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lkSj QksVksoksYVkbd iz.kkyh esa mi;ksx dh tkus okyh ysM&,flM cSVjh ds fy,
pktZ dh voLFkk dk vkdyu

lksuw dqekj ,oa lh lsrqjkeu*
lh,lvkbZvkj&lajpukRed vfHk;kaf=kdh vuqla/kku dsanz

rkjke.kh] psUUkbZ 600 113 ¼rfeyukMq½
*lh,lvkbZvkj&dsanzh; oSKkfud midj.k laxBu] lh,lvkbZvkj enzkl dkWEIySDl

rkjke.kh] psUUkbZ 600 113 ¼rfeyukMq½

lkjka'k % ysM&,flM cSVjh dh pktZ dh voLFkk dk lgh vkdyu] lkSj QksVks oksYVkbd iz.kkyh ds dq'ky vkSj fo'oluh; mi;ksx ds fy, cgqr egRoiw.kZ gSA cSVjh
dh pktZ dh voLFkk ds vkdyu ds fy, eq[; :i ls pkj fof/k;ka gSa& jklk;fud] oksYVst] fo|qr /kkjk ,dhdj.k vkSj dYek.k fuLianuA bl orZeku v/;;u esa
lkSj ÅtkZ dafM'kfuax ;wfuV ¼,lihlh;w½ }kjk ladsfrr pktZ dh voLFkk dks lanHkZ ds :i esa fy;k x;k] vkSj izR;sd 5» pktZ dh voLFkk esa deh ij] vU; izkpy
tSls& i½ bysDVªksykbV dh fof'k"V ?kuRo ii½ cSVjh VfeZuy oksYVst iii½ ,fEi;j vkoj vkSj iv½ izfrjks/kh yksM dks izkIr ÅtkZ dk eku ntZ dh xbZA bl ntZ fd;s x;s
ekukas ds vk/kkj ij pktZ dh voLFkk dk vkdyu fd;k x;kA fof'k"V ?kuRo] oksYVst] ,fEi;j vkoj vkSj ÅtkZ ds vuqlkj vkdfyr pktZ dh voLFkk vkSj lanHkZ
pktZ dh voLFkk ds varj ds ekud fopyu ¼,lMh½ dh x.kuk dh xbZA izkIr ekud fopyu Øe'k% 6-17] 5-67] 0-33]  0-75 FksA cSVjh bysDVªksykbV ds fy, fof'k"V
?kuRo dk eku cSVjh ,lvkslh izfr'kr esa deh ds lkFk ?kVrk gS] fof'k"V ?kuRo dk vf/kdre eku 100» ,lvkslh ij 1-23 ik;k x;k vkSj U;wure eku 20»
,lvkslh ij 1-14 ik;k x;kA ,lvkslh esa deh ds lkFk cSVjh VfeZuy oksYVst Hkh de gks x;k] 100» ,lvkslh ij 24-85V ls ?kVdj 20» ,lvkslh ij
22-4V gks x;kA pkft±x ds nkSjku cSVjh }kjk laxzghr ÅtkZ 3-65 kWh, vkSj cSVjh fMLpkft±x ls yksM dks izkIr ÅtkZ 3-245 kWh FkhA lkSj iSuy] ysM&,flM cSVjh
vkSj la;qä lkSj QksVks oksYVkbd iz.kkyh dh n{krk Øe'k% 12-79»] 88-9» vkSj  9-68» FkhA ;g ik;k x;k fd ysM&,flM cSVjh dk ,lvkslh vf/kd
lVhd gksxk tc fo|qr /kkjk ,dhdj.k ¼Ah½ ds vk/kkj ij vuqeku yxk;k tk,( ÅtkZ ij vk/kkfjr ,lvkslh vuqeku Hkh Lohdk;Z gS D;ksafd nksuksa ds fy, ekud
fopyu 1 ls de gSA blfy,] bl tkap ds ek/;e ls dg ldrs gSa fd ,fEi;j vkWoj ¼Ah½ ;k ÅtkZ ¼kWh½ eki ds vk/kkj ij ,lvkslh dk vkdyu fof'k"V

?kuRo vkSj oksYVst fof/k;ksa ls vf/kd mi;qä gSA
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Abstract
An accurate estimation of State of charge (SOC) of the lead-acid battery is of paramount importance for the efficient and reliable operation of
solar photovoltaic (SPV) sytem. There are mainly four methods used for estimating SOC of the battery, viz. chemical, voltage, current integration
and kalman filtering. In this present study, the SOC as indicated by the solar power conditioning unit (SPCU) was taken as reference and at every
5% SOC reduction, the other parameters such as- i) specific gravity of electrolyte, ii) battery terminal voltage, iii) (Ampere Hour) Ah and iv)
energy deliverd to the resistive load were recorded. Based on this recorded values the SOC was predicted. The standard deviation (S.D.) of the
difference of predicted SOC to the reference SOC was calculated based on specific gravity, Voltage, Ah and energy. The SD obtained was 6.17,
5.67, 0.33, 0.75 respectively. The specific gravity value for the battery electrolyte decreases with the decrease in the battery SOC%, the
maximum value of SG at 100% SOC was 1.23 and the minimum at 20% SOC was 1.14. The terminal voltage was also got reduced with the
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reduction in SOC, from 24.85V at 100% SOC to 22.4V at 20% SOC. The energy stored by the battery during charging was 3.65 units and the
energy delivered from the battery to the load was 3.245 units.  The efficiency of solar panel, lead-acid battery and the combined SPV system was
12.79%, 88.9% and 9.68% respectively. It was found that the SOC of the lead-acid battery would be more accurate when it is estimated based
on current integration i.e., Ah, the SOC estimation based on energy is also acceptable since the SD for both is less than 1. Hence, through this
investigation we can say that SOC prediction based on Ah or kWh measurement is more appropriate than specific gravity and voltage methods.

izLrkouk
,d lkekU; LVSaM&vyksu lkSj ÅtkZ iz.kkyh esa lkSj iSuy]

cSVjh] lkSj ÅtkZ daMh'kfuax bdkbZ vkSj yksM 'kkfey gksrs gSaA
lkSj iSuyksa }kjk mRikfnr ÅtkZ] lkSj ÅtkZ daMh'kfuax bdkbZ ds
ek/;e ls cSVjh rd igqap tkrh gSA ysM&,flM cSVjh T;knkrj
lkSj iz.kkfy;ksa esa ÅtkZ HkaMkj.k midj.k ds :i esa mi;ksx dh
tkrh gSaA dkSulh cSVjh rduhd] fdl izdkj ds mi;ksx ds fy,
mi;qä gksxh] ;g dbZ eku naMksa tSls fd etcwrh] ykxr] thou
pØ] 'kfä ?kuRo] rkieku] vkSj fuoZgu dh xgjkbZ ij vk/kkfjr
gS1,2A bu vuqiz;ksxksa ds fy, ysM&,flM cSVjh vf/kdrj ilan
dh tkrh gS D;ksafd ;g lLrh] vklkuh ls miyC/k gS] ukWfeuy
oksYVst vkSj mPp n{krk ij lapkfyr dh tk ldrh gS9,10A

pktZ dh voLFkk dks cSVjh ds fy, b±/ku ladsrd ds lerqY;
ekuk tk ldrk gSA vkerkSj ij] ;g izfr'kr ds :i esa n'kkZ;k
tkrk gSA tc cSVjh iwjh rjg ls pktZ gksrh gS rks ge dg ldrs
gSa fd pktZ dh voLFkk dk eku 100» gS vkSj tc cSVjh iwjh
rjg ls fMLpktZ gks tkrh gS rks ge dg ldrs gSa fd pktZ dh
voLFkk dk eku 0» gSA vkerkSj ij] pktZ dh voLFkk dks
lh/ks ekik ugha tk ldrk gS] ysfdu bldk izR;{k eki pj ls
vuqeku yxk;k tk ldrk gS5A vkWuykbu vkSj vkWQykbu nksuksa
rduhd ls pktZ dh voLFkk dk vuqeku yxk;k tk ldrk gSA
vkWQ+ykbu fof/k dwyEcl fxurh ij vk/kkfjr gS tks vf/kd
lVhd gS ysfdu blds fy, vke rkSj ij cSVjh dk;Z djus esa
vojks/k dh vko';drk gksrh gSA blfy,] pktZ dh voLFkk ds
vuqeku dh] vkWuykbu fof/k;ka tSls jklk;fud] oksYVst] fo|qr
/kkjk ,dhdj.k] dy eku fQ+YVfjax vkfn dk mi;ksx fd;k
tkrk gS4,5,14A

cSVjh ds pktZ dh voLFkk ds vuqeku ds fy, jklk;fud
fof/k dk mi;ksx mu cSVfj;kas ds fy, fd;k tk ldrk gS]
ftuds bysDVªks ykbV ,Dlsflcy gksA pktZ dh voLFkk ds
vuqeku ds fy, cSVjh bysDVªksykbV ih,p ¼pH½ ;k fof'k"V
?kuRo dks ekik tk ldrk gSA bysDVªksykbV ds fof'k"V ?kuRo
dks] ikuh dh ?kuRo ds lkis{k ml inkFkZ ds ?kuRo ds :i esa

ifjHkkf"kr fd;k tk ldrk gSA fof'k"V ?kuRo ekuksa ls pktZ dh
voLFkk ds vkdyu ds fy,] fofHkUUk ,lvkslh fLFkfr;ksa ij
fof'k"V ?kuRo ekuksa dh ,d yqd&vi rkfydk dh vko';drk
gksxhA gkFk esa mBk ys tkus yk;d ,ukykWx midj.k Hkh fof'k"V
?kuRo ekius ds fy, miyC/k gSA

cSVjh VfeZuyksa ds chp dh oksYVst fHkUUkrkvksa dh rqyuk
Kkr pktZ vkSj fMLpktZ oØ ls djds pktZ ds voLFkk dk
vkdyu ds fy, oksYVst fof/k dk mi;ksx fd;k tk ldrk gSA
cSVjh VfeZuy ds chp oksYVst dk varj] yksM ;k fo|qr /kkjk ds
ekuksa ls Hkh izHkkfor gksrk gSA blfy,] oksYVst fof/k dk
mi;ksx djrs le; cSVjh fo|qr /kkjk izokg ds vkuqikfrd
lq/kkj VeZ yxkus dh t:jr gksrh gSA pktZ ds voLFkk dk
vkdyu ds fy, cSVjh ds [kqys lfdZV oksYVst dk eku fy;k
tkuk pkfg,A fo|qr /kkjk ,dhdj.k fof/k dwyEc fxurh ij
vk/kkfjr gSA le; ds lkFk cSVjh fo|qr /kkjk dh fxurh ls
dwyEc fxurh ik;k tk ldrk gS7,8,11A ysfdu] fo|qr /kkjk
,dhdj.k fof/k }kjk fo'oluh; vuqeku izkIr djus ds fy,
fu;fer :i ls pktZ dh voLFkk izfr'kr ds iqu% va'kkadu dh
vko';drk gksrh gSA la;qä oksYVst vkSj fo|qr /kkjkfof/k;ksa
dk mi;ksx pktZ ds voLFkk ds csgrj vuqeku ds fy, vyx&vyx
oksYVst ;k fo|qr /kkjk fof/k ls vPNk ifj.kke nsrk gSA blds
vkxs] oksYVst vkSj fo|qr /kkjk fof/k;ksa dh dfe;ksa dks dkYeSu
fQ+YVfjax fof/k dk mi;ksx djds gVk;k tk ldrk gS] tks
fo|qr ekWMy ij vk/kkfjr gS vkSj pktZ dh voLFkk dk vf/kd
lVhd vuqeku yxk ldrh gS4,5,14A

cSVjh ds lkFk leh{kkRed fLFkfr;ka rc mRiUUk gksrh gSa tc
bls vR;f/kd pktZ ;k fMLpktZ fd;k tkrk gSA vksoj&fMLpktZ
rc gksrk gS tc cSVjh ls vR;f/kd ÅtkZ yksM dks iznku dh
tkrh gS] oksYVst cgqr de Lrj rd fxj tkrh gS vkSj mlds
ckn cSVjh dks ewy {kerk rd iqu% pktZ djuk eqf'dy gks tkrk
gS vkSj cSVjh dk thoudky Hkh de gks tkrk gS12A

cSVjh dk dq'ky lapkyu pktZ ds voLFkk ds vuqeku dh
lVhdrk ls lglacaf/kr gSA ,lvkslh ls] mi;ksxdrkZvksa dks
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cSVjh dh LokLF; dh fLFkfr ¼,lvks,p½ dk Hkh irk py
ldrk gS17A dbZ 'kks/kdrkZ pktZ ds voLFkk vkSj bldh {kerk
ds lVhd vuqeku dh lgk;rk ls cSVjh ds thoudky esa lq/kkj
djus ds fy, dke dj jgs gSa13A cSVjh dk ,lvkslh rkieku]
oksYVst] fo|qr /kkjk] pkft±x vkSj fMLpkft±x njksa tSls dbZ
ekudksa ij fuHkZj gSA blfy,] ,lvkslh ds vuqeku dh rduhd
esa bldh viuh lhek,a vkSj dfe;ka gSaA vksiu lfdZV oksYVst
fof/k ljy vkSj lVhd gS ysfdu blds mi;ksx ds fy, yksM ls
yacs le; rd cSVjh ds fMLdusD'ku dh vko';drk gksrh gS
vkSj ;g fo|qr /kkjk esa mrkj&p<+ko gksrs gaS] blhfy, ;g Hkh
T;knk mi;qä ugha gS6A VfeZuy oksYVst fof/k esa] VfeZuy
oksYVst ds vk/kkj ij ,lvkslh dk vkdyu eqf'dy gS9 D;ksafd
VfeZuy oksYVst fo|qr /kkjk fMLpkft±x njksa ds lkFk cnyrk
gS15A ,fEi;j&vkoj fof/k ds] eq[; uqdlku cSVjh fo|qr /kkjk
ds ekuksa esa ,d lafpr =kqfV gS9 fo|qr /kkjk eki dh lVhdrk
vkSj blds fy, ,lvkslh dk izkjafHkd eku vko';d gS( vkSj
lVhd ,lvkslh izkIr djus ds fy, fu;fer :i ls bldk
dSfyczsVsM gksuk vko';d gSA dy eku fQ+YVfjax ,Yxksfjn~e esa]
izeq[k [kkeh ;g gS fd pkj dh la[;k c<+us ij bldk eku
lkFk&lkFk c<+rk gS vkSj bldh x.kuk vR;f/kd tfVy gks tkrh gS13A

blfy,] ,lihlh;w }kjk ladsfrr lanHkZ ,lvkslh ds vuqlkj
fof'k"V ?kuRo] oksYVst] ,fEi;j vkoj vkSj ÅtkZ dks ekius dh
vko';drk gS] blds ckn vuqekfur ,lvkslh dh x.kuk dh
tk;s vkSj fQj lanHkZ ,lvkslh vkSj vuqekfur ,lvkslh ds chp
varj dk ekud fopyu <wa<dj] ;g irk yxk;k tk ldrk gS
fd ,lvkslh vuqeku ds fy, dkSulh fof/k lcls vPNh gksxhA
ysM&,flM cSVjh dk dk;Z fl)kar % ;g bysDVªkWuksa ds :i esa
fLFkfrt m$tkZ ¼oksYVst½ dks laxzghr djus ds fy, mi;ksx fd,
tkus okyk bysDVªksdSfedy ÅtkZ HkaMkj.k midj.k gSA ,d cSVjh
lsy esa nks bysDVªksM gksrs gSa ftleas ,d udkjkRed bysDVªksM]
ftls ,uksM ¼Pb½] dgk tkrk gS vkSj nwljk ldkjkRed bysDVªksM]
ftls dSFkksM dgk tkrk gS ¼PbO2½A udkjkRed bysDVªksM LiatysM
ls cuk gksrk gS rkfd lY¶;wfjd ,flM bysDVªksykbV ds lkFk
izfrfØ;k ds fy, miyC/k lrg {ks=k dks c<+k;k tk ldsA ysM
¼Pb½ vkSj ysM&MkbvkWDlkbM ¼PbO2½ fo|qr ds vPNs pkyd
gksrs gSaA ,uksM ds bysDVªkWu ldkjkRed dSFkksM ds fy, vkdf"kZr
gksrs gSa] ysfdu lw{e fNnz iw.kZ foHkktd }kjk vyx fd, gksrs
gSaA tc lsy esa Qhdk bysDVªksykbV lY¶;wfjd ,flM ¼H2SO4½
Mkyk tkrk gS] rks cSVjh lfØ; gks tkrh gS] vkSj bysDVªksykbV esa
tyh; vk;uksa ¼H+ vkSjS O4

2-½ lsy ds ldkjkRed vkSj udkjkRed

{ks=kksa dh rjQ bdV~Bs gks tkrs gSaA bysDVªksykbV ds Hkhrj fo|qr
dk lapkyu ldkjkRed pktZ gkbMªkstu vk;uksa vkSj udkjkRed
pktZ lYQsV vk;uksa ds izoklu ds ek/;e ls gksrk gSA jklk;fud
izfrfØ;k vkWDlhMs'ku&fjMD'ku ¼jsMkWDl½ ?kksy ds vk;uksa ls
pktZ] bysDVªksM rd bysDVªkWuksa ds LFkkukarj.k ls gksrk gSA

ysM&,flM cSVjh dh lexz jklk;fud izfrfØ;k uhps fn[kk;h
x;h gS%

udkjkRed bysDVªksM ij gksus okyh izfrfØ;k,a%

Pb + SO4
2- 2PbSO4+2e-

 mijksä fp=k&1 esa] pktZ lYQsV vk;u ¼SO4
2-½] Pb bysDVªksM

dh lrg ij pktZ&foghu Pb ijek.kq rd igqaprk gSA Pb
bysDVªksM ij] Pb ijek.kq nks bysDVªkWuksa dks eqä dj vk;fur gks
tkrk gS vkSj lYQsV vk;u ds lkFk vk;fud ca/ku cukrk gSA
;g vfHkfØ;k dqy E0 = 0.356 eV ÅtkZ eqä djrh gSA ;g
ekud fLFkfr;ksa ¼rkieku = 298°K] eksyjrk ¾ 1 eksyj½ ds
rgr ^^fxCl eqä ÅtkZÞ gSA tyh; lYQsV vk;u dk pktZ ysM
bysDVªksM ij nks lapkyu bysDVªkWuksa esa LFkkukarfjr gks tkrk gS
vkSj rnuqlkj ÅtkZ eqä gksrh gSA

ldkjkRed bysDVªksM ij gksus okyh izfrfØ;k,a%

PbO2+SO4
2-+4H++2e- PbSO4+2H2O

mijksä fp=k&2 esa pktZ lYQsV vk;u ¼SO4
2-½ vkSj gkbMªkstu

vk;u ¼H+½ ysM&MkbvkWDlkbM bysDVªksM dh lrg ij igqaprs gSaA
ysM ijek.kq vk;uhdj.k cnydj lYQsV vk;u ds lkFk vk;fud
ca/ku cukrk gSA ysM dh vkWDlhdj.k voLFkk +4 ls cnydj
+2 gks tkrh gSA gkbMªkstu vk;u vkSj vkWDlhtu vk;u vkil
esa izfrfØ;k dj nks ikuh ds v.kqvksa dks ?kksy esa eqä djrs gSaA
;g izfrfØ;k ysM&MkbvkWDlkbM bysDVªksM esa pkyu cSaM ls nks
bysDVªkWuksa dks Hkh gVkrh gSA

;g izfrfØ;k dqy E0¾1-685 eV ÅtkZ eqä djrh gSA nks
bysDVªkWuksa dk pktZ bysDVªksM ls bysDVªksykbV esa LFkkukarj.k gks tkrk gSA

Discharge
Charge 42PbSO +2e-4Pb+SO 2-

Discharge
Charge4Pb+SO    +4H++2e-2-

PbSO + 2H O4 2

Discharge

Charge
 PbO  + 2H SO + Pb                        PbSO + 2H O + PbSO + Energy2

(+ve plate)       (-ve plate)
2 4 4 42

(+ve plate)             (-ve plate)
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bysDVªksM lrgksa ij jklk;fud izfrfØ;k,a Pb bysDVªksM esa
bysDVªkWuksa dks is'k djrh gSa] vkSj PbO2 bysDVªksM esa bysDVªkWuksa
dh deh iSnk djrh gSaA ;s pktZ oksYVst dks cnyrs gSa] vkSj bl
oksYVst varj ds dkj.k ckgjh yksM ds tqM+s gksus ij] nksuksa
bysDVªksM ds chp fo|qr izokg gksrk gSA ;g flLVe larqyu rd
igqaprk gS tc bysDVªkWu dks tek djus ;k fudkyus ds fy,
vko';d ÅtkZ] izfrfØ;k }kjk mRiUUk ÅtkZ ds cjkcj gks
tkrh gSA

rkieku¾ 298°K] vkSj eksyjrk¾1 eksyj ,flM bysDVªksykbV
ij mRiUUk gksus okyh dqy oksYVst%

V cSVjh =0.356 + 1.685 = 2.041 V

nksuksa vk/kk izfrfØ;k,a bysDVªksM dks ysM lYQsV ¼,d fucZy
lapkyd½ ls ysfir djrh gSa vkSj ,flM bysDVªksykbV ds xk<+siu
dks de djrh gSaA

Åij nh x;h tkudkjh ls] ge ;g dg ldrs gSa fd cSVjh
ds fMLpkft±x ds nkSjku] vkWDlhdj.k voLFkk esa ifjorZu ds
dkj.k bysDVªku tkjh gksrs gSa] vkSj ysMlYQsV nksuksa gh udkjkRed
vkSj ldkjkRed VfeZuy ij curs gSaA O;kogkfjd ekeyksa esa]
dV&vkWQ oksYVst rd igqapus ds ckn fMLpkft±x #d tkrh gSA
cSVjh fMLpkft±x ds nkSjku cSVjh VfeZuy oksYVst /khjs&/khjs de
gksrh tkrh gSA varfuZfgr jklk;fud izfrfØ;kvksa vkSj fofHkUUk
ckgjh yksM ds dkj.k] cSVjh dh vf/kdre {kerk /khjs&/khjs

fp=k 1& udkjkRed bysDVªksM dh lrg ij fMLpktZ ds nkSjku dh lapkyu izfØ;k

fp=k 2 & ldkjkRed bysDVªksM ij lapkyu izfØ;k
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le; ds lkFk ?kVrh tkrh gS18A ;fn cSVjh dks foLrkfjr
vof/k ds fy, fMLpktZ dh fLFkfr esa j[kk tkrk gS] rks cM+s ysM
lYQsV fØLVy c<+ ldrs gSa] vkSj fQj okil igys okyh fLFkfr
esa tkuk eryc fQj ls ysM cuuk cgqr eqf'dy gks tkrk gS] tks
cSVjh {kerk dks LFkk;h :i ls de dj nsrk gSA

pkft±x % bysfDVªdy ikoj lzksr eryc lkSj iSuy dk ysM&,flM
cSVjh ds lkFk dusD'ku bysDVªkWu dks ldkjkRed ¼PbO2½ ls
udkjkRed VfeZuy ¼Pb½ bysDVªksM rd izokg djus ds fy,
etcwj djrk gSA ;g bysDVªksM ij pktZ vkSj oksYVst c<+krk gSA
jklk;fud izfrfØ;k,a foijhr fn'kk esa lapkfyr gksrh gSa] ftlls
fo|qrh; ÅtkZ jklk;fud laxzghr ÅtkZ esa ifjofrZr gks tkrh
gSA tc cSVjh pktZ dh tkrh gS] rc bysDVªksM ij ysM lYQsV
dksfVax gVrh tkrh gS vkSj ,flM bysDVªksykbV xk<+k gksrk
tkrk gSA

fMLpkft±x % ysM&,flM cSVjh ds lkFk ,d fo|qr yksM dk
la;kstu bysDVªkWuks a dks udkjkRed ls ldkjkRed VfeZuy
;kuh Pb bysDVªk sM ls PbO2 bysDVªksM rd izokg djus dh
vuqefr nsrk gSA ;g bysDVªk sM ij pktZ vkSj oksYVst nksuks a
dks de dj nsrk gSA jklk;fud izfrfØ;k,a vkxs c<+us es a
l{ke gksrh gS a] u, bysDVªkWu mRiUUk djrh gS vkSj ckgjh

fo|qr yksM dks fo|qr 'kfä iznku djrh gSA tc cSVjh dks
fMLpktZ fd;k tkrk gS] bysDVªksM ysM lYQsV ds lkFk ysfir gksrs
tkrs gSa vkSj ,flM bysDVªksykbV detksj gksrk tkrk gSA

lkexzh ,oa fof/k
bl orZeku v/;;u esa ysM&,flM cSVjh ds pktZ dh voLFkk

dk vkdyu ds fy,] geus lkSj ihoh iSuy 500W (250W
{kerk ds nks iSuy½ vkSj 100 Ah jsfVax ds pkj V~¸kwcyj
ysM&,flM cSVjh ¼nks Ükà[kyk esa vkSj nks lekukarj esa½ dk mi;ksx
fd;kA blds vykok] geus cSVjh cSad ls forfjr gksus okyh
ÅtkZ ds ekiu ds fy,] EDC 1100 Mhlh ,uthZ ehVj dk
mi;ksx fd;kA ,lh oksYVst] fo|qr /kkjk] ikoj vkSj ÅtkZ dks
ekius ds fy, fj'k ekLVj 3428 (RISH master 3428) dk
mi;ksx fd;kA lsylsQ gkbMªksehVj CBH002 ,d gSaMgsYM iksVsZcy
ehVj dk bLrseky bysDVªksykbV dh fof'k"V ?kuRo dks ekius ds
fy, fd;k x;k FkkA fijkuksehVj dk mi;ksx iwjs fnu 500W
lkSj ihoh iSuyksa ij fxjus okys lkSj fofdj.k dks ekius ds fy,
fd;k x;k FkkA lkSj iSuyksa }kjk cSVjh cSad dks nh x;h mRiUUk
ÅtkZ dks lkSj ÅtkZ daMh'kfuax ;wfuV ¼,lihlh;w½ }kjk ekik
x;k FkkA cSVjh cSad dks 400W ,lh izfrjks/kh yksM ds lkFk
fMLpktZ fd;k x;k FkkA lh,lvkbZvkj&lh,lvkbZvks] psUUkbZ
bdkbZ esa bl v/;;u ds fy, LFkkfir lexz ,lihoh flLVe
uhps fn;s x;s fp=k&3 esa fn[kk;k x;k gSA

fp=k 3 & ,lihoh flLVe ds fy, eki iz.kkyh dk CykWd vkjs[k
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lkSj ÅtkZ daMh'kfuax ;wfuV ¼,lihlh;w½ % bl orZeku v/;;u
esa mi;ksx fd;k tkus okyk ,lihlh;w] pktZ daVªksyj vkSj
bUoVZj dk la;kstu gSA ,lihlh;w dks fp=k&4 (a, b, c) esa
fn[kk;k x;k gS] ;g fofHkUUk ,lihoh flLVe iSjkehVj tSls dh
oksYVst] fo|qr /kkjk] ÅtkZ] cSVjh oksYVst] cSVjh pktZ izfr'kr
vkfn iznf'kZr dj ldrk gSA

V~̧ kwcyj ysM&,flM cSVjh ds fofunsZ'k%
ekWMy % ih,y&100
oksYVst % 12V
{kerk % 100Ah
lsy vk;ke % 512x213x269 mm3

otu ¼lw[kh½ % 26 fdyks
otu ¼xhyk½ % 41-1 fdyks
bysDVªksykbV okWY;we % 12-1 yhVj
pktZ lsfVaXl%
vksoj oksYVst fMLdusDV % 2-42V@lsy 27°C ij
fofu;eu oksYVst % 2-40V@lsy 27°C ij
de oksYVst fMLdusDV % 1-85V@lsy 27°C ij
yksM oksYVst jhdusDV % 2-02V@lsy 27°C ij
U;wure pktZ fo|qr /kkjk % 0-05C ,fEi;j

ÅtkZ ehVj % fj'k 3428 ,lh fMftVy ÅtkZ ehVj] yksM dks
izkIr gksus okyh ÅtkZ dks ekius ds fy, bLrseky fd;k x;k
FkkA ;g ehVj oksYVst] fo|qr /kkjk] vko`fÙk] ikoj] ÅtkZ
¼,fDVo@fj,fDVo@vIikjsaV½ tSls fo|qr ekudksa dks ekirk gSA
izfrjks/kh yksM ls tqM+s fj'k 3428 ÅtkZ ehVj dh QksVks Nfo
fp=k&5(a) vkSj 5¼b½ esa fn[kk;k x;k gSA

fj'k 3428 ,lh ÅtkZ ehVj ds fofunsZ'k%
ukWfeuy buiqV oksYVst % 63-5@133@239-6@254V] ykbu&U;wVªy

% 110@230@415@440V]
ykbu&ykbu
ukWfeuy buiqV fo|qr % 1 ;k 5A ,lh vkj,e,l
/kkjk
vkWijsfVax rkieku % -10 to +55°C
ifj'kq)rk%
oksYVst] fo|qr /kkjk] ikoj % ukWfeuy eku dk + 0-5»

ÅtkZ ¼kWh½ % 1»
ikoj QSDVj % ,d dk 1»
vko`fÙk % e/; vko`fÙk dk 0-15»

bZMhlh 1100 Mhlh ÅtkZ ehVj dk fofunsZ'k%
buiqV oksYVst % 48V Mhlh QSDVjh fMQ+kWYV
buiqV fo|qr /kkjk % ,d@pkj buiqV fo|qr /kkjk

¼50mV] 75mV 'kaV½
lgk;d vkiwfrZ % 80&300V ,lh@Mhlh]

40&70Hz
lapkj % vkj,l 485 baVjQ+sl] ekud

eksMcl vkjVh;w izksVksdkWy
cMsZu % 4VA ukWfeuy
vkWijsfVax rkieku % -10 to +55°C

lVhdrk Lrj % Js.kh 1

fof'k"V ?kuRo ekiu % fof'k"V ?kuRo vkerkSj ij fofHkUUk
inkFkks± dh lkUnz.k ds ckjs esa tkudkjh izkIr djus ds fy,
mi;ksx fd;k tkrk gSA ;g fdlh inkFkZ ds ?kuRo dk] lanHkZ
inkFkZ ds ?kuRo ds lkis{k vuqikr gS( led{k] ;g ,d inkFkZ ds

fp=k 4 & (a) 12V, 100Ah cSVjh cSad ¼4 ua½] 4(b) lkSj ÅtkZ daMh'kfuax ;wfuV ¼,lihlh;w½] 4(c) cSVjh cSad ls tqM+s ,lihlh;w cSVjh oksYVst vkSj ,lvkslh
          izfr'kr dks iznf'kZr djrk gqvk
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nzO;eku vkSj mlh vk;ru ds lanHkZ esa inkFkZ ds nzO;eku dk
vuqikr gSA lsylsQ gkbMªksehVj CBH002 ds lkFk bysDVªksykbV
ds fof'k"V ?kuRo dk ekiu fp=k&6 esa fn[kk;k x;k gSA

18 twu 2018] 01%51 pm ls rhu fnu 20 twu 2018 dks
3-36 pm rd cSVjh dks pktZ fd;k x;k FkkA vkSj bl vof/k
ds nkSjku ;g ns[kk x;k Fkk fd cSVjh U;wure 20» ,lvkslh
ls vf/kdre 100» ,lvkslh rd iwjh rjg ls pktZ gks x;h
FkhA bl vof/k ds nkSjku] lkSj fofdj.k Hkh ntZ fd;k x;k
rkfd ,lihoh iSuy ij fxjus okyh ÅtkZ vkSj iSuy ls cSVjh
rd igqapus okyh ÅtkZ dh rqyuk dh tk ldsA cSVjh fMLpktZ
v/;;u 20 twu 2018 dks 3-58 pm ij izkjEHk fd;k x;k Fkk

vkSj ;g 21 twu 2018 4-46 pm ij iwjk gks x;k FkkA jkf=k ds
nkSjku flLVe can j[kk x;k FkkA 400W izfrjks/kh yksM ds lkFk
dqy fMLpkft±x dk le; 516 feuV ik;k x;k FkkA ,lvkslh
dk eku ,lihlh;w fMLIys ls lanfHkZr fd;k x;k Fkk vkSj izR;sd
5» ,lvkslh deh ij] vU; iSjkehVj tSls fd i½ bysDVªksykbV
dh fof'k"V ?kuRo ii½ Mhlh oksYVst iii½ ,lh oksYVst] fo|qr
/kkjk] ikoj] ÅtkZ Hkh ekis x;s FksA ,d ckj fMLpktZ pØ ds
iw.kZ gksus ds nkSjku lkjh jhfMax ysus ds ckn] mi;ksxdrkZ dks S
Gmax, SGmin, Vmax, Vmin, Ahmin ¼;g 'kwU; gS½] Ahmax,
kWhmin¼;g 'kwU; gS½] kWhmax dk eku fy[k ysuk pkfg,
rkfd blds ckn ds pØksa esa fcuk ,lihlh;w dh enn ls flQZ
fof'k"V ?kuRo] oksYVst] Ah ;k ÅtkZ dk ekiu djds ,lvkslh

fp=k 5 (a) & fj'k 3428 m$tkZehVj] (b) & yksM ls tqM+s m$tkZehVj

fp=k 6 & fof'k"V ?kuRo ekid

A B
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dk vuqeku yxk ldsA mi;qZä pkj iSjkehVj esa ls fdlh ,d
dks ekidj fdlh Hkh le; ,lvkslh dk vuqeku yxkus ds fy,
fuEufyf[kr lw=kksa dk mi;ksx fd;k tk ldrk gSA

fof'k"V ?kuRo] oksYVst] Ah vkSj kWh ds vk/kkj ij ,lvkslh
¼»½ dk vkdyu%
(i) fo f' k "V ? kuRo d s vk/ k k j ij vkdfyr  SOC

%= )SOCSOC(
SGSG

SGSG
SOC minmax

minmax

minmeasured
min 




 ....Eq.1

(ii) oksYVst ds vk/kkj ij

vkdfyr SOC %= )SOCSOC(
VV

VVSOC minmax
minmax

minmeasured
min 




 --Eq.2

(iii) Ah ds vk/kkj ij

vkdfyr SOC % = )SOCSOC(
AhAh

AhAh
SOC minmax

minmax

minmeasured
max 




  --

Eq.3

(iv) kWh ds vk/kkj ij

vkdfyr SOC % = )SOCSOC(
kWhkWh

kWhkWh
SOC minmax

minmax

minmeasured
max 




 --Eq.4

ifj.kke ,oa foospuk
lkSj ihoh iSuyksa dh {kerk % bl v/;;u ds fy,] 250W ds
nks lkSj ihoh iSuy] ,pch,y ikoj flLVEl fyfeVsM] ekWMy

,pch&250W dk mi;ksx fd;k x;k FkkA izR;sd lkSj iSuy dk
vkdkj 0-95 ehVj×1-60 ehVj gSA izR;sd lkSj iSuy esa] Ükà[kyk
esa tqM+s 72 oxkZdkj flfydkWu lsy ekStwn gSaA izR;sd lsy dk
vkdkj 0-13 ehVj×0-155 ehVj gSA lHkh 72 lkSj lsy dk dqy {ks=kQy
1-45 m2 gSA blfy,] nks lkSj iSuy dk dqy {ks=kQy 2-9 m2 gksxkA

500W lkSj ihoh iSuy dh n{krk dk irk yxkus ds fy,]
geus cSVjh ds 20» ls 100» ,lvkslh rd pktZ gksus dh
vof/k ds nkSjku lkSj fofdj.k MkVk fjdkWMZ fd;k FkkA bl
v/;;u ds 'kq# gksus dk rkjh[k vkSj le; 18 twu 2018] 1-51 pm
vkSj var gksus dh rkjh[k vkSj le; 20 twu 3-36 pm FkkA
20» ,lvkslh ls 100» ,lvkslh rd cSVjh pktZ djus esa
dqy 25 ?kaVs 45 feuV ¼jkf=k ds le; dks NksM+dj½ le; yxs
FksA bl vof/k ds nkSjku dk lkSj fofdj.k xzkQ dk IykWV
fp=k&7 esa fn[kk;k x;k gSA

bl vof/k ds nkSjku lkSj fofdj.k }kjk nh xbZ ÅtkZ dh
x.kuk dh x;h] tks 11-56  kWh/m2 gS] blfy, 2-90m2 lkSj
iSuy }kjk izkIr ÅtkZ 33-52 kWh gksxhA lkj.kh 1 ds
vuqlkj] pkft±x ds nkSjku cSVjh cSad }kjk dqy laxzghr ÅtkZ
3-65 kWh FkhA ;fn ,lihlh;w dh n{krk dks 85» ekuk
tk,] rks lkSj iSuy ls ,lihlh;w dks izkIr gksus okyh ÅtkZ
3-65@0-85 ¾ 4-29kWh gksxhA

fp=k 7 & lkSj fofdj.k cuke le; dk IykWV
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lkj.kh 1& cSVjh ds pkft±x vkSj fMLpkft±x ds nkSjku  SG, V, Ah vkSj ÅtkZ dk eku
SOC fMLpkft±x pkft±x
(%) le; dqy le; S.G. dk DC Ah lap;h Ah ÅtkZ lap;h kWh
Volt(V)

¼feuV½ ¼feuV½ eku Volt (V) (DC) (DC) kWh (AC) ÅtkZ kWh (DC)
100 00 00 1-230 24-85 0-000 0-000 0-0000 0-0000 3-65 25-80
95 30 30 1-225 24-33 7-997 7-997 0-2001 0-2001 3-4 25-74
90 34 64 1-221 24-12 9-202 17-199 0-2071 0-4072 3-17 25-66
85 31 95 1-220 24-04 8-434 25-633 0-1912 0-5984 2-97 25-60
80 33 128 1-218 23-97 9-008 34-641 0-2121 0-8105 2-74 25-58
75 38 166 1-217 23-89 10-409 45-050 0-2497 1-0602 2-56 25-55
70 29 195 1-215 23-79 7-969 53-019 0-1807 1-2409 2-34 25-53
65 33 228 1-211 23-70 9-107 62-126 0-2236 1-4645 2-15 25-50
60 34 262 1-203 23-60 9-424 71-550 0-2151 1-6796 1-92 25-41
55 34 296 1-200 23-45 9-476 81-026 0-2107 1-8903 1-63 25-32
50 30 326 1-198 23-31 8-411 89-437 0-2006 2-0909 1-36 25-18
45 35 361 1-187 23-21 9-858 99-295 0-2196 2-3105 1-13 25-02
40 29 390 1-181 23-05 8-214 107-509 0-1787 2-4892 0-89 24-80
35 33 423 1-175 22-66 9-462 116-971 0-2172 2-7064 0-62 24-43
30 33 456 1-169 22-30 9-617 126-588 0-1922 2-8986 0-43 23-95
25 29 485 1-163 22-62 8-458 135-046 0-1557 3-0543 0-23 23-67
20 31 516 1-140 22-40 9-022 144-068 0-1907 3-245 0 23-20

lkSj iSuy dh n{krk
¾ ,lihlh;w dks izkIr ÅtkZ@lkSj fofdj.k ls izkIr ÅtkZ
¾ ¼4-29@33-52½×100 ¾ 12-79»
24V] 200Ah jsfVax ds vuqlkj] cSVjh }kjk ÅtkZ forj.k

dh {kerk ¾ 24 × 200Ah ¾ 4800Wh
pwafd] cSVjh dks 100» ls 20» rd fMLpktZ dh xbZ Fkh]

blhfy, dqy fMLpktZ 80» ds fy, forfjr gksus okyh ÅtkZ
¾ 0-8×4800Wh ¾ 3840Wh
;fn ,llhlh;w dh Mhlh ls ,lh :ikarj.k n{krk dks 85» ekuk

tk, gS] rks cSVjh ls yksM dks forfjr gksus okyh okLrfod ÅtkZ
¾ 0-85×3840Wh ¾ 3264Wh ¾ 3-26kWh
lkj.kh&1 esa ;g ns[kk tk ldrk gS fd 100» ,lvkslh ls

20» ,lvkslh rd cSVjh fMLpktZ gksrs le; 400W izfrjks/kh
yksM dks 3-245kWh ÅtkZ izkIr gqbZ FkhA

ysM&,flM cSVjh dh n{krk
¾ fMLpkft±x ds nkSjku forfjr ÅtkZ@pkft±x ds nkSjku

laxzghr ÅtkZ ¾ ¼3-245@3-65½×100 ¾ 88-90»
80» fMLpkft±x ds fy, ,lihoh iz.kkyh dh la;qä n{krk
¾ yksM dks iznku dh xbZ ÅtkZ@lkSj iSuy ij fxjus okys ÅtkZ
¾ ¼3-245@33-52½×100 ¾ 9-68»

(a) ,lvkslh cuke fof'k"V ?kuRo IykWV

(b) oksYVst cuke ,lvkslh IykWV

(c) Ah cuke ,lvkslh IykWV

(d) lap;h Ah cuke ,lvkslh IykWV

(e) ÅtkZ (kWh) izfr 5» ,lvkslh esa deh

(f) dqy ÅtkZ (kWh) cuke ,lvkslh IykWV

cSVjh ds fMLpkft±x ds nkSjku 100» ,lvkslh ls 20»
,lvkslh rd izR;sd 5» ,lvkslh esa deh ij yh x;h eki
(S-G-, Volt, Ah, lap;h Ah, kWh, lap;h kWh) dks lkj.kh&1
esa fn[kk;k x;k gSA fp=k&8 esa cSVjh dh voLFkk cuke i½ SG,
ii½ V] iii½ Ah] iv½ lap;h Ah, v½ fof'k"V ÅtkZ vkSj vi½ lap;h
ÅtkZ ds IykWV dks fn[kk;k x;k gSA

Åij nh x;h lkj.kh ls ge leÖk ldrs gSa fd cSVjh
bysDVªksykbV ds fy, fof'k"V ?kuRo dk eku cSVjh ,lvkslh
izfr'kr esa deh ds lkFk&lkFk ?kVrk gS] fof'k"V ?kuRo dk
vf/kdre eku 100» ,lvkslh ij 1-23 Fkk vkSj U;wure eku
20» ,lvkslh ij 1-14 FkkA ;g ns[kk x;k Fkk fd izR;sd 5»
,lvkslh esa deh ds fy, vkSlr 0-0056 fof'k"V ?kuRo ds eku
esa deh vkbZ FkhA tc ,lvkslh 100» ls 20» rd ?kVrk gS]
rc cSVjh VfeZuy ds chp dk oksYVst Hkh 24-85V ls ?kVdj
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fp=k 8&(a) ,lvkslh cuke fof'k"V ?kuRo IykWV] (b) oksYVst cuke ,lvkslh IykWV] (c) Ah cuke ,lvkslh IykWV] (d) lap;h Ah cuke ,lvkslh IykWV]
          (e) ÅtkZ (kWh) izfr 5» ,lvkslh esa deh cuke ,lvkslh vkSj (f) dqy ÅtkZ (kWh) cuke ,lvkslh IykWV
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22-40V gks tkrk gSA cSVjh ,lvkslh esa izR;sd 5» deh ls]
vkSlr 0-153V cSVjh VfeZuy oksYVst esa deh ns[kk x;kA Ah
dk eku 'kq#vkr esa 'kwU; Fkk] tks le; ds lkFk c<+rk x;kA
,lvkslh esa izR;sd 5» dh deh ds lkFk vkSlr 9-004 Ah esa
o`f) ns[kk x;k vkSj 100» ls 20» rd cSVjh ds fMLpkft±x
ds nkSjku dqy 144-068 Ah ds eku esa o`f) gqbZ FkhA cSVjh dks
100» ls 20» rd fMLpktZ djus ds nkSjku yksM dks forfjr
dqy ÅtkZ 3-245 kWh FkhA ;g Hkh ns[kk x;k fd ,lvkslh esa
izR;sd 5» dh deh ds fy, cSVjh ls vkSlr 0-2028 kWh
ÅtkZ yksM dks forfjr gqvk Fkk] ftls fp=k& 8e esa ns[kk tk
ldrk gSA ,lvkslh 100» ls 20» rd cSVjh ds 400W
izfrjks/kh yksM ds lkFk fMLpkft±x esa dqy le; 8 ?kaVs 36 feuV
yxs FksA cSVjh ds ,lvkslh esa izR;sd 5» dh deh ds fy,
vkSlr 32-25 feuV yxs FksA 20» ,lvkslh ls 100» ,lvkslh
rd cSVjh pktZ djus ds fy, dqy 3-65 kWh ÅtkZ yxh Fkh
vkSj izR;sd 5» ,lvkslh o`f) ds fy, vkSlr 0-2281 ÅtkZ
yxh FkhA pkft±x ds nkSjku oksYVst 23-2V ls c<+dj 25-8V gks
x;k gS vkSj izR;sd 5» ,lvkslh o`f) ds fy, vkSlr oksYVst
esa o`f) 0-1625V ik;k x;k FkkA

,lvkslh dk vkdyu % fn, x, lehdj.k 1 ls 4 rd dk
mi;ksx djds fof'k"V ?kuRo] oksYVst] Ah vkSj ÅtkZ ds vk/kkj
ij vuqekfur ,lvkslh lkj.kh&2 esa fn[kk;k x;k gSA

ekud fopyu S.D. = 





N

1i

2
i )qx(

1N
1

fof'k"V ?kuRo] oksYVst] Ah] ÅtkZ ds vk/kkj ij vkdfyr
,lvkslh vkSj lanHkZ ,lvkslh ds varj ds ekud fopyu
¼,lMh½ dh x.kuk ¼lehdj.k 5 dk mi;ksx djds½ dh x;h tks
fd Øe'k% 6-17] 5-67] 0-33] 0-75 FkhA bl ifj.kke ds lkFk]
;g Li"V gS fd ,lvkslh vuqeku vxj fof'k"V ?kuRo vkSj
oksYVst vdsys ds vk/kkj ij fd;k tkrk gS] rks ;g vf/kd
lVhd ugha gksxk D;ksafd blds fy, ekud fopyu dk eku
6-17 vkSj 5-67 gSA fof'k"V ?kuRo ds fy, mPpekud fopyu
vkus dk dkj.k] laHkor% ;g gks ldrk gS fd bysDVªks ykbV ds
rkieku esa ifjorZu vkSj ysM&,flM cSVjh ds vanj xSl ds xBu
ds dkj.k ncko c<+us ls ;g izHkkfor gks x;k gksA oksYVst ds
fy, mPpekud fopyu dk vkuk laHkor% yksM ds yxs jgus ls
cSVjh VfeZuy oksYVst esa fujarj gksus okyh deh gks ldrh gSA
;g ns[kk x;k Fkk fd ,lvkslh 30» vkSj 20» ds chp eryc
dV vkWQ lhek ds djhc dbZ ckj yksM ,lihlh;w ls fMLdusDV

vkSj dusDV gqvk FkkA tc yksM fQj ls dusDV gqvk Fkk] rks
oksYVst esa ekewyh o`f) ns[kh xbZ Fkh tSlk fd fp=k&8¼b½ esa
fn[kk;k x;k gSA blfy,] vdsys oksYVst ds vk/kkj ij ,lvkslh
dk vkdyu vf/kd mi;qä ugha gks ldrk gSA ;g ik;k x;k
fd fo|qr /kkjk ds ,dhdj.k ;kuh] Ah ds vk/kkj ij ;fn
cSVjh ds ,lvkslh dk vkdyu fd;k tk, rks og T;knk lVhd
gksxkA ÅtkZ ds vk/kkj ij vkdfyr ,lvkslh Hkh Lohdkj
fd;k tk ldrk gS] D;ksafd blds fy, vkdfyr ,lvkslh vkSj
lanHkZ ,lvkslh ds varj dk ekud fopyu 0-75 gS] tks 1 ls
de gSA blfy,] bl tkap ds ek/;e ls ge ;g dg ldrs gSa
fd Ah ;k kWh ds eki ds vk/kkj ij ,lvkslh dk vkdyu
vf/kd mi;qä gSA

fu"d"kZ
bl orZeku v/;;u esa] V~̧ kwcyj ysM&,flM cSVjh ¼24V]

200Ah½ ds ,lvkslh dk vkdyu] 500W lkSj ihoh iSuy]
,lihlh;w vkSj 400W izfrjks/kh yksM dk mi;ksx dj i½ fof'k"V
?kuRo ii½ cSVjh VfeZuy oksYVst iii½ Ah vkSj iv½ ÅtkZ ds vk/kkj

lkj.kh 2 & fof'k"V ?kuRo] oksYVst] Ah, vkSj ÅtkZ ds vk/kkj ij
vuqekfur ,lvkslh ¼»½

SOC vkdfyr SOC %
(%) fof'k"V ?kuRo oksYVst ds Ah ds ÅtkZ ds

ds vk/kkj vk/kkj ij vk/kkj ij vk/kkj ij

100 100.00 100.00 100.00 100.00
95 95.56 83.02 95.56 95.07
90 92.00 76.16 90.45 89.96
85 91.11 73.55 85.77 85.25
80 89.33 71.27 80.76 80.02
75 88.44 68.65 74.98 73.86
70 86.67 65.39 70.56 69.41
65 83.11 62.44 65.50 63.89
60 76.00 59.18 60.27 58.59
55 73.33 54.29 55.01 53.40
50 71.56 49.71 50.34 48.45
45 61.78 46.44 44.87 43.04
40 56.44 41.22 40.30 38.63
35 51.11 28.49 35.05 33.28
30 45.78 16.73 29.71 28.54
25 40.44 27.18 25.01 24.70
20 20.00 20.00 20.00 20.00
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ij fd;k x;kA lkSj ihoh iSuy ls izkIr ÅtkZ ,lihlh;w ds
ek/;e ls cSVjh esa laxzghr dh xbZ FkhA ;g ns[kk x;k Fkk fd
cSVjh dks 20» ,lvkslh ls 100» ,lvkslh rd lkSj ÅtkZ ds
ek/;e ls pktZ djus ds fy, 25 ?kaVs 45 feuV yxs Fks vkSj
izfrjks/kh yksM ds lkFk bls fQj ls 20» ,lvkslh rd fMLpktZ
djus esa 8 ?kaVs 36 feuV yxs FksA pkft±x ds nkSjku cSVjh }kjk
laxzghr ÅtkZ 3-65kWh Fkh] vkSj fMLpkft±x esa yksM dks
3-245kWh ÅtkZ forfjr gqbZ FkhA ;g ns[kk x;k Fkk fd
fof'k"V ?kuRo dk eku ,lvkslh esa deh ds lkFk&lkFk ?kVrk
tkrk gSA fof'k"V ?kuRo dk vf/kdre eku ,lvkslh 100»
ij 1-23 vkSj U;wure eku ,lvkslh 20» ij 1-14 FkkA ;g
ns[kk x;k Fkk fd VfeZuy oksYVst Hkh ,lvkslh ?kVus ds lkFk&lkFk
?kVrk gS] 100» ,lvkslh ij VfeZuy oksYVst 24-85V ls
?kVdj 20-4» ,lvkslh ij 22-4V gks x;k FkkA lkSj iSuy]
V~̧ kwcyj ysM&,flM cSVjh vkSj la;qä ,lihoh iz.kkyh dh n{krk
Øe'k%12-7] 9»] 88-9» vkSj 9-68» ds :i esa ikbZ xbZA ;g
Hkh ik;k x;k fd ysM&,flM cSVjh ds ,lvkslh dk vf/kd
lVhd :i ls vkdyu fd;k tk ldrk gS] tc fo|qr /kkjk
,dhdj.k ;kuh Ah ds vk/kkj ij vkdyu fd;k tk,A ÅtkZ
ij vk/kkfjr ,lvkslh vkdyu vkSj lanHkZ ,lvkslh ds varj
dk ekud fopyu 1 ls de Fkk] blfy, ÅtkZ ij vk/kkfjr
,lvkslh vkdyu Hkh Lohdkj fd;k tkrk gSA blfy,] bl
tkap ds ek/;e ls ys[kdksa dk nkok gS fd Ah ;k kWh ds eki
ds vk/kkj ij ,lvkslh dk vkdyu] fdlh vU; rjhdksa ls
vf/kd mi;qä gksxkA bl v/;;u ds vk/kkj ij] Hkfo"; dk
dke fofHkUUk yksM ds lkFk ijh{k.k] Mhlh vkSj ,lh i{kksa ds
fo|qr ekudksa ds vkWuykbu fuxjkuh ds midj.k ds fodkl ds
lkFk] ,lvkslh izfr'kr] IoT ds ek/;e ls lkW¶Vos;j }kjk
fu;a=k.k lqfo/kkvksa dk fodkl djuk gks ldrk gS] ftlls
,lihoh flLVe dh lexz n{krk esa o`f) gks ldsA

vkHkkj
ys[kd] lh,lvkbZvkj psUUkbZ ifjlj esa bl 'kks/kdk;Z dks iwjk

djus esa leFkZu ds fy, funs'kd] lh,lvkbZvkj&,lbZvkjlh(
izksQslj larks"k diwfj;k( funs'kd] lh,lvkbZvkj&lh,lvkbZvks(
izksQslj vkj- ds- flUgk( izHkkjh oSKkfud] lh,lvkbZvkj&lh,lvkbZvks]
psUUkbZ bdkbZ( Jh dksVk Jh fuokl] MkW- ckyk islkyk dk;ZØe
leUo;d] uohdj.kh; ÅtkZ] lh,lvkbZvkj vkSj Jh jes'k ckcw
th iz/kku oSKkfud] lh,lvkbZvkj&,lbZvkjlh dks /kU;okn
nsuk pkgrs gSaA

lanHkZ

1. Alamgir M, Lithium has transformed vehicle
technology: How trends in Li-ion battery technology
have developed for vehicle electrification, IEEE
Electrification Mag., 5 (2017) 43-52.

2. Chen A & Sen P K, Advancement in battery
technology: A state-of-the-art review, IEEE Industry
Applications Society Annual Meeting, (2016) 1-10.

3. Cheng Z, Lv J, Liv Y & Yan Z, Estimation of State
of Charge for Lithium-Ion Battery Based on Finite
Difference Extended Kalman Filter, Journal of
Applied Mathematics, (2014).

4. Chen S, Kang C, Zhang Z, & Zhu H, A method for
SOC estimation for lead-acid battery based on
multimodel adaptive Extended Kalman Filtering
estimation, 42nd Annual Conference of the IEEE
Industrial Electronics Society, (2016) 18-24.

5. Huihui W & Hongpeng Z, SOC estimation and
simulation of electric vehicle lead-acid storage battery
with Kalman filtering method, IEEE 11th
International Conference on Electronic Measurement
Instruments, 2 (2013) 599-603.

6. Jeon Seonwoo, Yun Jae-Jung & Bae Sungwoo,
Comparative Study on the Battery  State-of-Charge
Estimation Method, Indian Journal of Science and
Technology, 8(26) (2015).

7. Kumar K S R, Sastry V V, Sekhar O C,
Mohanta D K, Rajesh D, & M P C Varma, Design
and fabrication of coulomb counter for estimation
of SOC of battery, IEEE International Conference
on Power Electronics, Drives and Energy Systems
(PEDES) (2016) 1-6.

8. Ng K S, Huang Y F, Moo C S, & Hsieh Y C, An
enhanced coulomb counting method for estimating
state-of-charge and state-of-health of lead-acid
batteries, 31st International Telecommunications
Energy Conference, (2009) 1-5.

9. Pavlov D, Lead-Acid Batteries: Science and
Technology: A Handbook of Lead-Acid Battery
Technology and Its Influence on the Product,
Elsevier, (2017).

10. Piao Changhao, Sunsoc Zhihua, Liang Zhanghou,
Cho Chongdu, SOC Estimation of lead-acid batteries
based on UKF, Internation conference on electrical
control engineering, IEEE, DOI (2010).

11. Pilatowicz G, Marongiu A, Drillkens J., Sinhuber P,
& Sauer D U, A critical overview of definitions and



19dqekj ,oa lsrqjkeu % lkSj QksVksoksYVkbd iz.kkyh esa mi;ksx dh tkus okyh ysM&,flM cSVjh---

determination techniques of the internal resistance
using lithium-ion, lead-acid, nickel metal-hydride
batteries and electrochemical double-layer capacitors
as examples, J. Power Sources, 296 (2015)
365-376.

12. Purwadi A, Rizqiawan A, Kevin A & Heryana N,
State of Charge Estimation Method for Lithium
Battery Using Combination of Coulomb Counting
and Adaptive System with Considering The Effect
of Temperature, IEEE International Conf. on Power
Engineering and Renewable Energy, (2014) 91-95.

13. Santhanapoongodi R & Rajini V, A New State of
Charge Estimation Algorithm  for Lead Acid Battery,
International Conference on Computation of Power,
Energy Information and Communication (ICCPEIC),
(2016).

14. Santos R M S, Alves C L G D S, Macedo E C T,
Villanueva J M M, Hartmann L V, & Catunda S Y C,
Lead acid battery SOC estimation based on extended
Kalman Filter method considering different

temperature conditions, IEEE International
Instrumentation and Measurement Technology
Conference, (I2MTC) (2017) 1-6.

15. Sato Shinya & Kawamura Atsuo, A New Estimation
Method of State of Charge using Terminal Voltage
and Internal Resistance for Lead Acid Battery, IEEE
Conference, (2002).

16. Ting T O, Man K L, Lim E G & Leach M, Tuning
of  Kalman Filter Parameters via Genetic Algorithm
for State-of-Charge Estimationin Battery
Management System, The Scientific World Journal,
(2014) 1-11.

17. Yamin R & Rachid A, Embedded State of Charge
and State of Health Estimator Based on Kalman
Filter for Electric Scooter Battery Management
System, IEEE Fourth International Conference on
Consumer Electronic Berlin, (2014) 440-444.

18. Pang Shuo, Farrell Jay, Du Jie, & Barth Matthew,
Battery State Of Charge Estimation, Proceedings of
the American Control Conference, (2001) 25-27 .


