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10
fN!;sl úoHdj

úoHq;a WmlrKj, cjh 
yd Yla;sh

tÈfkod Ôú;fha fkdfhl=;a ld¾hhka myiqfjka bgq lr .ekSug wms úoHq;a Yla;sh 

Ndú; lruq' fï iEu úg§ u úoHq;a Yla;sh fjk;a Yla;shla njg mßj¾;kh lr  

th m%fhdackhg fhdod .kq ,efí' fuu Yla;s mßj¾;kh isÿ jkafka fkdfhl=;a 

úoHq;a WmlrKj, h' fuu Yla;s mßj¾;khg Ndú; jk Wml%u wms úoHq;a WmlrK 

f,i y÷kajuq' tÈfkod Ôú;fha Ndú; jk úoHq;a WmlrK lsysmhl úoHq;a Yla;sh 

mßj¾;kh jk m%Odk Yla;s wdldr 10'1 rEmfha olajd we;'

fm%arl Wÿk

;dmh;dmh

laIqø ;rx. Wÿk

pd,l Yla;sh

fudagrh

úÿ,s fmdarKqj

;dmh

úÿ,s ;dmlh

;dmh

wdf,dalh

m%;s§mk myk rEmjdysksh

wdf,dalh iy Yíoh Yíoh

.=jka úÿ,s hka;%h

10'1 rEmh - úÿ,s WmlrK lsysmhla iy tajdfhka úoHq;a Yla;sh mßj¾;kh jk m%Odk Yla;s 

wdldr

wu;r oekqug

iuyr úoHq;a WmlrKj, uQ,sl Yla;s mßj¾;kfhka miqj fojk Yla;s 

mßj¾;khla o isÿ fõ' th wms m%fhdackhg .ksuq' WodyrKhla f,i" iQ;s%ld 

n,anfha iQ;s%ldfõ § úoHq;a Yla;sh ;dmhg mßj¾;kh ù tuÕska iQ;s%sldfõ 

WIaK;ajh jeä ù wdf,dalh msg fõ' m%;s§mk mykaj, § úoHq;a Yla;sh m<uq j 

mdrcïnq, lsrK njg;a th fojkqj oDYH wdf,dalh njg;a mßj¾;kh fõ'
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10'1 úoHq;a  WmlrKhl laIu;dj

WmlrKhl laIu;dj hkq tuÕska tAll ld,hl § isÿlrk ld¾hh nj wms oksuq' 

hdka;s%l ld¾hj, § fukau úoHq;fhka flfrk ld¾hhj, § laIu;dj hkq ld¾hh 

lsÍfï YSS>%;djhs' tkï" tAll ld,hl § isÿ jk ld¾hh m%udKh fyda ld, tAllhl 

§ jeh jk úoHq;a Yla;s m%udKhhs'
	

10'2 rEmh - V fjda,aàh;djlska ls%hdlrñka I Odrdjla .kakd úÿ,s WmlrKhla

V Yla;sh

I

úoHq;a WmlrKhúoHq;a Yla;s m%Njh

tneúka" úoHq;a WmlrKhla yryd V úNj wka;rhla hgf;a I Odrdjla .,k úg" 

laIu;dj fyj;a Yla;s W;ai¾ck YS>%;dj P, my; iólrKfhka fokq ,efí'

laIu;dj = úNj wka;rh × Odrdj

	 P = VI

fuys úNj wka;rh" V fjda,aÜj,ska (V) o úoHq;a Odrdj" I weïmshrj,ska (A) o ukskq 

,nk úg laIu;dj" P ,efnkqfha fjdÜ (W) j,sks' 

ksoiqk 1

iQ;%sld n,anhla 12 V úNj wka;rhla yryd iïnkaO l< úg th yryd 2 A Odrdjla 

.,d hhs' n,anfha laIu;dj fldmuK o@
	

	      laIu;dj 	P = VI
	  	    =	12 × 2 W
		  P  = 24 W
	 n,anfha laIu;dj 24 W fõ'

ksoiqk 2

úÿ,s fmdarKqjla 230 V n, iemhqfuka ls%hd lrhs' thg 2000 W laIu;djhla 

we;akï th ls%hd lrk úg ,nd .kakd Odrdj fidhkak'

			   P = VI
	           2000	= 230 × I

	             ∴ I	= 2000
 230

 = 8.69 A

fmdarKqj ,nd.kakd Odrdj 8'69 A fõ'
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úÿ,s ;dmlj, ;dmk oÕrfha ^;dmk uQ,djhjfha& we;af;a m%;sfrdaOlhla muKla 

ksid jeh jk Yla;sh  mßj¾;kh jkafka ;dmhg mu‚' fjk;a WmlrKj, § 

tys we;s m%;sfrdaOh ksid úoHq;a Yla;sfhka fldgila ;dmhg;a b;sß fldgi fjk;a 

Yla;sj,g;a mßj¾;kh fõ'

10'2 úoHq;a WmlrKj, § jeh fjk úoHq;a Yla;sh

laIu;dj hkq hï WmlrKhl Yla;sh jeh ùfï YS>%;djhs' ke;fyd;a tAll ld,hl 

§ jehfjk Yla;s m%udKh hs' tneúka úoHq;a WmlrKhla Ndú; lrk ld,h wkqj 

thska jeh fjk uq¿ úoHq;a Yla;s m%udKh fjkia fõ'

tAll ld,hl § jeh fjk úoHq;a Yla;sh P jk úg t ld,hl § jeh fjk uq¿ 

úoHq;a Yla;s m%udKh  Pt fõ' jeh fjk uq¿ Yla;s m%udKh E kï"

E = Pt

P fjdÜj,ska (W) o t ;;amrj,ska (s) o uksk úg uq¿ úoHq;a Yla;sh E ,efnkqfha 

cQ,aj,sks (J)'

P = VI fyhska" by; iïnkaO;dfõ P fjkqjg  VI wdfoaY l< úg"

E = Pt = VIt 

uq¿ úoHq;a Yla;s m%udKh = úNj wka;rh × Odrdj× ld,h

E = VIt 

úoHq;a WmlrKhl § jeh fjk uq¿ úoHq;a Yla;sh fidhd .ekSug E = VIt 
iïnkaO;dj o Ndú; l< yels h' 

ksoiqk 1

fudag¾ r:hl m%Odk ,dïmqj 50 W fõ' fuu ,dïmqj meh 1 
1
2 la o,ajd ;enQ úg jeh 

fjk úoHq;a Yla;sh fidhkak'

	  E  =  Pt
	  E	 = 50 × 1.5 × 60 × 60 J
	  E	 = 270 000 J 

jeh fjk úoHq;a Yla;sh 270 000 J fõ
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ksoiqk 2

6 V nhsisl,a úÿ,s n,anhla 0.6 A  Odrdjla ,nd .kS' fuu n,anh ñks;a;= 5la oe,a 

jQ úg jeh fjk úoHq;a Yla;sh fldmuK o@

E = VIt
E = 6 × 0.6 × 5 × 60
E = 1080 J

jeh fjk úoHq;a Yla;sh 1080 J fõ'

10'3 úoHq;a WmlrKj, ld¾hlaIu;dj yd n,Yla;s ixrlaIKh

fndfyda wjia:dj, tlu ld¾hhla bgq lr .ekSu i|yd úúO WmlrK Ndú; 

l< yels fõ' wdf,dalh ,nd .ekSug iQ;%sld n,an" m%;s§mk myka ng" iqixyss; 

myka (CFL) LED myka wmg Ndú; l< yels h' fuys § jvd ld¾hlaIu f,i                                                             

wdf,dalh ,nd.; yels WmlrKh f;dard .ekSu" n,Yla;sh b;sß lr .ekSug 

Woõ fõ' wdikakj iudk wdf,dal m%udK ,nd fok n,an j¾. lsysmhl laIu;d 

lsysmhla iy n,anfha wdhq ld,h 10'1 j.=fõ oelafõ'

j.=j 10'1 - n,an j¾. lsysmhl laIu;dj iy wdhq ld,h

wdf,dal m%Njh laIu;dj wdhq ld,h

iQ;%sld n,anh 60 W 1200 h

m%;s§mk ng 22 W 3000 h
CFL 11 ~ 13 W 8000 h
LED 6 ~ 8 W 50 000 h

10'1 j.=j wkqj wdf,dalh ,nd .ekSug LED n,an Ndú;h b;du jdisodhl nj 

fmfka' n,an ñ, § .ekSug l< hq;= uQ,sl úhou jeä ksid ,xldfõ LED n,an 

Ndú;h iSud ù we;'

fuf,iu" úÿ,sh Ndú; lr wdydr msiSu i|yd Ndú; lrk Wÿkaj, ;dmh         

wmf;a hEu ksid ld¾hlaIu;dj wvq fõ' ;dmk oÕr Ndú; jk mer‚ Wÿka 

ld¾hlaIu;dfjka wvqu fõ' c,h r;a lsÍu jeks lghq;aa;la i|yd b;du ld¾hlaIu 

jkqfha .s,a¨ï ;dmlhhs' tys ;dmk oÕrfha WmÈk uq¿ ;dmhu c,hg ,eîu fuhg 

fya;= fõ' ;dmk M,l (Hot Plate) iys; Wÿka ^WodyrK(- n;a msisk& ;dm ydks 

ùu wvq ksid jvd ld¾hlaIu fõ' laIqø ;rx. Wÿka (Microwave Oven) iEu wdydr 

msiSula i`oyd u Ndú;h wiSre jqj o ;dmh ksmojkafka wdydrh ;=< §  fyhska b;du 

ld¾hlaIu fõ' fuhg wu;rj jeä ld¾hlaIu;djla we;s fm%arl Wÿka (Induction 
Cooker) oekg fjf<|fmd<g meñK we;' fuys § Wÿfkka kslafuk úp,H pqïnl 

lafIa;%h u.ska nÿfka m;=< u; muKla ;dmh cks; lrkq ,efí'
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wu;r ±kqug

lef;dav lsrK k< (CRT) Ndú; jk mer‚ rEmjdyskSj,g jvd LCD ;srh iys; 

rEmjdyskSj, Yla;s mßfNdackh wvq h' LCD ;srh" LED j,ska wdf,dalj;a lrk 

b;d wvq laIu;djla we;s rEmjdyskS hka;%, LED rEmjdyskS f,i fjf<`ofmdf<a 

y÷kajkq ,efí' 

tfiau ksjig isis,i ,nd .ekSu i|yd iS,Sx úÿ,s mxldj,g jvd fïi úÿ,s mxld 

Ndú;h jvd ld¾hlaIu fõ' yels iEuúg u wvq n,Yla;shla mßfNdackh lrñka 

jvd ld¾hlaIu j wjYH ld¾hh bgqlr .ekSug iqÿiq WmlrKhla Ndú; lsÍu 

wkd.; n,Yla;s w¾nqoh wvqlr .ekSu i|yd Woõ fõ'

hï úÿ,s WmlrKhlg iemfhk úoHq;a Yla;sfhka 40%la ;dmh f,i wmf;a 

hkafka hehs is;kak' túg wod< ld¾hh i|yd jehjkafka 60%ls' tkï tu úÿ,s 

WmlrKfha ld¾hlaIu;dj 60%ls' wm W;aiql úh hq;af;a ;dmh ,nd .kakd 

wjia:djl § yer úÿ,sh" ;dmh f,i wmf;a hEu yels ;dla wvq lr .ksñka" Wmßu 

f,i iemfhk úoHq;a Yla;sfhka ld¾h lr .ekSug h' frÈ ue§u i|yd úÿ,s 

bia;sßlal Ndú;fha § i;shlg wjYH frÈ tljr ue| .ekSfuka bia;sßlalfha 

uQ,sl r;alsÍug hk úÿ,sh b;sß fõ' ksjfia we;s úÿ,s myka wkjYH úg ksjd oeñh 

hq;= h' tfiau wdf,dalh wjYH m%udKhg muKla ,nd fok jeä ld¾hlaIu;d we;s 
(LED, CFL) úÿ,s nqnq¿ Ndú; l< hq;= h'

ksfjiaj, Ndú; jk úoHq;a WmlrK f,aLkhla ilid tAjdfha úoHq;a laIu;dj tAjd 

bÈßfhka olajkak ^fï i|yd WmlrKfha w,jd we;s msßú;r i`oyka f,an,h fyda 

WmlrKh iu`. ,efnk Wmfoia m;%sldj Wmldr lr.; yels h' tfia fkdyels 

wjia:djl jeäysáhl=f.a iydh ,nd .kak&'

mejreu  10'1

10'4 .Dy úoHq;a mßm:

ksjfia we;s úÿ,s WmlrK ls%hd lsÍug wjYH úÿ,sh ,nd .kafka cd;sl úÿ,s         

n, cd,fhks' úÿ,s n,d.drj,ska ckkh lrk úoHq;a Yla;sh wêlr mßKdul 

u.ska 132 kV fyda 220 kV jeks by< úNjhlg kxjd cd;sl úÿ,s n, cd,h u.ska 

Èjhsk mqrd fnod yßkq ,efí' cd, Wmfmd< fyj;a Wm fnodyeÍfï uOHia:dkj, 

§ kej; 33 kV fyda 11 kV olajd úNjh wvqfldg wjidkfha § ksjig 230 V  
úNjfhka imhkq ,efí' fuh m%;Hdj¾; úÿ,shla jk w;r tys ixLHd;h 50 Hz 
fõ' ksjil úÿ,s iemhqu ,nd § we;s wdldrh 10'3 rEmfhka oelafõ'
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10'3 rEmh - ksjil úÿ,s iemhqu ,nd § we;s wdldrh

A 	-	 fnodyeÍfï /yeka 					    B	 -	fiajd /yeka

C 	-	 wêOdrd mßm: ì¢kh ^fyda fiajd ú,dhlh&	 D	 -	úÿ,s ógrh

E 	-	 fjkalrKh ^fyda ú,dhlh iys; m%Odk iaúÉph&			

F 	-	 fYaI Odrd mßm: ì¢kh (RCCB) fyj;a mekakqï iaúÉph

G 	-	 isÕs;s mßm: ì¢kh (MCB) fyda ú,dhlh			 H	 -	iaúÉph

I 	 -	 flfjks msgqjdk					    J	 -	N+.; ikakdhlh

K 	-	 úÿ,s myk

ksjig fuu úÿ,sh imhkq ,nkafka iÔù (live) iy WodiSk (neutral) /yeka 

f,iska ye¢kafjk /yeka folla iys; fiajd /yekla u.sks' fuu /yeka fol 

yryd ,efnk úoHq;a Odrdj ksfji ;=< we;s mßm:hla yryd wjYH WmlrKj,g       

iemfha' 

fiajd /yeka

wêOdrd 

mßm: ì¢kh

úÿ,s ógrh

mdßfNda.sl 
tAllh

fjkalrKh
fYaI Odrd 

mßm: ì¢kh
isÕs;s mßm: 

ì¢kh

ksjfika msg; ksji we;=<; úÿ,s mßm: fj;
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.Dy úoHq;a mßm:hl rEm igykla 10'4 rEmfha fmkajd we;' 

10'4 rEmh - .Dy úÿ,s mßm:hl ieliqu

L

N

N1

N1

N2

N3

N4

N5

L1 L4L3L2 L5

MCB

RCCB ^mekakqï iaúÉph&

wêOdrd 

mßm: 

ì¢kh

úÿ,s ógrh

fjkalrKh

n,an

foux 

iaúÉp

ksjfia 

N+.;h

;ksux 

iaúÉp

mdßfNda.sl 

tAllh

N

E

E
E

L

L1

úfnÿï 

fmÜáh

flfjksh

10'4'1 .Dy úoHq;a mßm:hl Wmdx. 

²² wêOdrd mßm: ì¢kh ̂fyda fiajd ú,dhlh& (overload circuit breaker or fuse)
ksjig iemfhk úÿ,sh m<uqj iÔù /yekg iúfldg we;s wêOdrd mßm: ì¢kh 

^10'5(a) rEmh& yryd hhs' fuh 40 A muK Wmßu Odrdjlg .,d hd yels f,i 

ilia fldg we;' 40 A j,g jvd úYd, Odrdjla .,d .sh úg mßm: ì¢kh u.ska 

Odrdj úikaê lrhs' fuys ,Sjrh by<g oeóu u.ska kej;;a úÿ,sh ixê l< yels 

h' mer‚ .Dy úoHq;a mßm:j, fï fjkqjg fiajd ú,dhlhla ^10'5(b) rEmh& Ndú; 

lrkq ,eî h' fuys we;s Bhï iy áka ñY% f,dayhlska ;kd we;s isyska lïìh 

kshñ; Odrdjg jvd jeä Odrdjla .,d hk úg r;a ù ú,hkh ù mßm:hg úÿ,sh 

,eîu kj;S ^úikaê fõ&' fuu ú,dhl lïìh msÕka ueá w,a¨jl fyda msÕka ueá 

k<hla ;=< iú lr we;'

wêOdrd mßm: ì¢kh u.ska fyda fiajd ú,dhlh u.ska fyda úikaê jkqfha iÔù 

/yek mu‚' wêOdrd mßm: ì¢khla 10'5(a) rEmfhka o fiajd ú,dhlhla 10'5(b) 
rEmfhka o oelafõ'

10'5 rEmh - (a) wêOdrd mßm: ì¢kh" (b) fiajd ú,dhlh

(b)(a)
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²² úÿ,s ógrh

ksjig iemfhk úÿ,sh" mßfNdack m%udKhg wkqj mdßfNda.slhdf.ka uqo,a 

wh lrkq ,efí' Ndú; jk úoHq;a Yla;s m%udKh lsf,dafjdÜ meh (kWh) j,ska 

ógrfha igyka fõ' wêOdrd mßm: ì¢kh fyda fiajd ú,dhlh yryd meñfKk 

iÔù /yek;a" WodiSk /yek;a ó<Õg iïnkaO jkqfha úÿ,s ógrhg hs' ógrfhka 

msg;g meñfKk iÔù /yek yd WodiSk /yek B<Õg iïnkaO lr we;af;a 

fjkalrKhg h' úÿ,s ógrhla 10'6 rEmfhka oelafõ' 

10'6 rEmh - úÿ,s ógrhla

wêOdrd mßm: ì¢kh  iy úÿ,s ógrh fiajd odhlhdg 

^úÿ,sn, uKav,hg fyda úÿ,sn, iud.ug& wh;a foam<la 

jk w;r tAjd iïnkaO .eg¨jl § fiajd odhlhdg oekqï 

§ .eg¨j úi|d .; hq;= h' 

²² fjkalrKh (isolator) fyda m%Odk ú,dhlh iys; m%Odk iaúÉph (main switch)
.Dy úoHq;a mßm:fha" fjkalrKfha isg bÈßhg we;s ish¨ WmlrK mdßfNda.slhd 

i;= tAjd fõ' úÿ,s ógrfhka miqj iÔù /yek iy WodiSk /yek fjkalrKhla 

(Isolator) yryd .uka lrhs' fjkalrKh 30 A wêOdrd mßm: ì¢khla f,i o l%shd 

lrk w;r wjYH ´kEu wjia:djl fuys we;s oaúO%ej iaúÉp ,Sjrh my<g oeóu 

u.ska ksjfia úÿ,s mßm: iÔù (L) iy WodiSk (N) /yeka iuÕ we;s iïnkaO;d 

lmd yßhs' 

mer‚ .Dy úÿ,s mßm:j, fï fjkqjg 30 A ú,dhlhla yd oaúO%ej iaúÉphlska 

ieÿï ,;a m%Odk iaúÉphla (main switch) Ndú; lrkq ,eî h' fjkalrKh u.ska 

iÔù iy WodiSk hk /yeka folu úikaê l< yels h' ksji ;=< hï w¨;ajeähd 

lghq;a;la i|yd úÿ,sh úikaê lsÍu fuu fjkalrKh u.ska l< yels h' .sks 

.ekSula jeks yÈis Wjÿrl § úÿ,sh úikaê lrkq ,nkafka fjkalrKh u.sks' 

fjkalrKhl ndysr fmkqu 10'7(a) rEmfhka o m%Odk iaúÉphl mßm: igykla 

10'7(b) rEmfhka o oelafõ' 

ksji 

;=<g

oaúOej 

iaúÉph

10'7 (a) rEmh - fjkalrKhl 

	 ndysr fmkqu

N NL L
ksji 

;=<g

30 A 
ú,dhlh 

(fuse)
oaúOej 

iaúÉph

10'7 (b) rEmh - m%Odk iaúÉphl mßm: igyk
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²² fYaI Odrd mßm: ì¢kh (Residual Current Circuit Breaker - RCCB) 
fyj;a mekakqï iaúÉph (trip switch)

fjkalrKfhka miq iÔù iy WodiSk /yeka fYaI Odrd mßm: ì¢khlg (RCCB)
fyj;a mekakqï iaúÉphg (trip switch) iïnkaO lrkq ,efí' fYaI Odrd mßm: 

ì¢khla iú lsÍfï wruqK jkafka ksjfia isák mqoa.,hka úÿ,s ier je§ulska 

wdrlaId lr.ekSu h' úÿ,s WjdrKhl ndysr f,day wdjrKhlg fyda fmdf<djg úÿ,s 

ldkaÿùula fyda wêl Odrdjla .e,Sula we;s jk wjia:dj, § fYaI Odrd mßm: ì¢kh 

u.ska iajhxlS%hj mßm:h úikaê lrkq ,efí' fuh o oaú O%ej iaúÉphls' fYaI Odrd 

mßm: ìÈkhl ndysr fmkqu 10'8(a) rEmfhka o tys mßm: igyk 10'8(b) rEmfhka 

o oelafõ'

fidAÈis 

fnd;a;u

N

N

L

L

R

N

N

L

L

R

10'8 rEmh - (a) fYaI Odrd mßm: ì¢kh fyj;a mekakqï iaúÉphl ndysr fmkqu yd 

(b) o< mßm: igyk

(a)

(b)

idudkH iaúÉphl ,Sjrh my;g l< úg ixjD; (ON) jk w;r by; i|yka 

iaúÉpfha iaúÉp ,Sjrh by<g l< úg ixjD; fõ'

²² úfnÿï fmÜáh (distribution box)

ksjfia mßfNdackh i|yd úÿ,sh fnod yefrkafka úfnÿï fmÜáh u.sks' tu.ska 

fnodyßk úÿ,sh wdf,dal mßm: iy flfjks mßm:j,g iemfha' idudkH 

ldurj,g wjYH úÿ,s n,an oe,aùug m%udKj;a úÿ,sh wdf,dal mßm:j,g iemfha' 

wdf,dal mßm:hlg ,nd .; yels Wmßu Odrdj 6 Ag iSsudfldg we;' uq¿;ekaf.h 

jeks úÿ,s ;dml" úÿ,s fmdarKq wdÈ wêl Yla;sh ,nd.kakd WmlrK we;s mßm: 

flfjks mßm:j,g iïnkaO flf¾' fuhska 13 A muK Odrdjla mßfNdackh 

i|yd myiqlï iemfha' is`.s;s mßm: ì¢k fh¥ kj úfn÷ï fmÜáhl mßm: 

igykla 10'9(a) rEmfhka o ú,dhl fh¥ mer‚ úfn÷ï fmÜáhl mßm: igykla 

10'9(b) rEmfhka o oelafõ'
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(a)

MCB
iaúÉp ,Sjr

ksh o~q (Bus Bars)

L1
N1

N2

N3

N4

N5

N

L

L2 L3 L4 L5

L1

N1

L2

N2

L3

N3

L4

N4

L5

N5

ú,dhlh

fYaI Odrd 
mßm: 

ì¢kfhkaa 
fyda mekakqï 
iaúÉpfhka

ksh ovq 
(Bus Bars)

(b)

L

N

10'9 rEmh - (a) is`.s;s mßm: ì¢k fh¥ kj úfnÿï fmÜáhl mßm: igykla 

     (b) ú,dhl fh¥ mer‚ úfnÿï fmÜáhl mßm: igykla

²² isÕs;s mßm: ì¢k (miniature circuit breaker -MCB) iy ú,dhl (fuses)

úfnÿï fmÜáh ;=< tla tla mßm:hg úÿ,sh imhk isÕs;s mßm: ì¢k (miniature 
circuit breaker) iúfldg we;' isÕs;s mßm: ì¢k u.ska tys oelafjk kshñ; Odrdjg 

jvd jeä Odrdjla mßm:fha .,d .sh úg iaúÉp ,Sjrh my;g jeà iajhxl%Shj 

mßm:h úikaê lrhs' fï ksid uq¿ ksjfiau úÿ,s úikaêùula isÿ fkdjk w;r 

wod< mßm:fha muKla úÿ,s iemhqu ke;s fõ' wdf,dal mßm:hl 6 A f.k hd 

yels MCB Ndú; lrkq ,efí' flfjks mßm:j, 13 A f.k hd yels MCB Ndú; 

lrkq ,efí'

wdf,dal mßm:hlg úÿ,s n,an iy 6 A fmakq folla muKla iú l< yels w;r 

flfjks mßm:hlg fmakq muKla iúl< hq;= h' 10'10 rEmfhka ±lafjkafka 

ú,dhl w,a¨jla iy MCB tll ndysr fmkquhs' 

10'10 rEmh - ú,dhl iy MCB ndysr fmkqu

(b) MCB

iaúÉph

 (a) ú,dhlh  

ú,dhl lïìh

msÕka ueá 

fmakqj

ú,dhl 

w,a¨j

MCB úfYaIfhka ieliQ úfnÿï fmÜáfha iúl< yels h' fuu MCB u.ska" úÿ,sh 

¨yqj;a ùul § jeä Odrdjla .,d f.dia mßm:fha we;s úÿ,s flan, r;a ù .sks 
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.ekSï muKla je<fla' mqoa.,hl=g úÿ,s ier je§ul § MCB ls%hd;aul fkdjk 

fyhska bka wdrlaIdjla fkd,efí' 

mer‚ .Dy úoHq;a mßm:j, MCB fjkqjg ú,dhl Ndú; lrkq ,eî h' wdf,dal 

mßm:hl 6 A MCB fjkqjg 5 A ú,dhl Ndú; úh' 13 A MCB fjkqjg 15 A 

ú,dhl Ndú; úh' ú,dhl oeù .sh úg tys ueá w,a¨j .,jd w¨;a ú,dhl 

lïìhla fhÈh hq;= ùu lrorldÍ lghqla;la fyhska oeka ú,dhl Ndú;h bj;a 

fjñka mj;S' iEu úgu MCB fyda ú,dhl fyda fhÈh hq;af;a iÔù (L) /yekghs' 

kj .Dy úoHq;a mßm:j, fjkalrKh" fYaIOdrd mßm: ì¢kh yd úfnÿï fmÜáh 

tlu wdjrKhla ;=< iú fldg we;' fuh mdßfNda.sl tAllh f,i y÷kajkq ,efí'

mdßfNda.sl tAllhla 10'11 rEmfhka oelafõ' 

10'11 rEmh - mdßfNda.sl tAllhla

fjkalrKh

fYaI Odrd 

mßm: ì¢kh

isÕs;s mßm: 

ì¢kh

wu;r oekqug

ksjig iemfhk úÿ,s /yeka foflka tlla ksjig úÿ,sh fnodyßk wjlr 

mßKdulh wi< § fyd¢ka N+.; lrkq ,efí' túg wfkla /yek iy fmdf<dj 

w;r 230 V úNj wka;rhla we;s fõ' N+.; lrk ,o /yek Y+kH úNjfha mj;S 

^fmdf<dfõ úNjh Y+kH f,i i,lkq ,efí&' oeka fmdf<dj u; isákakl= N+.; 

fkdl< /yek iam¾Y l<fyd;a Tyqf.a YÍrh yryd 230 V úNj wka;rhla yg 

.kakd fyhska Tyqg úÿ,s ier jefohs ^úÿ,s ier je§u f,i i,lkafka YÍrh 

yryd úÿ,s Odrdjla .e,Su ksid isÿjk wk;=rhs&' YÍrh yryd 50 mA Odrdjla 

.,d hEu m%n, úÿ,s ier je§ula jk w;r 100 mA Odrdjla .,d hEu urKh 

le|jk úÿ,s ier je§ula fõ' N+.; fkdl< /yek iam¾Y lsÍu úÿ,s ier je§ug 

fya;= jk fyhska tu /yek zziÔùZZ /yek (live) f,i ye¢kafõ' N+.; l< 

/yek ìu isg iam¾Y lsÍu u.ska YÍrh yryd úNj wka;rhla we;s fkdjk ksid 

tu /yek zzWodiSkZZ (neutral) /yek f,i ye`oskafõ'
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fuf,i tla /yekla iÔù /yekla  njg m;a fldg we;af;a ksjfia úÿ,s ier 

je§u ksid isÿúh yels wk;=re j<ld,Su i`oyd we;s fYaI Odrd mßm: ì¢kfha 

ls%hdldÍ;ajhg th wjYH fyhsks' ksjfia ´kEu ia:dkhl § iÔù lïìh N+.; 

jqjfyd;a th yryd .,k Odrdj ksid fYaI Odrd mßm: ì¢kh ls%hd;aul ù  

ksjfia úÿ,sh lmd yef¾' fYaI Odrd mßm: ì¢kh úoHq;a pqïnl fm%arKh u.ska 

ls%hd lrk w;r 35 mA muK Odrdjla fmdf<djg ldkaÿ jQ úg RCCB ls%hd;aul 

ù ksjfi úÿ,sh lmd yef¾' 

fuhg wu;rj 30 A muK Odrdjla ksfji ;=<g .,d .sh fyd;a ^¨yqj;a ùul 

§& fYaI Odrd mßm: ì¢kh u.ska ksjfia úÿ,sh úikaê fõ' wl==Kla we;sùfï § 

RCCB u.ska úÿ,sh lmd yeÍu iuyr úg isÿ jk kuqÿ tu.ska wl=Kq wdrlaIdjla 

iy;sl fkdflf¾'

²² iaúÉp (switches) iy flfjks (plug sockets)

;ks iaúÉph iaúÉp y;r

10'12 rEmh - iaúÉp

.Dy úoHq;a mßm:fha we;s m%Odk wx.hla jkafka 

n,anj,g úÿ,sh iemhSu kj;d,Sug Ndú; 

lrk iaúÉphka fõ' fïjd ;ks iaúÉp f,i 

fyda iaúÉp lsysmhla tlu weiqreul isák fia 

ilid we;' iEu n,anhla u ;ks ;ksj oe,aúh 

yels mßÈ iaúÉp mßm:hg iïnkaO flf¾'

10'13 rEmh - iaúÉph iys; 

flfjksh

mßm:fha we;s wfkla jeo.;a Wmdx.h jkafka flfjkshhs 

(plug socket). fïjdg iÔù /yek (L)" WodiSk /yek (N) 
iy ksjfia fjku N+.; fldg we;s N+.; /yeklaa (E) 
iïnkaO fõ' ;=kal+re fmakqjl (three pin plug) m%udKfhka 

úYd, w.%h WmlrKfha ndysr f,day wdjrKhg iïnkaO 

jk w;r flfjkshg iïnkaO l< úg th ksjfia N+.; 

lïìhg iïnkaO fõ' úÿ,s ldkaÿ ùul § isÿ jk úÿ,s 

ierje§ulska wdrlaId ùug fhdod we;s mekakqï iaúÉpfha 

ls%hdldÍ;ajhg fuu iïnkaO;dj ;sîu wksjd¾h fõ' kùk úÿ,s WmlrK iuyrla 

úÿ,sh ldkaÿ fkdjk ma,diaálaj,ska ndysrj wdjrKh fldg we;s úg thg úÿ,sh 

iemhSug fol+re fmakq Ndú; fõ' fïjd N+.; /yekg iïnkaO ùula ke;'
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fol+re fmakq ;=kal+re fmakqjla

10'14 rEmh - fmakq j¾. lsysmhla 

²² iïnkaOl /yeka

fï i|yd wod< Odrdj /f.k hEug yels m%udKfha yrialv lafIa;% M,hla we;s 

;U lïì Ndú; fõ' 5 A  fyda 6 A wdf,dal mßm: i|yd 1 mm2 yrialv j¾.M,h 

we;s ^úIalïNh 1'13 mm& ;kss lïìhlska hq;a /yekla o 15 A fyda 13 A flfjks 

mßm: i|yd 1.5 mm2 iM, yrialv j¾.M,hla we;s lïì 7lska hq;a /yekla o 

Ndú; flf¾' 

iÔù lïìh ye¢k .ekSu i|yd ÿUqre meye;s PVC wdjrKhla o WodiSk lïìh 

ye¢k .ekSu i|yd ks,a meye;s PVC wdjrKhla o Ndú; lrkq ,efí' uq,a ld,fha 

§ fï i|yd ms<sfj<sska r;= yd l¿ j¾K Ndú; lrkq ,eî h' N+.; lïìh i|yd 

fld< j¾Kh fhdod .efka'

10'4'2 .Dy úoHq;a mßm: iïnkaOh 

.Dy úoHq;a mßm:fha we;s iEu n,anhla yd flfjkshla u iudka;r.;j iïnkaO 

lrkq ,efí' iEuúg u iaúÉp iú úh hq;af;a iÔù /yekg hs' fï ksid iaúÉph 

újD; (OFF) lr we;s úg n,an mßm:h iam¾Y lsÍfuka úÿ,s ier je§ula we;s 

fkdfõ'

flfjks mßm: 13 Ag Tfrd;a;= fok /yekaj,ska ks¾udKh lrkq ,efí' fuys 

flfjks muKla iú lrk w;r idudkH ksfjiaj, uq¿;ekaf.h fuf,i ks¾udKh 

flf¾'

iuyr wjia:dj, § flfjks mßm:" j,h mßm:h f,i iïnkaO flf¾' 10'15 

rEmfha oelafjkafka tjeks j,h mßm:hls' fuu l%ufha § iEu flfjkshlg u 

ud¾. follska /yeka folla yryd Odrdj .,k ksid wvq úIalïNhlska hq;= /yeka 

Ndú; l< yels fõ'
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10'15 rEmh - j,h mßm:h

N

N
E E

E

E
N

N

N

L

L L

L

LE

10'4'3 .Dy úoHq;a mßm:fha we;s wdrlaIl mQ¾fjdamdh

uQ,sl jYfhka .Dy úoHq;a mßm:hl wdrlaIl mQ¾fjdamdh folla mj;S' fïjd kï 

fYaI Odrd mßm: ì¢kh yd MCB fyda ú,dhlh hs'

²² fYaI Odrd mßm: ì¢kh - RCCB ^fyda mekakqï iaúÉph&  

fYaI Odrd mßm: ì¢kh u.ska flfkl=g úÿ,s ier je§ul § fyda WmlrKj, 

úÿ,sh ldkaÿùul § úÿ,sh lmd yefrhs' fuys § uq¿ ksjfiys u úÿ,sh úikaê fõ' 

fuhg wu;rj uq¿ ksjig u ,nd .kakd Odrdj 30 A j,g jvd jeä jQ úg úÿ,sh 

lmdyeÍu isÿ fõ' fï ksid m%Odk /yeka r;aùu ksid we;s jk .sks .ekSï je<fla'

²² MCB fyda ú,dhl

fïjd u.ska tu mßm:h ;=< wêOdrd .e,Su je<flk w;r fuf,i wêOdrd .e,Su 

ksid hï mßm:hl .sks .ekSula yg .ekSu o je<fla' úÿ,s ldkaÿ ùula ksid jk 

wk;=re fyda úÿ,s ier je§ula ksid jk wk;=rej,g ú,dhl fyda MCB u.ska 

wdrlaIdjla fkd,efí'

fï ´kEu Wml%uhla u.ska ksjfia fyda mßm:hl úÿ,sh úikaê jQ úg m<uqj 

wêOdrd mßm: ì¢kh újD; (OFF) l< hq;= h' bkamiq fYaI Odrd mßm: ì¢kh fyda 

wod< MCB ys  ,Sjrh by<g oud (ON) kej; wêOdrd mßm: ì¢kh ixjD; (ON) 
l< hq;= h' túg o úÿ,s iemhqu lmdyef¾ kï úÿ,s ld¾ñlhl= ,jd jro ksjerÈ 

lr.; hq;= h'

fuhg wu;rj my; i|yka mQ¾fjdamdhka wdrlaIdj i|yd wkq.ukh lsÍu b;d 

jeo.;a fõ'

²² ú,dhl fh§fï § mßm:hg kshñ; jQ 6 A fyda 13 A ú,dhl lïì muKla		

fhÈh hq;= h'

²² nyq fmakqjla (multi plug) u.ska tlu flfjkshg thg oeßh yels Wmßu           

Odrdjg jvd jeä Odrdjla ,nd .kakd fia WmlrK lsysmhla iïnkaO fkdl< 

hq;= h'
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²² flfjksj,g iqÿiq fmakq yer /yeka we;=¿ fkdl< hq;= h' 

²² frÈ ue§fï § úÿ,s bia;sßlalh Ndú; lrk úg rn¾ m,ila u; isàu fyda rn¾ 

mdjyka me<§u l< hq;= h' Ys;lrKh bÈßfha o rn¾ m,ila fh§u wdrlaId 

iys; h'

²² wêOdrd mßm: ì¢kh fyda m%Odk iaúÉph u.ska úÿ,sh úikaê lsÍfuka f;drj 

kdk ldur jeks f;; iys; ia:dkj, oeù .sh úÿ,s n,an udre lsÍu wdÈ 

lghq;= fkdl< hq;= h'

²² úÿ,s WmlrK Ndú; fkdlrk úg flfjksfhka fmakqj .,jd ;eìh hq;= h'

²² ;Èka wl=Kq we;s wjia:dj, yelsskï .=jka úÿ,s wdodhl" TV wdÈh wod< 

mßm:fhka úikaê fldg ;eìh hq;= h' tjeks wjia:dj, w;HjYH fkdjk 

úÿ,sh Ndú; lsÍïj,ska yels;rï je<lsh hq;= h (RCCB u.ska wl=Kqj,ska 

wdrlaIdjla fkd,efí)'

²² YÍrh f;ó we;s úg úÿ,s WmlrK mßyrKh fkdl< hq;= h' f;;a jQ w;aj,ska 

úÿ,s iaúÉp oeóu fkdl< hq;= h'

²² úÿ,s n,h weK ysá úg ksjfia úÿ,s WmlrKj, iaúÉp ixjD; (ON) fkdl< hq;= 

h'

²² .sks .ekSula isÿjk wjia:djl § jydu wêOdrd mßm: ì¢kh u.ska ksjfia 

úÿ,sh úikaê l< hq;= h'

²² mqyqKq ld¾ñlhl= ,jd wjYH kv;a;= lghq;= fyda úÿ,s È.= we;s lr .ekSu l< 

hq;= h'

²² Èk lsysmhlg jrlaj;a fYaIOdrd mßm: ì¢kfha (RCCB)  we;s mÍlaIl 

fnd;a;u Tnd tys ls%hdldß;ajh mÍlaId l< hq;= h'

10'5 lsf,dafjdÜ mehj,ska úoHq;a Yla;sh uekSu 

úoHq;a Yla;sh uekSfï jd‚c tAllh

ksjfia we;s úÿ,s ógrfhka úoHq;a Yla;sh uefkkqfha lsf,dafjdÜ mehj,sks' 

lsf,dafjdÜ mehla hkq 1 kW laIu;djla we;s WmlrKhla mehl § mßfNdackh 

lrk Yla;sh hs' idudkHfhka Yla;sh cQ,aj,ska uksk kuqÿ mßfNdackh úYd, jQ 

úg fuh úYd, ixLHdjla fjhs' fï ksid úÿ,sh uekSfï tAllh f,i lsf,dafjdÜ 

meh (kW h) Ndú; lrkq ,efí' fjdÜ tll laIu;djla we;s WmlrKhla ;;amrhl 

§ mßfNdackh lrk Yla;sh fjdÜ ;;amrhla fyj;a cQ,a (J) tlla fõ'

		  ∴ 1 kW h  = 1 kW × 1 h
			   = 1000 W  × 1 × 60 × 60 s

1 kW h = 3 600 000 J = 3.6 × 106 J

tla lsf,dafjdÜ mehla úYd, cQ,a ixLHdjla nj fuhska fmfka'
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ksjfia Ndú; jk úÿ,s WmlrKj, laIu;dj iy Ndú; lrk ld,h okakd úg 

thg jeh fjk úoHq;a Yla;s m%udKh myiqfjka .Kkh l< yels h'

jeh fjk kW h .Kk =
fjdÜ .Kk

1000
meh .Kk×

ksoiqk 1

100 W úÿ,s myka 4la Èklg meh 3 ne.ska o 60 W n,an 5la Èklg meh 4 ne.ska 

o o,ajkafka kï uilg mßfNdackh lrk úoHq;a tall .Kk fidhkak'

              

100 W úÿ,s myka 4la meh 3la 

±,aùfï § jeh fjk Yla;sh

60 W myka 5la meh 4la ±,aùfï § 

jeh fjk Yla;sh

n,an ish,a,g uil § jehlrk Yla;sh

uilg jeh lrk uq¿ Yla;sh

uilg jeh lrk uq¿ úoHq;a Yla;sh

}

}

= 100 × 4 × 3 W h

= 60 × 5 × 4 W h

= (100 × 12 + 60 × 20) × 30 W h

= (1200 + 1200) ×30 W h

= 2400 × 30
1000

  kW h

= 72 kW h

fï wkqj uilg úÿ,s tall fyj;a lsf,dafjdÜ meh 72l Yla;shla mßfNdackh 

flf¾'

²² úoHq;a WmlrKhl laIu;dj hkq tu.ska tall ld,hl § jeh lrk úoHq;a 

Yla;s m%udKh fõ'

²² úoHq;a WmlrKhla yryd V úNj wka;rhla hgf;a I Odrdjla .,k úg 

laIu;dj P kï" P = VI u.ska fokq ,fí'

²² úoHq;a WmlrKhl jehjk úoHq;a Yla;sh E , E = VIt u.ska fokq ,efí'

²² ksjfia we;s úÿ,s ógrfhka úoHq;a Yla;sh uefkkqfha lsf,dafjdÜ meh 

(kW h) j,sks'

²² lsf,dafjdÜ mehla (1 kW h) hkq 1 kW laIu;djla we;s WmlrKhla mehl 

§ mßfNdackh lrk Yla;shhs' 1 kWh = 3 600 000 J

idrdxYh
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10'1 wNHdih

^1&	 úÿ,s fudagrhla u.ska l%shd lrk c, fmdïmhl laIu;dj 750 W fõ' 

(a) úÿ,s iemhqfï fjda,aàh;dj 230 V kï fudagrh l%shd lrk úg th 

,nd .kakd Odrdj fldmuK o@ 

(b) fudagrh l%shd lsÍfï § hdka;%sl pd,l Yla;shg wu;rj ckkh jk 

fjk;a Yla;shla kï lrkak'

^2&	 úÿ,s mkaoï n,anhl msßú;r f,i olajd we;af;a 2'5 V" 0'3 A f,ihs' 

(a) fuu n,anfha laIu;dj fldmuK o@ 

(b) n,anfha wdf,dalh msgùfï ld¾hlaIu;dj 42] kï b;sß Yla;sh l=uk 

wdldrhg mßj¾;kh jkafka o@	

^3&	 fudag¾ r:hl m%Odk ,dïmq fol 50 W ne.ska hq;a n,an follska hqla; h' 

tys msgqmi 10 W n,an fhdod we;ss ,dïmq folls' fuu n,an ish,a, meh 1$2la 

o,ajd ;nk úg jehfjk úoHq;a Yla;sh fldmuK o@ 

^4&	 12 V fudag¾ nhsisl,a n,anhla kshñ; fjda,aàh;djfhka o,ajk úg 2 A 

Odrdjla th yryd .,d hhs' fuu n,anh ñks;a;= 15la oe,aùfï § jeh fjk 

úoHq;a Yla;sh fldmuK o@

^5&	 (a)	.Dy úoHq;a mßm:hl ksjeishkaf.a wdrlaIdj i|yd fhdod we;s WmlrK 

folla kï lrkak' 

(b) fuu tla tla WmlrKh u.ska we;s jk wdrlaIdj l=ulaoehs meyeÈ,s 

lrkak' 

(c) wl=Kq we;s jk wjia:djl ksjfia we;s úÿ,s WmlrKj, wdrlaIdj i|yd 

l-=ula l< hq;= o@

^6&	 (a) cd;sl úÿ,sn, cd,h u.ska úÿ,sh ,nd§fï § Ndú; lrk úoHq;a Yla;sh 

i|yd uqo,a whlrkq ,efí' fuys § jeh fjk úoHq;a Yla;sh uksk tAllh 

l=ula o@ 

(b) tu jdKssc tAllh fldmuK cQ,a m%udKhlg iudk oehs fidhkak' 

(c) úÿ,sh i|yd uqo,a whlsÍfï § m<uq tAll 60 i|yd remsh,a 7'50 ne.ska o 

fojk tAll 30 i|yd  remsh,a 10'00 ne.ska o whlrkq ,efí kï uilg 

tAll 75la Ndú; lrk ksjil úÿ,s ì, fldmuK fõ o@

^7&	 (a) ksjil .s,a¨ï ;dmlh 1500 W laIu;djlska hqla;h' fuh Èklg meh 

1$2la l%shd;aul lrkq ,efí' ldurj, we;s 40 W úÿ,smyka ;=kla Èklg 

meh 3 ne.skq;a 60 W úÿ,s myka folla Èklg meh fol ne.skq;a o,ajkq 

,nkafka kï Èklg jeh fjk úÿ,s tAll ixLHdj fldmuK o@ 

(b) úÿ,sh i|yd uqo,a whlrkq ,nkafka 6jk .eg¨fõ i|yka wdldrhg kï 

udihla i|yd úÿ,s ì, fldmuK o@
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^8&	 (a) c,h r;alsÍug ;dmk ;eáhla (Hot plate) fyda .s,a¨ï ;dmlhla 

(Immersion Heater) Ndú; l< yels h' fuhska jvd ld¾hlaIu jkafka 

l=uk WmlrKh o@ 

(b) tfia ùug fya;=j meyeÈ,s lrkak' 

(c)	.s,a¨ï ;dml i|yd fol+re fmakq fjkqjg ;=kal+-re fmakq Ndú; lrkq 

,efí' fufia lsÍfï wjYH;dj l=ulaoehs meyeÈ,s lrkak' 

(d) hï úoHq;a WmlrKhla l%shd;aul l<úg MCB u.ska wod< mßm:fha 

úÿ,sh lmd yßkq ,eîh' fuh isÿúh yels wjia:d folla olajkak'

 

mdßNdIsl Yío ud,dj

laIu;dj 	 - 	 Power
ld¾hlaIu;dj	 - 	 Efficiency
;dmk M,lh	 - 	 Hot plate
.s,a¨ï ;dmlh	 - 	 Immersion heater
laIqø ;rx. Wÿk	 - 	 Microwave oven
fm%arl Wÿk	 - 	 Induction cooker
iÔù	 - 	 Live
WodiSk	 - 	 Neutral

ú,dhlh	 - 	 Fuse
fYaI Odrd mßm: ì¢kh 	 - 	 Residual current circuit breaker 
fyda mekakqï iaúÉph	   	 (RCCB) or Trip Switch
úfnÿï fmÜáh	 - 	 Distribution box
isÕs;s mßm: ì¢kh	 - 	 Miniature circuit breaker (MCB)
flfjksh	 - 	 Plug socket
fmakqj	 - 	 Plug
wêOdrd mßm: ì¢kh	 - 	 Overload circuit breakers
fjkalrKh	 - 	 Isolator 


