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Aav̈q -01 
1.1 B‡jKwUªKv̈j GbvwR© UªvÝwgkb I 

wWw÷ªweDk‡bi ev̈Lv̈t-
Drcv`b †K›`ª ‡_‡K AvevwmK feb ch©šÍ we`yr̈
†cŠQv‡bvi wbwg‡Ë cwievwn Zv‡ii GK wekvj
†bUIqvK© eëüZ nq| ZvB Drcv`b †K›`ª †_‡K MÖvnK
ch©v‡q we`yr̈ †cŠQv‡bvi wewfbœ avc¸‡jv
GbvwR© UªvÝwgkb GÛ wWw÷ªweDk‡bi AšÍf©y³|
wb‡¤œ GbvwR© UªvÝwgkb I wWw÷ªweDkb
wewfbœ avc¸‡jv †`Lv‡bv njt
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UªvÝwgkb jvBbt Drcv`b ‡K†›`ªi †cÖiY cÖvšÍ
†_‡K  wewfbœ mve-‡÷kb ch©šÍ D”P cvIqvi
cwien‡bi Rb †̈h wekvj †bUIqvK© eëüZ nq , 
Zv‡K UªvÝwgkb jvBb e‡j| Bnv `yB cÖKvi,

1|  cÖvBgvix UªvÝwgkbt 230‡Kwf, 132 †Kwf
2| †m‡KÛvix UªvÝwgkb t 66 †Kwf , 33 

†Kwf|



wWw÷ªweDkb jvBb t mve-‡÷kb †_‡K 

MÖvnK ch©šÍ A_v©r AvevwmK feb, wkí-
KviLvbv wK¤^v evwbwRK̈ GjvKvq we`yr̈
weZi‡bi Rb †̈h †bUIqvK© eëüZ nq , Zv‡K

wWw÷ªweDkb jvBb e‡j|
wWw÷ªweDkb wm‡÷g Avevi `yB ai‡bi
1| cÖvBgvix wWw÷ªweDkb 11 †Kwf, 6.6 

†Kwf, 3.3‡Kwf
2| †m‡KÛvix wWw÷ªweDkb 400 †fvë, 230 

†fvë |



1.2 wdWvi , wWw÷ªweDUi, mvwf©m †gBb Gi
mswÿß eY©bvt
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wdWvi t Rbeûj GjvKvi mwnZ †Rbv‡iwUs †÷k‡bi
ms‡hvM mvabKvix †gvUv cwievnx Kv̈ej‡K wdWvi
e‡j A_ev mve‡÷kb †_‡K  Rbeûj GjvKvi UªvÝdigv‡ii
cÖvBgvix ch©šÍ ms‡hvM mvabKvix †gvUv
cwievnx Kv̈ej‡K wdWvi e‡j|

wWw÷ªweDUit Rbeûj GjvKvi UªvÝdigv‡ii
†m‡KÛvix †_‡K †h jvBb †ei n‡q hvq Ges D³ jvBb
cwievnx †_‡K Uv̈wcs K‡i MÖvn‡Ki wgUv‡i ms‡hvM
†`Iqv nq, D³ cwievnx‡K wWw÷ªweDUi e‡j|



mvwf©m †gBbt †h Kv̈e‡ji
gva‡̈g wWw÷ªweDUi †_‡K 

Uv̈wcs K‡i MªvnK‡`i  
mvcøvB †`Iqv nq, Zv‡K
mvwf©m †g&Bb e‡j|



1.4 Gwm I wWwm UªvÝwgk‡bi g‡a¨
cv_©K ẅb¤œiæct

Gwm UªvÝwgkb wWwm UªvÝwgkb

1| wZb Zvi cÖ‡qvRb Ges
Zvgvi LiP †ekx
2| BÛvK‡UÝ, Kv̈cvwmUi, 
cvIqvi dv̈±i Ges mv‡R©i
cÖfve we`g̈vb |
3| w¯‹b B‡d± we`g̈vb|
4| Bnvi cwienb Kv̈e‡j
Bbmy‡jkb †ekx jv‡M|
5| †fv‡ëR †i¸‡jkb wb¤œgv‡bi|
6| †fv‡ëR‡K †÷c Avc Ges
†÷c-WvDb Kiv hvq|

1| `yBZvi jv‡M ZvB Zvgvi LiP
Kg|
2|  Bnv‡Z Gm‡ei cÖfve †bB|
3|  Bnv‡Z w¯‹b B‡d± †bB|
4|  Bnv‡Z Bbmy‡jkb Kg 
jv‡M|
5|  ‡fv‡ëR †i¸‡jkb DbœZ|
6| D³ cwien‡b †fv‡ëR‡K †÷c-
Avc Ges †÷c- WvDb Kiv hvq
bv|



1.5 Ifvi‡nW Ges AvÛviMÖvDÛ wm‡÷g 
Gi g‡a Z̈zjbv t

Ifvi‡nW wm‡÷g AvÛviMÖvDÛ wm‡÷g

1| Ifvi‡nW jvBb mvavibZt
KvV/Ks&wµU/óxj †cvj A_ev
UvIqv‡i Bbmy‡jU‡ii gva‡̈g 
Szjv‡bv _v‡K|
2| cÖv_wgK LiP Kg|
3| iÿYv‡eÿY LiP ZzjbvgyjK
†ekx|
4| KÛv±i ¯úv̈wms †ekx _v‡K
e‡j jvB‡b †fv‡ëR Wªc †ekx
nq|
5|  mvR© †fv‡ëR
cÖwZ‡ivwa eë¯’v wb‡Z nq|

1| Bnv KÛzBU ev †Uª‡Âi g‡a¨
w`‡q wb‡q hvIqv nq|
2| Bnv‡Z cÖv_wg&K LiP
†ekx|
3| iÿYv‡eÿY LiP Kg|
4|KÛv±i ¯úv̈wms Kg  _v‡K
e‡j jvB‡b †fv‡ëR Wªc Kg nq|
5| Bnv‡Z eë¯’v wb‡Z nq bv|



mgxKi‡bi mvnv‡h †̈`LvI †h, D”P †fv‡ë‡R cvIqvi
UªvÝwgk‡b cwievnxi AvqZb Kg jv‡M Ges `ÿZv †ekx

cvIqv hvq|1.6 †jv-
‡fv‡ëRUªvÝwgk‡biZyjbvqnvB‡fv‡ëRUªvÝwgk‡bimyweavt

1| D”P †fv‡ë‡RcvIqviUªvÝwgk‡bcwievnxiAvqZb
Kg  jv‡M|

2| D”P †fv‡ë‡RUªvÝwgkbjvB‡bi `ÿZve„w× cvq| 
cÖgvYt 1| D”P †fv‡ë‡RcvIqviUªvÝwgk‡bcwievnxiAvqZb Kg  

jv‡Mt
awi, wZb‡dRGwmUªvÝwgkbcvIqvi = P Watt

jvBb†fv‡ëR =  V volt
‡jvWcvIqvidv̈±i = 𝐜𝐨𝐬 ∅
UªvÝwgkbjvB‡biˆ̀N©¨ = L m

cÖwZZv‡ii†iva = R Ω
cwievnxZv‡iiAv‡cwÿK †iva =   𝛒Ω-m
cwievnxZv‡iicÖ¯’‡”Q`               =  A sq-m



‡jvWKv‡i›UI =  
𝒑

𝟑𝒗 𝐜𝐨𝐬 ∅
, R=   

𝝆𝒍

𝑨

W=  3𝑰𝟐R= 3 (
𝒑

𝟑𝒗 𝒄𝒐𝒔 ∅
)𝟐×

𝝆𝒍

𝑨

So , A = 
𝒑𝟐𝝆𝑳

𝒘𝒗𝟐 𝐜𝐨𝐬 ∅𝟐

ZvBjvBbcwievnxiAvqZb = 3AL

= 3
𝒑𝟐𝝆𝑳𝟐

𝒘𝒗𝟐 𝒄𝒐𝒔 ∅𝟐

AZGe Dc‡iv³ mgxKib†_‡K Avgiv†`L‡Z cvB‡h
D”P 

†fv‡ë‡RcvIqviUªvÝwgk‡bjvBbcwievnxiAvqZb
Kg jv‡M| 



2|  D”P †fv‡ë‡RUªvÝwgkbjvB‡bi
`ÿZve„w×icÖgvYt

BbcyUcvIqvi= P + ‡gvUAcPq (jm)

= P +
𝒑𝟐𝝆𝑳

𝒗𝟐 𝐜𝐨𝐬 ∅𝟐𝑨

g‡bKwi, cwievnxiKv‡i›U†WbwmwU = J 

Zvn‡jA=
𝑰

𝑱
=

𝒑

( 𝟑𝒗 cos ∅.𝑱)

AZGeBbcyUcvIqvi = P(1+
𝟑𝑱𝑷𝑳

𝑽 cos ∅
)

UªvÝwgkb `ÿZv = 
𝑶𝒖𝒕𝒑𝒖𝒕 𝒑𝒐𝒘𝒆𝒓

𝑰𝒏𝒑𝒖𝒕 𝒑𝒐𝒘𝒆𝒓

= (1-
𝟑𝑱𝒑𝑳

𝑽 cos ∅
) |

GLvb†_‡K Avgiv†`L‡Z cvB†h, D”P 
†fv‡ë‡RUªvÝwgkbjvB‡bi `ÿZv†ekxnq|



mgvb cvIqvi †cÖi‡Yi †ÿ‡Î wWwm `yBZvi c×wZi
Zzjbvq Gwm wZb‡dR wZbZvi c×wZi Zzjbv Ki|

DËit Dfq†ÿ‡Îmg`yi‡Z¡ 
cvIqvimg`ÿZvq†cÖi‡Yiwe‡ePbvqcvIqviAcPqmgvbn‡e|

`yBZviwWwmi†ÿ‡Îg‡bKwit
KÛv±iGes Av‡_©i  g‡a ẅeivRgvbme©vwaK†fv‡ëR = 𝑽𝒎

jvBbKv‡i›U = 𝑰𝟏
cÖwZjvB‡bi†iva = 𝑹𝟏

AZGe†gvUcvIqvip =𝑽𝒎𝑰𝟏
cvIqvijmW   = 2𝑰𝟏

𝟐𝑹𝟏
wZb‡dRwZbZviGwmi†ÿ‡Ît

cÖwZ jvB‡bi †iva = 𝑹𝟐
‡jvWdv̈±i =𝐜𝐨𝐬 ∅

jvBb Kv‡i›U = 𝑰𝟐

‡fv‡ë‡Rir.m.sGigvb = 
𝑽𝒎

𝟐



‡gvUcvIqvi, p = 3𝑽𝒑𝑰𝒑 𝐜𝐨𝐬∅

= 3
𝑽𝒎

𝟐
𝑰𝟐 𝐜𝐨𝐬∅

GescvIqviAcPqW = 3𝑰𝟐
𝟐𝑹𝟐

AZGekZ©vbymv‡i ,𝑽𝒎𝑰𝟏 = 3
𝑽𝒎

𝟐
𝑰𝟐 𝒄𝒐𝒔∅

𝑰𝟏 = 3
𝑰𝟐

𝟐
𝐜𝐨𝐬∅…………. . . .(1)

3𝑰𝟐
𝟐𝑹𝟐 = 2𝑰𝟏

𝟐𝑹𝟏
mgvavbK‡icvB, 
𝑹𝟏

𝑹𝟐
= 

𝟏

𝟑 𝐜𝐨𝐬 ∅𝟐
= 

𝒂𝟐

𝒂𝟏
𝑻𝒐𝒕𝒂𝒍 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒉𝒓𝒆𝒆 𝒘𝒊𝒓𝒆 𝒂𝒄

𝑻𝒐𝒕𝒂𝒍 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒘𝒊𝒓𝒆 𝒅𝒄
= 

𝟑

𝟐
×

𝟏

𝟑 𝐜𝐨𝐬 ∅𝟐
=0.50.



1|cÖkœtDfh †ÿ‡Î†h †KvbKÛv±i I Av‡_©i  g‡a¨
m‡ev©”P †fv‡ëRmgvba‡i

`yBZviwWwmc×wZimwnZGwmwZb‡dRPvic×
wZiZvgviZzjbv Ki|

1 bsGigZ GKB ïay †hvMKi‡Zn‡ebx‡PiAskUzKz
𝑻𝒐𝒕𝒂𝒍 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒂𝒄 𝒕𝒉𝒓𝒆𝒆 𝒑𝒉𝒂𝒔𝒆 𝒇𝒐𝒖𝒓 𝒘𝒊𝒓𝒆

𝒕𝒐𝒕𝒂𝒍 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒅𝒄 𝒕𝒘𝒐 𝒘𝒊𝒓𝒆
=
𝟑.𝟓 𝒂𝟐𝑳

𝟐𝒂𝟏𝑳
= 

𝟑.𝟓

𝟔 𝐜𝐨𝐬 ∅𝟐
= 0.5833  = 58.33%



UªvÝwgkb I wWw÷ªweDkb Gi Rb K̈vh©Kvix †fv‡ëR
wbe©vPb cÖwµqv t

UªvÝwgkb †fv‡ëR e„w× †c‡j ZzjbvgyjK Kg AvqZ‡bi
KÛv±i †g‡Uwiqvj cÖ‡qvRb nq, d‡j KÛv±i LiP Kg c‡i|
ZvB me©wb¤œ KÛv±i K÷ ivL‡Z †fv‡ëR‡K m¤¢eZ
e„w× Kiv nq|Avevi UªvÝwgkb †fv‡ëR e„w× †c‡j,
Bbmy‡jUi, UªvÝdigvi, myBPwMqvi I Abv̈b ḧš¿cvwZi
LiP AvbvcvwZK nv‡i †e‡o hvq| ZvB UªvÝwgkb †fv‡ëR
MÖnY‡hvM¨ mxgvq e„w× Ki‡Z nq| me LiP
me©wb¤œ ch©v‡q ivL‡Z †h †fv‡ëR cÖ‡qvRb nq,
Zv‡K wgZeq̈x †fv‡ëR e‡j| GKUv ÷v̈ÛvW© UªvÝwgkb
†fv‡ëRn ivL‡Z wb‡¤œv³ dv̈±i ¸‡jv we‡ePbv Kiv
nq| UªvÝdigvi, myBPwMqvi, jvBwUwbs G‡i÷vi Ges
Bbmy‡jUi mv‡cvU© BZv̈w`|



me©‡cÿvwgZeq̈xKvh©KixUªvÝwgkb†fv‡ëRK¨
vjKz‡jkbt
B‡KvbwgKUªvÝwgkb†fv‡ëRKv̈jKz‡jk‡biRb¨
Kv̈ejwimvm© nv̈ÛeyK KZ…©K 
cÖ`ËGKwUm~ÎAb~m„Znq| m~ÎwUwb¤œiƒct

V= 5.5{
𝑳𝒌𝒎

𝟏.𝟔𝟏
+

𝑳𝒐𝒂𝒅 𝒊𝒏 𝑲𝑽𝑨

𝟏𝟓𝟎
}Kv

1.12 
me©‡cÿvwgZeq̈xKÛv±imvBRwbiƒc‡Y†Kjwf‡bim~Îw
Uwee„ZKiYtcÖkœt †Kjwf‡biwgZeq̈xm~ÎwUwee„Z

Ki|  
DËitkw³ cwien‡bi†ÿ‡Î ‡h cwievnxZv‡iicÖ¯’‡”Q‡`
cÖv_wgKLi‡Pievwl©K my` I AePq,
KÛv±i†iwR÷v̈ÝRwbZevwl©KAePqK…Z GbvwR© K‡÷i
mgvbnq, D³ cÖ¯’‡”Q‡`B wgZeq̈xcÖ¯’‡”Q`|
cwieZ©bkxjevwl©KPvR© Tk PA Gesevwl©KAcPqRwbZPvR©

Tk
𝑸

𝑨
nq , Zvn‡j†Kjwf‡bi

myÎbyhvqx , PA =
𝑸

𝑨
|



cÖkœ t †Kjwf‡bi wgZeq̈x m~ÎwU wee„Z I 
ev̈Lv̈ Ki|

DËit 1881 mv‡j weÁvbx †Kjwfb B‡KvbwgK KÛv±i
mvBR wbiƒc‡bi Rb G̈KwU m~Î cÖeZ©b K‡ib, Zvnv

†Kjwf‡bi m~Î bv‡g cwiwPZ| Zvi g‡Z UªvÝwgkb
jvB‡bi evwl©K LiP b~bZ̈g ivL‡Z †h cÖ¯’‡”Q‡`i Zvi

eënvi Kiv nq, Zvnv n‡e me©‡cÿv wgZeq̈x|
ev̈Lv̈t ev̈cK A‡_© UªvÝwgkb jvB‡bi †gvU LiP `yB

As‡k wef³t
1| gyja‡bi Ici evwl©K PvR©
2| evwl©K kw³i AePqRwbZ LiP|



2|evwl©K kw³i AePqRwbZLiP t evwl©KGbvwR©

AePqRwbZLiP= Tk.
𝑸

𝑨
GLv‡bQ aªæe|

AZGeerm‡i†gvUAvw_©K ÿwZL= [Tk(𝑷𝟏+PA) +Tk.
𝑸

𝑨
]

GLb
𝒅𝑳

𝒅𝑨
=0 GB ÿwZicwigvbme‡P‡q Kg n‡e| ZvB

Dc‡iv³ mgxKib †_‡K cvIqvhvq , PA =
𝑸

𝑨
|

1| gyja‡biIcievwl©KPvR©tUªvÝwgkbjvB‡bi
Bb÷‡jk‡bimvgwMÖKeq̈ A_©vrKÛv±imv‡cvU© I 

Bbmy‡jU‡ii `vg Geswbg©vYeq̈BZv̈w` 
Li‡Pievwl©K m~` I AePqgyj|̈ AZGeevwl©K m~` 

GesAePq =Tk(𝑷𝟏+PA). . .(1)
GLv‡bP1 GesP aªyeA Gwiqv|



3

2
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o
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mgmv̈ejxt 1| 1wK‡jvwgUvi j¤^v GKwU 500 †fv‡ë, 2
†KviwdWv‡iimvnv‡h¨ 100
wK‡jvIqvUcvIqvimieivnKi‡Zn‡e|
ms¯’vcbmncÖwZwgUviKv̈e‡ji `vg (6A+1.3)UvKv,
†hLv‡bcÖwZKv̈e‡jicÖ¯’‡”Q` A eM©‡mw›UwgUvi |

evrmwiK m~` I AePq 10% AePqK…Z GbvwR©i `vg 5
cqmv cvi BDwbU| Zv‡iiAv‡cwÿK†iva1.75× 𝟏𝟎−𝟔Ing-

‡mwgn‡jZv‡iim‡ev©”P B‡Kv‡bvwgKv̈jmvBR I
B‡Kv‡bvwgKv̈jKv‡i›U†WbwmwUwbY©q Ki|

mgvavb t                                                             
†`IqvAv‡Q t

cÖwZwgUviKv̈e‡ji `vg TK. (6A+1.3) UvKv, 1000wgUvi 
Kv̈e‡ji `vg =1000× TK. (6A+1.3)|

10% wnmv‡eevwl©K m~` GesAePq = 
𝟏𝟎

𝟏𝟎𝟎
×(6000A)Tk=Tk600A

𝝆= 1.75× 𝟏𝟎−𝟔Ω− 𝒄𝒎 ,A =? And  
𝑰

𝑨
= ?



R/km =  
𝝆𝒍

𝑨
=   

𝟏.𝟕𝟓×𝟏𝟎−𝟔×𝟏𝟎𝟎𝟎

𝑨
=  

𝟎.𝟏𝟕𝟓

𝑨
Ω

Full load current I = 
𝒑

𝑽
= 
𝟏𝟎𝟎×𝟏𝟎𝟎𝟎

𝟓𝟎𝟎
= 200 amps

`yB‡Kv‡ii†gvUGbvwR© jm = 2𝑰𝟐𝐑𝐭 × 𝟏𝟎−𝟑KWH

= 2× 𝟐𝟎𝟎𝟐 ×
𝟎.𝟏𝟕𝟓

𝑨
× 𝟖𝟕𝟔𝟎 × 𝟏𝟎−𝟑= 

𝟏.𝟐𝟑×𝟏𝟎𝟓

𝑨
KWH

cÖwZBDwb‡Uiwe`yr̈LiP 5 cqmvwnmv‡eAePqK…Z 
GbvwR©i †gvUAvw_©K g~j =̈ Tk 0.05 

×
𝟏.𝟐𝟑×𝟏𝟎𝟓

𝑨
KWH = Tk

𝟔𝟏𝟓𝟎

𝑨

‡Kjwf‡bim~Î†_‡K cvB ,Tk
𝟔𝟏𝟓𝟎

𝑨
= Tk600A

A=3.201 𝒄𝒎𝟐

Current density =
𝑰

𝑨
=  

𝟐𝟎𝟎

𝟑.𝟐𝟎𝟏
= 62.96 amp/𝒄𝒎𝟐.



Aav̈q -2
wm‡÷g j‡mi aibmgyn



2.1 wm‡÷g jmt
wm‡÷g jm wK?
Drcv`b †K‡›`ªi wbR¯^ eënvimn hš¿cvwZi AcPq,
cwienbK…Z Zv‡ii †iwR÷v̈Ý RwbZ AcPq Ges Abv̈b¨
KvwiMwi-AKvwiMwi AcPq `yiæb mvgwMÖKfv‡e †h
AcPq nq Zv‡K wm‡÷g jm e‡j|
wm‡÷g jm = (‡gvU Drcvw`Z kw³- †gvU eëüZ
kw³)/(‡gvU Drcvw`Z kw³)|
wm‡÷g jm‡K Av_© mvgvwRK †cÖÿvc‡U cÖavbZ
`yBfv‡M fvM Kiv hvq t

wm‡÷g jm

KvwiMwi AKvwiMwi|



1| KvwiMwi jmt K) cwienb jvB‡bi InwgK
AePq,

L) eënvh© hš¿cvwZi AcPq
M) B›UviKv‡b‡±W †bUIqv‡K©i

AePq,
N) wdwWs eë¯’vcbvi AePq ,
O) we`yr̈ †K‡›`ªi wbR¯^ eënvi

RwbZ AePq GB j‡mi AšÍ©fz³|
2| AKvwiMwi jmt K) A‰ea ms‡hvMRwbZ
jm|

L) KbRv¤úkb jm|
M) wewjs jm |
N) Kv‡jKkb jm BZv̈w`|



2.3 KvwiMwi jm Kgv‡bvi Dcvqmgynt
1| Drcv`b †K›`ª n‡Z bó BDwbU¸‡jv hZ`ªyZ
m¤¢e mwi‡q †djv ev †givgZ Kiv|
2| ey÷vi UªvÝdigvi eënv‡i K‡i †fv‡ëR
†i¸‡jU‡ii gvb Dbœqb K‡i|
3| †QvU ‡QvU cøv‡›Ui gva‡̈g ¯’vvbxq
Pvwn`v cyiæb Kiv|
4| †KejgvÎ wcK AvIqv‡i wK¤^v we‡kl
cwiw¯’wZ‡Z MÖxW eënvi Kiv|
5| MÖxW mve‡÷k‡b eëüZ UªvÝdigvi,
myBPwMqvi I Abv̈b¨K‡›Uªvwjs BDwbU¸‡jv
cwieZ©b K‡i|



AKvwiMwi jmmyn Kgv‡bvi Dcvqt
1| A‰ea we`yr̈ ms‡hvM Ly‡R †ei Kiv Ges
aiv co‡j wew”Qbœ Kiv|
2| A‰ea ms‡hvMKvix‡K K‡Vvb AvB‡bi
AvIZvq wb‡q Avmv|
3| ÎæwUhy³ wgUvi cwieZ©b K‡i ,bZzb
wgUvi ¯’vcb Kiv|
4| ¯^íZg mg‡q e‡Kqv wej Av`vq Kiv|
5| cÖvkvmwbK AeKvVv‡gv‡K †X‡j
mvRv‡bv|
6| wbqwgZ wgUvi wiwWs gwbUwis Kiv |



2.4 cvIqvidv̈±iDbœqbt
Avgiv Rvwb, wK‡jvIqvU =
†KwfG×cvIqvidv̈±i
ZvB Dc‡iv³ mgxKib†_‡K Avgiv†`L‡Z
cvB‡h, cvIqvidv̈±ihZ Kg n‡e†KwfG†iwUs
ZZ †ekxn‡e|
A_v©re„nZAvKv‡ii†gwkbcÖ‡qvRbn‡ehvn
vAZv̈šÍev̈qeûjnq |
myZivsmKjmyweaviK_vwe‡ePbvK‡icvIqvi
dv̈±iDbœqbKivwe‡klcÖ‡qvRb|



cvIqvi dv̈±i Dbœq‡bi myweavmgynt
1| †KwfG Gi gvb Kg nq , weavq †ewk cwigvb
wK‡jvIqvU cvIqvi mieivn Kiv hvq|
2| jvB‡b Kg Kv‡i›U cÖevwnZ nq, d‡j jvBb jm Kg nq
Ges UªvÝwgkb `ÿZv e„w× cvq|
3| cwievnx Zvi¸‡jv wPKb AvK…wZi †ekx nIqvq Kcvi
†mwfs †ekx nq|
4| cvªIqvi dv̈±i gvb hZ DbœZ n‡e jvBb †i¸‡jkb ZZ
DbœZ n‡e|
5| mvwe©Kfv‡e ‰e`yẅZK †gwkb I hš¿vs‡ki
ms¯’vcb, msiÿY I cwiPvjb LiP Kg nIqvq cÖwZ GKK
we`yr̈ Drcv`b LiP Kg co‡e|



cvIqvi dv̈±i Dbœq‡bi Rb¨wb¤œwjwLZ
BKzBc‡g›U ¸‡jv eëüZ nqt
1| D”P cvIqvi dv̈±i m¤úbœ †gvUi t †hgb
Kg‡cb‡m‡UW BbWvKkb †gvUi ,wmb‡&µvbvm
†gvUi BZv̈w` cÖvq GKK cvIqvi dv̈±‡i cwiPvwjZ
nq| ZvB Bnv‡`i gva‡̈g cvIqvi dv̈±i DbœZ nq|
2| †dR GWfvÝvi t †dR GWfvÝvi †gvU‡ii mwnZ
eënvi Kiv n‡j, D³ †dR & GWfvÝvi †_‡K †ivUi
mvwK©‡U cÖ‡qvRbxq G·vBwUs Kv‡i›U cvq, d‡j
†gvUi A‡cÿvK…Z DbœZ cvIqvi dv̈±‡i cwiPvwjZ
nq|
3| ÷v̈wUK Kv̈cvwmUi t G c×wZ‡Z wZbwU
AvB‡WbwUKv̈j Kv̈cvwmUi‡K ÷vi ev †WjUv
ms‡hvM K‡i, jvB‡bi mwnZ cv̈ivjv‡j ms‡hvM K‡i
cvIqvi dv̈±i‡K DbœZ Kiv nq|



4| Kv̈cvwm‡UÝ ey÷vi t G c×wZ‡Z
cÖwZwU jvB‡bi mwnZ Kv̈cvwmUi‡K
UªvÝdigv‡ii gva‡̈g wmwi‡R ms‡hvM
K‡i cvIqvi dv̈±‡ii gvb DbœZ Kiv nq|
5| wmb‡µvbvm K‡ÛÝvi t hLb GKwU
Ifvi G·vB‡UW wmb‡µvbvm †gvUi‡K
†jvWwenxb Ae¯’vq Pvjbv Kiv nq,ZLb
Kv̈cvwmU‡ii bv̈q GwU jvBb †_‡K
wjwWs Kv‡i›U †bq| G ai‡bi Ifvi
G·vB‡UW wmb‡µvbvm †gvUi‡K
wmb‡µvbvm K‡ÛÝvi e‡j|



cÖkœt me©v‡cÿvAwaKmvkÖqxcvIqvidv̈±‡ii
mgxKibwUwbY©q Ki|

A_ev†`LvI †h, 𝐜𝐨𝐬∅𝟐 = 𝟏 − (
𝒚

𝒙
)𝟐 |

DËi t cvIqvidv̈±i‡K†h
gv‡bDbœZKi‡jevrmwiKm‡ev©”P mvkÖq N‡U,D³
cvIqvidv̈±i‡Km‡ev©”P mvkÖqxcvIqvidv̈±ie‡j|
cÖgvYtg‡bKwi, GKRbMÖvnK𝐜𝐨𝐬∅𝟏cvIqvidv̈±‡i P KW
wcK†jvWMÖnbKi‡QGesm‡ev©”P Pvwn`viRb¨
ZvievrmwiKPvR© avh© Kivn‡q‡QcÖwZ†KwfG‡ZTK X
. cvIqvidv̈±i‡KDbœZK‡i𝐜𝐨𝐬∅𝟐Kivnj| cvIqviï×Ki‡biRb¨
evrmwiKeq̈cÖwZwK‡jvfviG TK y. n‡jcvIqvi UªvBG‡½j

†_‡K cvB,



Power in KW (P)
AO

C

B

K
V

A
R

1

K
V

A
R

2

KVA1=
𝒑

𝐜𝐨𝐬 ∅𝟏
= P𝐬𝐞𝐜∅𝟏 , KVA2= P𝒔𝒆𝒄∅𝟐

Economical Maximum demand Charge in a year
= Tk.X(KVA1-KVA2)=Tk XP(𝒔𝒆𝒄∅𝟏-𝒔𝒆𝒄∅𝟐) . . . . (1)



KVAR Giwnmvet
KVAR1= P𝐭𝐚𝐧∅𝟏 , KVAR2= P𝐭𝐚𝐧∅𝟐
cvIqvidv̈±iKv‡iKkbBKzBc‡g›U KZ…©K mieivnK…Z wjwWs
KVAR = KVAR1- KVAR2

= p(𝒕𝒂𝒏∅𝟏-𝒕𝒂𝒏∅𝟐)
AZGecvIqvidv̈±iKv‡iKkbBKzBc‡g›UiRb ëvl©wiKLiP =
TK. Py(𝒕𝒂𝒏∅𝟏-𝒕𝒂𝒏∅𝟐) . . . . (2)
AZGe†bUevwl©KmvkÖqS = Tk XP( 𝒔𝒆𝒄∅𝟏 - 𝒔𝒆𝒄∅𝟐 ) - TK.
Py(𝒕𝒂𝒏∅𝟏-𝒕𝒂𝒏∅𝟐) . . . . . .(3)
Dc‡iv³ mgxKi‡b†KejgvÎ ∅𝟐 cwieZ©bkxj|

AZGe†bUevwl©Kmvkqxn‡e
𝒅𝒔

𝒅∅𝟐
= 0



𝒅𝒔

𝒅∅𝟐
= yp𝒔𝒆𝒄∅𝟐

𝟐-Xp𝒔𝒆𝒄∅𝟐 = 0

AZGe𝐜𝐨𝐬∅𝟐 = 𝟏 − (
𝒚

𝒙
)𝟐

mgmv̈ bs 1t GKwU wkí cÖwZôv‡b wZb‡dR
400 †fvë 1500 wK‡jvIqvU, 0.6 jv̈wMs cvIqvi
dv̈±‡ii †jvW Av‡Q| G cÖwZôv‡b ÷vi c×wZ‡Z
Kv̈cvwmUi ev̈sK eënvi K‡i cvIqvi dv̈±‡ii gvb
0.8 jv̈wMs G DbœZ Ki‡Z Kv̈cvwmU‡ii gvb
wbY©q Ki|



‡`IqvAv‡Qt
P = 1500 Kw V = 400 volt ,

𝐜𝐨𝐬∅𝟏 = 0.6 , ∅𝟏 = 𝒄𝒐𝒔−𝟏(0.6) = 𝟓𝟑. 𝟏𝟑°

𝒄𝒐𝒔∅𝟐 = 0.8 , ∅𝟐 = 𝒄𝒐𝒔−𝟏(0.8) = 𝟑𝟔. 𝟖𝟔°

mgvavbt
KVAR = 1500(𝐭𝐚𝐧𝟓𝟑. 𝟏𝟑- 𝐭𝐚𝐧𝟑𝟔. 𝟖𝟔)

= 875.39 kVAR

Kv̈cvwmUiVAR/ph =
875.39 kVAR

𝟑
= 291.67 KVAR

÷vi ms‡hv‡MiRb 𝑽̈𝒑=
𝟒𝟎𝟎

𝟑
= 230.94 V

VAR/PH = VpIc = 𝑽𝒑
𝟐𝝎𝒄

Therefore, C =
𝑽𝑨𝑹/𝒑𝒉

𝑽𝒑
𝟐𝝎



Aav̈q 3
Ifvi‡nW jvBb mv‡cvU© 



Ifvi‡nW jvB‡bi gyj Dcvskmgy‡ni bvgt
1| mv‡cvU©t †cvj ev UvIqvi Gi D”PZv wbf©i
K‡i jvB‡bi Kvh©Kvix †fv‡ë‡Ri Dci |
2| µmAvg© I K¬vv̈¤út ÷x‡ii G‡½j †mKkb hv
Kv‡Vi Ẑix|
3| Bbmy‡jUi: PxbvgvwU ev Møvm wbwg©Z|
4| KÛv±i
5| MvB ‡÷
6| jvBwUwbs G‡i÷vi
7| wdDR ev AvB‡mv‡jwUs myBP
8| MvW© Iqv̈i



jvBb mv‡cv‡U©i
cÖKvi‡f`t

jvBb
mv‡cvU©

Kv‡Vi †cvj ÷xj †cvj KswµU
†cvj

jv̈wUm ÷xj
†cvjcÖkœt GBP UvBc‡cvj †Kv_vq eëüZ nq?

cÖkœt Wv̈¤úvi I Rv¤úvi Gi gv‡S cv_©K K̈x?
cÖkœt †Kvb ai‡bi †cv‡j Uvbv eënvi Kiv nq?
cÖkœt wm‡½j mvwK©U I Wvej mvwK©U ej‡Z wK
eySvq? G‡`i gvS Zzjbv Ki|



Aav̈q- 4
cwievnx Ges cwievwn c`v_©



4.1 Ifvi‡nW UªvÝwgkb I wWw÷ªweDkb jvB‡b
eëüZ wewfbœ ai‡bi KÛv±i t
1| Kcvi
2| Gv̈jywgwbqvg
3| ÷xj †KviW Gv̈jywgwbqvg|(G.wm.Gm.Avi)
4| Mv̈jfvbvBRW ÷xj KÛv±i|
1| Kcvit D”P Uvb mnb ÿgZv I ê`yẅZK cwievnxZvi
Kvi‡b nvW©Wªb ÷ªv‡ÛW Kcvi DrK…ó cwievnx
wnmv‡e we‡ewPZ n‡q‡Q| Gi `yBwU myweav i‡q‡Q
,
1| Bnvi Kv‡i›U †WbwmwU †ekx nIqvi Kvi‡b

wPKb Zv‡ii cÖ‡qvRb nq,
2| Bnvi KÛv±i mvi‡d‡m evZv‡mi Pvc Kg c‡o|



2| Gv̈jywgwbqvg t Kcv‡ii Zzjbvq Gv̈jywgwbqvg
`v‡g m¯Ív Ges IR‡b nvjKv|KÛvw±wf Kcv‡ii Zzjbvq
A‡bK Kg| Bnvi Zvi ZzjbvgyjK †gvUv nq , d‡j
evZv‡mi Pvc †ewk c‡o|

3| ÷xj †KviW Gv̈jywgwbqvg|(G.wm.Gm.Avi)t
Aluminium conductor steel Re-inforcedment bv‡g

cwiwPZ| Gv̈jywgwbqv‡i †UbmvBj †÷ªs_ Kg nIqvq
mv̈M e„w× cvq| ZvB †ewk ¯úv̈b cwievwn jvB‡bi
Rb¨Gjywgwbqvg †gv‡UB Dc‡hvwM b‡n| G Rb¨Gi
†UbmvBj †÷ªs_ evov‡bvi Rb¨Gi †Kvi gv̈‡Uwiqvj
wnmv‡e Mv̈jfvbvBRW ÷xj Iqv̈i eënvi Kiv nq|
Bnv‡K `xN© ¯úv̈b cwienx jvB‡b eënvi Kiv nq|



cÖkœt Ifvi‡nW jvB‡bi Rb¨mvavibZ wK wK KÛv±i
eëüZ nq?
cÖkœt ACSR ej‡Z wK eySvq?

cÖkœt nvB UªvÝwgkb jvB‡b cwievwn wnmv‡e
Gv̈jywgwbqvg Zvi eënvi Kiv nq †Kb?
cÖkœt nvB UªvÝwgkb jvB‡b G.wm.Gm.Avi eënvi
Kiv nq †Kb?
cÖkœt G.wm.Gm.Avi Gi êwkó ẅjL|
cÖkœt B”P Pv‡ci UªvÝwgkb jvB‡b G.wm.Gm.Avi
eënvi Kiv nq †Kb?



Aav̈q-5
jvBb BbmyjUi I Zv‡`i êwkóm̈g~n



5.1 wewfbœ ai‡bi Bbmy‡jUi
1| wcb Bbmy‡jUi
2| mvm‡cbmb Bbmy‡jUi
3| †÷ªBb Bbmy‡jUi
4| kv̈Kj Bbmy‡jUi
5| †cvó Bbmy‡jUi
6| MvB- Bbmy‡jUi

Bbmy‡jUi Gi Dcv`vbmg~nt
1| PxbvgvwU
2| Møvm
3| w÷UvBU
4| cvB‡i·



PxbvgvwUi Bbmy‡jUi t
enj eëüZ GB Bbmy‡jUi PvBbv †K¬i mwnZ
cøvw÷K †Kiwjb, †djmcvi I †KvqvU©R cvIWvi
wgwk‡q GKwU wbqwš¿Z ZvcgvÎvq ‰Zix Kiv
nq| Kg Zv‡c G ai‡bi Bbmy‡jUi Ẑix Ki‡j Zvi hvwš¿K
¸Yv¸Y e„w× cvq| GB UvBc Bbmy‡jU‡ii
WvBB‡jKwUªK †÷ªs_ 60 †Kwf/‡mwg|
Møvm Bbmy‡jUit Møvm Bbmy‡jUi PxbvgvwUi
Bbmy‡jUi A‡cÿv `v‡g m¯Ív| cÖ‡qvRbxq ZvcgvÎv
wbqš¿Y I cÖ‡j‡ci gva‡̈g Gi `„pZv, WvB-B‡jKwUªK
†÷ªs_ I Av‡cwÿK †iva evov‡bv hvq| Z‡e Bnvi Pvc
mnb ÿgZv †ekx|
w÷UvBU Bbmy‡jUit gv̈M‡bwmqvg wmwj‡K‡Ui
mwnZ wewfbœ Abycv‡Z gv̈M‡bwmqvg A·vBW I
wmwjKv wgwkÖZ n‡q cÖK…wZBMZfv‡e
w÷UvB‡Ui DrcwË nq|



cvB‡i·t we‡kl cÖwµqvq cÖ¯‘ZK…Z cvB‡i· GK

cÖKvi KvPu,
hv Bbmy‡jwUs †gwUwiqvj wnmv‡e eëüZ nq|

Gi WvB-B‡jKwUªK †÷ªs_ Kg nIqvq G¸‡jv
mvavibZ 11 †Kwfi Dc‡i eënvi Kiv hvqbv|5.3 Bbmy‡jUi †gwUwiqv‡ji MYv¸Yt
1| Zv‡ii Uvb I IRb mBevigZ h‡_ó gReyZ nIqv `iKvi|
2| D”P WvB-B‡jKwUªK †÷ªs_ cÖ`v‡bi Rb¨Gi wi‡jwUf
cviwgwUwfwU †ewk _vK‡Z n‡e|
3| wj‡KR Kv‡i›U cÖwZnZ Ki‡Z Gi †iwR÷v̈Ý †ewk
_vK‡Z n‡e|
4| cvsPvi †fv‡ëR d¬vm Ifvi †fv‡ëR †iwkI m¤¢ve †̈ewk
_vK‡Z n‡e|



5.5 wcbUvBc Bbmy‡jU‡ii eY©bvt

wb¤œPv‡ci jvB‡b Uv̈b‡R›U I Aí wePzẅZ‡Kv‡Yi
Gv̈‡½‡j †cvj¸‡jv‡Z wcbUvBc Bbmy‡jUi eënvi Kiv nq|
GwU wPbvgvwUi I big B¯úv‡Zi mgš^‡q MwVZ| GB
Bbmy‡jU‡ii †mj¸‡jv 11 †Kwfi Dc‡hvMx K‡i Ẑix Kiv
nq| m‡ev©”P 33 †Kwfi jvB‡b wcb Bbmy‡jUi eëüZ
nq|



mvm‡cbkb UvBc Bbmy‡jUit

jvB‡bi †fv‡ëR 33 †Kwfi AwaK n‡j jvB‡b GKvwaK
wW¯‹ m¤^wjZ mvm‡cbkb Bbmy‡jUi eënvi Ki‡Z nq|
cÖwZwU wW¯‹ 11 †Kwfi Rb¨‰Zix Kiv nq| wjsK
wK¬c, PKP‡K wPbvgvwUi wW¯‹ †gUvj Kv̈c BZv̈w`i
m¤^‡q MwVZ Bbmy‡jUi 230 †Kwf jvB‡b eëüZ nq|



cÖkœt mvm‡cbUvBc I wcbUvBc
Bbmy‡jU‡ii g‡a c̈v_©K ẅjL|

kv̈Kj Bbmy‡jUit kv̈Kj ev ¯úyj UvBc Bbmy‡jUi GjwU
400/230 †fvë jvB‡bi Uvwg©bv‡j †ewk wePzẅZ
†Kv‡bi Gv̈‡½‡j I †mKkb †cv‡j eëüZ nq|



‡÷ªBb Bbmy‡jUit D”P Pvc jvB‡b, Uvwg©bvj, 
†mKkb Ges †KŠwYK †cvj UvIqv‡i †hLv‡b †ij
µwms ,nvBI‡q I †ewk Uv‡bi †ÿ‡Î GB Bbmy‡jUi
eënvi Kiv nq|



‡cvó Bbmy‡jUit AvDU‡Wvi mve-‡÷k‡b GBP wU
evm evi, wWmKv‡bw±s myBP BZv̈w`i mv‡cvwU©s
wnmv‡e †cvó Bbmy‡jUi eëüZ nq|

MvB- Bbmy‡jUit PxbvgvwUi Ẑix GB Bbmy‡jUi
Ifvi‡nW jvB‡bi MvB ev †÷-Zv‡i eëüZ nq|



Aav̈q- 6
mv̈‡Mi cÖfve



6.1 cwienb jvB‡b mv̈Mt `yBwU †cv‡ji g‡a¨ Zvi
Uv½v‡bv n‡j ZviwU wKQzUv Sz‡j c‡o| †cvj `yBwU
†h we›`y‡Z Szjv‡bv n‡q‡Q †mB we›`yØq w`‡q
KvíwbK †iLv Uvb‡j , D³ †iLv †_‡K m‡ev©”P Szjv‡bv
we›`y ch©šÍ `yiZ¡‡K mv̈M e‡j|

Sag

Span



6.2 mv̈‡MiDcicÖfvewe¯ÍviKvixwelqmgynt
mv̈MKv̈jKz‡jk‡biRb¨ me©cwiwPZdg©yjvn‡”Qd=
𝑾𝑳𝟐

𝟖𝑻

1| cwievwniIRbtmv̈‡MiDcimivmwicÖfvec‡o|
Zv‡iiIRbhZ†ekxn‡emv̈M ZZ †ekxn‡e|
2| ¯úv̈‡biˆ̀N©ẗ ˆ̀N© ḧZ †ekxn‡emv̈M ZZ †ekxn‡e|
3| Kvh©Kix†UbmvBj†÷ªs_tmv̈M†UbmvBj †÷ªs_
Gi e¨̄ÍvbycvwZK|
5| ZvcgvÎvtZvcgvÎve„w×‡Z me avZec`v_©
cÖmvwiZnq ,ZvBZvcgvÎve„w×
†c‡jcwievwnZv‡iiˆ̀N©¨ e„w×i mv‡_ mv‡_
mv̈Me„w× cvq|



T
O

W.X

y

𝑻𝟏



6.5mv̈‡Miwnmve (hLbcwievwniDci
†KejS‡oicÖfveKvRK‡i)t
g‡bKwi , Zv‡iiev̈m = D m
GescÖwZwgUviZv‡ii†gvUIRb = W kg.
cÖwZwgUviZv‡iiwbR¯^ IRb = 𝑾𝒄kg
cÖwZwgUviZv‡iiewn¯’
†ÿÎd‡jiDcievZv‡miAvbyf‚wgKPvc =𝑾𝒘kg/𝑴𝟐

𝑾𝒘 = cÖwZwgUviZv‡iicÖ‡R‡±W

GwiqvgvwëcøvBcÖwZeM©wgUv‡ievZv‡miPvc|

AZGe ,W= 𝑾𝒄
𝟐 +𝑾𝒘

𝟐

hw` ¯úv̈bl nq , Z‡em‡ev©”P Szjn‡esag(S) =
𝒘𝒍𝟐

𝟖𝑻

Dj¤^ mv̈Mn‡e = S𝐜𝐨𝐬𝜽



mv̈‡Mi wnmvehLbcwievwniDcieid I So GKB m‡½
wµqvK‡it
cÖwZ GKK ˆ̀‡N©¨ †UvUvjKÛv±‡ii I‡qU,

𝑾𝒕= ((𝑾 +𝒘𝒊
𝟐) + (𝑾𝒘

𝟐

W = Weight of conductor per unit length
= conductor material density×volume per unit length

Zv‡iiev̈m = d metreGesei‡diw_K‡bm = t m nq
Zvn‡jeidcovi ci Zv‡ii me©‡gvUev̈m=(d+2t) metre
cÖwZwgUviZv‡iicÖ‡R‡±W Gwiqv =[(d+2t)X 1]𝒎𝟐

eidmnZv‡ii me©‡gvU†ÿÎdj =[
𝝅

𝟒
(𝒅 + 𝟐𝒕)𝟐]𝒎𝟐

Zv‡ii†ÿÎdj =
𝝅

𝟒
𝒅𝟐

AZGeei‡di†gvU†ÿÎdj =
𝝅

𝟒
[ 𝒅 + 𝟐𝒕 𝟐 − 𝒅𝟐] 𝒎𝟐

ei‡diAvqZb =
𝝅

𝟒
[ 𝒅 + 𝟐𝒕 𝟐 − 𝒅𝟐] × 𝟏𝒎𝟑



𝑾𝒊 = Weight of ice per unit length
= density of ice ×volume of ice per unit length

= density of ice ×
𝝅

𝟒
[ 𝒅 + 𝟐𝒕 𝟐 − 𝒅𝟐] × 𝟏

= density of ice× 𝝅𝒕(𝒅 + 𝒕) ,
𝑾𝒘= wind pressure ×projected area

sag(S) =
𝑾𝒍𝟐

𝟖𝑻
, T=

𝒃𝒓𝒆𝒂𝒌𝒊𝒏𝒈 𝒔𝒕𝒓𝒆𝒔𝒔×𝒂𝒓𝒆𝒂

𝒔𝒂𝒇𝒆𝒕𝒚 𝒇𝒂𝒄𝒕𝒐𝒓

Dj¤^ mv̈Mn‡e = S𝐜𝐨𝐬𝜽



mgmv̈ejxt
1| 30 wgUvi D”PZv wewkó¨mgD”PZvi `yB UvIqv‡ii
g‡aëZ©x Avbyf‚wgK `yiZ¡ 250 wgUvi| cwievwni
cÖ¯’‡”Q` 1.24 eM©‡mw›UwgUvi, IRb 1170
†KwR/wK.wg Ges †eªwKs †÷ªs_ 4218 †KwR/
eM©‡m,wg| hw` †mdwU dv̈±i 5 nq, g‡aẅe›`y‡Z
cwievwn f‚wg †_‡K KZ Dc‡i _vK‡e?‡`IqvAv‡Qt
𝑾𝒄/𝒎= 1.170 ‡KwR , l= 250wgUvi , †eªwKs†÷ªs_ =4218
†KwR/e.‡mw›UwgUvi, h=30wgUvi ,
A = 1.24 e.‡mw›UwgUvi , MÖvDÛwK¬qv‡iÝ = ?

mgvavbt

T =
𝟒𝟐𝟏𝟖×𝟏.𝟐𝟒

𝟓
=1046 ‡KwR , Avbf‚wgKmv̈M =

𝟏.𝟏𝟕×𝟐𝟓𝟎𝟐

𝟖×𝟏𝟎𝟒𝟔
= 8.73

m
Vertical sag = 8.73 m [Wc=W]
So ground clearance = 30-8.73= 21.27 m



অধ্যায় ৭

ট্রান্সমিসন/মিমিমিউশন

লাইন জমিপ



ট্রান্সমিসন/মিমিমিউশন লাইন জমিপেিজনয

প্রপয়াজনীয় সাপভে ইন্সট্রুপিপেি তামলকাাঃ

১।চেইন

২।মতি

৩।কাপেি গজা

৪।চিঞ্জিন িি

৫।চিজামিিং চট্ে।



চিঞ্জিিং িপিি কাজ মক?

Ans.চকান লাইনপক প্রসামিত কিাি কাপজ মকিংিা

চকান ‡÷kb‡Kভালভাপি মেমিত কিাি কাপজ

িযিহ্ররত হ্য়।
মিওপিালাইপট্ি তরু টট্সিুহ্ মক মক?

ইন্সট্রুপিে সিংস্থােপন তরু টট্

ইন্সট্রুপিে সিতলকিপন তরু টট্

েযািালাক্স তরু টট্।



cÖkœtচলপভমলিং কাপক িপল?

‡h Kjv‡K‰kj ev cÖwµqvi gva‡̈g fz-c„‡ô wewfbœ

িস্তু িা মিন্দিু,Av‡cwÿK অিস্থান,উচ্চতা,গমভিতা ইতযামি

মনন েপয়ি কলা চকৌশল ও প্রঞ্জিয়াআলেনা কিা হ্য়,চস শাখাপক

চলপভমলিং িপল।



মিওিলাইট্ মিপয় মক মক কাজ কিা যায়?

১.সযাগ মনন েপয়ি কাপজ

২.আনুভূমিক চকাণ িাোি জনয

৩.উলম্ব চকাণ িাোি জনয

৪.িপূিি িস্তু চিখাি জনয

৫.চলপভমলিং এি কাপজ

৬.চকান চিখাি উেি মিন্দু স্থােন,জমিে চিখাি

প্রসািণ,উচ্চতাি তািতিয মনন েপয়ি চেপে।



অধ্যায় ৮
VOLTAGE DISTRUBUTION OF SUSPENSION INSULATOR



মিিং িেতা মক?

%𝞰 =
𝑻𝒐𝒕𝒂𝒍 𝒗𝒐𝒍𝒕𝒂𝒈𝒆 𝒂𝒄𝒓𝒐𝒔𝒆 𝒕𝒉𝒆 𝒅𝒊𝒔𝒄

𝑵×𝑽𝒍𝒕𝒂𝒈𝒆 𝒂𝒄𝒓𝒐𝒔𝒆 𝒕𝒉𝒆 𝒅𝒊𝒔𝒄 𝒏𝒆𝒂𝒓𝒆𝒔𝒕 𝒕𝒐 𝒕𝒉𝒆 𝑪𝒐𝒏𝒅𝒖𝒄𝒕𝒐𝒓
×১০০



C1

C1

C1

C2

C3

C

a

b

c

I1

I2

I3

V1

V2

V3

‡`LvI ‡h wZbBDwbUwewkóBbmy‡jU‡ii †ÿ‡Î ,𝑽𝟑= 𝑽𝟏(1+3K+𝑲𝟐)?

িপন কমি শাে ও মিউেুয়াল কযাোমসপট্ন্স এি অনুোত,

K=
𝑪𝟏

𝑪
, 𝑪𝟏=KC

লাইপনি চভাপেজগুপলা 𝑽𝟏, 𝑽𝟐, 𝑽𝟑এিংলাইন ওআপি েি

িপযয চভাপেজ= V

A মিন্দপুত KCL প্রপয়াগ কপি

𝑰𝟐=𝑰𝟏+𝑰𝒂

ѠC𝑽𝟐=ѠC𝑽𝟏+Ѡ𝑪𝟏𝑽𝟏

𝑽𝟐=𝑽𝟏(1+K)



bমিন্দপুত KCL প্রপয়াগ কপি

𝑰𝟑=𝑰𝟐+𝑰𝒃

ѠC𝑽𝟑=ѠC𝑽𝟐+ѠC𝒌(𝑽𝟏+𝑽𝟐)

ѠC𝑽𝟑=ѠC𝑽𝟏(1+K)+ ѠC𝑽𝟏K(1+K)+ѠCK𝑽𝟏

=ѠC𝑽𝟏(1+K+𝑲𝟐+K+K) 

=ѠC𝑽𝟏(1+3K+𝑲𝟐)

𝑽𝟑=𝑽𝟏(1+3K+𝑲𝟐)



গািে মিিং েদ্ধমতাঃ

এযিপণি সিংপযাপগ মিিং এি সকল ইউমনপট্ মিউেুয়াল

কযাোমসপট্ন্স এি িান সিান হ্য়।ফপল প্রপেক ইউমনপট্ একই

েমিিাণ োঞ্জজেিং কাপিে প্রিামহ্ত হ্য়।োি ইউমনপট্ি একটট্

ইন্সুপলUিমিিং মিপিেনা কমি। যমি প্রমত ইউমনপট্ মিউেুয়াল

কযাোমসপট্ন্স C এিিং চভাপেজ V

A মিন্দপুত মিপিেনা কমি,

I+𝑰𝒙=I+𝒊𝟏

𝑰𝒙=𝒊𝟏

3Ѡ𝑪𝒙𝑽=ѠmCV

𝑪𝒙=mC/3



Aav̈q -09
K‡ivbv msNUb



`ywU KÛv±‡ii (hv‡`i †¯úwms ev̈‡mi Zzjbvq †ewk )
AvovAvwo‡Z Gwm mvcøvB cÖ‡qvM c~e©K ax‡i
ax‡i evov‡bv n‡j Ggb GK ch©vq Av‡m, hLb
†fv‡ëR wbw`©ó¨mxgv AwZµg K‡i, G‡K wµwU‡Kj
wWmivcwUf †fv‡ëR e‡j|
G mgq KÛv±‡ii Pvicv‡k¦© evZvm Av‡qvbvBRW
nq Ges KÛv±‡ii Pviw`‡K wnm wnm kã K‡i GKwU
&Clr Aby¾¡j †e¸bx Avfv wWmPvR© n‡Z †`Lv hvq,
G‡K K‡ivbv wWmPvR© e‡j| K‡ivbv msNV‡bi `iæb
ÿwZKi IRb Mv̈m, cvIqvi jm, Ges †iwWI B›Uvidv‡iÝ
D™¢e nq|

9.1 Ifvi‡nW UªvÝwgkb jvB‡b
K‡ivbv



K‡ivbvi ZvwË¡K we‡kølYt evZv‡m
KmwgK iwk¥, AwZ‡e¸bx iwk¥i wewKiY
Ges †iwWI Av̈KwUwfwU Dcw¯’wZi
Kvi‡b
me`©v evZvm wKQz Av‡qvwbZ nq,
Kv‡RB ¯^vfvweK Ae¯’vq KÛv±‡ii PZzl
cvk¦©Z¡ Av‡qvbvBRW evqy KYv gy³
B‡jKUªb cwRwUf Avqb I wbDUªvj
gwjwKDj Gi Aw¯ÍZ¡ AYzfe Kiv hvq| hLb
KÛv±i`¦‡q †fv‡ëR cÖ‡qvM Kiv nq,ZLb
evqy gva‡̈g c‡Ubwkqvj MÖvwW‡q›U
DrcwË nq| KÛv±i mvi‡d‡m Gi gvb
m‡ev©”P nq|



GB c‡Ubwkqvj MÖvwW‡q›U Gi Rb¨
B‡jKUªb MwZcÖvß nq| Av‡ivwcZ †fv‡ëR
hZ †ekx n‡e,c‡Ubwkqvj MÖvwW‡q›U ZZ
†ekx n‡e Ges B‡jKUªbGi MwZ‡eM ZZ
†ekx n‡e& | hLb c‡Ubwkqvj
MÖvwW‡q›U Gi gvb hLb 30†Kwf/‡mwg
nq ZLb gy³ B‡jKUªb¸‡jv h‡_ó MwZ kw³
AR©b K‡i | d‡j GKwU wbDUªvj
g‡jwKDj‡K AvNvZ Ki‡j Zv †_‡K GK ev
GKvwaK B‡jKUªb wew”Qbœ n‡q hvq|
Gfv‡e gy³ B‡jKUª‡bi msLv̈ e„w× †c‡Z
_v‡K Ges wbDUªvj g‡jwKD‡ji mv‡_
msNl© NwU‡q bZzb Avqb m„wó K‡i|&
GB cÖwµqvq Pj‡Z _v‡K Ges Gfv‡e K‡ivbv



9.2 K‡ivbvi cÖfvet K‡ivbvi cÖfv‡e jvBb

Zv‡ii Dci †h mg¯Í wµqv cÖwZwµqv nq, Zvnv
wb‡¤œ cÖ`Ë njt
1| KÛv±‡ii Pvicv‡k¦© †e¸bx Avfv cwijwÿZ nq|
2| GwU wnwms kã Drcbœ K‡i|
3| K‡ivbvi Rb¨GKwU wbw`©ó¨cwigvb cvIqvi
AcPq nq|
4| K‡ivbvi Rb¨ D™¢e IRb Mv̈m jvBb Zv‡ii
mwnZ wewµqv K‡i d‡j Zvi ÿqcÖvß nq|
5| K‡ivbv nvi‡gvwbK Kv‡i›U m„wó K‡i|



9.3 K‡ivbvi Dci cÖfve we¯ÍviKvixmgynt
1| AvenvIqv gÛjt AvenvIqvi cvwicvwk¦©K
Ae¯’vi Dci K‡ivbv wbf©ikxj| wkjve„wói mgq
KYv¸‡jv AvqwbZ nq, weavq G mgq ZzjbvgyjK
Kg †fv‡ë‡R K‡ivbvi DrcwË nq|
2| KÛv±i mvBRt KÛv±i mvBR , AvK…wZ Ges
mvi‡dm KwÛk‡bi Dci wbf©i K‡i K‡ivbvi
DrcwË nq| A‡cÿvK…Z †gvUv Zvi n‡j Kg nq|
3| KÛv±‡ii cvi®úvwiK eëavbt KÛv±‡ii ev̈m
A‡cÿv †¯úwms Kg n‡j K‡ivbv msNwVZ nq|
†¯úwms †ewk n‡j B‡jK‡Uªv‡÷wUK †÷ªm K‡g
hvq d‡j K‡ivbv msNwVZ bvI NU‡Z cv‡i|
jvBb †fv‡ëRt jvBb †fv‡ëR Kg n‡j K‡ivbv
msNwVZ nqbv|



K‡ivbvi myweav I Amyweavmg~nt
myyweavt 1| K‡ivbvi Kvi‡b KÛv±‡ii Pvicv‡k¦©
evZvm cwievwn‡Z cwiwbZ nIqvq KÛv±‡ii ev̈m
AvbycvwZKnv‡i †e‡o hvq

2| GwU jvBwUwbs I Abv̈b¨ Kvi‡b m„ó
UªvbwR‡q›U‡K Kwg‡q Av‡b|

Amyweavt
1| K‡ivbvi Kvi‡b cvIqvi jm nq, hv UªvÝwgkb `ÿZv‡K
cÖfvweZ K‡i|
2| K‡ivbvi Rb¨IRb Mv̈‡mi m„wó nq| d‡j avZe As‡ki
ÿqcÖvß nq|
3| evmev‡ii Rb K̈‡ivbv we‡kl ÿwZKi|
4| K‡ivbv wWmPv‡R©i Rb¨ evmevi GjvKvq
myBPwMqv‡ii Askmg~‡ni ÿwZ nq|



wWmivcwUf wµwUKv̈j†fv‡ëRtme©wb¤œ†h
‡dRUzwbDUªvj
†fv‡ë‡RK‡ivbvmsNwVZnqZv‡KwWmivcwUfwµwU
Kv̈j†fv‡ëRe‡j| G‡K 𝑽𝒄ØvivcÖKvkKivnq|

𝑽𝒄=
𝑽

𝒓𝒍𝒐𝒈𝒆
𝑫

𝒓

Volt/cm

wfRyqv̈j wµwUKv̈j†fv‡ëR t
me©wbgœ†h ‡dRUzwbDUªvj †fv‡ë‡RjvBbKÛv±‡ii
PZzwZ©‡K ClrAvfv `„kg̈vbn‡q I‡V,
Zv‡KwfRyqv̈jwµwUKv̈jwWmivcwUf†fv‡ëRe‡j|
GigvbwWmivcwUfwµwUKv̈j †fv‡ëRA‡cÿv†ekx|

𝑽𝒗=𝒎𝒗𝒈𝟎𝜹𝒓(𝟏 +
𝟎.𝟑

𝒓 𝜹
)𝒍𝒐𝒈𝒆

𝑫

𝒓
KV/phase



K‡ivbv jm Kgv‡bvi Dcvqt
1| KÛv±i mvBR e„w× K‡i& |
2| KÛv±i †¯úwms e„w× K‡i&



অধ্যায় ১০

ERACTION OF POLES/TOWERS AND DRAWING OF
OVERHEAD LINE CONDUCTOR



ট্রান্সমিসন/মিমিমিউশন লাইপন চযসকল চোল eëüZ হ্য় চসগুপলা হ্লাঃ

১.কাপেি চোল

২.স্টীল চোল

৩.কিংিীট্ চোল

চসকশন েদ্ধমতাঃ

সসকশন পদ্ধমিতি কিগুতলা সুমিধ্া িি দৈতযযি

টাওয়াতিি পযাতনল সংযজন কতি সম্পপুন ন টাওয়াি

দিমি কিা হয়।সুমিধ্া িি দৈতযি ৈুটট টাওয়াতিি

পাসাপামস িসান হয়।মিন সপাল ৈাি কিান
হয়।পযানাতলি িাথাই ষ্টীতলি ৈমি িাধ্া হয়।



মগন চোল েদ্ধমত

• মগন চোল েদ্ধমতপত অল্পকপয়কজন চলাপকি দ্বািা িo 

যিপনি চোল গতে কপি স্থােন কিা হ্য়। মগন চোলপক

কতগুপলা লাইন িমসি সাহ্াপযয উল্লম্বভাপি খািা কিা হ্য়।হ্পুক

মলিং দ্বািা চোলপক জিান হ্য়।যখন চোলটট্ চিশ উেুঁপত উপে

তখন চোপলি চগাড়ঁাপক কাত কপি গপতেি িপযয ঢুকাপনা হ্য়।



Aav̈q-11
jvBb cwievwni

†iwR÷v̈Ý



UªvÝwgkb jvB‡bi jvBb aªyeK
UªvÝwgkb jvB‡bi mg¯Í ‰`N© ëivei

me©ÎK‡ZK¸‡jv aªæeK mgfv‡e we¯Í…Z _v‡K , 
GB aªæeK¸‡jv‡K jvBb ayªeK e‡j|

ayªeK¸‡jv nj ,
1| †iwR÷v̈Ý
2| BÛvK‡UÝ

3| Kv̈cvwm‡UÝ
UªvÝwgkb jvB‡bi A‡bK Kvh©µg GB aªye‡Ki

Dci wbf©i K‡i|



cÖkœt cwievwni †iv‡aimvaviYm~ÎwUwee„Z Ki|
DËit†iwR÷v̈Ýcwievwni GK we‡klag©, †h a‡g©iRb¨
Kv‡i›UcÖev‡ni c‡_ evavm„wónq| L ‰`N©ï

GKwUmylgcwievwnZv‡iicÖ¯’‡”Q` A, so R=
𝝆𝑳

𝑨
n‡e|

cÖkœ t jvBb aªyeK ej‡Z wK eySvq?
cÖkœt jvBb Kb÷v̈Û ¸‡jvi bvg I GKK
wjL|
cÖkœt jyc‡iwR÷v̈Ý ej‡Z wK
eySvq?



Aav̈q-12 
UªvÝwgkb jvB‡bi w¯‹b G‡d±



w¯‹b G‡d± I Zvi ev̈Lv̈t
GKwU KÛv±‡ii g‡a¨w`‡q Kv‡i›U cÖev‡ni mgq
KÛv±‡ii mvi‡d‡mi w`‡K cªevwnZ n‡Z Pvq
,Aëvi‡bwUs Kv‡i›U Gi G cÖeYZv‡K w¯‹b B‡d±
e‡j|
ev̈Lv̈t w¯‹b G‡d±i Kvi‡b jvBb Zv‡ii cÖ¯’‡”Q` K‡g
hvq| d‡j Aëvi‡bwUs Kv‡i›U cÖev‡ni mgq KÛv±i
†iwR÷v̈Ý wKQzUv e„w× cvq| Gi Kvib GKwU
wb‡iU cwievwn AmsLv̈ ÿz`ª ÿz`ª KYvi mgwó|
hLb Gai‡bi cwievwn‡Z Gwm mvcøvB cÖ‡qvM
Kiv nq, ZLb cwievwni †K›`ª¯’KYv¸‡jv evB‡ii
mvi‡dm A‡cÿv AwaK msLv̈K gv̈M‡bwUK d¬v¯‹
Øviv cwi‡ewóZ _v‡K| ZvB D³ KYv¸‡jv‡Z Avweó
†fv‡ëR I wiqvK‡UÝ Gi gvb ZzjbvgyjK †ewk nq |
GB Rb †̈fZ‡ii g‡a¨w`‡q Kv‡i›U bv wM‡q mvi‡dm
w`‡q hvIqvi cÖevYZv †ekx †`Lv hvq|



w¯‹b B‡d± wb‡¤œv³ welq¸‡jvi Dci wbf©i
K‡it
1| cwievwn c`v_©t Gi ag© I ¸Yv¸‡bi Dci |
2| Zv‡ii ev̈mt ev̈m e„w×i mv‡_ mv‡_ w¯‹b
B‡d± e„w× cvq|
3| wd«Kz‡qwÝt D”P wd«Kz‡qwÝ‡Z w¯‹b
B‡d± †ekx nh|
4| Zv‡ii AvKvit mwjW KÛv±i A‡cÿv
÷ªv̈‡ÛW Zv‡ii w¯‹b B‡d± Kg| Zv‡ii ev̈m <
1cm Ges wd«Kz‡qwÝ <50HZ n‡j w¯‹b B‡d±

Kg nq|



1| cÖw·wgwU B‡d± Kv‡K e‡j?
DËit mgvšÍivj cwievnxØ‡qi Kv‡i›U hw` ci¯úi
wecixZgyLx nq, Zvn‡j Dfq Zv‡ii
wbKUeZ©x As‡k Kv‡i›U †WbwmwU e„w×
cvq| GKgyLx n‡j `yieeZ©x As‡k Kv‡i›U
†WbwmwU e„w× cvq, G ai‡bi NUubv‡K
cÖw·wgwU B‡d± e‡j|
cÖw·wgwU B‡d‡±i Kvi‡b wK nq?
cÖw·wgwU B‡d‡±i Kvi‡b cwievwni Kv‡i›U
wefvRb cÖfvweZ nq Ges we‡kl K‡i
AvÛviMÖvDÛ Kv̈e‡ji †iwR÷v̈Ý e„w× cvq|



THANK YOU


