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lkfo=hckbZ Qqys iq.ks fo|kihBlkfo=hckbZ Qqys iq.ks fo|kihBlkfo=hckbZ Qqys iq.ks fo|kihBlkfo=hckbZ Qqys iq.ks fo|kihB    
¼iwohZps iq.ks fo|kihB½¼iwohZps iq.ks fo|kihB½¼iwohZps iq.ks fo|kihB½¼iwohZps iq.ks fo|kihB½    

 
 

Ekgkfo|ky; xq.koRrk lq/kkj ;kstusvarxZr lkSj ÅtkZ iz.kkyhlaca/khph ;kstuk Ekgkfo|ky; xq.koRrk lq/kkj ;kstusvarxZr lkSj ÅtkZ iz.kkyhlaca/khph ;kstuk Ekgkfo|ky; xq.koRrk lq/kkj ;kstusvarxZr lkSj ÅtkZ iz.kkyhlaca/khph ;kstuk Ekgkfo|ky; xq.koRrk lq/kkj ;kstusvarxZr lkSj ÅtkZ iz.kkyhlaca/khph ;kstuk 
jkcfo.;klkBh ns.;kr ;s.kk&;k vFkZlgk¸;kckcrph ekxZn’kZd rRos jkcfo.;klkBh ns.;kr ;s.kk&;k vFkZlgk¸;kckcrph ekxZn’kZd rRos jkcfo.;klkBh ns.;kr ;s.kk&;k vFkZlgk¸;kckcrph ekxZn’kZd rRos jkcfo.;klkBh ns.;kr ;s.kk&;k vFkZlgk¸;kckcrph ekxZn’kZd rRos     

    
    

fu;kstu o fodkl foHkkxkekQZr layXu egkfo|ky;s o ekU;rkizkIr ifjlaLFkk 
;kaP;klkBh xq.koRrk lq/kkj ;kstuk jkcfoyh tkrs- ;k ;kstusvarxZr fcxj vkfnoklh o 
vkfnoklh foHkkxkrhy layXu egkfo|ky;s o ekU;rkizkIr ifjlaLFkk ;kauk ^lkSj&ÅtkZ 
midj.kŝ  clfo.;kdfjrk vFkZlgk¸;klkBh [kkyh uewn dsysY;k fu;e o vVhaP;k v/khu 
jkgwu izLrko lknj djrk ;sbZy-  
  
 

1- lu 2019&20 e/;s lkSj&ÅtkZ midj.kklkBh vkWuykbZu i/nrhus fofgr eqnrhr 
izLrko lknj djko;kps vkgsr-  
 

2- T;k egkfo|ky;s@ifjlaLFkkauk cka/kdkeklkBh o lkSj&ÅtkZ midj.ks ;klkBh lu 
2017&18 o 2018&19 e/;s vFkZlgk¸; eatwj dj.;kr vkysys vkgsr- R;kauk 
pkyw vkfFkZd o”kkZr lkSj&ÅtkZ midj.kklkBh izLrko nk[ky djrk ;s.kkj ukghr-  

 

3- ^lkSj&ÅtkZ fo|qr midj.kŝ  clfo.;kdfjrk vlysyh tkxk@bekjr gh 
egkfo|ky;kP;k@ifjlaLFksP;k ekydhph vlkoh fdaok egkfo|ky;@ifjlaLFksus lnj 
tkxk@bekjr nh?kZ eqnrhP;k ¼dehr deh 25 o”ksZ½ eqnrhP;k HkkMsdjkjkoj ?ksrysyh 
vkgs vl gehi= lacaf/kr egkfo|ky;@ifjlaLFksps lsdzsVjh fdaok v/;{k o izkpk;Z 
;kaP;k la;qDr Lok{kjhus lknj djkos- 
 

4- xq.koRrk lq/kkj ;kstusvraxZr layXu egkfo|ky;s@ekU;rkizkIr ifjlaLFkkauk lkSj&ÅtkZ 
midj.ks clfo.;klkBh QDr ,dnkp vFkZlgk¸; eatqj dj.;kr ;sbZy- lnjps 
vuqnku gs 10 kVA i;ZUrP;k midj.kklkBhp ns.;kr ;sbZy- R;kis{kk tkLr {kersph 
lkSj&mtkZ midj.ks [kjsnh dsY;kl 10 kVA {kersis{kk tkLr {kersP;k [kjsnhlkBh 
vuqnku nş ; gks.kkj ukgh- lnj vFkZlgk¸; gs ,dw.k [kpkZrwu ‘kkldh; vuqnku 
¼egkjk”Vª mtkZ fodkl vfHkdj.k ;kapsdMwu ns.;kr ;s.kkjs 30 VDds vuqnku½ otk 
tkrk ;s.kkÚ;k jDdesP;k 75% ijarq deky :-5]00]000@& ;kiSdh ts deh 
vlsy rs] eatwj dj.;kr ;sbZy-  
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5- T;k egkfo|ky;@ifjlaLFkkauh cka/kdke@lkSj ÅtkZ fo|qr midj.ks ;klkBh ;kiwohZ 
mpy jDde ?ksrysyh vkgs vkf.k ekxZn’kZdrRokizek.ks cka/kdke iw.kZ dsysys ulsy 
fdaok cka/kdke iw.kZRokps vafre fg’kksc lknj dsysys ulrhy v’kk loZ egkfo|ky;@ 
ifjlaLFkk lkSj ÅtkZ fo|qr midj.kkaP;k vFkZlgk¸;kl vik= jkgrhy-   

 

6- lkSj&ÅtkZ midj.ks clfoY;kuarj R;kckcrph dks.krhgh rkaf=d ckchlaca/khph 
tckcnkjh fo|kihBkph jkg.kkj ukgh- ¼mnk- ns[kHkky o nq#Lrh bR;knh½ lacf/kr 
egkfo|ky;@ifjlaLFksph jkghy- 

 

7- T;k egkfo|ky;@ifjlaLFkk ;kauk fofgr dsysY;k {kersis{kk tkLr {kersph lksyj 
iz.kkyh clfo.;kph r;kjh vlsy R;kauk vf/kd {kersdfjrk |koh ykx.kkjh izrh 
fdyksoWV ¼K watt½ fdaer gh vikjaikfjd ÅtkZ ea=ky;] Hkkjr ljdkj ¼MNRE½ ;kauh 
BjfoysY;k fdaerhis{kk tkLr ulkoh- 

 

8- lkSj&ÅtkZ iz.kkyh ;kstuslkBh vki.kkal lkscr rhu iz.kkyh fnysY;k vkgsr R;kiSdh 
dks.kR;k iz.kkyhpk Lohdkj djko;kpk ;kckcrpk vafre fu.kZ; HkkSxksfyd 
ifjfLFkrhuqlkj egkfo|ky;@ifjlaLFksus ?;ko;kpk vkgs- 

 

lkSj&ÅtkZ midj.kkckcrph foLr`r ri’khyokj ekfgrh [kkyhyizek.ks lkSj&ÅtkZ midj.kkckcrph foLr`r ri’khyokj ekfgrh [kkyhyizek.ks lkSj&ÅtkZ midj.kkckcrph foLr`r ri’khyokj ekfgrh [kkyhyizek.ks lkSj&ÅtkZ midj.kkckcrph foLr`r ri’khyokj ekfgrh [kkyhyizek.ks %%%%    

    lksyj QksVksOgksYVhd ¼ih-Ogh-½ fo|qr gh ,d gfjr ÅtkZ vkgs vkf.k ;k fo|qr ÅtkZ 
fufeZrheqGs dkcZu Mk; vkWDlkbZM fdaok brj rRle vik;dkjd ok;qaps mRltZu gksr ukgh-  
QksVksOgksYVhd iz.kkyh ;k ekWM;wy Lo#ikP;k vlwqu vko’;drsuqlkj vkdkjc/n dsyh tkÅ 
‘kdrkr-  l|fLFkrhr egkjk”Vª jkT;kr ^usV&feVjhax^ dk;nk ykxw vlwu Nrkojhy 
QksVksOgksYVhd flfLVe e/kwu r;kj gks.kkjh oht gh xzhM bysfDVªlhVhe/;s tksMyh tkÅ ‘kdrs 
vkf.k dks.kR;kgh cWVjhe/;s lkBfoY;kf’kok; vko’;drsuqlkj rh ijr okijyh tkÅ ‘kdrs-  
;kf’kok; cWVjh okijY;kl ;k Nrkojhy QksVksOgksYVhd flfLVEl ;k xzhM bysfDVªlhVh’kh 
laca/k u Bsork Off-Grid System Eg.kwu lq/nk okijY;k tkÅ ‘kdrkr-  
 

egkfo|ky;egkfo|ky;egkfo|ky;egkfo|ky;@@@@ifjifjifjifjlaLFkslaLFkslaLFkslaLFkse/;s clfoY;k tkÅ ‘kd.kk&;k ihe/;s clfoY;k tkÅ ‘kd.kk&;k ihe/;s clfoY;k tkÅ ‘kd.kk&;k ihe/;s clfoY;k tkÅ ‘kd.kk&;k ih----OghOghOghOgh----iz.kkyhiz.kkyhiz.kkyhiz.kkyh    
1111---- Grid-Tided QksVks OgksYVhd iz.kkyhQksVks OgksYVhd iz.kkyhQksVks OgksYVhd iz.kkyhQksVks OgksYVhd iz.kkyh    
2222---- Off-Grid QksVks OgksYVhd iz.kkyhQksVks OgksYVhd iz.kkyhQksVks OgksYVhd iz.kkyhQksVks OgksYVhd iz.kkyh    
3333---- Hybrid    QksVks OgksYVhd iz.kkyhQksVks OgksYVhd iz.kkyhQksVks OgksYVhd iz.kkyhQksVks OgksYVhd iz.kkyh    

    
1111----    Grid-Tided  lksyj QksVks OgksYVhd iz.kkyhlksyj QksVks OgksYVhd iz.kkyhlksyj QksVks OgksYVhd iz.kkyhlksyj QksVks OgksYVhd iz.kkyh    
    

    ;k izdkjP;k QksVks OgksYVhd iz.kkyhe/;s lksyj ih Ogh iWusYluh r;kj dsysyh fo|qr 
ÅtkZ gh forj.k daiuhP;k fo|qr xzhM’kh izR;{k tksMysyh vlrs- vkd`rhr nk[kfoY;kizek.ks 
tksM.kh dsysyh vlrs-  
 

;k izdkjP;k iz.kkyh dkWyste/;s@ifjlaLFkse/;s LFkkfir dj.;klkBh forj.k daiuhdMwu 
v[kaMhr fo|qriqjoBk vl.ks vko’;d vkgs-  Grid-Tied QksVks OgksYVhd iz.kkyh gh izR;{k 
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forj.k daiuhph fo|qr ÅtkZ miyC/k vlY;klp fo|qrÅtsZph fufeZrh d# ‘kdrs- tsOgk 
dkWystP;k Hkkxke/;s lrr [kaMhr gks.kkjk fo|qr&iqjoBk vlsy fdaok Load-shedding  

vl.kk&;k Hkkxke/;s dkWyst vlsy rj ;k izdkjph QksVks OgksYVhd iz.kkyh LFkkfir d# u;s- 
 

Grid-Tided lksyj QksVks OgksYVhd iz.kkyhps Qk;ns %lksyj QksVks OgksYVhd iz.kkyhps Qk;ns %lksyj QksVks OgksYVhd iz.kkyhps Qk;ns %lksyj QksVks OgksYVhd iz.kkyhps Qk;ns %    
 

v½ usV feVjhax ewGs iS’kkaph cpr % ;k izdkjP;k QksVks OgksYVhd iz.kkyhe/;s r;kj 
>kysyh fo|qr ÅtkZ izR;{k forj.k xzhM e/;s tksMyh xsysyh vlY;keqGs cWVjhe/;s 
fo|qr ÅtkZ lapf;r dj.;kph xjt ukgh- R;keqGs cWVjh ykxr ukgh- T;keqGs cWVjhph 
fdaer o R;klkBh okjaokj ykx.kkjk nq#Lrhpk [kpZ VkGyk tkrks- rlsp [kfpZd ?kVd 
¼mnk- cWVjh½ deh >kY;keqGs deh fdaerhr tkLr {kerk vlysyh QksVks OgksYVhd 
iz.kkyh gh LFkkfir dsyh tkÅ ‘kdrs-  

 

c½ forj.k Grid gh vkHkklh cWVjh Eg.kwu dke djrs- lksyj QksVks OgksYVhd fo|qr ÅtkZ 
gh tsOgk r;kj gksrs R;kposGh rh okijyh fdaok lapf;r djkoh ykxrs- R;keqGs  
Grid-Tided  QksVks OgksYVhd iz.kkyhe/;s r;kj >kysyh fo|qr ÅtkZ gh forj.k xzhMe/;s 
lksMyh tkrs o dkWystyk@ifjlaLFksyk tsOgk ykxrs rsOgk rh ijr okijyh tkÅ 
‘kdrs- ;kizdkjs forj.k xzhM gh vkHkklh cWVjhizek.ks dk;Z djrs- 

 

 ;kO;frfjDr Grid-Tided lksyj QksVks OgksYVhd iz.kkyh ;k izR;{k forj.k xhzM’kh 
tksMyk xsysyk vlY;keqGs tj ihOgh iz.kkyhus r;kj dsysY;k fo|qr ÅtsZis{kk tkLr fo|qr 
ÅtsZpk okij gksr vlsy rj tkLrhph fo|qr ÅtkZ gh forj.k xzhMdMwu ?ksryh tkÅ ‘kdrs-  
rlsp tsOgk QksVks OgksYVhd iz.kkyh dke dj.ks can djrs] forj.k xzhMdMwu v[kafMr fo|qar 
iqjoBk pkyw jkgrks- 
 
Grid-Tied lksyj QksVks OgksYVlksyj QksVks OgksYVlksyj QksVks OgksYVlksyj QksVks OgksYVhd iz.kkyhlkBh ykx.kkjh lk/kulkeqxzh  %hd iz.kkyhlkBh ykx.kkjh lk/kulkeqxzh  %hd iz.kkyhlkBh ykx.kkjh lk/kulkeqxzh  %hd iz.kkyhlkBh ykx.kkjh lk/kulkeqxzh  %    

1- Grid-Tided bUOgVZj 
2- Import-Export  ehVj ¼usV NET & ehVj½ 
3- lksyj QksVks OgksYVhd iWuYl 
4- iWusy ekaM.khlkBh jpuk 
5- tksM.khlkBh dscy 
6- Off Grid lksyj QksVks OgksYVhd flLVhEl 

 
    

2222----    Off-Grid     lksyj QksVks OgksYVhd iz.kkyhlksyj QksVks OgksYVhd iz.kkyhlksyj QksVks OgksYVhd iz.kkyhlksyj QksVks OgksYVhd iz.kkyh    
    

    vkWQ xzhM ¼xzhMiklwu osxGh vlysyh Lo;aiw.kZ vlysyh½ lksyj QksVksOgksYVhd iz.kkyh 
;k tsFks xzhM fo|qr iqjoBk miyC/k ulysY;k dkWyst@ifjlaLFkkauk uSlfxZd fudM vkgs- T;k 
dkWyst@ifjlaLFkkauk iDdh&fLFkj] [kk=hyk;d xzhM fo|qriqjoBk miyC/k vkgs v’kk fBdk.kh 
vkWQ&xzhM lksyj QksVksOgksYVhd iz.kkyh vLOkhdkj.kh; vkgsr- ;klkBh [kkyhy dkj.kehekalk 
nsrk ;sbZy- 
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 [kk=hyk;d lrr fo|qriqjoBk vl.;klkBh vkWQ&xzhM lksyj QksVksOgksYVhd 
iz.kkyhae/;s cWVjh fdaok rRle izdkjs lkBo.k djkoh ykxrs-  R;kpizek.ks cWVjh fdaok rRle 
fo|qr lkBo.kwdhph midj.ks 4&5 o”kkZauarj cnykoh ykxrkr- cWVjh ;k okijklkBh DyhLV] 
egkxM;k vlwu lkSj&ÅtkZ iz.kkyhph ,dw.kp dk;Z{kerk deh djrkr- 
 

vkWQ&xzhM lksyj QksVksOgksYVhd iz.kkyhps Qk;ns %vkWQ&xzhM lksyj QksVksOgksYVhd iz.kkyhps Qk;ns %vkWQ&xzhM lksyj QksVksOgksYVhd iz.kkyhps Qk;ns %vkWQ&xzhM lksyj QksVksOgksYVhd iz.kkyhps Qk;ns %    
    

v½v½v½v½    tsFks xzhM fo|qriqjoBk miyC/k ukgh %  tsFks xzhM fo|qriqjoBk miyC/k ukgh %  tsFks xzhM fo|qriqjoBk miyC/k ukgh %  tsFks xzhM fo|qriqjoBk miyC/k ukgh %      
th fBdk.ks eq[; fdaok foLrkjhr xzhMiklwu vfyIr vlrkr R;kfBdk.kh ;k 
izdkjkrhy QksVksOgksYVhd iz.kkyh g;k ojnku Bjrkr- 
 

c½c½c½c½    fo|qrÅtkZ ifjiw.kZ gks.;kl enr gksrs %fo|qrÅtkZ ifjiw.kZ gks.;kl enr gksrs %fo|qrÅtkZ ifjiw.kZ gks.;kl enr gksrs %fo|qrÅtkZ ifjiw.kZ gks.;kl enr gksrs %    
    fo|qr xzhM’kh dkghgh laca/k u Bsork vkiY;k fo|qr xjtk iw.kZ dsY;k tkÅ ‘kdrkr-  

v’kk izdkjs Lo;aiw.kZ la;a= vlY;kus xzhMojhy voyafcr jkgkr ukgh- ;keqGs 
,dizdkjs lqjf{krrk ;srs- rlsp ;k izdkjP;k iz.kkyhe/;s cWVjh ykxr vlY;kus 
T;kosGh <xkG okrkoj.kkeqGs tj QksVksOgksYVhd iWuYldMwu fo|qrfufeZrh deh >kyh 
vkf.k cWVjhe/;s lkBfoysysh fo|qrÅtkZ deh iMr vlsy rj fM>sy tujsVjph 
lkj[;k midj.kkaph lks; miyC/k Bsokoh ykxrs- 

 

vkWQ&xzhM lksyj QksVksOgksYVhd iz.kkyhe/;s ykx.kkjh midj.ks %vkWQ&xzhM lksyj QksVksOgksYVhd iz.kkyhe/;s ykx.kkjh midj.ks %vkWQ&xzhM lksyj QksVksOgksYVhd iz.kkyhe/;s ykx.kkjh midj.ks %vkWQ&xzhM lksyj QksVksOgksYVhd iz.kkyhe/;s ykx.kkjh midj.ks %    
    

vkWQ&xzhM lksyj QksVksOgksYVhd iz.kkyhe/;s [kkyhy midj.ks ykxrkr- 
1- lksyj QksVksOgksYVhd iWuYl 
2- lksyj cWVjh pktZ daVªksyj 
3- D C fMLdusDV Lohp 
4- vkWQ&xzhM lksyj bUOgVZj 
5- xjt vlY;kl cWdvi tujsVj 

 

3333----    ladfjr ¼ladfjr ¼ladfjr ¼ladfjr ¼Hybrid½ lksyj Q½ lksyj Q½ lksyj Q½ lksyj QksVks OgksYVhd iz.kkyhksVks OgksYVhd iz.kkyhksVks OgksYVhd iz.kkyhksVks OgksYVhd iz.kkyh    
    

    gk;czhM lksyj QksVksOgksYVhd iz.kkyh ;k vxksnjP;k nksu izdkjP;k iz.kkyhaP;krhy 
pkaxY;k xks”Vhapk la;ksx vkgsr-  ;k izdkjP;k lksyj QksVksOgksYVhd iz.kkyh ;k 1½ xzhM fo|qr 
ÅtsZph tksM vlysyh vkWQ&xzhM iz.kkyh fdaok 2½ cWVjhph tksM vlysyh xzhM&dusDVsM 
lksyj QksVksOgksYVhd iz.kkyh ;k nksu izdkjs o.kZu dsY;k tkÅ ’kdrkr- 
 

 ;k gk;czhM iz.kkyhe/;s fo|qr ÅtkZ gh cWVjhe/;s lkBo.k dsysyh vlrs vkf.k gh 
lkBoysyh fo|qrÅtkZ vki.k 1- tsOgk xzhMe/;s fo|qr ÅtkZ miyC/k ulrkuk] 2- yksM 
‘ksMhaxeqGs ohtiqjoBk [kafMr vlrkuk okijyh tkÅ ‘kdrs- cWVjhe/;s lkBoysyh fo|qar 
ÅtkZ gh bUOgVZjyk ykx.kkjk lanHkZfoHko iqjors vkf.k v[kafMr fo|qriqjoBk lq# jkgrks-  
rlsp tsOgk lksyj QksVkOgksYhd iWuYldMwu okijkis{kk tkLr fo|qrfufeZrh gksrs] rsOgk tkLr 
>kysyh fo|qr ÅtkZ gh xzhMe/;s lksMyh tkÅ ‘kdrs- v’kkizdkjs th ifjLFkrh xzhM&dusDVsM 
iz.kkyhe/;s vlrs r’khp ifjfLFkrh- ijarq lqjf{krrslkBh cWVjh cWdvi vlysyh iz.kkyh 
dk;kZfUor gksrs- 
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ladfjr ¼ladfjr ¼ladfjr ¼ladfjr ¼Hybrid½ lksyj QksVksOgksYVhd iz.kkyha½ lksyj QksVksOgksYVhd iz.kkyha½ lksyj QksVksOgksYVhd iz.kkyha½ lksyj QksVksOgksYVhd iz.kkyhaps Qk;ns %ps Qk;ns %ps Qk;ns %ps Qk;ns %    
    

v½ ladfjr lksyj iz.kkyh ;k vkWQ&xzhM lksyj iz.kkyhis{kk deh [kfpZd vkgsr-  dkj.k 
cWVjh gh deh {kersph ykxrs- ;kizdkjs dsoG tso<k osG yksM&’ksMhax fdaok 
ohtiqjoBk [kafMr >kY;koj dsoG lqjf{krrk ti.;klkBh ykx.kkjh fo|qr ÅtkZ 
lkBo.k djkoh ykxrs-  

 

c½ cqf/neku lksyj iz.kkyh v’okflr djrkr- tso<h xjt vkgs rso<;kp ÅtsZph lkBo.k 
djkoh ykxY;kus [kpZ deh gksrks o lkBo.khr ?kV gks.kkjh ÅtkZ O;; VkGrk ;srks-  
rlsp lkBo.k {kersis{kk tkLr ÅtkZ fufeZrh >kY;kl rh xzhMe/;s tksMyh tkrs-  

 
 

***** 
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PPRROOPPOOSSAALLSS  IINNVVIITTEEDD  FFOORR  IINNSSTTAALLLLAATTIIOONN  OOFF  RROOOOFFTTOOPP  SSOOLLAARR  PPHHOOTTOOVVOOLLTTAAIICC  SSYYSSTTEEMMSS  

 

BBAACCKKGGRROOUUNNDD::    

Solar Photovoltaic (PV) electricity is green energy and causes no emission of carbon dioxide or any other 
gases unlike other conventional method of electricity generation. PV systems are modular in nature and 
allow sizing as per requirement. Present regulation in the Maharashtra state permits the use of Net-Metering 
wherein the electricity generated from rooftop PV system can be feed into grid and drawn back as required 
without battery storage. Additionally if storage batteries are included then the PV systems, it can work like 
an uninterrupted power supply (UPS). There is also possibility of using PV systems without any interaction 
with grid, as Off-Grid System. 
 
TTyyppeess  ooff  SSyysstteemmss  tthhaatt  ccaann  bbee  iinnssttaalllleedd::  

11))  Grid-tied PV system 

22))  Off-Grid System  

33))  Hybrid System 

 

11))  GGRRIIDD--TTIIEEDD  SSOOLLAARR  PPVV  SSYYSSTTEEMMSS::  

Grid-tied, on-grid, utility-interactive, grid intertie and grid back feeding are all terms used to describe the 
same concept-a solar system that is connected to the utility power grid of electricity. 
A simple schematic below (Figure 01) represents the grid-tied PV system. 
 
 
 

 

 

 

 

 

 

 

 

 

Figure 01: A simple schematic of grid-tied solar PV system 

It is very essential that the grid power is available all the times for grid-tied PV system to function. The grid-

ties solar PV system does not provide any power if grid fails. This is not a suitable system if the college has 

frequent outage of power and load-shedding scenario. 
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AAddvvaannttaaggeess  ooff  GGrriidd--TTiieedd  SSyysstteemmss  

AA))  SSaavvee  mmoorree  mmoonneeyy  wwiitthh  nneett  mmeetteerriinngg  

The grid-connection allow to save more money with solar panels through better efficiency rates, net 
metering, plus lower equipment and installation costs. 

Batteries, and other stand-alone equipment, are required for a fully functional off-grid solar system and add 
to costs as well as maintenance. Grid-tied solar systems are therefore generally cheaper and simpler to 
install. In other words, you can install higher capacity systems as compared to off-grid PV systems for same 
cost. 

When the solar PV panels will generate more electricity than what is consumed, with net-metering, the 
college can put this excess electricity onto the utility grid instead of storing it with batteries. 

 

 BB))  TThhee  uuttiilliittyy  ggrriidd  iiss  aa  vviirrttuuaall  bbaatttteerryy  

Electricity generated in PV system in grid-tied system has to be consumed in real time. The energy storage 
typically comes with significant losses. 

The electric power grid is in many ways also a battery, without the need for maintenance or replacements, 
and with much better efficiency rates. But it is very important to have an uninterrupted and reliable grid-
supply. 

Additional advantages of grid-tied PV system include access to backup power from the utility grid (in case 
the rooftop solar PV system stops generating electricity for some reason).  

 

EEqquuiippmmeenntt  ffoorr  GGrriidd--TTiieedd  SSoollaarr  SSyysstteemmss  

There are a few key differences between the equipment needed for grid-tied, off-grid and hybrid solar 
systems. Standard grid-tied solar systems rely on the following components: 

11))  Grid-Tie Inverter (GTI) or Micro-Inverters 
22))  Import-export meter or Net-Meter 

 
 

22))  OOFFFF--GGRRIIDD  SSOOLLAARR  PPVV  SSYYSSTTEEMMSS::  

An off-grid solar system (off-the-grid, standalone) is the obvious alternative where grid is not accessible (see 
figure 02).  
 

 

 

  

 

 

 

Figure 02: A simple schematic of off grid solar PV system 
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For colleges that have access to a stable, reliable grid, off-grid solar systems are out of question. This is 
because to ensure access to electricity at all times, off-grid solar systems require battery storage (if you live 
off-the-grid). On top of this, a battery bank typically needs to be replaced after 5 years. Batteries are 
complicated, expensive and decrease overall system efficiency. 
 

AAddvvaannttaaggeess  ooff  OOffff--GGrriidd  SSoollaarr  SSyysstteemmss  

AA))  NNoo  aacccceessss  ttoo  tthhee  uuttiilliittyy  ggrriidd  

Off-grid solar systems can be cheaper than extending power lines in certain remote areas.  

 BB))    BBeeccoommee  eenneerrggyy  sseellff--ssuuffffiicciieenntt  

Living off the grid and being self-sufficient feels good. Energy self-sufficiency is also a form of security. 
Power failures on the utility grid do not affect off-grid solar systems. 
 
On the other hand, batteries can only store a certain amount of energy, and during cloudy times, the 
generation from PV panels and storage into batteries has to play a better trade-off. Sometimes you may run 
out of power, and thus, need to install a backup generator to be prepared for these kinds of situations. 
 
 EEqquuiippmmeenntt  ffoorr  OOffff--GGrriidd  SSoollaarr  SSyysstteemmss  
Typical off-grid solar systems require the following extra components: 

11))  Solar Charge Controller 

22))  Battery Bank 

33))  DC Disconnect (additional) 

44))  Off-Grid Inverter 

55))  Backup Generator (optional) 

 

 33))  HHYYBBRRIIDD  SSOOLLAARR  SSYYSSTTEEMMSS  

Hybrid solar systems combine the best from grid-tied and off-grid solar systems. These systems can either 
be described as off-grid solar with utility backup power, or grid-tied solar with extra battery storage (See 
figure 03). 
 

 

 

 

  

 

 

 

Figure 03: A simple schematic of Hybrid solar PV system 
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This kind of system has a facility of storing energy in batteries, which can be readily used i) when grid fails 
or ii) during load shedding hours. The electrical energy stored in batteries provides a reference 
voltage to the inverter as well as supplies the electricity when grid electricity fails. Additionally, when 
electricity generation from PV system is generating excess power than the connected load, the excess 
power can be fed to grid. This is similar situation as that of Grid-Ties System with additional facility for 
supplying power in the case of unavailability of grid electricity.  
 

AAddvvaannttaaggeess  ooff  HHyybbrriidd  SSoollaarr  SSyysstteemmss  

AA))  LLeessss  eexxppeennssiivvee  tthhaann  ooffff--ggiirrdd  ssoollaarr  ssyysstteemmss 

Hybrid solar systems are less expensive than off-grid solar systems. The capacity of battery bank can be 
downsized to minimum size to sustain the times of power outage only.  
  

BB))  SSmmaarrtt  ssoollaarr  hhoollddss  aa  lloott  ooff  pprroommiissee  

You can temporarily store whatever excess electricity of solar panels in batteries and helps an uninterrupted 
power supply in scene of power outage from grid.  
 

EEqquuiippmmeenntt  ffoorr  HHyybbrriidd  SSoollaarr  SSyysstteemmss  

Typical hybrid solar systems are based on the following additional components: 

11))  Charge Controller 

22))  Battery Bank 

33))  DC Disconnect (additional) 

44))  Battery-Based Grid-Tie Inverter 

55))  Power Meter 

 

Possible combination for the three types of systems and their commercial are mention in tables below: 

 

OOPPTTIIOONN  11  --  GGRRIIDD--TTIIDDEEDD  SSOOLLAARR  PPVV  SSYYSSTTEEMM  

  QTY Specification 

  

System cost: 

Rs. 6.5 Lakhs 

with Installation 

and 

Commissioning  

SPV  9000 Wp  IEC Certified  

Structure  Compatible TO 9 kW SPV  MS HOT deep Galvanized  

Foundation  

300 mm x 300 mm x 300 mm 

PCC/suitable structure as per 

site requirement 

Support structure should be designed to 

withstand wind speed of 120 KMPH  

Inverter  9 KW/11 kVA  IEC Certified-SMA/Delta Make  

Cable  As per IEC Certified  As per IEC Certified  

Protection  DCDB, ACDB, Earthing, LA As per IEC Certified  

IMPORTANRT: All required safety measurement as per grid working standards to be made at site. 
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OOPPTTIIOONN  22  --  OOFFFF  GGRRIIDD  SSOOLLAARR  PPVV  SSYYSSTTEEMM  WWIITTHH  1122  VV  TTUUBBUULLAARR  GGEELL  BBAATTTTEERRYY  BBAANNKK  

  QTY Specification 

  

System cost: 

Rs. 6.5 Lakhs 

with Installation 

and 

Commissioning  

SPV  6000 WP  IEC Certified ( Both ) 

Structure  Compatible TO 6 kW SPV MS HOT deep Galvanized  

Foundation  

300 mm x 300 mm x 300 mm 

PCC/suitable structure as per 

site requirement 

Support structure should be designed to 

withstand wind speed of 120 KMPH 

Battery  2000 AH (120 V, 200 AH) 
C10-12 V 200 Ah /equivalent Tubular Gel 

batteries EXIDE make. MNRE approved. 

Battery 

rack  
Wooden/PC MS structure    

Inverter  6 KW/7.5 kVA   IEC Certified-SMA/Neowatt/Sukam  

Cable  As per IEC Certified  As per IEC Certified  

Protection  DCDB, ACDB, Earthing , LA As per IEC Certified  

 

OOPPTTIIOONN  33--  HHYYBBRRIIDD  SSOOLLAARR  PPVV  SSYYSSTTEEMM  WWIITTHH  1122  VV  TTUUBBUULLAARR  GGEELL  BBAATTTTEERRYY  BBAANNKK  

  QTY Specification 

  

System cost: 

Rs. 6.5 Lakhs 

with Installation 

and 

Commissioning  

SPV  5000 WP  IEC Certified ( Both ) 

Structure  Compatible To 5 kW SPV MS HOT deep Galvanized  

Foundation  

300 mm x 300 mm x 300 mm 

PCC/suitable structure as per 

site requirement 

Support structure should be designed to 

withstand wind speed of 120 KMPH 

Battery  2000 AH (120 V, 200 AH) 
C10: 12 V 200 Ah /equivalent Tubular Gel 

batteries EXIDE make. MNRE approved. 

Battery 

rack  
Wooden/PC MS structure    

Inverter  6 KW/7.5 kVA  IEC Certified-Emersion/Neowatt/Sukam 

Cable  As per IEC Certified  As per IEC Certified  

Protection  DCDB, ACDB, Earthing , LA As per IEC Certified  

 

The above mentioned specifications are provided to accommodate minimum size of the PV system for INR 

6.5 Lakhs. The college/institute if wants to go for higher size system, the system specifications must be 

approved from Planning and Development section, Savitribai Phule Pune University. 


