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                                   1st  CHAPTER 

 ga¨g cwienb jvB‡bi aªæe‡Ki cÖwZwµqv 





ga¨g cwienb jvBbt hLb †Kvb cwienb jvB‡bi •`N©̈  

80-200 wKwg Ges cwienb †fv‡ëR 20-100 †Kwf 

nq, ZLb D³ jvBb‡K  ga¨g cwienb jvBb e‡j| 

 

`xN© cwienb jvBbt hLb †Kvb cwienb jvB‡bi •`N©̈  

>200wKwg Ges cwienb †fv‡ëR>100†Kwf nq, ZLb 

D³ jvBb‡K `xN©  cwienb jvBb e‡j| 



1.2 ga¨g cwienb jvB‡b jvBb Kb÷¨v‡›Ui cÖfvet 

ga¨g cwienb jvB‡bi aªyeKmgy‡ni gvb wbY©‡qi c×wZt 

GÛ Kb‡Wbmvi c×wZ bwgbvj cvB c×wZ bwgbvj wU c×wZ 

GÛ Kb‡Wbmvi c×wZt G c×wZ‡Z jvB‡bi †gvU K¨vcvwm‡UÝ 

jvB‡bi †kl cÖv‡šÍ ‘̄cK…Z Av‡Q e‡j g‡bKiv nq| G ‡ÿ‡G 

K¨vcvwm‡UÝ †jvW cÖv‡šÍ wbDUªv‡ji mv‡_ c¨vivjv‡j Avi Ab¨ 

`yB aªæeK h_vµ‡g †iwR÷¨vÝ I BbWvKvwUf wiq¨vK‡UÝ 

jvB‡bi mv‡_ wmwi‡R web¨v¯Í _v‡K| 

 



bwgbvj cvB c×wZt G c×wZ‡Z jvB‡bi †gvU 

K¨vcvwm‡UÝ mgvb ỳB fv‡M wef³ n‡q jvB‡bi MÖnb 

I †cÖiY cÖv‡šÍ †K› ª̀fzZ _v‡K I jvB‡bi †gvU 

BbWvK‡UÝ , †iwR÷¨vÝ jvB‡bi •`N©̈  eivei web¨v¯Í 

_v‡K| 



bwgbvj wU c×wZt G c×wZ‡Z jvB‡bi †gvU †iwR÷¨vÝ I BbWvK‡UÝ 

mgvb `yB fv‡M wef³ n‡q jvB‡bi •`N©̈  eivei MÖnb I †cÖiY cÖv‡šÍ Ges 

K¨vcvwm‡UÝ jvB‡bi g‡a¨ eivei web¨v¯Í _v‡K| 

GÛ Kb‡Wbmvi c×wZt mvwK©U wPGt 



bwgbvj cvB c×wZi mvwK©U 

wPGt 

bwgbvj wU c×wZi mvwK©U 

wPGt 



Vector diagram of nominal T -method 
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Receiving end current   𝐼𝑅 
Receiving end voltage   𝑉𝑟 
Sending end current     𝐼𝑠 
Sending end voltage     𝑉𝑠 
Receiving end power factor   ∝𝑟 
Sending end power factor      ∝𝑠 
 



Vector diagram of Nominal    ᴨ- Method 

𝐼𝑟  𝐼3 

𝐼1 
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𝐼𝑠 
𝑉𝑟 

𝐼𝐿xR 

𝐼𝐿 × 𝑋𝐿 

𝑉𝑠 

∝𝑠 

∝𝑟 
Receiving end current   𝐼𝑅 
Receiving end voltage   𝑉𝑟 
Sending end current     𝐼𝑠 
Sending end voltage     𝑉𝑠 
Receiving end power factor   ∝𝑟 
Sending end power factor      ∝𝑠 



GÛ Kb‡Wbmvi c×wZi mgm¨v mgvav‡bi m~Îejxt 

𝐼𝑟=𝐼𝑟(cos ∝ 𝑟-jsin ∝ 𝑟) 

𝐼𝑐1 =Vr×
𝑌

2
 

𝐼𝐿=𝐼𝑟 +𝐼𝑐1 

Vs=𝐼𝐿  × 𝑍𝐿 +Vr 

 bwgbvj cvB c×wZi mgm¨v mgvav‡bi m~Îejxt 

𝐼𝑟=𝐼𝑟(cos ∝ 𝑟-jsin ∝ 𝑟) 

𝐼𝑐1 =Vr×
𝑌

2
 

𝐼𝐿=𝐼𝑟 +𝐼𝑐1 

𝐼𝑐2=Vs×
𝑌

2
 

𝐼𝑠=𝐼𝐿+𝐼𝑐2 
Vs=𝐼𝑠  × 𝑍𝐿 +Vr 



mgm¨v bs-6| 

GKwU 100 wKwg•`N©̈  3-‡dR, 50 nvU©R, UªvÝwgkbjvB‡bicÖwZ†dR I 

cÖwZwK‡jvwgUv‡ii†iva, wiq¨vK‡UÝ, K¨vcvwmwUfmvm‡mc‡UÝh_vµ‡g 

0.1 Ing,0.5Ing Ges 1× 𝟏𝟎−𝟓  †gvn| hw` jvBbwU 66 †Kwf, 0.9 

j¨vwMscvIqvid¨v±‡i 20 †gMvIqvUcvIqvimieivnK‡i, 

Z‡ebwgbvjcvBc×wZ‡Z†fv‡ëR†i¸‡jkb I `ÿZvwbY©q Ki| 



5| GKwU100 wKwg •`N©̈  3-‡dR, 50 nvU©R, UªvÝwgkbjvB‡bicÖwZ 

†dR I cÖwZwK‡jvwgUv‡ii †iva, wiq¨vK‡UÝ, 

K¨vcvwmwUfmvm‡mc‡UÝh_vµ‡g 0.2 Ing,0.4Ing Ges 1 

.5× 𝟏𝟎−𝟔  †gvn| hw` jvBbwU 66 †Kwf, 0.9 j¨vwMscvIqvid¨v±‡i 

20 †gMvIqvUcvIqvimieivnK‡i, Z‡ebwgbvjwU- c×wZ‡Z †fv‡ëR 

†i¸‡jkb I `ÿZvwbY©q Ki| 



cÖkœejxt  1| jvBb Kb÷¨v›U¸‡jvi bvg wjL| 

           2|wgwWqvg UªvÝwgkb jvBb ej‡Z wK eyS? 

           3|wgwWqvg UªvÝwgkb jvBb K¨vjKz‡jkb c×wZi bvg wjL| 

           4|‡divw›U B‡d± wK? 

           5| cwienb jvBb UªvÝcwRkb Kiv nq †Kb? 

           6|‡h‡Kvb UªvÝwgkb jvBb e¨env‡ii ỳwU kZ© wjL| 

            7| cÖvwšÍK Kb‡Wbmvi c×wZ wK? 

          8| bwgbvj wU c×wZi mvwK©U I †f±i wPÎ AvuK|  



2𝑛𝑑  Chapter 
`xN© cwienb jvB‡b aªæe‡Ki cÖwZwµqvt 



wPÎt wZb †dR `xN© cwienb jvB‡bi mgZzj¨ eZ©bx| 



2.1 `xN© cwienb jvB‡b jvBb Kb÷¨v‡›Ui cÖfve t 

G‡ÿ‡G we‡eP¨ welqmgyn wb¤œiæc: 

1| ‡iwR÷¨vÝ, BÛvKwUf wiq¨vK‡UÝ, K¨vcvwmwUf mvm‡mc‡UÝ I 

KÛvK‡UÝ¸‡jv cÖK…Z A‡_© mgMÖ jvBbe¨vcx mylgfv‡e wefvwRZ _v‡K| 

2| ‡iwR÷¨vÝ I BbWvKwUf wiq¨vK‡UÝ nj wmwiR Bwj‡g›U| 

3| K¨vcvwmvUf mvm‡mc‡UÝ I KbWvK‡UÝ nj mv›U Bwj‡g›U| 



cÖkœt wi‡Mvivm c×wZ‡Z `xN© cwienb 

jvB‡bi †cÖiY cÖv‡šÍi †fv‡ëR I 

Kv‡i›Ui mgxKib wbY©q Ki | 



cÖwZcv`btwP‡Î 3-‡dR jvB‡bi Bw¤ú‡WÝ Ges mv›U 

A¨vWwg‡UÝ mgfv‡e ew›UZ n‡”Q GKwU GK †dR Ges 

wbDUªvj ms‡hv‡Mi gva¨‡g| g‡bKwi, MÖnY cÖvšÍ †_‡K  

x wgUvi `y‡i jvB‡bi ÿz̀ ªZg Ask dx Aew¯’Z| 



Z= jvB‡bi cÖwZ GKK •`N©̈ i  wmwiR Bw¤ú‡WÝ| 

Y= jvB‡bi cÖwZ GKK •`N©̈ i  mv›U A¨vWwg‡UÝ| 

V= MÖnY cÖv‡šÍi w`‡Ki Dcv`v‡bi †fv‡ëR| 

V+dv= ‡cÖiY cÖv‡šÍi w`‡Ki Dcv`v‡bi †fv‡ëR| 

I+di= dx Dcv`v‡b cÖ‡ekKvix  Kv‡i›U| 

 

I=dx  Dcv`v‡b ‡_‡K wbM©Z Kv‡i›U| 

Zdx= wmwiR Bw¤ú‡WÝ 

Ydx=  mv›U A¨vWwg‡UÝ 



𝑑𝑣

𝑑𝑥
 =IZ…………..(1),    

𝑑𝐼

𝑑𝑥
=VY ………….(2) 

GLb (1) 

bsmgxKib‡KxGimv‡c‡ÿA›ZixKibK‡icvB 

𝑑2𝑣

𝑑𝑥2
=

𝑑𝐼

𝑑𝑥
 Z …………(3) 

GLb (2)bs I (3) bsn‡ZcvB, 

𝑑2𝑣

𝑑𝑥2
=VYZ …………..(4). 



4 bsmgxKib‡KmgvavbK‡icvB 

V=𝐾1 cos ℎ( 𝑥 𝑦𝑧)+𝐾2 sin ℎ(𝑥 𝑦𝑧)…….(5) 

mgvavbK‡icvB, 

𝑉𝑠  =𝑉𝑟 cos ℎ 𝑌𝑍  +𝐼𝑟
𝑧

𝑦
sin ℎ 𝑌𝑍 

𝐼𝑠 =𝑣𝑟
𝑌

𝑍
sin ℎ 𝑌𝑍 +𝐼𝑟 cos ℎ 𝑌𝑍 



2.3  MÖnY cÖv‡›Z wmwiR Bw¤ú‡WÝ mshy³ UªvÝwgkb jvBb| 

2.4 ‡cÖiY cÖv‡›Z wmwiR Bw¤ú‡WÝ mshy³ UªvÝwgkb jvBb| 

2.5 Dfq  cÖv‡›Z wmwiR Bw¤ú‡WÝ mshy³ UªvÝwgkb jvBb| 

2.6 Dfq  cÖv‡›Z UªvÝdigvi  mshy³ UªvÝwgkb jvBb| 

 

 



2.7 Kb÷¨v›U †fv‡ëR UªvÝwgkbt 

Kb÷¨vÛ †fv‡ëR UªvÝwgk‡bi Rb¨ MÖnY cÖv‡šÍ mPivPi 

wmb‡µvbvm †dR gwWdvqvi bv‡g cwiwPZ we‡kl 

wWRvB‡bi wmb‡µvbvm †gvUi ¯’vcb Ki‡Z nq| 

wmb‡µvbvm †gvUi 



2.7 Kb÷¨v›U †fv‡ëR UªvÝwgk‡bi myweav I 

Amyweavt 

myweav: 1| wbw`©ó¨ KbWvKUi mvB‡R ZzjbvgyjKfv‡e ewa©Z 

cvIqvi `y‡i †cÖiY Kiv hvq| 

           2| DbœZ cvIqvi d¨v±‡i gvSvix I D”P cvIqvi †cÖiY 

Kiv hvq| 

           3| mKj †jvW cÖv‡šÍ w¯’i †fv‡ëR cvIqv hvq| 

 

Amyweavt 1|wm‡÷‡gi kU© mvwK©U cvIqvi e„w× cvq| 

              2|ÎæwUhy³ jvB‡bi †ÿ‡Î jvBb msiÿY K‡g        hvq| 



cÖkœejxt 

1|wi‡Mvivm c×wZ‡Z†cÖiYcÖv‡šÍi†fv‡ëR I Kv‡i›UGimgxKibwjL| 

2|Kb÷¨v›U†fv‡ëRmvcøvB‡qiRb¨ 

cÖ‡qvRbxqBKzc‡g›U¸‡jv†Kv_vqe¨eüZnq? 

3|`xN© cwienbjvB‡biaªæeKmgy‡nicÖfvewjL| 

4|cwienb jvB‡bi Kb÷¨v›U†fv‡ëRivLviDcvq ¸‡jvwKwK? 

5| jsUªvÝwgkbjvB‡bi†ÿ‡ÎcÖgvb Ki †h, 

𝑰𝒔 =  C𝑽𝒓+(C𝒁𝒔𝒆 +D)𝑰𝒓| 



MvwbwZK mgm¨vejxt (1) 

250 wK‡jvwgUvi •`N©̈ i wZb †dR UªvÝwgkb jvB‡bi cÖwZ 

wK‡jvwgUv‡ii †iwR÷¨vÝ, wiq¨vK‡UÝ I mv›U GWwg‡UÝ h_vµ‡g 0.12 

Ing,0.2Ing Ges 1.5gvB‡µv †gvn| MÖnY cÖv‡šÍ 133 †Kwf,50 nvU©R,0.8 

j¨vwMs cvIqvi d¨v±‡i 25 †gMvIqvU cvIqvi mieivn K‡i| wi‡Mvivm 

c×wZ‡Z †cÖiY cÖv‡š Í †fv‡ëR I Kv‡i›Ui gvb wbY©q Ki| 



  4𝑡ℎ Chapter 

                    DC Distribution system 



wWw÷ªweDkb wm‡÷gt ‡Rbv‡iwUs †÷kb wKsev 

cÖavb mve-‡÷kb †_‡K †h KÛv±i  wm‡÷‡gi 

gva¨‡g MÖvn‡Ki GbvwR© mieivn wbwðZ Kiv nq| 

Zv‡K wWw÷ªweDkb wm‡÷g e‡j| wWwm mieivn 

wm‡÷g‡K wWwm wWw÷ªweDkb wm‡÷g e‡j| 



wWw÷ ªweDU‡ii †kÖYxwefvMt 

                                                    wWw÷ ªweDUi 

 †fv‡ëR wfw³K MÖvnK †mevi †ewkó¨ 

wfw³K 

wbg©vb †KŠkj Abyhvqx Zvi msL¨vbyhvqx 

cÖvBgvix 

wWw÷ªweDUi 

‡m‡KÛvix 

wWw÷ªweDUi 

Ifvi‡nW 

wWw÷ªweDUi 

AvÛvi MÖvDÛ 

wWw÷ ªweDUi 

GK Zvi wWw÷ ªweDUi 
`yB Zvi wWw÷ ªweDUi 

wZb Zvi wWw÷ ªweDUi 



4.3 †iwWqvj, wis †gBb I B›UviKv‡bK‡UW wm‡÷g Ges Zv‡`i myweav 

I Amyweavt 

‡iwWqvj wWw÷ªweDkb 

wm‡÷gt GB wm‡÷‡g 

wdWvi, wWw÷ªweDUi Ges 

mvwf©m †gBb¸wj  

mve‡÷kb †_‡K evwn‡ii 

w`‡K Qwo‡q _v‡K| 



‡iwWqvj wWw÷ªweDkb wm‡÷‡gi myweav I Amyweavt 

myweavt 1| GB wm‡÷g AZ¨všÍ mnR I mí e¨q mv‡cÿ| 

           2| gvSvgvwS †jvW †m›Uv‡i GB wm‡÷g Kv‡R 

jvMv‡bv hvq| 

Amyweavt 1| GKwU gvÎ wdWvi I wWw÷ªweDU‡ii Dci 

MÖvnK‡`i wbf©i Ki‡Z nq| 

              2| wWw÷ªweDU‡ii †h‡Kvb GKwU bó n‡j, D³ 

GjvKvq we`ÿ r mieivn wewQbœ _v‡K| 



Ring main Distributor Sustem 

hLb cÖwZwU wWw÷ªweDUi `yBwU wdWv‡ii gva¨‡g mvcøvB cvq, 

ZLb Zv‡K wis †gBb wWw÷ªweDkb wm‡÷g e‡j|  

Ring 
Distributor 

myweavt  

1| Dfq w`K n‡Z cvIqvi wdW 

nq| 

 2| LiP Kg nq| 

3| †fv‡ëR d¬vKPz‡qkb Kg 

nq| 



Inter connected System 
B›Uvi Kv‡b‡±W wm‡÷g Ggb GK •e ỳ̈ wZK 

†bUIqvK© †hLv‡b cÖwZwU wdWv‡i ỳB ev 

Z‡ZvwaK †Rbv‡iwUs †÷k‡bi gva¨‡g 

cvIqvi wdW Kiv nq|  

B›UviKv‡b±it GQvov e„nr GjvKvq 

cvIqvi mieiv‡ni Rb¨ wis wWw÷ ªweDUi 

e¨eüZ nq| wWw÷ ªweDUiwUi ỳieZ©x 

c‡q›U ¸‡jvi g‡a¨ AvšÍtms‡hvM ’̄vcb 

Ki‡Z nq| Av›Ztms‡hvM KÛv±i‡K 

B›UviKv‡b±i e‡j| 



4.5Types of Distributor 
GK cÖv‡šÍ mieivnK…Z ỳB Zvi wWw÷ªweDUi| 

`yB cÖv‡šÍ mieivnK…Z (mgvb I Amgvb) ỳB  Zvi 

wWw÷ªweDUi| 

mylg we¯Í…Z †jvWmn GK/`yB cÖv‡šÍ mieivnK …Z `yB Zvi 

wWw÷ªweDUi| 

‡K‡›`ª mieivnK…Z ỳB Zvi wWw÷ªweDUi| 

 Dfq cÖv‡šÍ mieivnK…Z wZbZvi wWw÷ªweDUi| 



4.6 ‡jvwWs Gi cÖKvi‡f`t 

1| †K›`ªf~Z †jvwWs| 

2| mylg we¯Í …Z †jvwWs| 

3| †Kw›`ªfzZ I mylg †jvwWs| 

4.7  cÖkœtGK 

cÖv‡šÍdxWKivmgvnvi†jv‡WWwWw÷ªweDU‡ii†fv‡ëR Wª‡ci 

mgxKibwbY©q Ki| 

A_evBDwbdg©wj†jv‡WWwWw÷ªweDU‡ii†ÿ‡GcÖgvb Ki †h, 

†gvU†fv‡ëRWªc =

𝟏

𝟐
IR | 



DËit awi, AB distributor Gi AcÖv‡šÍ wdW Kiv Av‡Q Ges cÖwZ 

wgUvi •`‡N©̈  mgnv‡i i Kv‡i›U mieivn n‡”Q|g‡bKwi mgMÖ 

wWw÷ ªweDU‡ii •`N©̈  l Ges cÖwZwgUvi •`N©̈ i †iva r|wdwWs c‡q›U A n‡Z 

x wgUvi `y‡i GKwU we›`y C we‡ePbv Kwi| D³ we›`y‡Z Kv‡i›U=il-ix  

=i(l-x)| C we›` yi wbK‡U GKwU ÿz̀ ª •`N©¨ dx we‡ePbv Ki‡j Dnvi 

†iva n‡e rdx Ges †fv‡ëR Wªc n‡e 

dv= i(l-x)rdx | 

          l 

A 

i 
B 

i i i 

C 
x dx 



Total voltage drop at x=0 to x=x ,c 

we› ỳ‡Z 𝒅𝒗=V= 𝒊𝒓 𝒍 − 𝒙 𝒅𝒙
𝒙

𝟎
 

          =ir(lx  - 
𝒙𝟐

𝟐
)| 

At x=l, voltage drop of AB is 

𝑽𝑨𝑩= ir(l×l  -
𝒍𝟐

𝟐
)=
𝟏

𝟐
IR | 



4.8 cÖkœt Dfq cÖv‡šÍ †fv‡ëR cÖ‡qvMK…Z BDwbdg©wj 

†jv‡WW wWw÷ªweDUi †fv‡ëR Wª‡ci myÎ cȪ ‘Z Ki| 

V V 
i i i i 

A B l x 

C 
dx 



awi, l wgUvi •`N©¨i GKwUwWw÷ªweDUiAB, 
hvnvicÖwZwgUv‡ii†ivar IngGesI 
cwigvbKv‡i›Umgnv‡imieivnn‡”Q| 

g‡bKwi, wWw÷ªweDUiA  I  BcÖv‡šÍmgvb †fv‡ëRV 
ØvivwdWKivAv‡Q| mgMª mvcøvBwWw÷ªªweDU‡i=il| 

‡h‡nZz `yBcv‡k ¦© wdwWsc‡q‡›U mgvb †fv‡ëRmieivnn‡”Q, 

ZvBcÖ‡Z¨Kwe› ỳn‡ZKv‡i›Umieivnn‡”Q=

𝒊𝒍

𝟐
| 



hw` A ‡_‡K  x wgUvi ` y‡iC we›`ywe‡ePbvKwi, Zvn‡j C we›`y‡ZKv‡i›U=

𝒊𝒍

𝟐
 -

ix=i(
𝒍

𝟐
  -x)| 

ÿz̀ ª Ask dx Gi†ivardxGes†fv‡ëRWªc=ir(
𝒍

𝟐
 -x)dx | 

‡fv‡ëRWªcA¨vUwmwe›`y𝑽𝑨𝑪= 𝒅𝒗= 𝒊𝒓(
𝒍

𝟐
 − 𝒙)

𝒙

𝟎
 𝐝𝐱 

                                          =

𝒊𝒓

𝟐
(lx-𝒙𝟐)| 

AZGem‡ev©”P †fv‡ëRWªc= 

𝒊𝒓

𝟐
×

𝒍𝟐

𝟒
= 
𝟏

𝟖
IR | 



cÖkœejxt 

1| wdWvi jvBb wWRvB‡b cÖavb Av‡jvP¨ welq wK  wK? 

2| BDwbdg©jx †jv‡WW wWw÷ªweDUi Kv‡K e‡j? 

3|wis wWw÷ªweDU‡ii myweav wK wK? 

4| GKwU wis wWw÷ªweDU‡ii wPÎ AsKb K‡i †`LvI| 



mgm¨vejxt 

GKwU `yÕZvi 600 wgUvi `xN© AB distributor Gi  A we›`y n‡Z 

100, 250,400 I 500wgUvi `y‡i‡Z ¡ h_vµ‡g 50, 150, 250, 300 

A¨vw¤úqvi †jvW cÖ`vb Kiv nj|A cÖv‡šÍ 400 †fvë Ges B cÖv‡›Z410 

†fvë mieivn Kiv n‡j 

MÖvn‡Ki me©wb¤œ †fv‡ëR wbY©q Ki| GK Zvi cÖwZ wK‡jvwgUv‡ii †iva 

0.3 Ing| 



aiv hvK, wWw÷ªweDU‡ii GK cÖvšÍ  A †_‡K †gvU x - A¨v¤út Kv‡i›U 

cÖevwnZ n‡”Q| ‡mB Abyhvqx wewfbœ †mKk‡bi Kv‡i›U wWw÷ªweDkb 

†`Lv‡bv njt 

400 V 

A 
50 A 300 A 250 A 150 

A 

      C       E       D       F 

      B 

410 V 

100m 100m 100m 150m 150m 

X-750 
 
 

X-700 X-550 X-300 X 

From figure we get, 
𝑽𝑩- 𝒅𝒓𝒐𝒑 =𝑽𝑨 
 



𝑉𝐵 -𝑉𝐴  = 𝑑𝑟𝑜𝑝 =410-400=10 
6× 10−4[100x+100(x-300)+150(x-550)+150(x-700)+100(x-
750)]=10 
From equation we get, 
X=515.27 Amp. [ Here , R/km(Single)=0.3ohm & 
R/km(Double)=6× 10−4] 

wP‡G cÖ`wk©Z ỳÕZvi wis wWw÷ªweDU‡ii cÖwZ Zvi I cÖwZ 

wK‡jvwgUv‡ii †iva 0.03 Ing n‡j me©wb¤œ †fv‡ëR KZ? 

Ring Dist 

400V 

A 
E B 

C D 

150A 
120A 

100A 100A 

500m 
200m 

400m 

200m 

300m 



               5th  Chapter  
    AC Distribution system 



5.1 Gwm wWw÷ªweDkb wm‡÷‡gi cÖKvi‡f`t 

h_vt1| GK †dR ỳB Zvi c×wZ 

       2| GK †dR wZb Zvi c×wZ 

       3|`yB †dR wZb Zvi c×wZ 

        4| ỳB †dR Pvi Zvi c×wZ 

        5|wZb †dR wZb Zvi c×wZ 

        6| wZb †dR Pvi Zvi c×wZ| 



GK †dR ỳB Zvi c×wZt 



` y yB †dR wZb Zvi c×wZt 



wZb †dR Pvi Zvi c×wZt 



`yB †dR  Pvi Zvi c×wZt 



5.4MvwbwZK mgm¨vejxt 

1|wb‡Pi wP‡Î GKwU wm‡Áj †dR Gwm wWw÷ ªweDUi †`Lv‡bv nj| Gi 

cÖwZ wK‡jvwgUv‡ii †iva I wiq¨v‡±Ý h_vµ‡g 0.15 Ing I 0.1 Ing| 

hw` `yieZ©x cÖv‡šÍi †fv‡ëR 200 †fvë nq, Z‡e wbwY©q Kit 

(K)‡cÖiY cÖv‡šÍi †fv‡ëR L) `yB cÖv‡šÍi †fv‡ë‡Ri †dR †Kvb| 



A 300m 200m C     B 

 𝐼1=100A 
cos ∝1=0.707lag 

 𝐼2=200A 
cos ∝2=0.80 lag 

cÖ`Ë  gvbAbyhvqxwWw÷ªweDU‡iiBw¤ú‡WÝ 

Z/m(double)  =(0.15+j0.1)/(1000) 
                         =1.8× 𝟏𝟎−𝟒∠33.7° 𝜴 
𝒁𝑩𝑪  =200×1.8× 𝟏𝟎−𝟒∠33.7° 𝜴=0.036∠33.7°Ω 

𝒁𝑨𝑪   = 300×1.8× 𝟏𝟎−𝟒∠33.7° 𝜴=0.054∠33.7°Ω 
𝑽𝑩     = 200+j0=200∠0° volt. 

𝑰𝑩      =𝑰𝟐=200∠-36.87°  ,𝑰𝑩𝑪=𝑰𝟐=200∠-36.87°A 



𝑰𝟏    =𝑰𝑪=100∠-45°A  ,                      
𝐼𝐴𝐶    = 𝐼𝐵𝐶+𝐼𝐶 . 
         =300∠-39.58°A 
𝑉𝐵𝐶   =𝐼𝐵𝐶𝑍𝐵𝐶  , 
𝑉𝐴𝐶=𝐼𝐴𝐶𝑍𝐴𝐶  , 
𝑉𝐶     = 𝑉𝐵+𝑉𝐵𝐶, 𝑉𝐴=𝑉𝐶+𝑉𝐴𝑐, 
𝑉𝑆     =𝑉𝐴=223.32∠-0.53° volt. 
And ∝𝑆=0.53° . 



𝑰𝟏    =𝑰𝑪=100∠-45°A  ,                      
𝐼𝐴𝐶    = 𝐼𝐵𝐶+𝐼𝐶 . 
         =300∠-39.58°A 
𝑉𝐵𝐶   =𝐼𝐵𝐶𝑍𝐵𝐶  , 
𝑉𝐴𝐶=𝐼𝐴𝐶𝑍𝐴𝐶  , 
𝑉𝐶     = 𝑉𝐵+𝑉𝐵𝐶, 𝑉𝐴=𝑉𝐶+𝑉𝐴𝑐, 
𝑉𝑆     =𝑉𝐴=223.32∠-0.53° volt. 
And ∝𝑆=0.53° . 



𝑰𝟏    =𝑰𝑪=100∠-45°A  ,                      
𝐼𝐴𝐶    = 𝐼𝐵𝐶+𝐼𝐶 . 
         =300∠-39.58°A 
𝑉𝐵𝐶   =𝐼𝐵𝐶𝑍𝐵𝐶  , 
𝑉𝐴𝐶=𝐼𝐴𝐶𝑍𝐴𝐶  , 
𝑉𝐶     = 𝑉𝐵+𝑉𝐵𝐶, 𝑉𝐴=𝑉𝐶+𝑉𝐴𝑐, 
𝑉𝑆     =𝑉𝐴=223.32∠-0.53° volt. 
And ∝𝑆=0.53° . 



2bs mgm¨vt GK wK‡jvwgUvi `xN© wm‡½j †dR Gwm wWw÷ ªweDU‡ii 

†gvU Bw¤ú‡WÝ (0.02+j0.08) Ing | †cÖiY cÖvšÍ n‡Z 500 wgUvi ỳ‡i 

GKK cvIqvi d¨v±‡i 50 A¨vw¤úqvi, 700wgUvi ỳ‡i 0.8 j¨vwMs 

cvIqvi d¨v±‡i 100 A¨vw¤úqvi Ges †kl cv‡šÍ 0.6 j¨vwMs cvIqvi 

d¨v±‡i 60 A¨vw¤úqvi Kv‡i›U mieivn Ki‡Q| MÖnY cÖv‡šÍi †fv‡ëR 

250 †fvë n‡j , †cÖiY cªv‡šÍi †fv‡ëR KZ?  



𝑉𝐴 

A 
D C B 500m 200m 300m 

50 A 
Unity p.f 

100 A 
0.8 lagging 

60 A 
0.6 lagging 

𝑉𝐵=250 

mgvavbt 

GLv‡b 1 wK‡jvwgUvi `xN© wm‡½j †dRGwmwWw÷ ªweDU‡ii𝑉𝑆=? 

Z/km(double)=0.02+j0.08=0.08∠75.96°Ω 
Z/m (double)=0.08× 𝟏𝟎−𝟑∠75.96°Ω 



𝒁𝑩𝑫=300×0.08× 𝟏𝟎−𝟑∠75.96°=0.024∠75.96°Ω 
𝒁𝑫𝑪=200×0.08× 𝟏𝟎−𝟑∠75.96°=0.016∠75.96°Ω 
𝒁𝑨𝑪=500×0.08× 𝟏𝟎−𝟑∠75.96°=0.04∠75.96°Ω 

 𝑽𝑩   =250+j0=250∠0° volt, 
𝑰𝑩     =60∠-53.13°A 
𝑰𝑫𝑩   =𝑰𝑩= 60∠-53.13°A 
𝑰𝑫      =100∠-36.87° 
𝑰𝑪𝑫    =𝑰𝑫+𝑰𝑫𝑩 = 158.5∠-42.95°A 
𝑰𝑪       =50∠0° 
𝑰𝑨𝑪    =𝑰𝑪+𝑰𝑪𝑫. 
 



𝑽𝑫=𝑽𝑩+𝑽𝑩𝑫, 
 𝑽𝑪= 𝑽𝑫+ 𝑽𝑪𝑫, 
𝑽𝑺=𝑽𝑨= 𝑽𝑪+ 𝑽𝑨𝑪, 
 

cÖkœejxt 

1|B›Uvi Kv‡bK‡UW wm‡÷g ej‡Z wK eyS? 

2| Gwm wWw÷ªweDU‡i †jvW Kv‡i›U d¨v±i wK? 

3| D`vniY 4 bs MvwbwZK mgm¨v Ki‡Z n‡e| 



                            6TH  Chapter 
             Construction, Insulating Materials  
             and types of Underground cable 

6.1A¨vÛvi MÖvDÛ K¨vejt  cÖ‡qvRbxq 

cwigvb †fv‡ëR‡K cÖwZ‡iva Ki‡Z 

cv‡i, Ggb chv©ß Bbmy‡jk‡bi mgš̂‡q 

cȪ ‘ZK…Z cwievwn‡K A¨vÛvi MÖvDÛ 

K¨vej e‡j| 



Underground cable 

 Underground cable’s 
types 

Underground cable 
installation process 



6.2 AvÛvi MÖvDÛ K¨ve‡ji myweavmgynt 

Ifvi‡nW wm‡÷‡gi Zzjbvq A¨vÛviMÖvDÛ wm‡÷g A‡bK 

wbivc`| 

A¨vÛvi MÖvDÛ K¨vej evwn¨K cÖfve †_‡K gy³| 

NbemwZcyY© GjvKvq Ifvi wm‡÷‡gi Zzjbvq A¨vÛvi MÖvDÛ 

K¨vej e¨envi AwaK myweavRbK| 

GQvov A¨vÛvi MªvDÛ K¨vej mvR© I eRª©cv‡Zi cÖfvegy³| 



6.3 A¨vÛvi MÖvDÛ K¨ve‡ji cÖKvi‡f`t 

Bbmy‡jkb wfw³K K¨ve‡ji cÖKvi‡f`, 

K) †ccvi Bbmy‡j‡UW K¨vej 

L)cøvw÷K Bbmy‡j‡UW K¨vej 

Geomatric structure  



L)cøvw÷K Bbmy‡j‡UW K¨vejt 



‡fv‡ëR wfw³K K¨ve‡ji cÖKvi‡f`t 

K) Gj wU K¨vej  (Low voltage Cable 1000 †fvë Gi Rb¨) 

L) GBP wU K¨vej (High tension Cable for 11KV) 
M) Gm wU K¨vej (Super tension Cable, for 33 KV) 
N) B GBP wU K¨vej (Extra high tension Cable for 66 KV) 
O) B Gm wf wm K¨vej (Extra Super Voltage power Cable 
for 132 KV) 



K) Gj wU K¨vej  (Low voltage Cable 1000 

†fvë Gi Rb¨)t 



L) GBP wU K¨vej (High tension Cable for 
11KV)t 



N)B GBP wU K¨vej (Extra high tension Cable for 
66 KV)t 



O)B Gm wf wm K¨vej (Extra Super Voltage power 
Cable for 132 KV)t 



cÖkœejxœt  

1|†ewWs wK? GwU †Kb Kiv nq? 

2| Avg©vwis wK? mvwf©s wK? 

3|‡fv‡ë‡Ri Dci wfw³ K‡i K¨ve‡ji †kÖYxwefvM †`LvI? 

4|PILC K¨ve‡ji cyY©bvg wjL| 

5| wm‡Áj †Kvi K¨ve‡ji Îm †mKkb AsKb cye©K Dnvi 

wewfbœ Ask wPwýZ Ki| 

6|mve‡gwib K¨ve‡ji wWRvB‡b cÖavb kZ ©¸‡jv wjL| 



                                                 7th  Chapter 
Laying and jointing of Underground Cable 



7.1 A¨vÛvi MÖvDÛ K¨vej ¯’vc‡bi cw×wZmgyn 

I Zvi e¨vL¨v| 

DËit K¨vej ¯’vc‡bi wZbwU c×wZ i‡q‡Qt 

1| mivmwi K¨vej ¯’vcb 

2| Uvbv e¨e¯’vq K¨vej ¯’vcb| 

3|bx‡iU e¨e¯’vq K¨vej ¯’vcb| 



1| mivmwi K¨vej ¯’vcb 



3|bx‡iU e¨e¯’vq K¨vej ¯ ’vcbt 



7.2 AvÛvi MÖvDÛ K¨ve‡ji cÖvwšÍK ms‡hvM c×wZt 

me‡P‡q cQ›`mB cÖvwšÍK K¨vej ms‡hvRb ev‡·i b·v 

wb‡¤œi Z‡_¨i Dci wbf©i K‡it 

1| K¨ve‡ji wel` weeviY| 

2| ms¯’vc‡bi Ae¯’vb| 

3| ¯’vc‡bi Abycy•L| 

4| ev‡· K¨ve‡ji cÖ‡ek c_| 

5| ms‡hvRb cÖK …wZ| 



D³ Aa¨v‡qi m¤¢ve¨ cÖkœejxt 

1| AvÛvi MÖvDÛ K¨vej ¯’vc‡bi c×wZ ¸‡jvi bvg wjL| 

2| WvB‡i± †jBs c×wZi ỳwU K‡i myweav I Amyweav wjL| 

3| Uvbv c×wZ‡Z MvBW †ej e¨envi Kiv nq †Kb? 

4| K¨vej Uvwg ©‡bkb ej‡Z wK eySvq? 

5| K¨vej Uvwg©‡bkb †Kb Kiv nq? 

6| AvÛvi MÖvDÛ K¨vej ¯’vc‡b WvB‡i± †jBs c×wZ eY©bv 

Ki| 

7| mivmwi ms¯’vcb c×wZi PviwU Amyweav wjL| 

 



                      8th  Chapter 
 Insulation Resistance and Di-Electric                                
Stress in a single Core Cable 





cÖkœt 1| GKwU wm‡½j ‡Kvi K¨ve‡ji Bbmy‡jkb 

†iwR÷¨vÝ wbY©‡qi mgxKib cÖwZcv`b Ki| 

DËitawi, GKwU wm‡½j 

†KviK¨ve‡ji†fZ‡iiGesevwn‡iie¨vmva© h_vµ‡g 

𝒓𝟏Ges𝒓𝟐 | K¨ve‡ji•`N©̈   l GesAv‡cwÿK†iva 𝝆  | 

GLb x e¨vmv‡a©iBbmy‡jkb†jqv‡iiÿz ª̀ Ask dx 
KíbvKwi| 

      . 𝑟1 

x 

𝑟2 

dx 



‡h •`N©̈ i g‡a¨w`‡q wj‡KRKv‡i›UcÖevwnZnqZvnjdx GesDnvi 

µm †mKkbGwiqv=2𝝅𝐈𝐱 | 

ÿz̀ ª As‡kiBbmy‡jkb†ivadRn‡jdR=𝝆
𝒅𝒙

2𝝅𝐈𝐱
| 

AZGemgMÖK¨ve‡jiBbmy‡jkb†iwR÷¨wÝ 

    R = 𝒅𝑹 = 𝝆
𝒅𝒙

𝟐𝝅𝒙𝒍

𝒓𝟐
𝒓𝟏

| 

        =

𝝆

𝟐𝝅𝒍
𝒍𝒐𝒈𝒆

𝒓𝟐

𝒓𝟏
   | 



cÖkœ bs 2| wm‡½j †KviK¨ve‡ji†ÿ‡G†`LvI†h, 

𝒈𝒎𝒂𝒙

𝒈𝒎𝒊𝒏
 =

𝑫

𝒅
 | 

DËitawi, wm‡½j †KviK¨ve‡ji†Kvie¨vm= d 
Af¨všÍwibkx_ e¨vm                           = D 
KÛv±iGeskx‡_i g‡a¨ †fv‡ëR= V 
K¨ve‡ji†K› ª̀ †_‡K  x wgUvi ỳ‡i †Kvb 

we› ỳ‡ZB‡jKwUªKBb‡UbwmwU 

𝑬𝒙=

𝑸

𝟐𝝅∈𝒓∈𝟎𝒙
  ‡fvë/wgUvi | 

        g= 𝑬𝒙=

𝑸

𝟐𝝅∈𝒓∈𝟎𝒙
  ‡fvë/wgUvi|  ...................(1)| 



V           =
𝑸

𝟐𝝅𝝐𝟎𝝐𝒓
𝒍𝒐𝒈𝒆

𝑫

𝒅
| 

    Q            =
𝟐𝝅∈𝟎∈𝒓𝑽

𝒍𝒐𝒈𝒆
𝑫

𝒅

| 

g            =
𝑽

𝒙𝒍𝒐𝒈𝒆
𝑫

𝒅

| 

 𝒈𝒎𝒂𝒙     = 
𝟐𝑽

𝒅𝒍𝒐𝒈𝒆
𝑫

𝒅

|........(2). 

𝒈𝒎𝒊𝒏     = 
𝟐𝑽

𝑫𝒍𝒐𝒈
𝑫

𝒅

|..........(3). 

      From 2 & 3 we get 
𝒈𝒎𝒂𝒙

𝒈𝒎𝒊𝒏
 = 

𝑫

𝒅
|(cÖgvwbZ) 

 



mgm¨vejxt 

  GK †KvicÖwZwK‡jvwgUviK¨ve‡jiBbmy‡jkb†iwR÷¨vÝ  500 gvB‡µv 

Ing | hw` †Kv‡iie¨vm 3.5 †m.wg. GesBbmy‡jkb†iwRw÷wfwU   

5× 𝟏𝟎𝟏𝟒𝝅-cm  nq, Zvn‡jBbmy‡jk‡bicyiæZ¡ KZ n‡e? 

 GKwU wm‡½j †Kvi K¨ve‡ji m‡ev”P © I me©wb¤œ WvB-B‡jKwUªK †÷ ªm 

h_vµ‡g 60 †Kwf/‡mwg (rms)  Ges 15 †Kwf/‡mwg(rms)| hw` 

KÛv±‡ii e¨vm 4 †mwg nq, Zvn‡j wbY©q Ki 1| Bbmy‡jkb cyiæZ¡ Ges 

2| Acv‡iwUs †fv‡ëR| 



cÖkœejxt 

1| K¨ve‡ji†eªKWvDb†fv‡ëRej‡ZwKeyS? 

2| WvB-B‡jKwUªK†÷ªm ej‡ZwKeyS? 

3|K¨ve‡ji †Kv_vqWvB-B‡jKwUªK†÷ªm m‡ev”P© I 

me©wb¤œnq? 

4| K¨ve‡ji†ÿ‡ÎcÖgvb Ki †h,  

𝑹𝒊=
𝑫

𝟐𝝅𝑳
𝒍𝒐𝒈𝒆

𝒓𝟐

𝒓𝟏
| 



                     9th  Chapter 
Capatance of Underground Cable 



 9.0 AvÛvi MÖvDÛ K¨vejt AvÛvi MÖvDÛ K¨vej K‡qK 

¯Íi Bbmy‡jkb I kx‡_i mgš^‡q ‣Zix Kiv nq| 

 9.1 wm‡½j †Kvi K¨vej K¨vcvwm‡UÝ I Zvi mgxKibt 

cÖkœtGKwU wm‡½j †KviK¨ve‡jiK¨vcvwm‡UÝwbY©‡qi 

mgxKibwUwbiæcb Ki| 

A_ev†`LvI†h wm‡½j 

†KviK¨ve‡jiK¨vcvwm‡UÝC=
𝟐𝝅∈𝟎∈𝒓

𝒍𝒐𝒈𝒆
𝑫

𝒅

 | 



DËitg‡bKwiGKwUwm‡½j †KviK¨ve‡jiKbWv±iWvqvwgUvid 
,GesBbvikx_ WvqvwgUviD| awi, cÖwZwgUviGw·qvjLength 
GiPvR© Q coulombs | ∈ ‡KviGes Lead sheatGig‡a¨  
Insulation material GicviwgwUwfwU| 

∈𝒓 njwi‡jwUfcviwgwUwfwU| awi, x 
wgUvie¨vmv‡a©iGKwUwmwjÛv‡iiGw·qvjLength 1 metre| 

Zvn‡jwmwjÛv‡iic„ôZ‡ji†ÿÎdj=2𝝅𝒙𝒎𝟐
| 

AZGeBwjKwUªKd¬v· Bb‡UbwmwU𝑫𝒙=

𝑸

𝟐𝝅𝒙
 C/𝒎𝟐

| 

𝐷

2
 𝑑

2
 



Bb‡UbwmwU 𝐸𝑥  = 
𝐷𝑥

∈
 

= 
𝑄

2𝜋∈𝑥
 

=
𝑄

2𝜋𝑥∈0∈𝑟
| †fvë/wgUvi 

 

GLbKÛv±iGeskx‡_i g‡a¨ wefecv_©K¨ 

V    = 𝐸𝑥

𝐷

2
𝑑

2

dx   =  
𝑄

2𝜋∈0∈𝑟𝑥

𝐷

2
𝑑

2

dx 

=
𝑄

2𝜋∈0∈𝑟
𝑙𝑜𝑔𝑒

𝐷

𝑑
| 

                    C    = 
2𝜋∈0∈𝑟

𝑙𝑜𝑔𝑒
𝐷

𝑑

𝐹

𝑚
| 



mgm¨vejxt 2,3, 4 BZ¨vw`| 

1| GK wK‡jvwgUvi `xN© K¨ve‡ji †Kv‡ii e¨vm 12 †mwg,Ges 

Bbmy‡jk‡bi cyiyZ¡ 8 †mwg | Bbmy‡jk‡bi cviwgwUwfwU 4| hw` 

K¨vejwU 3-‡dR,66 †Kwf,50 nvU©R jvB‡b e¨eüZ nq, Z‡e wbY©q 

Kit  

          K) K¨vcvwm‡UÝ 

          L) PvwR©s Kv‡i›U| 

9.3 t wZb †Kvi K¨vej K¨vcvwm‡UÝ I Zvi mgxKib 

9.4 mgm¨vKjx  



 K¨ve‡ji †Kvi Uz †Kvi Gi 

g‡a¨ Ges †Kvi Uz kx‡_i g‡a¨ 

K¨vcvwm‡UÝ d‡g©i wPÎ| 

 †Kvi Uz †Kvi Ges †Kvi Uz 

kx‡_i g‡a¨  c„_K wPÎt 

‡Kvi Uz †Kvi ‡Kvi Uz kx_ 

sheath 

core 



m~Î t 𝑪𝑵 =3 𝑪𝟏  + 𝑪𝟐  | 

GLv‡b   𝑪𝟏 n‡”Q†KviUz†KviK¨vcvwm‡UÝGes  𝑪𝟐 n‡”Q†KviUzkx_ Gig‡a¨ 

K¨vcvwm‡UÝ| 

𝑰𝑪=𝝎𝑪𝑵𝑽𝑷amps| 

mgm¨vejxt 

1| GKwU wZb-‡dR 66 †Kwf, 50 nvU©R, 100 wK‡jvwgUvi  

GKwU †Kvi Ges kx‡_i gv‡S 0.25 gvB‡µv‡divW Ges ỳwU 

†Kv‡ii gv‡S 0.09 gvB‡µv‡divW K¨vcvwm‡UÝ _vK‡j PvwR©s 

Kv‡i›U wbY©q Ki| 

D`vniYt 2,3,5  Ki‡Z n‡e| 



cÖkœt 

1| K¨vej †MÖwWs ej‡Z wK eyS? 

2|K¨vej †MÖwWs Kiv nq †Kb? 

3|K¨ve‡ji †eªKWvBb †fv‡ëR ej‡Z wK eyS? 

4|K¨ve‡ji †eªKWvDb †fv‡ë‡Ri gvb wKfv‡e e„w× 

Kiv hvq? 

5| K¨vej †MÖwWs Gi myweav wK? 



 THANKS  ALL  
ALLAH HAFEZ 


