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lkjka'k
vkaf'kd Nk;kadu (PS), lkSj iQksVksoksfYVd (SPV) lj.kh ij xSj&leku fofdj.k dh ,d ?kVuk gS tks SPV lj.kh dh 

vkmViqV 'kfDr esa deh dh vksj ys tkrh gSA vkaf'kd Nk;kadu fLFkfr;ksa ds rgr fo|qr ÅtkZ :ikarj.k vkSj vkmViqV 'kfDr 

dks c<+kus ds fy,] bl 'kks/ i=k esa ,d ubZ lkSj iQksVksoksfYVd lj.kh iqulZajpuk j.kuhfr çLrkfor dh xbZ gSA lkSj ljf.k;ksa 

ds chp dusD'ku dh iqulZajpuk bl izdkj ls dh tkrh gS fd fctyh dh gkfu] ok;fjax dusD'ku dh la[;k vkSj ykxr de 

gks tkrh gSA çLrkfor iqulZajpuk j.kuhfr ds çn'kZu dh rqyuk ikjaifjd dqy ØkWl VkbM (TCT) foU;kl ls dh tkrh gSA 

çLrkfor foU;kl ds çn'kZu fo'ys"k.k ds fy,] 6×4 SPV lj.kh ij ik¡p fofHkUu vkaf'kd Nk;kadu ekeyksa dh tk¡p dh 

tkrh gS vkSj vf/dre ikoj ikWbaV (MPP) vkSj çn'kZu vuqikr (PR) dks ekik tkrk gSA ifj.kkeksa ds vuqlkj] ;g vuqeku 

yxk;k x;k gS fd çLrkfor foU;kl rduhd TCT foU;kl dh rqyuk esa vf/dre vkaf'kd Nk;kadu esa csgrj vkmViqV 

'kfDr nsrh gSA blds vfrfjDr] blesa TCT dh rqyuk esa de ok;fjax dusD'ku dk ykHk gS] tks tfVyrk] ok;fjax le; vkSj 

ok;fjax gkfu dks de djrk gSA bldk mi;ksx NksVs vkSj cM+s SPV ç.kkfy;ksa esa iSuy LFkkiuk ds fy, (TCT) vfHkfoU;kl 

ds vPNs çfrLFkkiu ds :i esa fd;k tk ldrk gS] D;ksafd ØkWl VkbZ dh de la[;k ds dkj.k ;g vf/d fdiQk;rh gSA

Abstract
Partial Shading (PS) is a phenomenon of non - uniform irradiance on solar photovoltaic (SPV) array which 

leads to reduction in output power of SPV array. To enhance the electrical energy conversion and output power 
under partial shading conditions, a novel solar photovoltaic array reconfiguration strategy is proposed in this 
research paper. The connections between solar arrays are reconfigured in such a way that power losses, number 
of wiring connections as well as cost are reduced. The performance of the proposed reconfiguration strategy is 
compared with conventional TCT configurations. For the performance analysis of proposed configuration, five 
various partial shading cases are investigated on a 6×4 SPV array and measure mañimum power point (MPP) and 
performance ratio (PR). According to the results, it is anticipated that the proposed configuration technique gives 
better output power in maximum partial shading when compared to TCT configuration. Additionally, it has the 
benefit of less wiring connections compared to TCT, which minimize complexity, wiring time, and wiring losses. 
It can be used as a good replacement of TCT configuration for panel installation in small as well as large SPV 
systems because it is more economical due to the reduced number of cross ties.

eq[; 'kCn% fczt fyaDM (ch,y)] ckbZikl Mk;ksM] guhdkWEc (,plh)] vkaf'kd Nk;kadu fLFkfr] J`a•yk lekukarj 

(,lih)] Nk;kadu ekeys] lkSj iQksVksoksfYVd lsy] dqy ØkWl VkbM (VhlhVh)A
Key Words: Bridge Linked (BL), Bypass Diode, Honeycomb (HC), Partial Shading Condition, Series 
Parallel (SP), Shading Cases, Solar Photovoltaic Cell, Total Cross Tied (TCT).
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ifjp;

lw;Z ÅtkZ dk lcls çpqj lzksr gS] vkSj bldk 
mi;ksx orZeku vkSj Hkfo"; dh ÅtkZ vko';drkvksa 
dks iwjk djus ds fy, dbZ rjhdksa ls fd;k tk ldrk 
gSA lkSj ÅtkZ dk mi;ksx djus dk lcls vke vkSj 
lh/k rjhdk lkSj iQksVksoksfYVd (,lihoh) rduhd 
gSA ,lihoh dksf'kdkvksa dk mi;ksx djds lkSj 
fofdj.k dks lh/s fctyh esa ifjofrZr fd;k tkrk gSA 
vU; uohdj.kh; ÅtkZ lzksrks a dh rqyuk esa] ,lihoh 
rduhd yxkrkj rsth ls c<+ jgh gS vkSj ;g lcls 
çeq• uohdj.kh; fodYi gS[1,2] dbZ dkjd laHkkfor 
:i ls lkSj iQksVksoksfYVd (,lihoh) dksf'kdkvksa ds 
fctyh mRiknu dks de djrs gSa] ysfdu vkaf'kd 
Nk;kadu (ih,l) eq[; dkj.k gS vkSj muesa ls 
lcls çeq• gSA[3]  vkaf'kd :i ls Nk;kafdr lsy 
vkaf'kd Nk;kadu ds nkSjku v&Nk;kafdr lsy dh 
rqyuk esa de fofdj.k çkIr djrs gSaA çR;sd lkSj 
lsy ds ekè;e ls leku ek=kk esa /kjk çokfgr gksuh 
pkfg, D;ksafd os vkerkSj ij J`a•yk esa tqM+s gksrs 
gSaA Nk;kafdr lsy xSj&Nk;kafdr lsy ds leku /kjk 
•hapus ds fy, mRØe vfHkufr (Reverse Bias) 
{ks=k esa dke djuk 'kq: djrs gSaA ifj.kkeLo:i 
Nk;kafdr lsy ÅtkZ dk mi;ksx djuk 'kq: dj nsrk 
gSA blls ,d mPp ck;l oksYVst mRiUu gks ldrk 
gS] tks Nk;kafdr lsy ds VwVus dk dkj.k cusxk vkSj 
,d gkWV LikWV dk fuekZ.k djsxkA lkfgR; esa PS 
çHkkoksa dks de djus vkSj bu eqíks a dks lacksf/r 
djus ds fy, fofHkUu rjhdksa ij ppkZ dh xbZ gSA[4] 

'kksèkdrkZvksa us vkaf'kd Nk;kadu ds çHkkoksa dks nwj 
djus vkSj mRikfnr fctyh dh ek=kk dks c<+kus ds 
fy, vfèkdre laHko fctyh fudkyus ds rjhdksa 
dh •kst ij è;ku dsafær fd;k gSA lHkh miyC/ 
lekèkkuks a esa ls] ihoh lsy@,js ds lekukarj esa 
ckbZikl Mk;ksM dk dusD'ku lcls vke lek/kuksa esa 
ls ,d gSA ;fn tqM+s gq, iSuyksa esa ls ,d Nk;kafdr 
gS] rks fcuk Nk;kafdr iSuy dk djaV ckbZikl Mk;ksM 
ls gksdj cgrk gS vkSj ;g lkSj dksf'kdkvksa dks 
uqdlku igqapkus ls jksdrk gSA¹5º gkykafd] Mk;ksM ds 
lkFk ihoh ljf.k;ksa dk mRiknu ç.kkyh dh lexz 

ykxr dks c<+krk gSA ckbZikl Mk;ksM ,lihoh oØ 
dh tfVyrk dks c<+krs gSa vkSj ikoj&oksYVst vkSj 
djaV&oksYVst oØksa dks dbZ eSfDlek ds lkFk csgn 
xSj&jSf•d cukrs gSaA vU; lHkh LFkkuh; vfèkdre 
ikoj ikWbaV~l ds chp oSf'od vf/dre ikoj 
ikWbaV (th,eihih) dk irk yxkus ds fy,] ;g 
ikjaifjd vf/dre ikoj ikWbaV (,eihih) rduhdksa 
(,y,eihih) dks xqejkg djrk gSA lkfgR; esa dbZ 
,eihihVh rduhdksa dk o.kZu fd;k x;k gSA ;s 
rduhdsa flLVe dh çfrfØ;k'khyrk dks c<+k ldrh 
gSaA gkykafd] dqN ,eihihVh rduhdsa ,d fo'ks"k 
Nk;kadu iSVuZ ds fy, dke djrh gSa vkSj vU; 
Nk;kadu iSVuZ ds fy, foiQy gks tkrh gSaA blds 
vykok] dqN ,eihihVh rduhdsa dsoy fleqys'ku  
ifj.kkeksa }kjk lefFkZr gSa] gkykafd] okLrfod ekeyk 
dkiQh vyx gksxk D;ksafd i;kZoj.kh; iSjkehVj dbZ 
dkjdksa (tSls& çdk'k dh rhozrk] rkieku] mez c<+us]  
/wy vkSj vkaf'kd Nk;kadu) ij fuHkZj djrk gSA 
fofHkUu vuqç;ksxks a ds fy, vyx&vyx ,eihihVh 
,YxksfjFe mi;qDr gSaA çR;sd ç.kkyh esa] ,d 
,YxksfjFe leku ifj.kke ugha ns ldrk gS] tks 
miyC/ fodYiksa ds chp p;u dks pqukSrhiw.kZ cukrk 
gSA¹6]8º

ih,l uqdlku ls fuiVus ds fy, lkfgR; esa 
crkbZ xbZ vU; rduhdksa esa ,lh iSuy] tujs'ku 
daVªksy lfdZV] ekbØks&duoVZj] eYVh&ysoy dUoVZj] 
eqvkotk] cSVjh bDoykbtj] ÅtkZ fjdojh vkfn 
'kkfey gSaA bu rduhdksa esa 'kkfey mPp ykxr vkSj 
gkMZos;j dh tfVyrk vkSj blds dk;kZUo;u ,d 
vke •keh gS] tks mUgsa de yksdfç; cukrh gSA¹9&13º

lkfgR; esa ih,l çHkko dks nwj djus ds fy, 
,d oSdfYid fof/ ihoh ljf.k;ksa dk varlZaca/ 
gSA lj.kh ds Hkhrj ihoh ljf.k;ksa dks tksM+us ds 
vfHkfoU;kl dks ,d varlZca/ ;kstuk ;k ihoh 
foU;kl ds :i esa ifjHkkf"kr fd;k x;k gSA lkfgR; 
esa] ihoh iSuyksa ds varlZaca/ ds fy, fofHkUu ikjaifjd 
foU;klksa dk mYys• fd;k x;k gSA ekStwnk foU;klksa 
esa ,lih (lhjht&lekukarj)] ch,y (fczt&fyaDM)] 
VhlhVh (VksVy&ØkWl&VkbM)] ,plh (guhdkWEc)] 
vkfn 'kkfey gSa] tSlk fd fp=k 1 esa fn•k;k x;k 
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gSA¹14&17º vko';d vkmViqV ikoj çnku djus ds fy,] 
SP O;oLFkk SPV iSuyksa dks igys J`a•yk esa vkSj fiQj 
lekukarj esa tksM+rh gSA taD'ku dh iafDr;ksa esa lacaèkksa 
dks tksM+dj] TCT foU;kl SP foU;kl dks la'kksf/r 
djrk gSA foU;kl esa] pkj vklUu ekWMÔwy ds lewg ,d 
lsrq fn"Vdkjh (Bridge Rectifier) lfdZV tSlk fn•us 
okys rjhds ls tqM+s gksrs gSa] tgk¡ igys nks ekWMÔwy vxys 
nks ekWMÔwy ds lkFk J`a•yk esa vkSj fiQj muds lkFk 
lekukarj esa tqM+s gksrs gSaA HC O;oLFkk esa iSuy ,d 
"kV~dks.kh; <kaps esa tqM+s gksrs gSaA lkfgR; ds vuqlkj] 
vf/dka'k vkaf'kd Nk;k fLFkfr;ksa esa] SP, BL vkSj HC 
(PSCs) dh rqyuk esa TCT foU;kl esa fctyh çkfIr 
vf/d gksrh gSA gkykafd] ØkWlVkbZ dh ykxr vkSj mPp 
ok;fjax çfrjks/ uqdlku ij muds çHkko dks TCT 
dusfDVfoVh fMtkbu esa ugha ekuk tkrk gSA¹18&25º

ekStwnk rjhdksa dh dfe;ksa dks nwj djuk vkSj 
ekStwnk fLFkfr ds fy, lHkh ekStwnk rjhdksa ds lexz 
çHkko ij fopkj djus ds ckn ,d ,slk rjhdk 
cukuk vko';d gS tks dk;kZRed vkSj mi;qDr 
gksA ekStwnk ikjaifjd baVjdusD'ku ;kstukvksa dh 
dfe;ksa dks è;ku esa j•rs gq,] orZeku vè;;u ,d 
la'kksf/r&TCT (MTCT) foU;kl dk çLrko djrk 
gS] ftlesa TCT foU;kl ds ok;fjax laca/h eqíks a 
(tSls vfrjsd vkfn) dks nwj djus vkSj PSC ds 
rgr csgrj vkmViqV ikoj cuk, j•us dh {kerk 
gSA TCT dh rqyuk esa bl foU;kl esa ØkWl VkbZ dh 
deh ls ok;fjax dk le;] ok;j ykWl vkSj dqy 
ykxr de gks tkrh gSA ;g PSC ds rgr vkmViqV 
ikoj dks vuqdwfyr djus esa Hkh iQk;nsean gSA 
çLrkfor iqulZajpuk rduhd de vkSj mPp jsVsM 
SPV flLVe ds fy, ykxw gSaA

bl 'kks/ i=k dh lajpuk bl çdkj gS% Hkkx&2 
esa] çLrkfor la'kksf/r TCT foU;kl dh PV lj.kh 
dk;kZUo;u j.kuhfr ds ekWMfyax ij ppkZ dh xbZ gSA 
Hkkx&3 esa] çLrkfor foU;kl vkSj TCT foU;kl dh 
vkmViqV ikoj dh rqyuk ds vk/kj ij ifj.kkeksa dks 
fofHkUu Nk;kadu ekeyksa ds rgr le>k;k x;k gSA 
Hkkx&4 esa bl {ks=k esa fu"d"kZ vkSj Hkfo"; ds dke 
ij ppkZ dh xbZ gSA

fp=k 1- fofHkUu ,lihoh (6x4) foU;kl (a) 

J`a•yk&lekukarj] (b) dqy&ØkWl&VkbZM] (c) fczt&fyad] 

(d) guh&dkWEc
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foU;kl çLrkfor fd;k x;k gS tks ekStwnk TCT foU;kl 
dk la'kks/u gSA MTCT fMtkbu esa] ØkWlVkbt ds chp 
dusD'ku lhf<+;ksa dh mM+kuksa }kjk çsfjr gksrk gSA igyh 
iafDr esa] ØkWlVkbt igys vkSj nwljs dkWye ds chp 
tqM+s gksrs gSaA nwljh iafDr esa] iSVuZ ,d dkWye ls vkxs 
c<+rk gS vkSj ØkWlVkbt nwljs vkSj rhljs dkWye ds 
chp tqM+s gksrs gSaA dusD'ku dh f'kfÝVax rhljh] pkSFkh 
iafDr;ksa ds fy, tkjh jgrh gSA MTCT fMtkbu TCT 
dh rqyuk esa vko';d ØkWlVkbt dks de djus ds 
fy, çLrkfor gSA blds vfrfjDr] ØkWlVkbt dh de 
la[;k fuekZ.k ds nkSjku de ok;fjax le; vkSj blh 
ds vuq:i de ok;j ykWl vkSj ykxr esa ;ksxnku nsrh 
gSA fp=k 2. 6×4 TCT (lHkh ekWMÔwy iafDr esa ca/s gSa) 
vkSj MTCT (dsoy nks ekWMÔwy ,d iafDr esa ca/s gSa) 
fMtkbu fd, x, PV ljf.k;ksa dh ,d lj.kh fn•krk 
gSA rkfydk 1 çR;sd fMtkbu ds fy, ØkWlVkbt 
la[;kvksa dks çnf'kZr djrh gSA TCT esa 6×4 ds fy, 
ØkWlVkbt dh lcls vf/d la[;k 15 gSA ;g ekuk 
tkrk gS fd ,eVhlhVh esa laca/ksa dh la[;k ikap gS] tks 
VhlhVh] ch,y vkSj ,plh lajpukvksa ls dkiQh de gS] 
vFkkZr Øe'k% 15] 8 vkSj 8A

fØ;kfof/

lkSj iQksVksoksfYVd ç.kkyh dk ekWMfyax
iQksVksoksfYVd dksf'kdkvksa ds vuqdj.k vkSj 

dk;kZUo;u ds fy,] dbZ ekWMyksa dk mi;ksx fd;k tkrk 
gSA çR;sd ekWMy ,d vfrfjDr ?kVd ds lkFk iwoZ dh 
rqyuk esa ,d mUufr gSA blds foijhr] çR;sd mUufr 
ds lkFk ekWMy dh tfVyrk vkSj ykxr c<+ tkrh gSA 
lHkh ds chp ,d vkSj nks&Mk;ksM ekWMy eq[; :i ls 
ilan fd, tkrs gSaA vU; ekWMyksa ds uqdlku ;g gSa fd 
;k rks mudh lVhdrk de gksrh gS ;k ekWMy cukus ds 
fy, dbZ ekinaMksa dh vko';drk gksrh gSA nks&Mk;ksM 
ekWMy dh rqyuk esa ,dy Mk;ksM ekWMy dks ykxw djuk 
vklku gS] D;ksafd bls ykxw djus ds fy, ik¡p ekinaMksa 
dh vko';drk gksrh gSA lkfgR; esa] okLrfod ckgjh 
ifjfLFkfr;ksa esa çn'kZu ewY;kadu ds fy, ,d Mk;ksM 
ekWMy dh fliQkfj'k dh tkrh gSA ,d Mk;ksM ekWMy 
dks lkSj lsy dk çfrfuf/Ro djus ds fy, lcls ljy 
n`f"Vdks.k ekuk tkrk gS] blfy, bldk mi;ksx orZeku 
vè;;u dk;Z esa Hkh fd;k tkrk gSA¹26&30º

çLrkfor la'kksf/r VhlhVh dkWfUiQxjs'ku dh 
dk;kZUo;u j.kuhfr

orZeku dk;Z esa ,d u;k la'kksf/r&TCT (MTCT) 

 fp=k 2- (a) VhlhVh (6x4) vkSj (b) la'kksf/r&VhlhVh (6x4) dh lj.kh lajpuk vkSj fo|qr dusD'ku
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rkfydk 1- fo|eku vkSj çLrkfor foU;klksa ds fy, ?kuRo 

vkSj ØkWl VkbZ dh la[;k dh rqyuk

izkpy vfHkfoU;kl çdkj

lik          VhlhVh      uhyk               dksVZ               ,eVhlhVh 

(çLrkfor)

ØkWl VkbZ 

dh la[;k

0 15 8 8 5

?kuRo 

» esa

0 100 53 53 33

çn'kZu vuqikr (ihvkj) dh x.kuk
,lihoh esa] ihvkj og dkjd gS ftldk mi;ksx 

,lihoh ç.kkyh dh okLrfod n{krk dh x.kuk 
djus ds fy, fd;k tkrk gSA ;g lkSj fofdj.k ds 
v/wjs mi;ksx vkSj yksM ij miyC/ vkmViqV ds  
va'k dks n'kkZrk gSA ;g fdlh Hkh vkdkj vkSj fofHkUu  
fofdj.kksa ds rgr vkaf'kd :i ls Nk;kafdr ihoh 
ljf.k;ksa dh rqyuk djus dh vuqefr nsrk gSA¹31º 
mPprj dk vFkZ gS mPprj ç.kkyh n{krkA PR bl 
çdkj fn;k x;k gS% 

	 *
PA GPR
IRA Pdc

= 	 (1)

tgk¡] W esa lj.kh dh vkmViqV 'kfDr gS] W/m2 
esa lj.kh dk dqy fofdj.k Lrj gS] lanHkZ fofdj.k Lrj 
W/m2 gS vkSj W esa lj.kh dh dc jsfVax gSA lkfgR; 
ds vuqlkj] ;g ns•k x;k gS fd ØkWl VkbZ uqdlku 
Hkh flLVe ds çn'kZu dks çHkkfor djrs gSaA fiNys 
vè;;u esa mYys• fd;k x;k gS fd 6×4 PV lj.kh 
ds fy, dscy ds 4mm2 ds ikj vuqHkkxh; {ks=k ds 
fy, ØkWl VkbZ vkSj dusD'ku uqdlku ds dkj.k fctyh 
dh gkfu dqy vkmViqV ikoj dk 0-6» gSA VhlhVh 
vkSj ,eVhlhVh foU;kl esa ØkWl VkbZ ds dkj.k fctyh 
dh gkfu ij fopkj djrs gq, ihvkj dh x.kuk dh xbZ 
gSA[32-34] ØkWl VkbZ ds dkj.k fctyh dh gkfu dh x.kuk 
çfr ØkWl VkbZ fctyh dh gkfu dk irk yxkdj dh 
tkrh gS tks 0-03» gSA tSlk fd rkfydk 1 esa crk;k 
x;k gS] VhlhVh esa vfèkdre ØkWl VkbZ 15 gS] bl 
çdkj VhlhVh foU;kl ds dkj.k vfrfjDr fctyh dh 
gkfu 0-45» gksrh gS] nwljh vksj 5 ØkWl VkbZ ds lkFk 
,eVhlhVh foU;kl esa dqy fctyh mRiknu dk 0-15» 

fctyh dh gkfu gksrh gSA orZeku vè;;u esa] VhlhVh 
vkSj ,eVhlhVh foU;kl esa ekStwn vfrfjDr ØkWl VkbZ 
ds dkj.k vfrfjDr fctyh dh gkfu ij fopkj djds 
'kq¼ ihvkj dh x.kuk dh tkrh gSA

urhts vkSj ppkZ,a

ekud ijh{k.k fLFkfr;ksa ds rgr ,dleku 
fofdj.k fLFkfr (1000 W/m2) esa 6×4 PV lj.kh  
}kjk mRikfnr vf/dre 'kfDr 4857 okV gSA ;g ns•k 
x;k gS fd ,dleku fofdj.k ds rgr nksuksa foU;kl 
,d gh vf/dre 'kfDr dk mRiknu dj jgs gSa tSlk 
fd fp=k 3 esa Nk;kadu ds fcuk TCT vkSj MTCT 
foU;kl ds orZeku&oksYVst vkSj ikoj&oksYVst fo'ks"krk 
oØksa esa fn•k;k x;k gSA lj.kh vkSj ekWMÔwy MPP 
'kfDr ds lkFk&lkFk fofHkUu Nk;kadu ekeyksa ds fy, 
lj.kh dk lexz çn'kZu vuqikr (PR) vxys vuqHkkx 
esa fn•k;k x;k gSA

(a) /kjk&oksYVst

(b) ikoj&oksYVst

fp=k 3- (a) /kjk&oksYVst (b) 'kfDr&oksYVst Nk;kadu ds 

fcuk VhlhVh vkSj ,eVhlhVh foU;kl ds vfHky{kf.kd oØ
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orZeku dk;Z esa ç;qDr Nk;kadu dsl mnkgj.k
bl dk;Z esa PS fLFkfr;ksa ds rgr TCT vkSj 

MTCT foU;kl dh tkap dk fo'ys"k.k djus ds fy, 
fofHkUu Nk;kadu ekeyksa ij fopkj fd;k x;k gSA fp=k 
4 esa Nk;kadu ds ik¡p ekeys fn•k, x, gSa tks lkfgR; 

esa lcls vf/d fjiksVZ fd, x, gSaA¹35] 36º ;s Nk;kadu 
ekeys gSa ekeyk 1&uhps ,dy iafDr ekeyk 2&fod.kZ 
ekeyk 3&dkYifud 1 ekeyk 4& dkYifud 2 ekeyk 
5&ÅèokZ/j nk;ka LraHkA

 fp=k 4. 6×4 ihoh lj.kh ds fy, fofHkUu Nk;kadu ekeys% (a) fupyh ,dy iafDr] (b) fod.kZ] (c) dkYifud 1]  

(d) dkYifud 2] (e) ÅèokZ/j nk;ka LraHk

,l ihoh lj.kh ds ikoj vkmV iqV ij fofHkUu 
vkaf'kd Nk;kadu ekeyksa dk ifj.kke fo'ys"k.k

'ksfMaxdsl 1 (uhps ,dy iafDr)% bl ekeys 
esa] çn'kZu dk ewY;kadu djus ds fy, fofdj.k ds nks 
Lrjksa dk mi;ksx fd;k tkrk gSA lewg ,d ('kh"kZ ikap 
iafDr;k¡) 1000W/m2 vkSj lewg nks (uhps dh iafDr) 
200W/m2 fofdj.k çkIr djrk gSA bl PS fLFkfr esa] 
iwjh vafre iafDr Nk;kafdr gS vkSj vafre iafDr dks 
NksM+dj lHkh iafDr;k¡ iw.kZ fofdj.k çkIr djrk gSA 
bl Nk;kadu ekeys ds fy, ikoj vkmViqV vkSj PR 
rkfydk 2 esa fn, x, gSaA TCT vkSj MTCT foU;kl 
dk çn'kZu vuqikr leku gS] ;kuh 0-95A lkFk gh] nksuksa 
foU;klksa esa ÅtkZ dk viO;; djus okys ekWMÔwy dh 
la[;k leku gS] ;kuh 4A TCT esa vf/d ØkWl VkbZ ds 
dkj.k vfrfjDr ykxr dks è;ku esa j•rs gq,] leku 
vkmViqV ikoj ds lkFk MTCT csgrj fodYi gSA

çn'kZu vuqikr (ihvkj) dh x.kuk%
lj.kh ij dqy fofdj.k 

=  (vNk;kafdr vuq[kaMksa dh la[;k*1000) 
+ (Nk;kafdr vuq[kaMksa dh la[;k*200) 
= 20*1000 + 4*200 = 20800                                                                                                                 
IRA dh x.kuk bl çdkj dh tk ldrh gS      

IRA = lj.kh ij dqy fofdj.k 

lj.kh ea s dqy vu[q kMa

       = 220800
866.66 /

24
W m=

Pdc = lj.kh esa vuq[kaMksa dh la[;k*,dy vuq[kaM dh 
MPP 'kfDr = 24*202

TCT dk PR bl çdkj fn;k tk ldrk gS                              
4000 1000

* 0.95
866.66 24* 202

PR = =
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MTCT dk PR bl çdkj fn;k tk ldrk gS
3985 1000

* 0.95
866.66 24*202

PR = =

Nk;kadu dsl 2 (fod.kZ)% bl ekeys esa] 
lewg ,d (17 iSuy) dks 1000W/m2 fofdj.k 
çkIr gksrk gS vkSj lewg 2 (fod.kZ 7 iSuy) 
200W/m2 fofdj.k çkIr djrs gSaA bl PS fLFkfr 
esa] Nk;kadu ds varxZr vkus okys lHkh iSuy 
SPV lj.kh dh fofHkUu iafDr;ksa ls lacaf/r gSaA  
fod.kZ Nk;kadu fLFkfr;ksa ds nkSjku ikoj vkmViqV vkSj 
PR rkfydk 2 esa fn, x, gSaA ;g ns•k tk ldrk gS 
fd fod.kZ Nk;kadu fLFkfr;ksa ds rgr] MTCT foU;kl 
TCT foU;kl dh rqyuk esa vf/d vf/dre 'kfDr 
mRiUu dj jgk gSA MTCT dk çn'kZu vuqikr 0-87 
gS] tks TCT (0-82) ls csgrj gSA gkykafd ifj.kkeksa 
ls ;g Hkh ns•k x;k gS fd ÅtkZ dk viO;; djus 
okys ekWMÔwy dh la[;k TCT esa mYys•uh; :i ls 
de gks xbZ gS ;kuh 1A ;gk¡ MTCT foU;kl dks ykxw 
djus dk xq.k ;g gS fd ;g TCT dh rqyuk esa de 
ØkWl VkbZ ds dkj.k csgrj 'kfDr ds lkFk&lkFk ykxr 
dks de djrk gSA
çn'kZu vuqikr dh x.kuk%

TCT dk PR bl çdkj fn;k tk ldrk gS
3088 1000

* 0.82
766.66 24*202

PR = =

MTCT dk PR bl çdkj fn;k tk ldrk gS
3239 1000

* 0.87
766.66 24*202

PR = =

Nk;kadu fLFkfr 3 (dkYifud 1)% bl ekeys 
esa lewg ,d (oSdfYid iafDr;ksa ds 12 iSuy) dks 
1000W/m2 fofdj.k çkIr gksrk gS vkSj lewg 2 (12 
iSuy) dks 200W/m2 fofdj.k çkIr gksrk gSA dkYifud 
1 Nk;kadu ds nkSjku fctyh mRiknu vkSj PR rkfydk 
2 esa fn, x, gSaA ;g ns•k tk ldrk gS fd dkYifud 
1 Nk;kadu ds rgr MTCT foU;kl TCT dh rqyuk 
esa 0-81 ds çn'kZu vuqikr ds lkFk csgrj fctyh dk 
mRiknu dj jgk gS tks 0-79 gSA gkykafd bl Nk;kadu 
ekeys esa ÅtkZ dk viO;; djus okys ekWMÔwy dh 
la[;k TCT esa de gS ;kuh 8 tcfd MTCT esa 10 
ekWMÔwy gSaA bl Nk;kadu ekeys ds fy,] TCT dh 
rqyuk esa MTCT vkmViqV ikoj ds lkFk&lkFk ykxr 

dkjd ij fopkj djus ds fy, ,d csgrj fodYi gSA
çn'kZu vuqikr dh x.kuk%

TCT dk PR bl çdkj fn;k tk ldrk gS
2327 1000

* 0.79
600 24*202

PR = =

MTCT dk PR bl çdkj fn;k tk ldrk gS
2360 1000

* 0.81
600 24*202

PR = =

Nk;kadu fLFkfr 4 (dkYifud 2)% bl ekeys 
esa] lewg ,d (13 iSuy) 1000W/m2 fofdj.k çkIr 
djrk gS vkSj lewg 2 (11 iSuy) 200W/m2 fofdj.k 
çkIr djrk gSA dkYifud 2 Nk;kadu fLFkfr ds nkSjku 
fctyh mRiknu vkSj PR rkfydk 2 esa fn, x, gSaA 
;g ns•k tk ldrk gS fd dkYifud 2 Nk;kadu ds 
rgr MTCT foU;kl 0-66 PR okys TCT foU;kl 
dh rqyuk esa vPNs çn'kZu vuqikr ;kuh 0-67 ds lkFk 
csgrj vf/dre 'kfDr çnku dj jgk gSA TCT esa 
ÅtkZ dk viO;; djus okys ekWMÔwy dh la[;k 8 gS 
tks MTCT (9) dh rqyuk esa de gSA blds vykok 
dkYifud 2 Nk;kadu ekeys esa] TCT dh rqyuk esa 
MTCT vkmViqV ikoj ds lkFk&lkFk ykxr dkjd ij 
fopkj djus ds fy, ,d csgrj fodYi gSA
çn'kZu vuqikr dh x.kuk%

TCT dk PR bl çdkj fn;k tk ldrk gS
2036 1000

* 0.66
633.33 24*202

PR = =

MTCT dk PR bl çdkj fn;k tk ldrk gS
2075 1000

* 0.67
633.33 24*202

PR = =

Nk;kadu dsl 5 (ÅèokZ/j nk;ka LraHk)% bl 
ekeys esa] lewg ,d (18 iSuy) dks 1000W/m2 
fofdj.k çkIr gksrk gS vkSj lewg 2 (6 iSuy) dks 
200W/m2 fofdj.k çkIr gksrk gSA bl PS fLFkfr esa] 
iwjk pkSFkk LraHk Nk;kafdr gksrk gS vkSj igyk] nwljk 
vkSj rhljk LraHk iw.kZ fofdj.k çkIr djrk gSA ÅèokZ/j 
nk,¡ nksgjs LraHk Nk;kadu dh fLFkfr ds nkSjku ikoj 
vkmViqV vkSj PR rkfydk 2 esa fn, x, gSaA ;g ns•k 
tk ldrk gS fd ÅèokZ/j nk,¡ LraHk Nk;kadu ds rgr 
MTCT vkSj TCT foU;kl 0-98 ds çn'kZu vuqikr 
ds lkFk leku vf/dre 'kfDr çnku dj jgs gSaA  
ifj.kkeksa ls ;g Hkh ns•k x;k gS fd bl Nk;kadu 

fLerk ikjhd ,oa dqyoar flag] ^^uohu lkSj iQksVksoksfYVd lj.kh iqufoZU;klu j.kuhfrd vkaf'kd Nk;k dh fLFkfr esa fo|qr ÅtkZ :ikarj.k esa o`f¼**



98	 ;wthlh ds;j lwph esa vuqeksfnr 'kks/ tuZy foKku izdk'k] ISSN% 1549-523-X, o"kZ 22] vad 3] tqykbZ&flrEcj] 2024

UGC-CARE Listed Research Journal ISSN: 1549-523-X, VIGYAN PRAKASH : Research Journal of Science and Technology, Year 22, Issue 3, July-Sept., 2024

ekeys esa dksbZ Hkh ekWMÔwy ÅtkZ dk viO;; ugha dj 
jgk gSA ÅèokZ/j Nk;kadu ekeyksa ds fy,] TCT dh 
rqyuk esa MTCT ,d csgrj fodYi gS D;ksafd leku 
vkmViqV ikoj ds lkFk TCT esa vf/d ØkWl VkbZ ds 
dkj.k vfrfjDr ykxr gksrh gSA
çn'kZu vuqikr dh x.kuk%

TCT dk PR bl çdkj fn;k tk ldrk gS
3086 1000

* 0.98
800 24*202

PR = =

MTCT dk PR bl çdkj fn;k tk ldrk gS
3810 1000

* 0.98
800 24*202

PR = =

çkIr ifj.kke ls voyksdu
ifj.kke n'kkZrs gSa fd ,dleku fofdj.k ds rgr] 

TCT vkSj MTCT foU;kl leku vkmViqV ikoj ns jgs 
gSaA gkyk¡fd] MTCT dks çkFkfedrk nh tk ldrh gS 
D;ksafd blesa ØkWl VkbZ de gksrh gS vkSj blfy, ;g 
de •phZyk gksrk gSA

ikap fofHkUu vkaf'kd Nk;kadu fLFkfr;ksa ds varxZr] 
;g ik;k x;k fd MTCT us rhu Nk;kadu ekeyksa 
(fod.kZ] dkYifud Nk;k ekeyk 1 vkSj dkYifud 
Nk;k ekeyk 2) esa rqyukRed :i ls vf/d vfèkdre 
'kfDr mRiUu dh vkSj nks Nk;kadu ekeyksa (uhps iafDr 
Nk;kadu vkSj ÅèokZ/j nk;k¡ LraHk Nk;kadu) esa leku 
'kfDr mRiUu dhA bldk eryc gS fd MTCT vf/
dka'k ekeyksa esa TCT dh rqyuk esa csgrj çn'kZu djrk 
gS vkSj bl çdkj ;g fu"d"kZ fudkyk tk ldrk gS fd 
vf/dre Nk;kadu ifjn`';ksa esa MTCT ,d mi;qDr 
fodYi gks ldrk gSA

,sls ekeyksa esa tgka ,eVhlhVh vkSj VhlhVh 
foU;kl ls leku vkmViqV ikoj çkIr gksrh gS] ogka Hkh 
,eVhlhVh dks çkFkfedrk nh tk ldrh gS] D;ksafd blesa 
,d&frgkbZ ØkWl VkbZ (varj&la;kstuksa dh de la[;k 

vkSj bl çdkj de ok;fjax gkfu;ka vkSj tfVyrk,a) 
gksrh gSa vkSj bl çdkj VhlhVh dh rqyuk esa bldh 
ykxr 66» de gksrh gS] og Hkh fdlh Hkh vkdkj ds 
ihoh lj.kh dhA

fu"d"kZ ,oa Hkfo"; dk dke

bl 'kks/i=k esa la'kksf/r TCT (MTCT) uked 
,d uohu PV O;oLFkk çLrkfor dh xbZ gSA orZeku 
dk;Z esa] PV 6×4 lj.kh dk mi;ksx djrs gq, ik¡p 
Nk;kadu fLFkfr;ksa ds fy, dqy ØkWl VkbZM (TCT) 
vkSj MTCT foU;kl rFkk MPP ij muds çHkko dh 
tk¡p dh xbZ gSA ifj.kkeksa ls ;g ns•k x;k gS fd leku 
fofdj.k ds rgr nksuksa foU;klksa esa çkIr vf/dre 
'kfDr leku gSA vkaf'kd Nk;kadu fLFkfr;ksa ds rgr] 
MTCT vf/dka'k Nk;kadu ifjn`';ksa esa TCT ls csgrj 
çn'kZu djrk gSA TCT ,d cgqr etcwr dusD'ku gS 
rFkk blds fy, cM+h la[;k esa varlZaca/ksa rFkk ØkWl VkbZ 
dh vko';drk gksrh gSA lHkh Nk;kadu fLFkfr;ksa dk 
ewY;kadu djus ds ckn] MTCT lsVvi dks 'kfDr iwfrZ 
ds fy, vuqdwfyr fn•k;k x;k gSA çLrkfor çfØ;k 
us yxHkx cjkcj ;k csgrj eki dh 'kfDr cukus esa 
TCT ds lkFk de tfVyrk rFkk de ykxr ds lkFk 
ok;fjax leL;kvksa (tSls vfrjsd) dks vfuok;Z :i ls 
de fd;k gSA MTCT O;oLFkk gj vktekbZ xbZ fLFkfr 
esa fo'oluh; :i ls vPNk çn'kZu djrh gSA ifj.kkeksa 
dks fofHkUu vU; Nk;kadu ifjn`';ksa ij Hkh ekU; fd;k 
x;k gS] ysfdu LFkku dh vko';drkvksa ds dkj.k ;gk¡ 
ugha fn•k;k x;k gSA blds vfrfjDr] MTCT dk 
çn'kZu vf/dka'k Nk;kadu ekeyksa esa lqlaxr gS] tks 
cM+s PV <kaps dh fo'oluh;rk vkSj fLFkjrk lqfuf'pr 
djrk gSA blfy,] ;g lkfcr gks x;k gS fd çLrkfor 
lsVvi cM+s PV <kaps ds vuqç;ksxksa esa cgqr vf/d 
è;ku vkdf"kZr djsxkA

fp=k 5- çn'kZu vuqikr çkfIr xzkiQ
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