUk;ghyhd 

murhq;fq;fs; vuprf;jp Jiwf;F 

R & D apy; ngUkstpy; KjyPL 

nra;fpd;wd> ,jd; tpisthf 

mtu;fs; ,e;j Jiwapy; 

mjpf vz;zpf;ifapyhd 

fhg;Gupikfisg; ngw;Ws;sdu;. ,J 

GJg;gpf;fj;jf;fr; rf;jp 

Jiwapd; tpiuthd tsu;r;rpAld; 

mwpTrhu; nrhj;Jf;fs; %yk; 

,yhgj;jpw;fhd mZfiy 

mtu;fSf;F toq;FtNjhL 

kl;Lky;yhky;> rf;jpapd; Gtprhu; 

murpaypy; 

Fwpg;gplj;jf;f nry;thf;ifAk; 

mspf;fpwJ.

Kf¥ò¡ f£Liu 3

MapDk;> vuprf;jp murpay; 

khw;wkilfpd;wJ vd;gJ 

,yq;if Nghd;w xU Njrj;jpw;Fk; 

Gjpa tha;g;Gfis mspf;fpwJ. 

GJg;gpf;fj;jf;fr; rf;jpapd; Gtprhu; 

murpay; Kd;du; tpthjpj;jgb 

njhopy;El;g fz;Lgpbg;GfSld; 

njspthfg; gpizf;fg;gl;Ls;sJ. 

IoT, AI, Big Data kw;Wk; 

jpwd;Kiwf; fl;likg;G Nghd;w 

gFjpfspy; ,d;Dk; jpwf;fg;glhj 

my;yJ Foe;ijg; gUt epiyapy; 

fhzg;gLfpd;w Muha;r;rpapd; 

Gjpa vy;iyfs; njhlu;e;J 

jpwf;fg;glTs;sd. ,J ek;kplk; 

cs;s tiuaWf;fg;gl;l 

%yjdj;JlDk; $l GJikf;F 

toptFf;Fk;. Kf;fpakhf R & 
D KjyPL kw;Wk; tsu;r;rpapd; 

Mf;fG+u;tkhd gpd;D}l;l 

tisaj;ij cUthf;FfpwJ. 

rupahd Neuj;jpy; Cf;Ftpj;jhy; 

tsu;r;rpr; rf;fuj;jpw;F toptFf;Fk;.

NkYk;> ,yq;iff;F Gtpapay; 

uPjpahd ,lkhdJ R+upa kw;Wk; 

fhw;whiy tsk; fpilg;gjd; 

mbg;gilapy; xU rhjfkhf 

mikfpwJ (cU. 3 kw;Wk; 

4). ,J Vw;fdNt ehl;by; 

fhzg;gLk; ePu;-kpd; tsq;fis 

tpl Nkyjpfkhdnjhd;whFk;. 

vuprf;jpj; Jiwapy; R&D kPjhd xU 

njspthd Njrpa Kd;Kaw;rphdJ 

ehl;il Mf;fG+u;tkhdnjhU 

tsu;r;rpr; rf;fuj;ij Nehf;fpj; J}

z;lyhk;.

jpwd;Kiwf; fl;likg;Gfs; kw;Wk; 

AI,  IoT mj;Jld; big data Nghd;w 

Gjpa njhopy;El;gg; gpuNahfq;fs; 

Nghd;w Jiwfspd; kPJ R&D 

eltbf;iffspd; Muk;g fl;lj;ij 

MjuT mikg;ghff; nfhz;L 

tUtjw;fhd njspthd thjk; 

cs;sJ. ,yq;ifapy; R & D 
eltbf;iffspd; jw;Nghija 

epiyahdJ> jpwd;Kiwf; 

fl;likg;gpw;fhd nkd;nghUs; 

kw;Wk; td;nghUs; mbg;gilapyhd 

njhopy;El;gq;fspd; tpUj;jp> rf;jpr; 
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Nrkpg;G rhjdq;fSf;fhd fpuhgPdpd; 

kw;Wk; nray;gLj;jg;gl;l fhgd; 

vd;gtw;wpd; cw;gj;jp Mfpait 

mlq;Fk;. 

,jdhy; Kd;Ndw;wj;ijj; jLf;Fk; 

my;yJ xU ‘mupa Kf;fpakhd 

%yg;nghUSf;fhf’ toq;Feupd; 

jatpy; vq;fis tpl;Lr;nry;Yk; 

gpur;rpid ,Uf;fhJ. ,jid 

tpl> GJg;gpf;fj;jf;fitfis 

Nehf;fpa Njrpa rf;jpf; fyitia 

jpir khw;WtJ Gijgbt 

vupnghUs; cw;gj;jpahsu;fs; kPJ 

jq;f;apUg;gijj; jLf;Fk;. ,J GJik 

kw;Wk; KjyPl;bd; Mf;fG+u;tkhd 

gpd;D}l;l tisaj;ijj; J}

z;Lk;. njhopy;El;gj;jhy; ,aq;Fk; 

Gtprhu; murpay; miyfs; 

gw;wpa Rthu];akhd tp\ak; 

vd;dntd;why;> ,aw;if tsq;fs; 

,y;yhj ehLfSf;F Gtprhu; 

murpay; Nkilapy; tPuu;fshf 

khWtjw;fhd tha;g;ig mit 

vg;NghJk; toq;fpAs;sd. mit 

Gjpa topj;Njhd;wy; njhopy;fspd; 

tsu;r;rpf;Fk; > mj;Jld; kf;fSf;F 

Gjpa Ntiy tha;g;Gfis 

cUthf;Ftjw;Fk; toptFf;fpd;wd. 

cjhuzkhf> AI my;yJ IoT 

My; nrwpT+l;lg;gl;l xU rf;jp 

tiyaikg;G> jfty; njhlu;ghly;> 

kpd;dZtpay; kw;Wk; fzpdp 

Mfpatw;wpy; Ntiytha;g;ig 

cUthf;Fk;. ,J fy;tpj; Jiwia 

etPdkakhf;Fk;. NkYk; epiyahd 

tsu;r;rpf;Fk; ,J toptFf;Fk;.

GJg;gpf;fj;jf;fr; rf;jpj; Jiw xU 

Fwpg;gpl;l fl;lj;jpw;F mg;ghy; 

tsu;e;jTld; Gtprhu; murpay; 

Vw;fdNt khwpapUf;Fk; vd;gjhy; 

,ij Nehf;fpa xU nraY}f;f 

mZFKiw kpf Kf;fpakhdJ. 

,jdhy;> Gjpa toq;Feu;fsplkpUe;J 

tzpff; $l;Lf;fs; Nghd;w 

elj;ijfs; cUthtjhy;> 

GJg;gpf;fj;jf;ftw;wpy; KjyPL nra;tJ 

,d;Dk; nryT kpf;fjhfpd;wJ. ,J 

me;j Gtprhu; murpay; gq;fhspfis 

KOikahf rhu;e;J ,Ug;gjw;F 

toptFf;fpwJ. kWGwj;jpy;> 

Gj;jhf;fk;> ehLfSf;fpilNaahd 

$l;lhz;ik tsu;r;rpf;Fk; mwpT 

gfpu;Tf;Fk; mjpf tha;g;Gfisj; 

jpwf;fpwJ.

GJg;gpf;fj;jf;fr; rf;jp kw;Wk; 

Gijgbt vupnghUs;fSf;F 

,ilNaahd kpf Kf;fpakhd 

NtWghL ahnjdpy;> xU tbtj;jpy; 

fhzg;gLtJ my;yJ kw;wa  

ngUk;ghyhd ehLfspy; Fiwthd 

rf;jpAila  jilg;  Gs;spfshf 

(choke points) fhzg;gLtjhFk;. 

,jidtpl tpiy 

R+o;r;rpf;F kpfTk; vspjpy; 

ghjpg;Gf;Ff;s;shff;;ff;$baJk; 

Nrkpj;J ifapUg;gpy; 

itf;ff;$baJkhd Gijgbt 

vupnghUl;fs; Nghyy;yhJ 

GJg;gpf;fj;jf;fitahdJ tw;whj 

rf;jpg; gha;r;ry;fshFk;> ,Wjpahf> 

mit jiyKiwfSf;F mjpfkhf 

gutyhf;fg;gLfpd;wgbahy; .VfNghf 

cupikia fbdkhf;fpd;wJ. 

vdNt GJg;gpf;fj;jf;fr; rf;jpapd; 

tsu;r;rpAld; Gtprhu; murpaypd; 

rf;jpr; rkepiy khwf;$Lk; vd;gJ 

mg;gl;lkhf ntspg;gilahdJ. 

ehlLf;Fj; Njitahd  Gyq;fspy; 

njhopy;El;g fz;Lgpbg;GfSf;fhd 

KjyPl;ilf; nfhz;L ,e;j 

khw;wj;jpw;F ed;F gjpyspf;Fk; 

ehLfs; kw;Wk; J}a;ikahd vuprf;jp 

Kd;Kaw;rpfSf;F ,lkspf;Fk; 

tifapy; Njrpaf; nfhs;ifia 

khw;wpaikf;Fk; ehLfs; ge;jaj;jpy; 

rpwe;j ,lj;ijg; ngWtjw;F kpfTk; 

rhj;jpakhdit.

1	 Meghan O’Sullivan, Indra 
Overland, David Sandalow, 
The Geopolitics of Renewable 
Energy, SSRN Electronic Journal, 
January,2017. 

2	 US EIA, International Energy 
Outlook 2019, https://www.eia.
gov/outlooks/ieo/

3	 International Renewable Energy 
Agency (IRENA), 2019, A New 
World: The Geopolitics of the 
Energy Transformation> 

http://geopoliticsofrenewables.org/
Report

4	 VAISALA, Free wind and Solar 
Resource Map,

https://www.vaisala.com/en/lp/free-
wind-and-solar-resource-maps

itj;jpau;. [p.vk;.Mu;.I. 

nfhlypahl

gpujhd tpupTiuahsu;

Nguhjid gy;fiyf;fofk;

roshangodd@ee.pdn.ac.lk

GJg;gpf;fj;jf;fitspd; Gtprhu; murpay;: jpwd;Kiwg; GJg;gpf;fj;jf;fitapd;  xUq;fpizg;G njhlu;ghd Kd;Ndhf;fpa rpe;jid



22

100 kW nfhs;sT nfhz;l> MW 

ildNkhf;fs; epWtg;gl;ld. 

epyf;fup %yk; vupAk; 

nfhjpfyd;fshy; rf;jp toq;fg;gl;l 

ehd;F ePuhtp vd;[pd;fs; %ykhf  

ildNkhf;fs; ,af;fg;gl;ld.

 

vbrdpd; nraw;jpl;lkhdJ Rkhu; 

24.4 fp.kP epyj;jb Nfgps;fis 

epWTtjpy; <Lgl;lJ. ,jd; mry; 

mikg;G 110 V  NeNuhl;lj;jpy; 

,aq;fpaNjhL ,uz;L fk;gp 

cUtikitg; gad;gLj;jpaJ. 

mjpf msT tpiyAau;e;j 

Muk;g epWty;fs; (Initial 
installations)
vq;fs; tPLfs;> tzpf 

epWtdq;fs; kw;Wk; 

njhopw;rhiyfs; MlNyhl;l 

toq;fYf;F (AC) 
,izf;fg;gl;Ls;shjhy; 

MlNyhl;lk; gw;wp midtUf;Fk; 

ed;F njupAk;. MapDk;> Muk;gf; 

fhyj;jpy; epWtg;gl;lit 

NeNuhl;lkhf ,Ue;jd (DC). 
cyfpd; Kjy; Neu; kpd; cw;gj;jp 

epiyak; Gul;lhjp 4> 1882 md;W 

epA+ahu;f;fpd; 257 Ngu;y; njUtpy; 

jpwf;fg;gl;lJ. 

,J jhk]; My;th vbrdpd; (cU. 

1) Kd;Ndhbg;gzpapd; tpisthf 

,Ue;jJ. vbrdpd; kpd; epiyak; 

Kjy; khtl;l> 0.65 rJu fp.kP 

gug;gstpy; thbf;ifahsu;fSf;F 

kpd;rhuk; toq;fj; njhlq;fpaJ.

Ngu;y; ];l;uPl;bd; Nrit gFjpf;Fs; 

tpsf;FfSf;F kpd;rhuk; toq;f> 

vbrDk;  kw;Wk; mtuJ FOTk;  

27 njhd;  "[k;Ngh" (Jumbo) vDk; 

khwh-kpd;dOj;j ildNkhit 

cUthf;fpaJ (cU 2). Ngu;y; 

];l;uPl;by; xt;nthd;Wk; Rkhu; 

GJg;gpf;fj;jf;fr; rf;jpfSld; NeNuhl;lj;jpd; (DC) kPs;tUif

cU 2: vbrdpd; [k;Ngh ildNkh

GJg;gpf;fj;jf;fr; rf;jpfSld; NeNuhl;lj;jpd; (DC) kPs;tUif

cU. 1: Njhk]; My;th vbrd; 

(11 khrp 1847 - 18 [g;grp 1931)

Nguhrpupau;.vk;.gp.gp  Vfehaf;f
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GJg;gpf;fj;jf;fr; rf;jpfSld; NeNuhl;lj;jpd; (DC) kPs;tUif Kf¥ò¡ f£Liu 4

nrg;gpd; Njitg;ghl;bdhy;> 

fk;gpaikg;ig vbrd; tpiuthf 

220 V Mf khw;wpdhu;. %d;W fk;gp 

tbtikg;igf; nfhz;l ,g; Gjpa 

fl;likg;ghdJ Njitahd nrg;gpd; 

msitf; fzprkhff; Fiwj;jJ.

ngu;y; ];l;uPl; epiyaj;ijj; njhlu;e;J 

Ngu;y; ];l;uPl; tbtikg;gpd; 

Nkk;gLj;jg;gl;l E}w;Wf;fzf;fhd 

gjpg;Gfs; epWtg;gl;ld. MapDk;> 

Fiwe;j kpd;dOj;j NeNuhl;l 

mikg;G cs;shu;e;j FiwghLfisf; 

nfhz;bUe;jJ> ,tw;Ws; 

Kf;fpakhdJ cau; fk;gptop 

,og;Gfs; MFk;. ,f;FiwghlhdJ  

NeNuhl;l kpd; tOtpd; flj;jf;$ba 

J}uj;ij nghUshjhu uPjpahf 

fl;Lg;gLj;jpaJ.

1880 fspd; eLg;gFjpapy;> MlNyhl;l 

mikg;Gfs; vbrdpd; NeNuhl;l 

mikg;Gld; Nghl;baplj; njhlq;fpd. 

epNfhyh nl];yhtpd; MlNyhl;l  

kpd;khw;wpapd; fz;Lgpbg;ghdJ 

mjpf kpd;dOj;jq;fspy; 

kpd;rhuj;ij ,yhgfukhf 

kw;Wk; jpwikahf ePz;l J}u 

gupkhw;wj;jpw;F mDkjpj;jJ. ,jd; 

%yk; Fiwe;j kpd;dOj;j Neu; 

kpd;Ndhl;l mikg;Gfspd; ngupa 

jPikfisj; jPu;f;fg;gl;lJ. vdNt> 

19 Mk; E}w;whz;bd; ,Wjpapy;> 

NeNuhl;l mikg;Gfs; gbg;gbahf 

kw;Wk; jtpu;f;f KbahjthW rupaj; 

njhlq;fpd.

cau; mOj;j  NeNuhl;lg; 

gupkhw;wk; (HVDC Transmission)) 
20 Mk; E}w;whz;by;> Fiwe;j 

kpd;dOj;j kpd; tpepNahfq;fs; 

midj;Jk; MlNyhl;lkhff; 

cU. 3: mNefkhf cyfpd; filrp 

,aq;Fk; ghjur tpy; miyr; rPuhf;fp;

cU.  4: rPdhtpy; cs;s HVDC ,izg;Gfs;
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fhzg;gl;ld. cau; kpd;dOj;jr; 

(HV) Rw;Wfs; ngUk;ghyhdit 

MlNyhl;lkhff; fhzg;gl;lNghjpYk;> 

1902 Mk; Mz;by; gPl;lu; $g;gu; 

n`tpl; fz;Lgpbj;j ghjur 

tpy; (mercury arc) thy;tpd; 

fz;Lgbg;gpd; %yk;> gpujhdkhf 

xj;jpirtw;w njhFjpfis 

(asynchronous) ,izf;f 

NeNuhl;lg; gupkhw;wj;jpy; Mu;tk; 

vOe;jJ. ghjur tpy; thy;thdJ 

MlNyhl;lj;ij NeNuhl;lkhf 

khw;Wk; tpidj;jpwDs;s rPuhf;fp 

(rectifier) MFk;. ,J cU. 3y; 

fhl;lg;gl;Ls;sJ. cjhuzkhf> 1932 

Mk; Mz;by;> n[duy; vyf;l;upf; 

vd;gtu; ghjur-Mtp thy;Tfisr; 

Nrhjpj;jJ> 60 Hz RikfSf;F 

Nrit nra;a 40 Hz gpwg;ghf;fiy 

khw;wp; 12 kV NeNuhl;lg; gupkhw;wj; 

njhlupia epA+ahu;f;fpd; 

nkf;fhdpf;tpy;ypy mikj;jhu;. 

 

,J Nguhjidg; 

gy;fiyf;fofj;jpd; kpd; kw;Wk; 

kpd;dZ nghwpapay;Jiwapy; 

khztu;fSf;F,d;Dk; gad;gl;L 

tUfpwJ

Kjypy; n[u;kdpapy; 

tbtikf;fg;gl;L 1951 ,y; u\;ahtpy; 

epWtg;gl;l kh];Nfh-fh\puh 

(Moscow-Kashira) njhFjpAk; kw;Wk; 

1954 ,y; fl;lg;gl;l ];tPldpd; 

gpujhd epyg;gFjpf;Fk; Nfhl;yhz;l; 

jPTf;Fk; ,ilapyhd Kjy; tzpf 

(HVDC) njhlup vd;gd> HVDC 

gupkhw;wj;jpd; etPd rfhg;jj;jpd; 

njhlf;fj;ijf; Fwpj;jJ. 1972 tiu 

tbtikf;fg;gl;l njhFjpfspy; ghjur 

tpy; thy;Tfs; nghJthdit. 

fdlhtpd; kdpNlhghtpy; cs;s 

ney;rd; uptu; ig Nghy; 1 njhFjp 

filrp ghjur tpy; HDVC njhFjpahf 

mq;fPfupf;fg;gl;Ls;sJ.

n[duy; vyf;l;upf; epWtdj;jpy; 

kpd; nghwpahsu;fshy; 1956 Mk; 

Mz;by; rpypf;fd; fl;Lg;ghl;Lr; 

rPuhf;fp (SCR) my;yJ ijup];lu; 

(thyristor) tpUj;jpahf;fg;gl;l  

gpd;G> midj;J ghjur tpy; HVDC 
njhFjpfSk;; %lg;gl;Ls;sd 

my;yJ jpz;k epiy (solid state) 
rhjdq;fSf;Fg; gad;gLj;j 

khw;wg;gl;Ls;sd. ijup];liu 

mbg;gilahff; nfhz;l 

KjyhtJ KOikahd HVDC 

GJg;gpf;fj;jf;fr; rf;jpfSld; NeNuhl;lj;jpd; (DC) kPs;tUif

cU 5: flw;fiuf; fhw;whiyg; gz;iz ,izg;Gfs;

cU 6: BARD Offshore 1 ,izg;G
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jpl;lk; fdlhtpy; <y; uptu; jpl;lk; (Eel 
River Scheme) MFk;. ,J n[duy; 

vyf;l;upf; epWtdj;jhy; fl;lg;gl;L 

1972 ,y; Nritf;F te;jJ. ,d;W> 

cyfpy; Vuhskhd ijup];lu; 

mbg;gilapyhd HVDC jpl;lq;fs; 

nraw;gl;L tUfpd;wd. rPdu;fs; 

,tw;wpy; Kd;Ndhbfshftu;. 2020 

Mk; Mz;L epytug;gb rPdhtpy; 

nraw;gLk; my;yJ jpl;lkplg;gl;l 

HDVC jpl;lq;fis cU 4 fhl;LfpwJ. 

cyfpd; KjyhtJ  1>100 kV ultra  
HDVC ,izg;ghd rhq;[p-Ff;thd; 

(Changji – Guquan)> kpd;dOj;j 

epiy> gupkhw;w jpwd; kw;Wk; J}

uk; Mfpatw;wpd; mbg;gilapy; xU 

Gjpa cyf rhjidiag; gilj;jJ. 

,J 12>000 nkfhthl;fs; tYit 

3>000 fp.kP.f;F Nky;; flj;Jk; jpwd; 

nfhz;lJ.

 

MlNyhl;lj; jpl;lq;fSld; 

xg;gpLifapy; NeNuhl;l jpl;lq;fspd; 

rpy cs;shu;e;j ed;ikfs; 

fhuzkhf mjpfkhd HDVC 

jpl;lq;fs; cUthf;fg;gl;ld. 

xUtpj vjpu;tpid ,og;gPL 

(reactive compensation)  

gad;gLj;jg;glhtpl;lhy; NgusT 

MlNyhl;lk; gutf;$ba J}

uj;jpw;F xU tuk;G cs;sJ. ePz;l 

Nky;epiy fk;gpfSf;F> vjpu;tpid 

,og;gPLld; MlNyhl;lj;ij my;yJ 

NeNuhl;lj;ijg; gad;gLj;jyhk;. 

Rkhu; 50 fp.kP f;Fk; mjpfkhd 

flybf; FWf;fWg;Gf;fs; (crossings) 
Njitg;gLk; gl;rj;jpy;> MlNyhl;l 

tlq;fis kpd;Ndw;wj;  Njitahd 

kpd;Ndhl;lj;jpd; nfhs;ssT 

fhuzkhf> NeNuhl;lk; kl;LNk xNu 

khw;wPlhFk;. 

NkYk;> xj;jpirit 

cWjpg;gLj;jhky; ,uz;L ngupa 

MlNyhl;lj;  njhFjpfis 

xd;Nwhnlhd;W ,izf;f HDVC 

mDkjpf;fpwJ (cjhuzkhf  

,q;fpyhe;J-gpuhd;]; FWf;F-

ePupiz ,izg;G 2000 

nkfhthl;) kw;Wk; ntt;NtW 

kPbwd; kpd; tiyaikg;Gf;fSf;F 

,ilapyhd ,ilj;njhLg;igAk; 

mDkjpf;fpwJ. (cjhuzkhf 

[g;ghdpy; tlf;F kw;Wk; njw;F 

jPTfSf;F ,ilapyhd njhlu;Gfs;> 

,J 50 Hz kw;Wk; 60 Hz 

njhFjpfisg; gad;gLj;JfpwJ). 

Rkhu; 2000 Mz;L Kjy;> 

kpd;dOj;j %y khw;wpfs; (Voltage 
Source Converter) gad;gLj;Jk; 

khw;W njhopy;El;gkhdJ> 

ijup];lu; mbg;gilapyhd HDVC 

ia tpl Fiwe;j rf;jp kl;lq;fspy; 

,Ue;jhYk; fpilf;fpwJ. 

HDVC apd; VSC thy;Tfs; Insulated 
Gate Bipolar Transmitter (IGBT) 
Nghd;w Fiwflj;jpr; rhjdq;fisg; 

gad;gLj;Jfpd;wd. ,tw;wpd; %yk; 

thy;Tfis ,af;fNth my;yJ 

Klf;fNth ,aYk; (Thyrister 
cld; xg;gpLifapy;, ,q;F 

,af;f khj;jpuk; KbAk;> mj;Jld; 

khw;Wtjw;F Nkyjpfr; Rw;Wf;fs; 

gad;gLj;jg;gLk;). V.S.C. thy;Tfis 

,af;f kw;Wk; Klf;Ftjw;fhd 

,e;j jpwdhdJ khw;wpfis 

ve;jnthU kPbwd;> mtj;ij 

kw;Wk; gUkd; Mfpatw;iwf; 

nfhz;l kpd;dOj;j miyfis 

rhjdq;fspd; kjpg;gPl;bw;Fs; njhFf;f 

mDkjpf;fpwJ.

Kf¥ò¡ f£Liu 4

cU. 7: Nguhjidg; gy;fiyf;fofj;jpd; kpd; kw;Wk; kpd;dZ nghwpapay; Jiwahy; cUthf;fg;gl;l NeNuhl;l Ez;fl;likg;G ikak;
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GJg;gpf;fj;jf;f 

,izg;GfSf;fhf NeNuhl;lk;

(DC for Renewables connections) 
,d;W flw;fiuf; fhw;whiyg; 

(Offshore wind) gz;izfSf;F 

Mu;tk; mjpfupj;J tUfpwJ. 

gpujhd kpd;fl;likg;gpypUe;J 

ntF njhiytpy; cs;s kw;Wk; 

100 nkfhthl;fs; kpd;rf;jpia 

cUthf;fpd;w flw;fiuapYs;s 

ngupa jsq;fSf;F> HDVC Na 

tpUg;gkhd Nju;thfptpl;lJ. 

cU 5 flw;fiuf; fhw;whiyg; 

gz;izfSf;fhd rhj;jpakhd 

,izg;Gf; fUj;jha;Tfisf; 

fhl;LfpwJ. 200 nkfhthl;> 300 

fpkP Kjy; 1000 nkfhthl;> 40 fpkP 

tiu kpd;rhu cw;gj;jpj; jpwd; 

kw;Wk; J}uj;ij nfhz;l flw;fiuf; 

fhw;whiyg; gz;izfSf;F> HDVC 
Na tpUg;gkhd Nju;thFk;.

 

N[u;kd; kpd;fl;likg;G  

,af;Feuhd TenneT Vw;fdNt 

HDVC njhopy;El;gj;ijg; gad;gLj;jp 

gy flw;fiuf; fhw;whiyfis 

,izj;Js;shu;. HDVC apdhy; 

,izf;fg;gl;l Kjy; flw;fiuf; 

fhw;whiy BARD Offshore 1 MFk;. 

,J 100 fp.kP f;Fk; mjpfkhd 

flyb tlq;fisg; gad;gLj;jpaJ. 

,e;j ,izg;G cU 6 ,y; 

fhl;lg;gl;Ls;sJ. 800 nkfhthl; 

(mW) ntspaPl;Lldhd> BorWin 

2 vd;gJ TenneT nraw;gLj;jpa 

Kjy; ngupa mstpyhd flw;fiu 

,izg;G MFk;. [dtup 2015 

Kjy;> 400 nkfhthl; nfhs;sT 

nfhz;l Global Tec I kw;Wk; 

400 nkfhthl; nfhs;sT  nfhz;l 

Veja Mate  Mfpait BorWin 

2 topahf n[u;kd; kpd; fl;likg;gpy;; 

fhw;whiyr; rf;jp  mspj;J 

tUfpd;wd. ,J kpd;dOj;j-%y 

khw;wp mbg;gilapyhd HDVC iag; 

gad;gLj;JfpwJ> nkhj;j Nfgps; ePsk; 

200 fp.kP MFk;. ,tw;Ws; 125 fp.kP 

flyb tlq;fs; MFk;.

 

eLj;ju kw;Wk; Fiwe;j kpd;dOj;j 

tiyaikg;Gf;fspy; NeNuhl;lk;. 

(DC in medium and Low voltage 
Networks)
jw;NghJ>  xspkpd;dOj;j 

(gp.tp) njhFjpnahd;why;  

cw;gj;jp nra;ag;gLk; kpd;rhuk; 

Rikfshy; Efug;gLtjw;F Kd;G 

NeNuhl;lj;jpypUe;J NeNuhl;lk; 

kw;Wk; NeNuhl;lj;jpypUe;J 

MlNyhl;l khw;wj;jpw;F cl;gLfpwJ. 

Rik KbtpYk; LED tpsf;Ffs;> 

nghOJNghf;F cgfuzq;fs; kw;Wk; 

fzpdp cgfuzq;fs; Nghd;w gy 

Rikfs; mfj;Nj NeNuhl;lj;Jld;; 

,aq;Ffpd;wgbapdhy; 

MlNyhl;lj;jpype;J  NeNuhl;l 

khw;wnkhd;W eilngWfpd;wJ. 

kpd; tY khw;w epiyfSld; 

njhlu;Gila ,og;Gfisf; 

Fiwf;fTk;> mjd; %yk; (PV)  
gad;ghl;bd; nraw;jpwid mjpfupj;J 

kw;Wk; rf;jpg; gad;ghl;ilg; 

ghJfhf;fTk;> NeNuhl;l 

Ez;fl;likg;G (Microgrid) xU 

ftu;r;rpfukhd jPu;thfpd;wJ (cU. 

7).

  

GJg;gpf;fj;jf;fr; rf;jp %yq;is 

cs;nsLj;Jf; nfhs;tjw;fhd 

jilfspy; xd;W mtw;wpd; 

,iltpl;l jd;ik (intermittency) 
kw;Wk; mbf;fb khWghL jd;ik 

(variability) MFk;. vdNt> gpujhd 

fl;likg;ghy; Mjupf;fg;glhtpl;lhy; 

my;yJ rf;jpr; Nrkpg;gfj;Jld; 

xUq;fpizf;fg;glhtpl;lhy;> 

RikfSf;F ek;gj;jFe;j tifapy; 

mtw;wpdhy; toq;fy; ju KbahJ. 

kpd;fyq;fs;> gwg;Gr;rpy;Yfs; 

kw;Wk; vupnghUs; fyq;fs; Nghd;w 

rf;jpr; Nrkpg;gfq;fs; ,ay;ghfNt 

NeNuhl;lj;ijf; nfhz;bUg;gjdhy; 

my;yJ cs;sf NeNuhl;l            

g];]pidf; nfhzbUg;gjdhy;  

mtw;iw NeNuhl;lf; fl;likg;Gld; 

(DC Grid) vspjhf xUq;fpizf;f 

KbAk;. vdNt> NeNuhl;l 

Ez;fl;likg;G czug;gl;ljd; 

%yk;> NeNuhl;lk; tpiutpy; kpd; 

Jiwapd; KOg; gFjpiaAk; 

ifg;gw;Wk;.

Nguhrpupau;.vk;.gp.gp  Vfehaf;f

nfsut Xa;Tngw;w Nguhrpupau;

Nguhjid gy;fiyf;fofk;

jbc@ee.pdn.ac.lk

 

GJg;gpf;fj;jf;fr; rf;jpfSld; NeNuhl;lj;jpd; (DC) kPs;tUif
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fle;j E}w;whz;by; fk;gpapy;yhj; 

njhopy;El;gj;jpd; tsu;r;rpapypUe;J> 

efUk; thndhyp Nritfs; 

r%fj;jpd; midj;J JiwfspYk; 

CLUtpAs;sd. ,d;W> gytpjkhd 

fk;gpapy;yhj; njhFjpfs;; gad;ghl;by; 

cs;sd> mj;Jld; cl;Gw 

R+oy;fspYk; ntspg;Gw R+oy;fspYk; 

cau; cw;gj;jp;j;jpwd; nfhz;l juTr; 

NritfSf;fhd Njit mjpfupj;J 

tUfpwJ. NkYk;> jpwd;Ngrpfspd; 

(smartphones) [dhgpkhdk;> 

kpd;D}y; thrpg;ghsu;fs; (e-book 
readers)> Internet of Tings (IoT) 
kw;Wk; r%f tiyg;gpd;dy; 

nraypfspd; gutyhd gad;ghL 

Mfpatw;wpd;  Cf;Ftpf;fg;ghy; 

vjpu;fhyj;jpy; tutpUf;Fk; 

5G fk;gpapy;yhj; njhFjpfs;; 

cynfq;fpYk; gpy;ypad; 

fzf;fhd gadu;fisAk; 

E}whapuf;fzf;fhd 

rhjdq;fisAk; ,izf;Fk; 

vd;W vjpu;ghu;f;fg;gLfpwJ. 

MapDk;> ,e;j fk;gpapy;yhj; 

njhFjpfspd; nraw;ghL mjpf 

rf;jpfis Efu;fpd;wd. ,jd; 

tpisthf> ,d;iwa jfty; 

kw;Wk; njhlu;G njhopy;El;gk; 

(ICT) cyfpd; Ntfkhf 

Fiwe;J tUk; vuprf;jp 

tsq;fSf;F fLk; mOj;jj;ij 

Vw;gLj;jpAs;sJ. vdNt> 

fk;gpapy;yhj nray;ghl;bd; fhu;gd; 

ntspNaw;wiyf; Fiwf;f> rf;jpj; 

jpwd; nfhz;l gRik El;gq;fis 

cUthf;f Ntz;ba mtrpak; 

cs;sJ.

xU ,izahd tsu;r;rpapy;> 

mLj;j jiyKiw kpd; 

tpepNahf tiyaikg;ghf 

re;ijg;gLj;jg;gl;l jpwd;Kiwf; 

fl;likg;Gf;fs; (smart grids) 
kpd;rhu fl;likg;gpd; ntt;NtW 

gFjpfspy; rf;jp tpepNahfj;ij 

jd;dpaf;fkhf;FtijAk; 

fl;Lg;gLj;JtijAk; Nehf;fkhff; 

nfhz;Ls;sd. mt;thW nra;tjd; 

%yk;> jpwd;Kiw fl;likg;Gr; 

nraw;ghLfs; rf;jp ,og;Gfisf; 

Fiwj;J ,Wjp gadu;fspilNa 

jpwikahd rf;jpg; gad;ghl;il 

Cf;Ftpf;Fk;. ,e;j Nehf;fj;jpw;fhf>  

kWgf;fj;jpypUe;J njhiynjhlu;G 

Nritfs; jpwd;Kiw fl;likg;Gr; 

nraw;ghL kw;Wk; Nju;TKiw 

Mfpatw;iw nraw;gLj;j xU 

jpwikahd nghwpKiwia 

toq;Ffpd;wd.

cU. 1: Fiwf;fg;gl;l gug;gp-tq;fpj; J}uj;ijf; nfhz;l xU rpwpa nry; tiyaikg;G.

Fiwe;j fhgd; cyfj;jpw;fhd gRikj; njhlu;ghly;

Fiwe;j fhgd; cyfj;jpw;fhd gRikj; njhlu;ghly;

itj;jpau;.v];.V.Vr;.#utPu
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Kf¥ò¡ f£Liu 5

,f; fl;Liuapd; mLj;jtUk; 

gpupTfspy;> etPd fk;gpapy;yhj; 

njhFjp nray;gLj;jYld; 

njhlu;Gila rf;jpj; jpwDs;s gRik 

jfty; njhlu;ghly; El;gq;fis 

mwpKfg;gLj;JtNjhL> jpwd;Kiwf; 

fl;likg;igr; nraw;gLj;Jtjw;F 

jfty; njhlu;ghly; El;gj;jpd; 

(ICT) gaid tpsf;FtJNk vkJ 

Nehf;fkhFk;.

efUk; jfty; njhlu;ghly; 

njhFjpfspy; cw;gj;jpj; jpwd; 

Njitfisf; G+u;j;jp nra;Ak; 

jPu;Tfs;(Solutions that can meet 
throughput Requirements in 
Mobile Communication Systems)
,d;iwa mjp juTg; gupkhw;wg; 

gad;ghLfSf;F mjpf 

jfty; njhlu;ghly; cw;gj;jp 

Njitahfpd;wJ. ,j;jifa 

Njitfis toq;f> nrYyu; 

njhFjp  tbtikg;ghsu;fs; [1] 

,y; Fwpg;gpl;Ls;sit Nghd;w gy 

jPu;Tfisf; fUj;jpy; nfhz;Ls;sdu;.

 gug;gp (transmitter) - thq;fp 

(receiver) ,ilNaahd            

J}uj;ij Fiwg;gjd; %yk; 

rkpf;if tYf;Fiwit 

,opthf;fy;

	Gjpa kPbwd;fspd;> Kjd;ikahf 

kpy;ypkPl;lu; miyg; gl;ilfspd; 

gad;gLj;jg;glhj ngupa 

gFjpfisg; (swaths) gad;gLj;jy; 

kw;Wk;

	ghupa gy-cs;sPl;L gy-

ntspaPL (Massive MIMO - 
(M-MIMO)) czu;nfhk;G mzp 

Kidaq;fspd; (antenna arrays) 
gad;ghl;ilg; gutyhf;fy;

nfhs;ifastpy;> gug;gp-thq;fp 

J}uq;fisf; Fiwg;gJ (cU. 

1) Fwpg;gpl;l Nritj;juj;ijg; 

NgzpathW gug;gpr; rf;jpiaf; 

Fiwf;f mDkjpf;fpwJ. MapDk;> 

nraw;jpwd; rPuoptpd; Kf;fpa %ykhf 

FWf;fPL tuhky; 

,Uf;fj;jf;fthW 

,j;jifa 

tiyaikg;Gfs; 

ftdkhf jpl;lkplg;gl 

Ntz;Lk;. kpy;ypkPl;lu; 

miyfs; ePz;l 

J}uk; gazpf;f 

khl;lhJ. ,jdhy; 

kl;Lg;gLj;jg;gl;l 

FWf;fPl;il kl;LNk 

cUthf;FfpwJ. 

kpy;ypkPl;lu; miy 

tiyaikg;Gfis 

nraw;gLj;j ,d;Dk; 

mjpf rf;jpia 

EfUk; gug;gp-

thq;fpr; (transceiver) 
rq;fpypfs; Njit. 

NkYk;> mjpf 

vz;zpf;ifapyhd 

cU. 2: mbg;gil epiyaj;jpy; E}w;Wf;fzf;fhd czu;nfhk;Gfisf; nfhz;l 

massive MIMO tiyaikg;G.

cU. 3: mbg;gil epiyaq;fspy; kpd; Efu;T [2]
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czu;nfhk;Gfisg; 

gad;gLj;Jtjhy;> M-MIMO 

njhFjpfspy; mjpf kpd; rf;jp 

Efu;T (cU. 2) Fiwe;j rf;jpr;-

nraw;jpwid Vw;gLj;Jk;. vdNt> 

,e;jj; jPu;Tfs;  cw;gj;jpj;;jpwid 

mjpfupf;fr; nra;fpd;w mNjNtis> 

tiyaikg;gpd; rf;jp Efu;thdJ 

Fiwf;fg;gl;L epiyahfg; 

Ngzg;glNtz;Lk; vd;gJ 

njspthfpd;wJ. etPd jfty; 

njhlu;ghly; njhFjpfspd; rf;jpr; 

nraw;jpwid Nkk;gLj;jf;$ba 

rpy gRikj; njhopy;El;gq;fs; 

gpd;tUkhW tptupf;fg;gl;Ls;sd:

cau; rf;jpr; - nraw;jpwDf;fhd 

gRikj; jPu;Tfs;

(Green solutions for High 
Energy – Efficacy)
rf;jp - tpopg;Gzu;Tldhd nry; 

tbtikg;G

(Energy - aware Cell design)
xt;nthU jiyKiw nry;Yyhu; 

njhFjpfisAk; mwpKfg;gLj;jpajd; 

%yk;> nry;ypd;; gUkd;fs; 

RUq;fp tUtij ehq;fs; 

fz;bUf;fpNwhk;. rpwpa nry; 

gUkd;fs; fhuzkhf> gadu;fs; 

jq;fs; ghtidf; fhyg;gFjpapy; 

gy nry;fis fhz;fpd;whu;fs;. 

,jd; tpisthf> tiyaikg;gpy; 

ifkhw;wy; (hand-over) Njitfs; 

nghJthdjhfp> rkpf;iQ Njit 

kw;Wk; rf;jp Efu;T mjpfupf;Fk;. 

ifkhw;wy;fis ftdpj;Jf;nfhs;s> 

Fil nry;fs; (Umbrella Cells) 
gad;gLj;jg;gLfpd;wd. Fwpg;ghf 

ikf;fpNuh nry;fSld; $ba> 

ePbf;fg;gl;l nray; vy;iyg; 

(Coverage) gFjp kw;Wk; $Ljy; 

NubNah tsq;fisf; nfhz;l xU 

ngupa nry;yhdJ (Macro cell)> 
gad;gLj;jg;gLfpwJ. ,g; ngupa 

nry;fs;> rpf;dypq; Nky;epiyfisf; 

Fiwf;f kpy;ypkPl;lu; miyia  

mbg;gilahff; nfhz;l  rpwpa 

epiyaq;fspy; ,aq;Ffpd;wd.

mbg;gil epiyaq;fspy; 

gug;gpfspd; 

njhopw;ghl;ilf; 

fl;Lg;gLj;jy;

(Base Station on/off 
switching)
,d;iwa ngUk;ghyhd 

mbg;gil epiyaq;fspy; 

njhopw;ghl;L Rik 

fdkhf ,y;iy 

vd;W Gs;sptptuq;fs; 

fhl;Lfpd;wd [2]. 
MapDk;> mit njhlu;e;J 

njhopw;ghl;L epiyapy; 

itf;fg;gLfpd;wd> 

vdNt> Njitapy;yhky; 

mjpf msT rf;jp 

gad;gLj;Jfpd;wd. ,jid 

tpl> gfy; Nghf;Ftuj;J rpy 

Neuq;fspy; Fiwtijf; 

fhl;LfpwJ. cjhuzkhf 

,uT kw;Wk; mjpfhiy 

Neuq;fspy; Fiwtijf; 

fhl;LfpwJ. vdNt> 

cfe;j Neu ,ilntspapy; 

gug;gpfis mizg;gJ rf;jpr; 

Nrkpg;ig Nkk;gLj;Jtjw;fhd xU 

rpwe;j nfhs;ifahFk;.

tY fl;Lg;ghL kw;Wk; 

gad;Kiw Nju;T

(Power Control and Mode 
Selection)
fk;gpapy;yhj; njhlu;G ghtidapd; 

njhlf;fj;jpypUe;J gad;gLj;jg;gl;l> 

tYf; fl;Lg;ghlhdJ 

ngWeu;fspilNa FWf;fPl;ilj; 

jLf;Fk; xU tpidj;jpwdhd 

nghwpKiwahFk;. tYtpd; fl;Lg;ghL 

,y;yhtpl;lhy;> FWf;fPlhdJ 

fk;gpapy;yh tiyaikg;Gfspd; 

juNtw;w (Up-link) kw;Wk; jutpwf;f 

(down-link) nraw;jpwd; ,uz;ilAk; 

fLikahff; Fiwf;Fk;.

ehk; fw;wwpe;j Ehy;fspy;> 

miytupir epiyj; jfty;fspd; 

(Channel state information) 
fpilfFk; jd;ikiag; nghWj;J> 

Kd; tiuaWf;fg;gl;l kjpg;GfSf;F 

cU. 4: GJg;gpf;fj;jf;f rf;jp %yq;fs;

Fiwe;j fhgd; cyfj;jpw;fhd gRikj; njhlu;ghly;
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NkNy nraw;jpwid cWjpg;gLj;Jk; 

mNj Ntisapy; flj;Jk; rf;jpiaf; 

Fiwf;Fk; gy;NtW cr;r kw;Wk; 

Jiz cr;r kpd; fl;Lg;ghl;Lj; 

jpl;lq;fs; Kd;nkhopag;gl;Ls;sd. 

gad;Kiw Nju;T (Mode 
Selection) vd;gJ $l;LwT / 

,ae;jpu tif tiyaikg;Gf;fspy; 

nraw;gLj;jf;$ba kw;nwhU rf;jpr; 

Nrkpg;G cj;jp MFk;. ,ae;jpu 

tif jfty;njhlu;ghly;fspy;> 

rhjdq;fshdJ xU tof;fkhd

mbg;gil epiyaj;Jldhd 

(nry;Yyhu; gad;Kiw) my;yJ 

xUtUf;nfhUtu; Neubahf 

njhlu;ghly; njupitf; nfhz;bUe;J 

rf;jp-nraw;jpwd; tbtikg;ig 

VJthf;fpd;wJ.

gRikg; gug;gp-thq;fpf; 

fl;likg;Gfs;

(Green Transreceiver Architures)
rk;gpujha Ez;ziy kw;Wk; 

kpy;ypkPl;lu; miyj;njhFjpfs; 

midj;Jk; vz;zpk (digital) 
fl;likg;igg; gad;gLj;Jfpd;wd 
[1]. ,jw;F xt;nthU 

czu;nfhk;gpYk; Kd;gjpT 

nra;ag;gl;l NubNah-kPbwd; 

rq;fpyp Njitg;gLfpwJ. MapDk;> 

,JNghd;w midj;J vz;zpkf; 

fl;likg;gpYk; kpd; Efu;T mjpfkhf 

cs;sJ. kpf mjpf Ntf $nwLg;gpd; 

(sampling) NjitNa ,jw;fhd 

fhuzkhFk;. kpd; Efu;itf; 

Fiwf;f> tbtikg;ghsu;fs; xU 

xg;Gspf; fw;iwf;Ftpg;Gf; (analog 
beamforming) fl;likg;igg; 

gad;gLj;jyhk;. mq;F mbg;gil 

xg;Gsp mtj;ij khw;wpfs; 

gad;gLj;jg;gLfpd;wd. ,Ug;gpDk;> 

xg;Gspf; fw;iwf;Ftpg;gpdJ 

gpujp$ykhdJ xw;iw gadu; 

gupkhw;wj;ij kl;LNk Mjupf;Fk;.  

vdNt> vz;zpk kw;Wk; xg;Gspf; 

fw;iwf;Ftpg;Gf;F ,ilNa 

,zf;fj;ij Vw;gLj;JKfkhf> 

mjhtJ> rf;jpr;  nraw;jpwid 

Nkk;gLj;Jtjw;fhd xU fyg;gpd 

fw;iwf;Ftpg;G mZFKiw xU 

ftu;r;rpfukhd jPu;thf mikAk;.

tY tpupayhf;fp Nkk;ghLfs;

(Power Amplifier Improvements)
xU mbg;gil epiyaj;jpd; (base 
station) mj;jpahtrpa ghfq;fspy; 

xd;whd> NubNahthdJ mbg;gil 

epiyaj;jpw;Fj; Njitahd  rf;jpapy;  

80% f;Fk; mjpfkhf gad;gLj;JfpwJ 

[2]. NkYk;> NubNahtpd; tYtpd; 

miuthrp tY tpupayhf;fpapdhy; 

Efug;gLfpwJ (cU. 3). tY 

tpupayhf;fpapd; Fiwe;j nraw;jpwd; 

tbtikg;G fhuzkhf ngUk;ghyhd 

tY ntg;gkhf tPzbf;fg;gLfpwJ. 

Mr;rupag;gLk; tpjkhf> GSM, UMTS 

kw;Wk; CDMA Nghd;w njhFjpfspy; 

jw;NghJ gad;gLj;jg;gl;Ls;s kpd; 

tpupayhf;fpfspd; nkhj;j nraw;jpwd; 

5% Kjy; 20% tiu kl;LkhfNt 

fhzg;gLfpd;wJ. MfNt> 

GJikahd kpd;dZ tbtikg;G 

%yk; tY tpupayhf;fpfspd; 

nraw;jpwid Nkk;gLj;j mjpf 

tha;g;Gfs; cs;sd. NkYk;> 

epkpu;Nfhz kPbwd; gpupT gy;$l;Lr; 

nrYj;Jif (orthogonal frequency 
division multiplexing (OFDM)) 
rkpf;iQfspy; cr;repiy> ruhrup 

rf;jp tpfpjj;ij (Peak to Average 
Power Ration (PAPR)) Fiwg;gJ tY 

tpupayhf;fpfs; mjpf jpwikahd 

Gs;spapy; nray;gl mDkjpf;Fk;. 

,jdhy; rf;jpiar; Nrkpf;fyhk;.

epiyj;J epw;ff;$ba jfty; 

njhlu;ghly;fSf;fhd 

GJg;gpf;fj;jf;f rf;jp tsq;fs;

(Renewable Energy Resources for 
sustainable communication)
njhiy njhlu;Gj; njhFjp 

cU. 5: jpwd;Kiwf; fl;likg;gpy; cs;s jfty; njhlr;ghly;fs;
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,af;Feu;fs; kpd;rhu fl;likg;igr; 

nrd;wiltjw;F NghJkhd 

top ,y;yhj> gy njhiy                         

J}u gFjpfs; cyfpy; cs;sd. 

,j;jifa R+o;epiyfspy; 

tspkz;lyj;jpy; mjpf msT CO2 

I ntspapLfpd;w Brypy; ,aq;Fk; 

kpd; gpwg;ghf;fpfisg; gad;gLj;JtJ  

gpugykhdnjhU  jPu;thff; 

fhzg;gl;lJ. NkYk>; nry;Yyhu; 

jsj;jpw;F Bry; nfhz;L nry;yg;gl 

Ntz;Lk;. ,jd; tpisthf> 

njhiyj; njhlu;G ,af;Feu;fs; 

tiyaikg;gpd; nraw;;ghl;Lf;fhd 

Nkyjpfr; nryTfis jhq;fpf; 

nfhs;s Ntz;Lk;. kWgf;fj;jpy;> 

GJg;gpf;fj;jf;fr; rf;jp %yq;fshd 

R+upa> fhw;W> Gtp ntg;gk; kw;Wk; 

miy rf;jpfisg; (glk; 4) 

gad;gLj;JtJ khw;W jPu;Tfshf 

mikAk;. mit nraw;ghl;L 

nryTfs; kw;Wk; gr;irtPl;L 

thA ckpo;itf; Fiwf;fyhk;. 

R+upag; gly; njhopy;El;gk;> 

fhw;whiyj; njhopy;El;gk; 

kw;Wk; kpd;dZtpay; Mfpa 

Jiwfspy; Vw;gLj;jg;gl;l  

rkPgj;jpa Kd;Ndw;wq;fs; 

njhiyj;njhlu;G njhFjpfSf;fhd 

khw;Wr; rf;jp %yq;fshf 

GJg;gpf;fj;jf;ftw;wpy; Fwpg;gplj;jf;f 

Mu;tj;ijj; J}z;Lfpd;wd. 

GJg;gpf;fj;jf;ftw;wpypUe;J 

njhFjpr; nraw;ghl;bw;fhd 

rf;jpiag; ngWifapy; gy rthy;fs; 

cs;sd. nghJthf> R+upa kw;Wk; 

fhw;whiy Nghd;w %yq;fspypUe;J 

ngwg;gLk; rf;jp njhlu;r;rpaw;w  

cw;gj;jpAiladthAk;> fhyepiy 

epiyikfSf;F cl;gl;litahAk; 

kw;Wk; ePz;l fhyj;jpw;F ngupa 

tiyaikg;Gfis ,af;f 

NghJkhdjhf ,y;yhjdthAk; 

cs;sd. NkYk;> R+upa rf;jp ,uT 

Neuj;jpy; fpilf;fhJ. mj;Jld; 

Nkf %l;lk; rf;jp cw;gj;jpiaf; 

fzprkhfg; ghjpf;fpwJ. fhw;wpd; rf;jp 

rpy ,lq;fspy; kl;LNk fpilf;fpwJ, 

kw;Wk; rf;jp Njitahd 

njhiyj;njhlu;G jsq;fSf;F 

nfhz;L nry;yg;gLifapy; mjpf 

rf;jp ,og;G Vw;glyhk;. rf;jp 

ngWifapy; (energy harvesting) 
jfty; njhlu;G njhFjpfspd; 

mbg;gil ,ay;G vd;dntd;why;> 

mWtilf;F Kd;du; rf;jpiag; 

gad;gLj;j KbahJ. vdNt> 

mtw;wpw;F NghJkhd nfhs;ssT 

nfhz;l Nrkpg;G kpd;fyk; 

nghUj;jg;gl Ntz;Lk;. NkYk;> rf;jp 

tUifapd; Gs;sptptuq;fisg; 

nghWj;J njhFjpapd; nraw;ghl;il 

Nkk;gLj;j Ntz;ba mtrpak; 

cs;sJ. Fwpg;ghf> rhjdq;fspy; 

fpilf;ff;$ba rf;jpAld; jfty; 

njhlu;G nraw;jpwd; Njitfis 

epfuhf;Ftjw;F Klf;f epiy 

(offline)  my;yJ epfo; epiy 

(online) nfhs;iffspy; nraw;gLk; 

ts xJf;fPL topKiwfs; 

fz;Lgpbf;fg;gl Ntz;Lk;. 

GJg;gpf;fj;jf;f %yq;fspd; 

njhlu;r;rpaw;w jd;ikiaf; 

ntw;wp nfhs;s gpd;gw;wf;$ba 

kw;nwhU eilKiwf;Nfw;w 

mZFKiwahdJ gy;NtW 

%yq;fspypUe;J rf;jpiag; 

ngw;Wf;nfhs;tjhFk;. 

,k;Kiwapy;> jfty; njhlu;ghly; 

rhjdq;fSf;F njhlu;r;rpahf 

rf;jpia toq;f mit 

xU Fiwepug;G Kiwapy; 

(complementary manner) 
gad;gLj;jg;glyhk;. 

GJg;gpf;fj;jf;fr; rf;jpia 

mbg;gilahff; nfhz;l 

tpidj;jpwdhd tiyaikg;ig 

nraw;gLj;Jtjw;F rLjpahf tsu;e;J 

tUk; “gq;fplg;gLk; czu;nfhk;Gj; 

njhFjpfs;’ (Distributed antenna 
systems) kw;Wk; gd;Kfj;jd;ik 

(Location diversity) Nghd;wtw;iwg; 

gad;gLj;jKbAk;.

cjhuzkhf> rhjfkhd ,lq;fspy; 

mike;Js;s gug;gpfs; mjpf rf;jpia 

mWtil nra;ayhk;. mt;thwhd 

mbg;gil epiyaq;fs; $Ljy; 

gadu;fSf;F Nrit nra;tjd; 

%yk; my;yJ rf;jp Njitg;gLk; 

gpw gug;gpfSf;F rf;jpiaf; nfhz;L 

nry;tjd; %yk; tiyaikg;Gf;F 

cjt KbAk;.

fl;Liuapd;  ,Wjpg; gFjpapy;> 

jw;Nghija kpd; fl;likg;gpd; rf;jp 

nraw;jpwid Nkk;gLj;Jtjw;fhd 

Gjpa topfisj; jpwf;Fk; jpwd;Kiw 

tiyaikg;G gad;ghLfspy; jfty; 

njhlu;Gfspd; gq;F kw;Wk; Kf;fpa 

mk;rq;fs; tptupf;fg;gl;Ls;sd.

jpwd;Kiwf; fl;likg;G 

njhlu;ghly;fs;(Communication 
for the smart Grid)
jpwd;Kiwf; fl;likg;G 

njhopy;El;gk; epfo;-Neuf; (real-
time) fl;Lg;ghL kw;Wk; rf;jp 

tpidj;jpwdhd nray;ghLfSld; 

,d;iwa kpd; fl;likg;Gf;fis 

Nkk;gLj;Jtjhf cWjpaspf;fpwJ. 

cjhuzkhf> jpwd;Kiwf; 

fl;likg;gpw;Fs;> tPl;L Efu;Nthu; 

jhq;fs; cUthf;Fk; mjpfg;gbahd 

rf;jpiar; Nrkpj;J mjid 

Njitf;Nfw;g tiyaikg;gpd; 

mLj;j cr;r Njit (peak demand) 
Neuj;jpy; mjidg; gad;gLj;j 

KbT nra;ayhk;. NkYk;> 

GJg;gpf;fj;jf;f %yq;fs; kw;Wk; 

Nrkpg;gf rhjdq;fis kpd;rhu 

fl;likg;gpy; Nru;g;gJ jpwDs;s 

Njit-toq;fy; nghUj;jj;Jf;fhd 

(demand matching) f;fhd 

tha;g;ig toq;FfpwJ. fl;likg;gpy; 

juT gupkhw;wk; Gjpa ghJfhg;G 

rpf;fy;fisAk; jdpAupik 

rpf;fy;fisAk; cUthf;FfpwJ 

vd;gijf; ftdj;jpy; nfhs;tJ 

gaDs;sJ.

jfty;njhlu;G njhFjpfSld; 

xUq;fpizg;gJ nefpo;thd> 

mstplf;$ba kw;Wk; ghJfhg;ghd 

jpwd;Kiwf; fl;likg;G jPu;Tfis 

toq;Ftjw;fhd topiaj; jpwf;fpwJ 

vd;gJ njspthfpwJ (cU. 5). 

njhlu;ghly; njhFjpfs; jpwd;Kiwf; 

Fiwe;j fhgd; cyfj;jpw;fhd gRikj; njhlu;ghly;
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fl;lj;jpy; gpd;tUk; gzpfis 

Mw;Wfpd;wd.

	 epfo;-Neu Rik fz;fhzpg;G 

(Real time load monitoring)
	 jhdpaq;fp Njit-gjpyspg;G 

(Demand-Response)
	 fl;likg;Gf; msTUf;fisf; 

fhl;rpg;gLj;jy; (Grid parameter 
visualization)

	 nrhj;J fz;fhzpg;G (Asset 
tracking)

NkYk;> fk;gpapy;yhj; njhopy;El;g 

cjtpAld; $ba jpwd;Kiw 

mstPl;L KiwahdJ> rhjdq;fspd; 

Efu;T rf;jpia mstpl cjTfpwJ. 

,jdhy;> epfo;Neu tpiy epu;zak; 

rhj;jpakhfpd;wJ. GJg;gpf;fj;jf;fr; 

rf;jp %yq;fis kpd;rhu 

fl;likg;gpy; xUq;fpizg;gjw;F 

njhlu;ghly; njhFjpfs; 

mtrpakhFk;. 

jpwd;Kiwf; fl;likg;Gf;Fs; 

njhlu;Gila juit Nrfupf;fTk; 

khw;wTk; mit mDkjpf;fpd;wd> 

,jdhy; tiyaikg;Gr; nraw;ghl;L 

ikaj;jpy; ts xJf;fPL topKiwfs; 

nra;ag;glyhk;.

ntt;NtW jpwd; fl;likg;Gr; 

nraw;ghLfis Mjupf;f gpd;tUk; 

gy njhlu;ghly; Njitfs; cs;sd.

	 miytupir (Bandwidth)
	 ek;gfj;jd;ik (Reliability)
	 jhkjk; kw;Wk; (Latency)
	 ghJfhg;G (Security)

jpwd;Kiwf; fl;likg;gpy; 

,izf;fg;gl;l rhjdq;fs; juTg; 

gupkhw;wj;jpw;fhd epfo;Neu ,Utop 

jfty; njhlu;ghly;fis mDkjpf;f 

nghUj;jkhd miytupirfisf; 

nfhz;bUf;f Ntz;Lk;. 

jpwd;Kiwf; fl;likg;Gr; 

R+oy;fs; fLikahditahfTk;> 

mjpf ntg;gepiyia 

czu;gitahfTk; kw;Wk; 

tYthd kpd;fhe;j FWf;fPl;bw;F 

cl;gLj;jg;gLgitahfTk; 

,Ug;gjdhy; jfty; 

njhlu;ghly;fspd; ek;gfj;jd;ik 

rpe;jpf;f Ntz;ba kw;nwhU Kf;fpa 

fhuzpahFk;. rpy jpwd;Kiwf; 

fl;likg;G gad;ghLfSf;Ff; 

fLikahd jhkj Njitfs; 

,Uf;fyhk;. vdNt> nghJthf> 

Fiwe;j jhkj jfty; 

njhlu;ghly;fNs tpUk;gg;gLfpd;wd. 

,Wjpahf> njhFjpnahd;wpy; 

Fiyitj; J}z;Ltjw;F 

CLUTk; egu;fisj; jLf;fTk;> 

jhf;Fjy (hacking) nra;tijj; 

jLg;gjw;fhfTk; jpwd;Kiwf; 

fl;likg;gpy; ghJfhg;G Kf;fpak;. 

,jd; tpisthf> tYthd 

juT Fwpahf;f (encryption) 
eilKiwfshy; Mjupf;fg;gLk; 

ghJfhg;ghd jfty; njhlu;ghly;fs; 

newpKiwfs; (Protocols) 
gad;gLj;jg;gl Ntz;Lk;.

jpwd;Kiwf; fl;likg;G 

gad;ghLfis Mjupf;ff;$ba gy 

jfty; njhlu;ghly; njhopy;El;gq;fs; 

cs;sd. mtw;Ws;;> 4 G LTE 
nry;Yyhu; njhFjpfs;> jplkhd 

(Backbone) kw;Wk; ,iza 

tiyaikg;Gfs; (internet 
connections) %yk; ePz;l J}u 

njhlu;Gfis mDkjpf;fpd;wd. 

rf;jp mstPLfis gjpT nra;Ak; 

Nkk;gl;l mstPl;L gad;ghLfSf;F  

Wi-Fi Nghd;w njhopy;El;gq;fs; 

nghUj;jkhdit. gue;j gFjpapy; 

kpd; khdpfis ,izf;f> 

Fiwe;j rf;jp nfhz;l gue;j-

gFjp tiyaikg;G (low-power 
wide-area network (LPWAN)) 
njhopy;El;gq;fshd FWfpa 

gl;il (narrow band Internet 
of things (NB-IoT) kw;Wk; ePz;l 

tPr;R (Long Range) (LoRa) vd;gd 

gad;gLj;jg;glyhk;. 

NkYk;> ZigBee kw;Wk; Bluetooth 

Fiwe;j rf;jp Nghd;w fk;gpapy;yh 

czup tiyaikg;Gfisg; 

gad;gLj;jp tPl;L cgfuzq;fis 

fz;fhzpf;f KbAk;. kpd; fk;gp 

jfty; njhlu;Gfs; kw;Wk; gy;NtW 

juT tPjq;fis Mjupf;Fk; 

ethernet Mfpait jpwd;Kiwf; 

fl;likg;G jfty; njhlu;ghly;fSf;F 

gaDs;s gpugykhd fk;gptopj; 

njhopy;El;gq;fshFk;.
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Kf¥ò¡ f£Liu 6

vq;fs; fpufk; xU Kf;fpa 
KbntLg;Gg; Gs;spapy; cs;sJ. 
xUGwj;jpy;> cyf kf;fs; 
njhifapd; njhlu;r;rpahd mjpfupg;G 
kw;Wk; njhopy;Jiwkakhf;fy; 
mj;Jld; ehLfspd; efukakhf;fy; 
Mfpatw;wpd; gutYld;> rf;jpf;fhd 
kpfg;ngupa NjitAk; mjpfupj;J 
tUfpd;wJ. 

kWGwj;jpy;> vuprf;jp Njitiag; 
G+u;j;jp nra;tjw;fhf Gijgbt 
vupnghUl;fis njhlu;r;rpahf 
mjpfupf;Fk; tpfpjw;F Vw;g vupg;gjhy;> 
Rw;Wr;R+oy; khRghL kw;Wk; fhyepiy 
khw;wk; Mfpait G+kpapy; kdpj 
ehfupfj;jpd; ,Ug;ig mr;RWj;JfpwJ. 

mLj;j 40-50 Mz;Lfspy; 
Kbtilag; NghFk; 
Gijgbt vupnghUs;fs; 
kl;LNk cs;sd vd;w 
cz;ikia ePq;fs; 
Nru;j;jhy;> ,r; R+o;epiy 
NkYk; gaKWj;JfpwJ. 
Mdhy;> R+upad; 
ekJ Kjd;ik rf;jp 
%ykhfTk;> kw;w 
midj;J vuprf;jp 
%yq;fSk; R+upadpd; 
rf;jpf;F ,uz;lhk; epiy 
vd;gijAk; ePq;fs; 
fUj;jpy; nfhz;lhy;> 
G+kpapd; FbapUg;ghsu;fs; 
jq;fs; nraw;ghLfis 
,d;Dk; xU gpy;ypad; 
Mz;LfSf;F Nkw;nfhs;s 
NghJkhd rf;jpiaf; 
nfhz;Ls;sdu;. me;j 
rf;jpiag; gad;gLj;j> ekJ 

Rw;Wr;R+oy; mikg;gpd; rkepiyiag; 
guhkupf;fg;gLtJ mtrpakhFk;.
R+upa rf;jp> fhw;whiy kw;Wk; ePu;r; 
rf;jp Nghd;w GJg;gpf;fj;jf;fr; rf;jp 
%yq;fspd; gad;ghlhdJ rf;jpg; 
gw;whf;Fiw kw;Wk; fhyepiy 
khw;wj;jpw;fhd ePz;l fhyj; jPu;thff; 
fUjg;gLfpd;wJ. GJg;gpf;fj;jf;fr; 
rf;jp %yq;fs; vy;iyaw;w 
tpepNahfj; jpwidf; nfhz;Ls;sd> 
NkYk; mit gRik ,y;y thA 
cw;gj;jpf;Fg; gq;fspf;f khl;lh. NkYk;> 
GJg;gpf;fj;jf;f %yq;fs; %yk; 
vuprf;jp cw;gj;jpahdJ Rw;Wr;R+oy; 
khRghl;bw;F xU Fwpg;gpl;lsT 
gq;fspg;ig kl;LNk nfhz;Ls;sJ.
 
GJg;gpf;fj;jf;f rf;jp %yq;fisg; 
ngupa mstpy; kpd; fl;likg;Gld; 
,izg;gJ njhlu;ghd njhopy;El;g 

rpf;fy;fisj; jtpu> ,yq;ifapy; 
GJg;gpf;fj;jf;fr; rf;jp CLUtYf;fhd 
Kf;fpa jilahf nghJ kf;fspilNa 
GJg;gpf;fj;jf;fr; rf;jp gw;wpa 
tpopg;Gzu;T ,y;yhjJ kw;Wk; 
jpwikahd nghwpapayhsu;fs; 
kw;Wk; GJg;gpf;fj;jf;fr; rf;jpj; 
njhopw;Jiwiaj; jf;fitf;fj; 
Njitahd njhopy;El;g 
ty;Yeu;fspd; gw;whf;Fiw vd;gd 
fhzg;gLfpd;wd. 

vdNt> ,yq;ifapy; GJg;gpf;fj;jf;fr; 
rf;jpf; fy;tpiag; nghJ 
kf;fspilNa GJg;gpf;fj;jf;fr; 
rf;jp gw;wpa tpopg;Gzu;it 
mjpfupg;gjw;Fk;> GJg;gpf;fj;jf;fr; 
rf;jpj; njhopw;Jiwiaj; jf;fitf;fj; 
Njitahd jpwikahd 
nghwpapayhsu;fs; kw;Wk; njhopy;El;g 

cU. 1: eLepiyg; gs;sp khztu;fs; fhw;whiy rf;jpj; njhlu;ghd nraw;ghLfspy; gq;Nfw;fpwhu;fs; 

(Mjhuk;: www.dtcc.edu)

GJg;gpf;fj;jf;fr; rf;jpf; fy;tp: koiyau;> gs;sp Kjy; 

gy;fiyf;fofk; tiu itj;jpau; Vr;.vk;.tp.Mu;.N`uj;
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ty;Yeu;fis cUthf;Ftjw;Fk; 
gad;gLj;j Ntz;Lk;. me;j 
Nehf;fq;fis mila GJg;gpf;fj;jf;fr; 
rf;jpf; fy;tpia vt;thW jpl;lkplg;gl 
kw;Wk; tbtikf;f KbAk; vd;gij 
Muha Ntz;baJ mtrpak;.
 
nghJ kf;fspilNa GJg;gpf;fj;jf;fr; 
rf;jpg; gw;wpa 
tpopg;Gzu;it 
Vw;gLj;Jtjw;F> 
epiyj;jd;ik 
(sustainability)> 
Rw;Wr;R+oy; ghJfhg;G 
(Environment 
protection) kw;Wk; 
,aw;if tsq;fspd; 
nghWg;ghd gad;ghL 
(Responsible use of 
natural resources) 
Nghd;w fUj;Jf;fs; 
ghlj;jpl;lj;jpy; 
$ba tpiutpy; 
mwpKfg;gLj;jg;gl 
Ntz;baJ 
mtrpakhFk;. 
koiyau; gs;spf; 
Foe;ijfSf;F 
kWRow;rp nra;af$ba  
tPl;Lf;fopTfisg; 
gpupf;Fk; eilKiwiag; 
gapw;Wtpj;jy>; 
my;yJ Muk;g gs;spf; 
Foe;ijfSf;Fj; 
Njitaw;w 
tpsf;Ffis 
mizf;Fk; 
eilKiwiaf; 
fw;gpj;jy; Nghd;w 
topfspy; ,it 
nra;ag;glyhk;. 

rpwpa Foe;ijfSf;Fg; 
nghUl;fis kPz;Lk; 
gad;gLj;j gapw;rp 
mspg;gJ vspjhdJ. 
,jdhy; tsq;fis 
rpwg;ghfg; gad;gLj;j 
KbAk; kw;Wk; 
fhu;gd; jlj;ijAk; 
(Carbon foot print) 
Fiwf;f KbAk;. rpwpa 
Foe;ijfspd; mZFKiwfshdJ 
Rw;Wr;R+oy; kw;Wk; epiyj;jd;ik 
gw;wpa  czu;Tilajhf vspjpy; 
tbtikf;fg;glyhk;.
eLepiyg;gs;spapd; (juk; 6 Kjy; 11 
tiu) tpQ;Qhdk; kw;Wk; FbAupikf; 
fy;tpg; ghlj;jpl;lq;fshdJ jq;fs; 
fUj;JfisAk; kdg;ghd;ikiaAk; 
cUthf;Ffpd;w epiyapy; 

,Uf;Fk; Foe;ijfSf;F  rf;jpapd; 
epiyj;jd;ik gw;wpa fy;tpia 
toq;Ftjw;fhd kjpg;Gkpf;f 
tha;g;ig toq;FfpwJ. Rw;Wr;R+oy; 
ghJfhg;G> epiyj;jd;ik kw;Wk; 
fhyepiy khw;wk; njhlu;ghd 
fUj;Jf;fis mg; ghlq;fspy; Mokhf 
tpsf;fyhk;>cjhuzkhf> xU tPL 

my;yJ xU fl;blj;ijf; Fiwe;jgl;rf; 
fhgd; jlk; nfhz;ljhf vt;thW 
tbtikf;f KbAk; vd;gJ Fwpj;j 
mbg;gil mwpit eLepiyg; gs;sp 
kl;lj;jpy; gfpu;e;J nfhs;s KbAk;. 

GJg;gpf;fj;jf;fr; rf;jpj; njhlu;ghd 
njhopy;El;gf; fy;tpf;fhd Kjy; 
gbfis eLepiyg; gs;sp kl;lj;jpy; 

Muk;gpf;fyhk;. ntg;gk;> rf;jp> tY> 
kpd;rhuk; kw;Wk; rf;jpr; Nrkpg;Gj; 
njhlu;ghdf; fUj;Jf;fs; Vw;fdNt 
eLepiyg; gs;sp tpQ;Qhdg; 
ghlj;jpl;lj;jpy; Nru;f;fg;gl;Ls;sd. 
rf;jpg; ghJfhg;G (energy 
conservation) kw;Wk; rf;jp 
khw;wPL (Energy conversion) 

njhlu;ghd fUj;Jf;fs; 
eLepiyg;gs;spapy; xU 
mbg;gil kl;lj;jpy; 
tpthjpf;fg;gl;lhy; mJ 
ed;ik gaf;Fk;. kpf 
Kf;fpakhf R+upa rf;jp> 
fhw;whiyr; rf;jp kw;Wk; 
gpw GJg;gpf;fj;jf;fr; rf;jp 
%yq;fs; njhlu;ghdr; 
nraw;ghLfis tpQ;Qhdg; 
ghlj;jpl;lj;Jld; 
xUq;fpizf;f 
KbAk;. nrad;Kiw 
eltbf;iffspy; 
gq;Nfw;gjd; %yk; ifg;gl 
mDgtj;ijg; ngw;W 
khztu;fs; GJg;gpf;fj;jf;fr; 
rf;jp cw;gj;jpapy; Mu;tj;ij 
tsu;f;f KbAk;.
 GJg;gpf;fj;jf;fr; rf;jpj; 
njhlu;ghd mbg;gilf; 
nfhs;iffis Mokhf 
Muha;tJ njhlu;gpy; 
cau;epiy ghlj;jpl;lj;jpy; 
fw;gp;f;f KbAk;. ,aw;gpay;> 
,urhadapay;> capupay; 
kw;Wk; njhopy;El;gk; 
Nghd;w ghlq;fs; mj;jifa 
cs;slf;fj;ij toq;f 
rupahd ghlq;fshFk;. 
cjhuzkhf> 
R+upa> fhw;W kw;Wk; 
Gtpntg;gr; rf;jpfisg; 
gad;gLj;JtJ njhlu;ghd 
mbg;gil ,aw;gpay; 
nfhs;iffis ,aw;gpay; 
ghlj;jpl;lj;jpy; tpthjpf;f 
KbAk;. ,urhadtpay; 
ghlj;jpl;lj;jpy; 
kpd;dpurhadr; rf;jpr; 
Nrkpg;G njhlu;ghd 
mbg;gilf; nfhs;iffisg; 
gw;wp tpthjpf;f KbAk;. 
,urhadtpay; kw;Wk; 

capupay; ghlj;jpl;lq;fs; %yk; 
capupr; rf;jpj; njhlu;ghd mbg;gilf; 
nfhs;iffisg; gw;wp tpthjpf;f 
KbAk;. njhopy;El;gf;fw;if 
(Technology stream)  
vjpu;fhyq;fspy; njhopy;fSf;fhd 
njhopy;El;gtpayhsiu cUthf;f 
cjTfpwJ. vdNt> njhopy;El;gg; 
ghlj;jpl;lj;jpd; %yk; GJg;gpf;fj;jf;fr; 

cU. 2: GJg;gpf;fj;jf;fr; rf;jpf; fy;tpapd; ntt;NtW fl;lq;fs;

GJg;gpf;fj;jf;fr; rf;jpf; fy;tp: koiyau;> gs;sp Kjy; gy;fiyf;fofk; tiu  
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rf;jpj; njhlu;ghd Kiwikahd  
mwpit toq;f KbAk;.

Nkw;fz;l khw;wq;fSf;F ,izahf> 
mwpit cWjpg;gLj;j Ma;tfr; 
Nrhjidfs; kw;Wk; tpsf;fr; 
nrad;Kiwfs; mwpKfg;gLj;jg;gl 
Ntz;Lk;. NkNy Fwpg;gplg;gl;l 
ve;jnthU khw;wj;jpw;Fk; 
ghlj;jpl;lj;jpd; xUikg;ghl;bw;Fk; 
xj;jpirTf;Fk; jPq;F tpistpf;fhj 
tifapy; ghlj;jpl;lj;jpy; nra;ag;gl 
Ntz;Lk;.

gs;spf; fy;tpia ntw;wpfukhf 
Kbj;j kw;Wk; 
GJg;gpf;fj;jf;fr; 
rf;jpj; Jiwapy; 
Eiotjw;F 
fdT fz;l 
xU khztu; 
,sq;fiyg; 
nghwpapay; 
jpl;lj;ij 
gpd;gw;Wtjd; 
%yk; jdJ 
yl;rpaj;ij 
epiwNtw;w 
KbAk;. fdT 
edthFk; 
vd;gij 
cWjpg;gLj;j> 
,sq;fiyg; 
nghwpapay; 
ghlj;jpl;lj;jpy; 
khztu;fs; 
GJg;gpf;fj;jf;fr; 
rf;jp cw;gj;jp 
kw;Wk; 
tpepNahfj; 
njhFjpfis 
tbtikg;gjpy; 
jq;fs; jpwd;fis tsu;j;Jf; 
nfhs;Sk; gpupTfs; (modules) 
Nru;f;fg;gl Ntz;Lk;. xU ghuk;gupa 
kpd;> ,ae;jpu my;yJ ,urhadtpay; 
nghwpapay; ghlj;jpl;lk; GJg;gpf;fj;jf;fr; 
rf;jpj; Jiwapy; gzpahw;wj; 
Njitahd mbg;gil nghwpapay; 
mwpitf; nfhz;Ls;sJ. Mdhy;> 
GJg;gpf;fj;jf;fr; rf;jp njhFjpfspd; 
tbtikg;G kw;Wk; gad;ghL Fwpj;J 
khztu;fSf;F mwpKfg;gLj;jg; 
Gjpa gpupTfs; (new modules) 
mtrpak;. me;j mwptpd; %yk; 
khztu;fs; gl;lg;gbg;G Kbe;jJk; 
Neubahf GJg;gpf;fj;jf;fr; rf;jp 
Jiwapy; Eioa KbAk;. rpwg;G ghlj; 
gpupTfshf xspkpd;njhFjp cw;gj;jp> 
capu;j;jpzpTr; rf;jp njhFjpfs; kw;Wk; 
gytw;iwg; mwpKfg;gLj;jyhk;.

Gjpikahd GJg;gpf;fj;jf;fr; 
rf;jp njhFjpfs; ghuk;gupar; rf;jp 
cw;gj;jp Kiwfisg; Nghy 
Kjpu;r;rpailatpy;iy. vdNt> 
GJg;gpf;fj;jf;fr; rf;jp njhFjpfspd; 
nraw;jpwidAk; gaDWjpwidAk; 
Nkk;gLj;j xU ngupa Muha;r;rp ele;J 
tUfpwJ. GJg;gpf;fj;jf;fr; rf;jp gw;wpa 
Muha;r;rpia Nkw;nfhs;s gl;lg;gpd; 
fy;tp epfo;r;rpj;jpl;lq;fs; xU gaDs;s 
topahFk;. GJg;gpf;fj;jf;fr; rf;jp 
njhFjpfSf;nfd mu;g;gzpg;ghd 
gl;lg;gpd; fy;tp epfo;r;rpj;jpl;lq;fs; 
,yq;ifapy; ,y;iy. nghwpapay; 
njhlu;ghd Gjpa gl;lg;gpd; fy;tp 

epfo;r;rpj;jpl;lq;fis mwpKfg;gLj;Jk; 
NghJ gy;fiyf;fofq;fs; 
ftdpf;ff;$ba xU gFjp ,JthFk;. 

mu;g;gzpg;ghd gl;lg;gpd; fy;tp 
epfo;r;rpj;jpl;lq;fs; ,y;yhtl;lhYk; 
$l> GJg;gpf;fj;jf;fr; rf;jp gw;wpa 
Muha;r;rpia cs;Shupy; epGzj;Jtk; 
ngw;wtu;fSld; Nkw;nfhs;s 
KbAk;. GJg;gpf;fj;jf;fr; rf;jpj; 
Jiwapy; gzpahsu;fSf;F etPd 
mwptpid toq;f> epGzu;fs; 
njhlu;r;rpahd njhopy;Kiw Nkk;ghl;L 
eltbf;iffis Nkw;nfhs;s 
Ntz;Lk;. fy;tpj;Jiw Copau;fspy; 
njhlu;Gila epGzu;fspd; 
cjtpAld; gy;fiyf;fofq;fs; 
,j;jifa jpl;lq;fis xOq;fikf;f 
ty;yit. GJg;gpf;fj;jf;fr; rf;jp 

fy;tpf;F “koiyau;> gs;sp Kjy; 
gy;fiyf;fofk; tiu vDk; 
mZFKiw mtrpakhFk;. 

,j;jifanjhU mZFKiwia 
ntw;wpfukhf nraw;gLj;jpdhy;> 
GJg;gpf;fj;jf;fr; rf;jp> Rw;Wr;R+oy; 
ghJfhg;G kw;Wk; epiyj;jd;ik 
Mfpatw;iw Nehf;fp vkJ r%fj;jpd; 
mZFKiwapy; khw;wk; Vw;gLk;. 
NkYk;> ,e;j mZFKiw 
GJg;gpf;fj;jf;fr; rf;jpj; Jiwia 
Kd;Ndhf;fp nrYj;jf;$ba 
jFjptha;e;j nghwpapay; epGzu;fis 
toq;Fk;.

  

itj;jpau; Vr;.vk;.tp.Mu;.N`uj;

gpujhd tpupTiuahsu;

Nguhjid gy;fiyf;fofk;

vijitha@eng.pdn.ac.lk

cU. 3: R+upa rf;jpg; gw;wpa nray;fspy; gs;spf; Foe;ijfs; gq;Nfw;fpwhu;fs;  

(Mjhuk;: www.solargenergy.org)

Kf¥ò¡ f£Liu 6
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tpdhf;fSk; tpilfSk;

Mb - Gul;lhjp 2020 khj ,jo; tpQ;Qhdf; Fuy;

cq;fs;  Qhgfj;ij mwpjy; 

etPd cyfpd; rf;jp

cz;ik my;yJ ngha;ahd $w;W

	 fdpa nea; kw;Wk; thAtpdJk; gpupj;njLg;gjw;fhd  

tpiyahdJ vjpu;fhyj;jpy; Xu; fl;lj;jpy;   mtw;wpd; 

ghtidapd; tiuaiw fhuzkhf mjpfupf;Fk;.

	 Gtpapd; tspkz;lyj;jpy; fhzg;gLk; gr;irthAf;fspd; 

nrwpTfs; capuq;fpfSf;Fg; nghUj;jkw;w kl;lj;jpy; 

Gtp ntg;gepiyia itj;jpUf;ff; fhuzkhfpd;wJ.

	 Gijgbt vupnghUl;fis vupg;gjdhy; ntsptplg;gLk; 

CO2 fhuzkhf Vw;gLk; fhyepiy khw;wNk gy 

ehLfspy; rf;jpf; nfhs;if cUthtjw;fhd gpujhd 

fhuzkhFk;.

	 GJg;gpf;fj;jf;f rf;jp %yq;fshdJ Gijgbt 

vupnghUl;fspYk; ghu;f;f Fiwthd rf;jpalu;jpia 

nfhz;bUg;gjdhy; rf;jp cw;gj;jp epiyaq;fs; 

rpwpadthfTk; Gtpapay; uPjpahf gue;Jk; cs;sd.

	 XusT xUq;fikg;G> jd;dpaf;fk;>kw;Wk; 

fl;Lg;ghl;ilf; NfhUfpd;w GJg;gpf;fj;jf;f cw;gj;jpia 

kpd;tiyaikg;Gld; ,izg;gjw;fhd Mu;tk; 1990 

Mz;bypUe;J Gj;Japu; ngwtpy;iy. 

II 	 tYT+l;lg;gl;l ,af;fj;jpd; fl;Lg;ghL: 

GJg;gpf;fj; jf;f rf;jpapd; mWtil %yk; 

,aq;fh kdpj ehfupfj;ij ,af;Fjy;

	 (Control of powered motion: The Unsung driver 
of Human Civilization through Harnessing of 
Renewable Energy)

cz;ik my;yJ ngha;ahd $w;W

	jhdpaq;fp fl;Lg;ghl;bd; %yk; ,af;fg;gl;l kw;Wk; 

Nkk;gLj;jg;gl;l tYT+l;lg;gl;l ,af;fq;fshf 

Kjd;Kjypy; njspthf mwpag;gl;l tiffs; 

(Fiwe;jgl;rk; Nkw;fj;jpa cyfpy; rupahf 

Mtzg;gLj;jg;gl;lit) fbfhu Ntiyfs;> ePu;r;rf;fuk; 

kw;Wk; fhw;W Miyfspd; gad;ghLfshFk;.

	fhw;W kw;Wk; ePu;r;rf;fuq;fspy; cs;s rf;jpiag; 

gad;gLj;JtJ Mjp fhyj;jpypUe;Nj njhopy;Jiwapd; 

rf;jpj; Njitfis epiwNtw;Wtjw;fhd nghJthd 

cj;jpahff; fhzg;gl;lJ.

	miuf;Fk; fw;fisg; gpupg;gjd; Vw;w ,wf;fkhdJ 

ifahy; rupnra;af;$ba xd;wy;y.

 kPl;bd; ehl;fspy;> fhw;wpd; Ntfj;jpd; Vw;w ,wf;fq;fs; 

khT kw;Wk; ghzpd; juj;ij kl;LNk ghjpj;jJ> Mdhy; 

,g;NghJ mJ fhw;whiy kpd; cw;gj;jpapy; kpfTk; 

Nkhrkhd tpisTfshff; fhzg;gLfpwJ.

	fhy;eilfs;> Fjpiufs;> fOijfs; my;yJ 

ahidfs; Nghd;w tpyq;Ffis gzpnahd;iw nra;a 

gad;gLj;jpa fhyq;fspypy; $l ,af;fj;jpd; fl;Lg;ghL 

mtrpakhff; fhzg;gtpy;iy.

III	 GJg;gpf;fj;jf;fitspd; Gtprhu; murpay;: 

jpwd;Kiwg; GJg;gpf;fj;jf;fitapd; 

xUq;fpizg;G njhlu;ghd Kd;Ndhf;fpa 

rpe;jid (Geopolitics of Renewables: Thinking 
ahead towards Smart Renewable Integration)

cz;ik my;yJ ngha;ahd $w;W

	‘Gtpapay;’ vd;w nrhy; gug;gsT> ,aw;if tsq;fs;> 

fhyepiy kw;Wk; epyg;gug;G Nghd;w fhuzpfSld; 

kl;Lky;yhJ> kf;fs; njhif> fyhr;rhuk;> njhopy;El;g 

tsq;fs; kw;Wk; tuyhW Nghd;w fhuzpfSlDk; 

njhlu;GilaJ.

	18 kw;Wk; 19 Mk; E}w;whz;Lfspd; Gtprhu; murpay; 

epiyikfs; gy Nkw;fj;jpa ehLfspd; tpiuthd 

njhopy;kakhf;fYf;F toptFj;jd. 

	mjp rkPgj;jpa fzpg;Gfs; GJg;gpf;fj;jf;fr; rf;jp 2050 

f;Fs; Kjd;ikr;  rf;jp Efu;Tf;fhd Kf;fpa %ykhf 

khw;wkilahJ vd;gijf; fhl;LfpwJ.

	Nghf;Ftuj;J kw;Wk; fduf njhopy; Nghd;w 

‘kpd;kakhf;ff; fbdkhd’ Jiwfspd; kpd;kakhf;fy; 

vd;gJ Efu;T gf;f jOtypy; ftdk; nrYj;Jfpd;w 

Muha;r;rpapd; Gjpa vy;iyahFk;.

	Njhopy;El;gj;jhy; ,aq;Fk; Gtprhu; murpay; miyfs; 

gw;wpa Rthu];akhd tplak; vd;dntd;why;> 

,aw;iftsq;fs; ,y;yhj ehLfSf;F Gtprhu; murpay; 

Nkilapy; tPuu;fshf khWtjw;fhd tha;g;ig mit 

vg;NghJk; toq;ftpy;iy.
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IV	 GJg;gpf;fj;jf;fr; rf;jpfSld; NeuNuhl;lj;jpd; 

(DC) kPs;tUif (DC Returns with Renewables)
cz;ik my;yJ ngha;ahd $w;W

	Ngu;y; ];l;uPl;bd; Nrit gFjpf;Fs; tpsf;FfSf;F 

kpd;rhuk; toq;f> vbrDk;  kw;Wk; mtuJ FOTk;  

27 njhd;  "[k;Ngh" (Jumbo) vDk; khwh-kpd;dOj;j 

ildNkhit cUthf;fpaJ.

	epNfhyh nl];yhtpd; MlNyhl;l  kpd;khw;wpapd; 

fz;Lgpbg;ghdJ mjpf kpd;dOj;jq;fspy; 

kpd;rhuj;ij ,yhgfukhf kw;Wk; jpwikahf ePz;l  

J}u gupkhw;wj;jpw;F mDkjpj;jJ.

	xUtpj vjpu;tpid ,og;gPL (reactive compensation)  
gad;gLj;jg;glhtpl;lhy; NgusT MlNyhl;lk; 

gutf;$ba J}uj;jpw;F vt;tpj tuk;Gk; ,y;iy.

	gpujhd kpd;fl;likg;gpypUe;J ntF njhiytpy; cs;s 

kw;Wk; 100 nkfhthl;fs; kpd;rf;jpia cUthf;fpd;w 

flw;fiuapYs;s ngupa jsq;fSf;F> HDVCNa 

tpUg;gkhd Nju;thfptpl;lJ.

	800 nkfhthl; (MW) ntspaPl;Lldhd> BorWin 
2 vd;gJ TenneT nraw;gLj;jpa Kjy; ngupa 

mstpyhd flw;fiu ,izg;G MFk;.

V	 Fiwe;j fhgd; cyfj;jpw;fhd gRikj; 

njhlu;ghly; 

	 (Green Communication for Low Carbon world)
cz;ik my;yJ ngha;ahd $w;W

	,d;W> gytpjkhd fk;gpapy;yhj; njhFjpfs;; 

gad;ghl;by; cs;sd> mj;Jld; cl;Gw R+oy;fspYk; 

ntspg;Gw R+oy;fspYk; cau; cw;gj;jp;j;jpwd; nfhz;l 

juTr; NritfSf;fhd Njit mjpfupj;J tUfpwJ.

	xt;nthU jiyKiw nry;Yyhu; njhFjpfisAk; 

mwpKfg;gLj;jpajd; %yk;> nry;ypd;; gUkd;fs; RUq;fp 

tUtij ehq;fs; fz;bUf;fpNwhk;.

	fk;gpapy;yhj; njhlu;G ghtidapd; njhlf;fj;jpypUe;J 

gad;gLj;jg;gl;l tYf; fl;Lg;ghlhdJ ngWeu;fspilNa 

FWf;fPl;ilj; jLf;Fk; xU tpidj;jpwdhd 

nghwpKiwahFk;.

	xU mbg;gil epiyaj;jpd; (base station) mj;jpahtrpa 

ghfq;fspy; xd;whd> NubNahthdJ mbg;gil 

epiyaj;jpw;Fj; Njitahd  rf;jpapy;  80% f;Fk; 

mjpfkhf gad;gLj;JfpwJ.

	fl;likg;gpy; juT gupkhw;wk; Gjpa ghJfhg;G 

rpf;fy;fisAk; jdpAupik rpf;fy;fisAk; 

cUthf;Ftjpy;iy vd;gijf; ftdj;jpy; nfhs;tJ 

gaDs;sJ.

VI GJg;gpf;fj;jf;fr; rf;jpf; fy;tp: koiyau;> gs;sp 

Kjy; gy;fiyf;fofk; tiu 

	 (Renewable Energy Education: From Kindergarten to 
University)

cz;ik my;yJ ngha;ahd $w;W

	GJg;gpf;fj;jf;fr; rf;jp %yq;fs; vy;iyaw;w tpepNahfj; 

jpwidf; nfhz;Ls;sd> NkYk; mit gRik ,y;y 

thA cw;gj;jpf;Fg; gq;fspf;f khl;lh.

	rpwpa Foe;ijfSf;Fg; nghUl;fis kPz;Lk; 

gad;gLj;j gapw;rp mspg;gJ vspjhdJ. ,jdhy; 

tsq;fis rpwg;ghfg; gad;gLj;j KbAk; kw;Wk; fhu;gd; 

jlj;ijAk; (Carbon foot print) Fiwf;f KbAk;.

	rf;jpg; ghJfhg;G (energy conservation) kw;Wk; rf;jp 

khw;wPL (Energy conversion) njhlu;ghd fUj;Jf;fs; 

eLepiyg;gs;spapy; xU mbg;gil kl;lj;jpy; 

tpthjpf;fg;gl;lhy; mJ ed;ik gaf;Fk;.

	GJg;gpf;fj;jf;fr; rf;jpj; njhlu;ghd mbg;gilf; 

nfhs;iffis Mokhf Muha;tJ njhlu;gpy; 

cau;epiy ghlj;jpl;lj;jpy; fw;gpf;f KbAk;.

	GJg;gpf;fj;jf;fr; rf;jp njhFjpfspd; tbtikg;G kw;Wk; 

gad;ghL Fwpj;J khztu;fSf;F mwpKfg;gLj;j Gjpag; 

gpupTfs; (new modules) mtrpakpy;iy.




