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lkjka'k% 

fiNys dqN o"kksaZ esa fctyh ds mRiknu ds fy, dks;yk] Mhty tSls ikjaifjd lzksrksa dk mi;ksx fd;k 
x;k gSA ysfdu vkus okys ;qx esa de ykxr vkSj eq¶r bZa/ku ÅtkZ lzksrksa ds dkj.k bu lzksrksa dks cnyk 
tk jgk gSA ;s ikjaifjd lzksrksa ls csgrj vkSj mPp n{krk ls çn'kZu djrs gSaA bUgs xSj ikjaifjd ÅtkZ ds 
lzksr dgrs gSaA bu lzksrksa esa mfpr pkSuy ds ek/;e ls fctyh forj.k ds ckjs esa dqN leL;k,a gSa A lkSj 
ÅtkZ xSj ikjaifjd ÅtkZ lzksrksa dk lcls vPNk mnkgj.k gSAblfy, tgk¡ fxzM ds ek/;e ls fctyh ds 
mi;ksx dh vko';drk gS] ogka Mhlh Mhlh ifjorZd dh vko';drk gksrh gSA ;g isij eSVySc / fleqfyad 
(MATLAB/SIMULINK) ds ek/;e ls Mhlh dks c<+kok nsus ds fy, mPp ykHk okys Mhlh ifjorZd ds 
fleqys'ku ls lacaf/kr gSA

Abstract: 

Conventional sources like Coal, Diesel were used for the generation of electricity for the past 
few years. However, in futures cost-effective and free sources energy generation will be used. These 
are highly effective and efficient than the conventional source of energy generations. These are non 
-conventional sources of energy generations. These sources of energy generation are difficult for 
transmission. Solar energy generation is one of the best examples of non-conventional source of 
generations. dc-dc converters are used for the on-grid. In this paper, MATLAB/Simulink is used for 
getting high voltage gain in dc-dc convertors through simulation.

fo"k; oks/kd 'kCn % Mhlh&Mhlh ifjorZd] mPp ykHk] cgq&Lrjh;] eSVySc / fleqfyad

Keyword: dc-dc convetors ,High voltage gain, Multi-stage, Matlab/Simulink.

1- çLrkouk

gky ds o"kksaZ esa tSls&tSls miHkksäkvksa dh ekax c<+ jgh gS] de ykxr vkSj vf/kd n{krk okyh mUur 
çkS|ksfxfd;ka Hkh c<+ jgh gSaA uohdj.kh; ÅtkZ lzksr tSls lkSj lsy] bZa/ku lsy vkfn Mhlh ikoj [1] dk 
mRiknu djrs gSaA dbZ midj.k gSa tks fyfFk;e vk;u cSVjh Hk.Mkj.k] lqij la/kkfj= vkfn tSls ÅtkZ dks 
HkaMkj djrs gSaA ikjaifjd flLVe esa ifjorZd] dSLdsM ifjorZd] cd ifjorZd] fLoPM ifjorZd bR;kfn 
dks c<+kok feyrk gSA Mhlh flLVe esa fjolZ fjdojh leL;k tSls eqís gksrs gSaA foHko ykHk esa lq/kkj djus 
ds fy, dbZ ifjorZd gSa tSls ¶ykbZ&cSd ifjorZd] iq'k iqy ifjorZd] fczt ifjorZd vkfnA ;s ifjorZd 
fpfdRlk] lSU;] HkkSfrdh vkfn {ks=ksa esa cgqr Qk;nsean gksrs gSaA ewy :i ls mPp miHkksäk ekax okys cwLVj 

'kks/k vkys[k / Research Article
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ifjorZd dk mi;ksx fd;k tkrk gS tgka mPp foHko 
dh vko';drk gksrh gS [2]A ikjaifjd ÅtkZ lzksrksa 
esa uqdlku vkSj vf/kd j[kj[kko ykxr ds dkj.k 
ifjorZd Vksiksy‚th 'kq: dh xbZ gSA lkSj ihoh 
iSuyksa dh n{krk 14 ls 17% vkSj fuxZeu foHko 30 
ls 60 oksYV ds Øe esa gksrh gSA blfy, ;s ifjorZd 
csgrj çn'kZu ds fy, foHko ykHk dks c<+krs gSaA ;s 
ifjorZd fcuk VªkalQkeZj dk mi;ksx fd, foHko 
ykHk dks c<+k ldrs gSa vkSj mUgsa fdlh vyxko 
dh vko';drk ugha gksrh gS [3]A lkekU;rk mPp 
foHko ykHk ds fy, Mhlh ifjorZd csgrj çn'kZu 
ds lkFk çkFkfed fodYi gSaA blesa dqN vM+pusa gSa 
tSls çfrykse olwyh foHko] Mk;ksM çfrykse fjdojh 
dh leL;k] fufo"V /kkjk] fjiy leL;k vkfn] tks 
ifjorZd ds lapkyu dks çHkkfor djrs gSaA fiNys 
n'kdksa [4] esa mPp foHko ykHk çkIr djus ds 
fy, i`Fkd vkSj xSj&i`Fkd mPp ykHk ifjorZd 
ds laca/k esa dqN pqukSfr;ka Hkh gSaA ifjfLFkfrvksa ds 
vuqlkj i`Fkd vkSj xSj&i`Fkd mPp ykHk ifjorZd 
dk mi;ksx fd;k tkrk gSA

2- Mhlh&Mhlh ifjorZd

,d baVjQsl flLVe okyk QksVksoksfYVd iSuy 
tks Mhlh v‚ijs'ku ds fy, fjpktsZcy cSVjh pktZ 
djus ds fy, mi;qä foHko ;k /kkjk cpkrk gSA 
QksVksoksfYVd cSVjh pktZlZ ds m|ksxksa] mixzgksa] lkSj 
okguksa vkSj ihoh iSuy ls ;qä Hkou dh Nr vkfn 
esa dbZ vuqç;ksx gSa tks QksVksoksfYVd cSVjh pktZj 
dk mi;ksx djrs gSaA dHkh&dHkh pkftaZx foHko 
;k /kkjk dks fu;af=r ugha fd;k tkrk gS] blfy, 
cSVjh ds u"V gksus ;k cSVjh ds thou dks NksVk gks 
tkus dh leL;k gksrh gS [5]A rks mPp n{krk ihoh 
cSVjh pktZj ds fuekZ.k ds fy, dqN vf/kdre ikoj 
IokbaV VªSfdax ,YxksfjFe lfgr cSVjh fofunsZ'kksa ds 
vuqlkj vius mfpr lapkyu dks c<+kok nsus vkSj 
vius dkedkt dks fu;af=r djus ds fy, Mhlh 
Mhlh ifjorZd dh vko';drk gSA Mhlh Mhlh 

ifjorZd dks LVsi vi ifjorZd ds :i esa Hkh tkuk 
tkrk gS tks de fufo"V Mhlh foHko dks mPp Mhlh 
foHko esa cnyus ds fy, mi;ksx fd;k tkrk gSA 
bu ifjorZdksa dks fMtkbu djuk vklku gksrk gS 
vkSj bUgsa O;kid :i ls dbZ vuqç;ksxksa esa mi;ksx 
fd;k tkrk gS tSls Mhlh eksVj Mªkbo] daI;wVj] 
?kjsyw midj.k vkfnA Mhlh Mhlh ifjorZd ds 
çn'kZu dks fofu;fer djus ds fy, ih (P)] ihvkbZ 
(PI) vkSj ihvkbZMh (PID) fu;a=d tSls ikjaifjd 
midj.k gSa tks yksM fopyu vkSj cM+s ekinaMksa ds 
rgr vlarks"ktud çn'kZu djrs gSaA blfy, jiV 
eksM daVªksyj vkSj Qth y‚ftd daVªksyj tSls u‚u 
yhfu;j daVªksy esFkM gSa tks fdlh Hkh {kf.kd fLFkfr 
ds fy, rsth ls çfrfØ;k nsrs gSa [6]A

3- okWYVst mPphdj.k rduhd

dbZ ys[kdksa us fofHkUu çdkj ds ifjorZd vkSj 
ihoh lj.kh jsfVax ij fopkj djrs gq,] lkSj ihoh 
lsy ds fy, fofHkUu çdkj ds foHko dks c<+kus 
dk çLrko fn;k gSA eYVhLVst ifjorZd fofHkUu 
dusD'kuksa esa dbZ pj.kksa esa dke djus okys ifjorZdksa 
ds foHko ykHk dks c<+kus dk igyk lkekU; rjhdk 
gSA eYVhLVst ifjorZd dks dSLdsM ifjorZd] 
baVjysOM ifjorZd vkSj eYVhysoy ifjorZd ds 
:i esa oxhZ—r fd;k tkrk gSA ekRlqvks ,p us 
dSLdsM ifjorZd dh lkekU; lajpuk dk çLrko 
fd;k ftlesa dSLdsM :i esa Mhlh ifjorZd 'kkfey 
gSaA igys pj.k esa foHko dk ruko de gS vkSj mPp 
vko`fÙk rjhds ls çn'kZu fd;k tk ldrk gS [7]
A baVjyhOM ifjorZd dk mi;ksx rc fd;k tkrk 
gS tc Mhlh Mhlh cwLV ifjorZd esa /kkjk rjax dh 
leL;k gksrh gSA ,y MCY;w] >kvks okbZ us mPp 
n{krk (Efficiency) lapkyu ds fy, foHko xq.kd 
lsy ds lkFk ,d baVjysOM ifjorZd dk çLrko 
fn;k gSA ;g fuxZeu lkbM [8] ij foHko xq.kd ds 
lkFk dSLdsM baVjyso ifjorZd dk ,d ijLij laca/k 
gS [9]A yh MCY;w vkSj ,Dl gh] us rhu ?kqekonkj 
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Ø‚LM ;qXeu fMtkbu fd, x, gSa ftlesa foHko 
Lrj dks c<+kok nsus ds fy, rhu ?kqekonkj ;qfXer 
çsjd gksrs gSaA ts okax vkSj okbZ yh }kjk çLrkfor 
rhu ?kqekonkj ;qfXer çsjd Mhlh Mhlh ifjorZdtks 
foHko ykHk vkSj mPp n{krk ds fy, ç;ksx fd;k 
tkrk gSA blesa ,dy fLop vkSj nks gkbfczM foHko 
xq.kd dksf'kdk,a gSaA nks gkbfczM foHko eYVhIyk;j 
dksf'kdk,a gSa [10]A [kku vkSj V‚YcVZ us cgqLrjh; 
e‚Mîwyj la/kkfj=&DySEM Mhlh&Mhlh ifjorZd 
dk çLrko fd;k gS ftlesa foHko lap; dks c<+kus 
ds fy, ,d la/kkfj= ls ;qä rhu fLop e‚Mîwy 
dk mi;ksx fd;k tkrk gSA bls dSisflVj&DySEiM 

e‚Mîwy [11] ds :i esa Hkh tkuk tkrk gSA

4- çLrkfor dUoVZj dk o.kZu
fp= 1 Mcy pj.k ço/kZu

foHko ykHk dks c<+kus ds fy, Mcy pj.k  
ço/kZu fu;ksftr fd;k x;k gSA Mcy LVst ço/kZu  
ds fy, lfdZV vkjs[k fp= 1 esa fn[kk;k x;k gSA 
O;kogkfjd çn'kZu ij ;g Vksiksy‚th 25 oksYV ds 
fn, x, fufo"V ds fy, 298 oksYV dk fuxZeu 
foHko nsrk gSA ;g lfdZV de ?kVdksa dk mi;ksx 
djrk gS] blfy,] ;g dkQh ljy gSA 50 gVZ~t 
v‚ijsfVax vko`fÙk ij bldh mPpre n{krk 92 % 
gSA

fp= 2 esa fufo"V vkSj fuxZeu foHko rjaxksa dks 
Mcy LVst ço/kZu ds fy, fn[kk;k x;k gSA rjaxksa 
ls Li"V gS fd fuxZeu foHko 298 oksYV gS vkSj 
fufo"V foHko 25 oksYV gSA blh rjg fufo"V /kkjk 
vkSj fuxZeu /kkjk osoQ‚eZ] tSlk fd fQxj 3 vkSj 
fQxj 4 esa fn[kk;k x;k gSA

lkj.kh 1& ifjorZd VksiksykWth ds ç;ksx ds fy,  
     ?kVd lwph

Øe 
la[;k

?kVd 
(Components)

fo'ks"krk,a

1 çsjd 180 𝜇𝐻

2 la/kkfj= 10 𝜇𝐹

3 fuxZeu la/kkfj= 4-7 𝜇𝐹

4 fLop ds çdkj e‚LQsV

5 fufo"V foHko 25 oksYV

6 MîwVh pØ 0-65

7 Mk;ksM 150 oksYV

lkj.kh 1] bl Vksiksy‚th esa mi;ksx fd, tkus 
okys ekinaMksa dks n'kkZrk gS tks 0-65 MîwVh pØ 
vkSj fufo"V foHko 25 oksYV ij lapkfyr gksrk gSA 
;gka e‚LQsV çdkj fLop lapkyu ds fy, mi;ksx 
gks jgk gSA çsjd vkSj la/kkfj= Øe'k% 180 𝜇𝐻 vkSj 
10 𝜇𝐹 dk mi;ksx fd;k tkrk gSA

5- vuqdj.k ifj.kke (Simulation Results)

çLrkfor Vksiksy‚th ds fleqys'ku ifj.kke bl 
[kaM esa fn[kk, x, gSaA foHko ykHk] n{krk] fuxZeu 
ikoj vkSj fjiYl ds ekiu ds fy, vyx&vyx 
iSjkehVj fy, x, gSaA
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fp= 2% çLrkfor Vksiksy‚th 2 ds fy, fufo"V 
vkSj fuxZeu foHko rjax

fp= 3 % çLrkfor duoVZj ds fy,  
fufo"V /kkjk osoQ‚eZ

fp= 5 % fuxZeu foHko cuke MîwVh lkbfdy xzkQ

5-1 fuxZeu ifj.kke &1

lkj.kh 2 % çLrkfor Vksiksy‚th ds fy, 
fuxZeu ifj.kke

fufo"V foHko Vi 25 oksYV

fuxZeu foHko Vo 298 oksYV

fufo"V /kkjk Ii 5-265 ,Eis;j

fuxZeu /kkjk Io 0-4045 ,Eis;j

foHko ykHk 11-92

fufo"V 'kfä 131-625 okV

fuxZeu 'kfä 120-74 okV

n{krk 91-73

rqyukRed v/;;u esa ik;k x;k fd bl 'kks/
ki= us ekStwnk Vksiksy‚th ls mPp foHko ykHk] mPp 
n{krk] de fjiYl ds lkFk ifj.kke fn,A blds 
vfrfjä bl 'kks/ki= esa de fLop ds lkFk dke 
fd;k x;kA

fp= 4 % çLrkfor duoVZj ds fy,  
fuxZeu /kkjk osoQ‚eZ
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fp= 6 % ekStwnk Vksiksy‚th ds fy, lfdZV vkjs[k

ekStwnk Vksiksy‚th ds vuqdj.k ifj.kke uhps fn, x, fp=ksa esa n'kkZ, x, gSaA

fp= 7 % ekStwnk Vksiksy‚th ds fy,  
fujxeu foHko rjax

fp= 8% çLrkfor duoVZj ds fy, fuxZeu /kkjk 
osoQ‚eZ

vuqdj.k ifj.kke ds vk/kkj ij ekStwnk Vksiksy‚th us fuEufyf[kr ifj.kke fn,A

5-2 fuxZeu ifj.kke &2

lkj.kh 3 % ekStwnk Vksiksy‚th ds fy, fuxZeu ifj.kke

fufo"V foHko Vi 25 oksYV

fuxZeu foHko Vo 264-3 oksYV

fufo"V /kkjk Ii 2-372 ,Eis;j

fuxZeu /kkjk Io 0-3581 ,Eis;j

foHko ykHk 10-57

fufo"V 'kfä 59-3 okV

fuxZeu 'kfä 94-64 okV

n{krk 63
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nksuksa Vksiksy‚th dh rqyuk esa ;g Li"V gksrk 
gS fd 'kks/k i= dh Vksiksy‚th ekStwnk Vksiksy‚th ls 
csgrj ifj.kke nsrh gSA ekStwnk Vksiksy‚th 'kks/k i= 
dh Vksiksy‚th dh rqyuk esa de n{krk vkSj de 
foHko ykHk çnku djrh gSA

6-  fu"d"kZ

bl i= esa ekStwnk Vksiksy‚th ds fleqys'ku 
e‚My vkSj rjax dks fn[kk;k x;k gSA çLrkfor 
ifjorZdvkxs ds 'kks/k ds fy, fn, x, ekinaMksa 
ds fy, loksZÙke ifj.kke nsrk gS vkSj 'kks/kdrkZvksa 
vkSj oSKkfudksa ds fy, mUufr ds fopkj çnku dj 
ldrk gSA çLrkfor ifjorZdesa dbZ egRoiw.kZ lq/kkj 
ns[ks x, gSa] ftlesa ,d mPp foHko ykHk] de rjax] 
mPp n{krk vkSj e‚LQsV ij de foHko dk ruko 
'kkfey gSA ;g ifjorZd de fLop ds lkFk mPp 
foHko] mPp n{krk vkSj de ygj çnku djrk gSA 
çLrkfor mijksä ifjorZd 25 oksYV fufo"V ysdj 
298 oksYV fuxZeu esa nsrk gSA bl çdkj ;g yxHkx 
12 dk foHko xsu nsrk gSAMh lh Mh lh ifjorZd dk 
mi;ksx bysfDVªd okguksa vkSj lksyj IykaV esa O;kid 
:i ls fd;k tkrk gSA fLop de djds] de fjiy 
vkSj foHko ykHk dks c<+kus ds vkSj Hkh ç;kl fd;s 
tk ldrs gSaA

ç;qä 'kCnkcyh

Renewable Energy 
Sources

uohdj.kh; ÅtkZ lzksr

Voltage Gain foHko ykHk
PV Panel QksVksoksfYVd iSuy
Maximum Power Point 
Tracking Algorithm

vf/kdre ikoj IokbaV 
VªSfdax ,YxksfjFe

Efficiency n{krk
Double Stage 
Amplification

f} pj.k ço/kZu

Frequency vko`fÙk
Current /kkjk
Power 'kfä
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