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Abslraet t

,: t;i1t11,711g171177r\,vilh ANFIS technitlt.te lo clelit,er tttaxitttuttt pov)er tr-t lhe lrtttcl ttt (1111,'time. ANFIS hased h{Pl'7'

,)ii,,t.\ tltL! hine/its tt'both.futzy, cu.16l ncau'crl net\vork. The proposecl '4/VFlS MPPT prot'ic{es.fh,ster re'\pott'\t

: I i : I t t r I i t t r't.t in t h e I r ct c ki. ng ttt ctxi ttt ttm p o\'t, et'.

,r.. iirr2'1Lr'.' ,,ldcrptive pettro -fitztlt inlerftwe syslem (ANFISI, MPPT, (jricl. Pc''tt'U'qttctlitl''

i tN"I-I{ODUCTION
i,rru,cr -u.ener.ation ti.om surr lighl (solar energy) increases trorrr resent ),eat's rvitlt the itrci'ease o1'efl'icienc-r'ill'

,,,l,r,.srislem and the irnproverrents made by the nranLrl'actLrring ot'pircltr:vi-rltttic panel []]. Energl'tllal catt lrc

,,irttri,ccl 1i.ont p6oto voltais is a natulal energy soLlrce anrj it lras nririt.i advantt]-u,e ti1' e tlvitotrtllerrtitl

,rl:ir.ll)lncnt. ine'xhaLrstibility ancl it is distribLrted over'the earth. Ceneraticltt fi'orn distribtlliolr s\isterll

i:rir.cirs.rs r,vith lhe develol;urerrt, reneu,alrle energy 1l-om PV.s)'stern bet:ortres a gl'eat ili.niantl ol eltct'!1

., (!'

, .Lir lirs irrct.ease 0l photovoltaic sYstcrrrr inslallation, tlre system needs a stritable control algorithrr to extraul

rrrrr.rlrrrrr ,lnoupt of'power. [-lence thele are lttany tesearcltes al'e clevelol;ing MPPT alg,orithrn to i'lrlpt'ol"e

rlrc solar.energy conversion systent. MPPT algorithms will increase the solar energY cc-tttversiott syslelrr

-1re icrrcl, ancl-urinimizes the ripple content .The redLrctiqn of ripple irr cttrleut or voltage is the rnain goal oi'

r',"'s$rrclres i2l,

ii;,r.,,irr ogt papef w9 propose a methocl where cLrn'ent and voltage at'e usecl as inputs paraineters to ANFiS

()'rlr:pr rhat cietermir',", tt.,* porver clelivered to the grid ancl ntakes lowel sost in design [1 ll''l-his l]aper \\i.ls

.,i ,,rrrizc:cl in 4 sections presenting the section t iith introduction, Section 2 presents equalent model o{'a

i,',,'ccil. boost converter simirlink nroclel and section 3 cottsist systettl modeling with ANFIS teclrniilLrt'

:i;lirrriation resplts lbr proposed system are provided in seetion 4'

2. I',IIOTOVOLTAIC SYSTEM
lrlr()tovoltaic cell is made of serniconclucting rlaterials similar to those itre useci in electroltic c:olrlpollerl'11

ilr:r,ir:cs. plrotovoltair".. cells rvorks wlreuever-tlre sunliglrt is absorbeci Lr.t'the cell. tlre electrolls loose tltet t'

iLi,.rIts llltd alloi.i,ing tlre elecrtrons to pass tht.oLrgh the senriconducting rrtitlet'ial in orclet'1o gerlerate eleclr'lcilr '

ii..riic l)lrt.rtovilltaic ( PV) etlec:t is cr:nvelsirin of sun liglrt(Photorrs) into erlectricity (Voitage)'

lu1c,r:i Lil E
ESWAR

il.E ll

H
H

Figl : Basicsolar cells, Itrod!les, arrcl at'ra1" lllr.)titlle 
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:utamobiles and other important structural
ceramic rein {or*d s*talmalrix com pssiles have
extensively asthase tr:ateriai possesses im partaxt pr*perts*s
i.e. high strengrh t* weight ralz* r*a*ixg therrz very
irlporta*t *:*teri=l ia tlese f:elds l1], Th*se raaterials are
custamized materia*, which consistof r*alrix phase

r*inf*rced with csraftic rei*farcer*e::ts l:avi::grery hard aad
brittle nat:lr€. Ctmmaa reiafarcem**t used ar*Bcrcn
Carbide {*4q, *lumiaiu:n *xide {A1?*3},$tlir.tlt* tarbi**
{SiC}, Titarisra {ar}ide {TiQ r* fabri*ale mtta1 *:atrix
car*p*sites {i,{}tc} *a*rrats $\ MMt's possass=s imprcved
physical arrdmeeha*ical pt*Verties aehieved l1:rr**gh
ccmbiaed effect {}f sa*a}loy n:afix **d hard" *ri**
reinforcement Depending upsn type of reinforceme*tr:sed
and its vciume fracti*n in metal matri& ak:rair:iurnr*efal
xzatrixcon:pcsltes {AMC's} are able to achieve largewalues

rf s?=ngth, ri *drty, resistanee to rteal fatigug rcistaece trt

corrosion and creeP'

$arender Panwar et aL [3] ral;r:ipar*d' stsr casLzag wilh
Compa {asting Squeeze taslizg Frzl--3*x stir pr+cessixg

Spiy u*i** e*- ?r*tessa highlighring sir casli:rg as simple

and cast effectlz lechtrique prtviding a fairly urifarm
disrributi*n of particles ix *e*1 rxalrix l* starz*tzr!.srz

aba*t stir castixg melho rI, t'vr:rki ng pa rarft .t a ii j r:';+i';r i: ; : ; :
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processing paralnelers, n'pe Llf lJ':l1ui''ir:i :" '" '
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Cutting Parameters in Tur:ri*g *p*rat1*T7s AA7 iZg ATj*t

Reinf*rced *'ith BoC & TiC
h'1r.!1.Rajes1; ' , *r -{} Naga.M'*11eswara &ar t, , Dr. B. frhanilra itl.;:lzr4xt ?,edd,,, ,

2?ri**iyi & prorizssor" ;;:?;;:::;;;:;;:::;;;:::,,,,.:;'?:;;-;::;::' 1.lj:!i1;i,,,,,i,,i:. .r,sr;:;,:,,:;,;,,,;

) Associue ?rofexr," * oro,xjli,i,ifff7l'';iJiixrical Engineentry. JNW, -*t1$,1!r1!ju1.. Asrtilsrt: p:.;:i:.;i:. i:i:it,:
t r**i rqies**g**i l.** : gxatr7{,Egtai !. cati 3 t n r _lLi7-itlt o r; _,: u ut.

ASsta* 1\is yzyr urill dhr:uss parartreric optimizzti*l <sl tlzt
lumrng pr*ans s:sitsg tha 7ag;,dti nrt tho'J i n lrdcr to t*pr *z- t lhe
*.zzality *t niari$tilctured goods" as ztell-zs trtysr*ertr:g il*igrr
rir:r'*lr-gr::tr:t fix srudli::5 turiztiat i*r*ryto *l Al?lfg m*ral
r:Tatrix rein{irreed ,riilr Titar:ir.:rrs tar*zie il'iti ,rnd Briror: cirrbide
{B.iC} pr;re,drr. \|c::i *1*tnx I.i;l-:lp,.;rirr -,',,:tlt t;srbi,Je u*i t*r
tarryi*g <rnl exljerinlsnl tr: c;:rtitrrizr itralijri;il r***t:21 ratt errd
surtace r*::ghr:esi.
'l2sttewxlltrt* machiairg pilrrlr;lir1 i.: _ .prrrJll .1iccj. ittj r#c
;ind dcpth ol cut Diffcrcrll c,,irrr i:lt;tl. rrJ rt(1 e 1.. .i.l1Ir:l rrrlc
ftsl'afteler and Lr.cpitg othrr tr-r: li.,td sr: tlilt r;It:nti;eii ,t*l*.* al
eatlr p;rlrncler ciil: te cbt:iirirrj. fu ti*:; Vririttt ir1 lnrrr*l,: {}{
,4j?13! ai I '*+il. piece *ad iiabiijr i:::cr.r ti*,l. Ti.it :i;rg-- +l
ca{ti*g pa];l*a:.l.tr at 4}t1ir1:g rput:il i i}1.1, j j|t ard itS ui, rlu,:i,
tttd rat* {35,80,irrrl l?-5 n:nrl{:1'). itptlz;s! tt:,2 {.*_!.{}_$ sd 1

r:xxj, Tag*el:i or-tbogr:::al xray is dc:;ig*ttJ a,i*: rlt.te li:r.r:l: *l
l::rtir:g 1xr*n:r:tcr:; nilb tk lrtlp s{ :;*ii.r;zrr: }..1i*jr;b rer:iol i6.
Taglchi n:etho,l sl:csses the ilnporrar-:rt *i s:uii.lii:il iie rcs?lr:lsr
variatiorr **iztg *e signal t,: ur:isr (S,li;i r,*t*. trs*1ting iu
arir:inriarlian tt{ q*1ity tbarit**ri*tit tariiirion due tc
urcr,r:tri:1ltd t;lr3lllrlsrs. 1t ir prsdicr<ri tt*,'l,tz:stiii *rrli<i l. a
rfr;,.rC meihciJ itir olXimr;rati.rrr til r J:-i.rr:; ,::";,,,riin: pdtiilli<ir.,j ,1)
it reduces lurrber of erperi*-rscr.r_ .r\ ..olitinluiri:ry 1esl c$r*irms
tlrt rcrults, rvl.iich indicatc tlrt oprir:ri:r: v*lu*r cl thc inpLrr
[r.1urs-

lir3,*r:rd,r-*plir:rizrtiaa. **pr* *I Cur, l'tr.d r*tt. Ipir:dlt
Sprtd ?ag**hi Orthogar:al ;trr*r

ptz*zary g<t*l *{ Tagt-1al7i'1 ljrtigt, t; t-,-1 <?!1j.i ,,;.,;., ,.|-tt

ptrsdt;,tf V*fatt*s *t11 wer lz :t1',.cri: :;.,,,ii;,t t;:,.t:.

1zt i*dt:slriei, *)m?*re1:-i ..aitI z',pt::i2:,: irir-t.r-.,
t*zzglzx**t xrt ii.,v'*yt rt4uite*,'*.*set3 at t?zt. rz*;:;Ji ::: .,t-
ci*l*;xtr. ?j:is t 3 * :*x*z'*p1zs1t*,3 thrrs*!.1= ,.1:,:

<ttrzlittzirxti ;:* *r *a:eirs.

1 -1 - Sia71* ?*i*1 {.'-*ttitz* T,nzl.

Turning is a nrajs rnaclirrirrg llrote.\i tiat i*t1tz<j*; *.ttlal
cutting as well as thc removal ol rrletri chips to pr*duce a
firished product wilh thr iiesired shape. sizc, aad crrface
rtughness. Engitars fi'rust ol,ercr:lt1e cbslacles in orrjer 1o
r:bfakr opliftal paran]efers ttsr it:*-t<i $u{pul uiir:g
available s{Blrrr{.

?aguchi's rael}:<;d du*ribr-= lial1r: 1r rttj.i.i*. ,;;riztt l*. ia
*rder lo irtty*tt quality tltr*tzgh *fllint iir *nlil:e qualiry
c*a1r+1, O*liri+ ql:alit-v r*r;l-*i i:+ip_: rr il:rpra,,.c prr:,;es:i
qu;litv. r,.l:err;u onLin* qu;rlil1 iurtrii hc,p: lu utiii:iiii:fi
crxiii;*::a::ce tr: the r:rigit:i:l r_rr il::trrrit i tltii.lst. The
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'['ri'o Stage Solar Photovoltaic Energy Conversion S1'stem Using Aclaptil'e Neurn
-Fuzzy Interface S5'stem NIPI'}T

C. Narasimliulul, Dr.V. Praveeu 2, N. Ba]akrishnaj, Nareslr Kullar l(atakaura
t A,v.ti.stunl Pro.fb,r,s'or, De7:orlmen ffir' (ollage of:Engineerirt,q
)l'rutfassor ct l-tC)D Depctrlment t1f EEE, E:tvcu" C'ollcge ol Engineerin.q
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A s,t i,v ltr n l {' rof c.s sr t r. l)cpnr l nr en l {t' E EE. E snt t' ( o l l e,qe rlf E n gi n e e r i n i4
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Abstruct

;t;:j,!i.'rntntittgytilh ANFIS tecltnique lo tleliver tncximum power to lhe ktqrl ot dux)) tinte. ,4NFI'9 hasecl M!'l'l
,,lci'.s tltu henefit.,t of'both./i.tzz1, qttcl newill ne{wcsrk. The praposecl ANFL\ MPPT provides.fhster respcnse

tli.tiot'tirsns in the tracking maxintunt potuer.

!..'i':*u'cl.t: ,4claptive neurrs -fuzzy inter{ace s.yst€tn (ANFIS), MPPT, Grid, Pavver c1ualil1,.

, illl'l{0DUCTION
illrver seneration fiom sLrn light (solar errergy) increases from recerrt yeilt's r'r,ith the inct'ease ol'efilciencv ol'

>,i1ul svsteur ancl tlre irnprovernenls ntacle by the manulacturing o1'photovoitaic: pzinel I l]. Energ.v" that calt bc

, rirtlrirrr:rl fionr photo voltaic is a natr,rral energy source and it has ttrairt advaniage of ettt,it'onnretitlll

:ii:irlrilllnrrut. ins.xlraustitrility and it is clistribr-rted over the eartlr. (ieneration fiorrr distlibttlioll s)'slellr

rrt,.:r.(iisLrs rvith the developntenl. r'enervabJe energy frorn PV s),s1err beccilne:; a grrrat clernitnci <-rl etturgr

., ,ir tire increase Lrl'pltotovolraic s,vslenr irrslallatiolr, the s.vslerl Ireecis a sLritable contlol algorithrr 1o extract

rr,;r.rirlltrnt zunoLlnt o1'powet'. Hence tltele are rnany tesearches at'e dei,elopittg MPP'l' algorithnr ttl irrlplovc

rii,.l solar enetgy conversion system. MPPT algorithms will increase tlte sr:lar energy sonversion s\'sterlr
.,:illuienc.\, ancl minimizes the ripple content .The lecluction of ripple in cLtt'rent or voitage is the mairl goal ol'

r'r':ulrrt'ltes [21.

li,,r'c irr our papet we propose a method vvhere current and voltage are ltsed as inpuls partlrreters to AN["lli
:\,:itLrnr tirat cleternrirres the porver delivelecl to tlre grid anii makes lor,ver cost in clesign [11]. This paper \\'irs

.,tylniz-ed in 4 sections presenting tlre section 1 r.vith irrtroductiotr, Section 2 pt'esents eqLlalent model ol il
l,',';cll, boost converter simulink rnoclel and section 3 consist systetl mocleling r,vith ANFIS techrliqLrc.

:,,iirLriatiorr lesplts fbr proposed systenr are provided in section 4.

2. IiHOT'OVOLTAIC SYSTBM
l,ir()lovr)ltaic cell is made of serrriconc[lcting materials sirrilar to those are used in eieclronic colnpollelrt

ili,i,igcs. Photovoltaic cells woll<s lvhenever the sLrnlight is absorbed by the cell. tht: electrotls Iotlse iherc

irlr)ips illd allorvirrg tlre electrons lo pilss through the serlicor.rclLrcting rralerial in ot'rlet'10 gerreriite electricitt'.

li;'ricc i)lrotovoltaic ( PV) effect is convelsiorr 01-sun light(Photons) into clectricity {Voltage)

H

rl-i.E I I t',4,:,i,,1 Lll e .n. I f:= rr

Itigl : Basicsrtlar cel ls, nrtlclules, ancl iittai' ttl,l,lttlt
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Abstr*rt
Ever? vehicle fi$?s an inlernnl r:rnrthusliotz engixe and used ul lcust r:tst
-fieltl. M*re nw*lser a{ ca*Sa"ars.ive astd te*sile .{isrc*s i-t *r:{itzg r.a;
crsrzsunzp{iotl so t* *t f{ri lure crs* occlil'. ?o overcrsrte lhis problem,

L'{}ll/;,.'tlilt:: i't'il ::: :ii:1,:',,1,
lli;, r:.::;::r-r'tit:y,'i;,-i,:!,,t;, .,, .,,,'

**r*rsx sleel us*neclis;g rrs* i.i z-tt?ii,-,-,,.i

trrrnsfer r*.te, lighter ut Y,eigl2i, gre*t strengtlz, high stifJbr *** suirttbtc !,:r t.{'. ri:?i:;;. l:.: :l:::;
invstiggti{}*, {} r€t,i{t,, l:,ss lst:t:* {r/ltiltpl.'*d t* Sxd flt* l;*z*r r*azp:szite *zrstsiss! *x$ ;:iltirtzi:i:ii:.::: t::
ttsttttec{istg r*d in *t.iier ris rtdz;tt: lhe **-ei'ght, clisplacemenl, stt'uitt, sttd .trresr i;.,. ittt_.rtLt.t*!rig il:r, t:ir.,r.1 ...
rs r ln' m*i nt uiszi ng $zt .t trt n y.t ls. 

-.i 
I s r s I * is

ltj; alruurrlrt tu nwtrix c{}ttpos ites dtss ro goor! clrarscteristics like

u'lzich **s t* be *tldrd to t.{}*tprtsltt t}l
;:?'ocess ir desigting *nd Strr;rfut?itstr.
dtat are used ifi ma*ing rrid.s'

better thennul cottrlutririf.t. !ttrr:i ;1.,;:;

rs.,,i ?tt; p{spff guid*s ttsz:*rds p r{}rtJ- :; t i et:li rus *,? rti fi i{ i i. i..,.,r : t .: ;

*tsi*ls b* **si$*rizzg t{,r: sztsr.}zit'{s! *r:$ !i.i;tjjtj!. .?rr.jilir,,..... :,!,-,::i
G*x**lly slir *tztlitzg !jr{?{r"F;s is zsstrl /tsr {iz*rir;s:it;! ,.,;:;i:t,;.';,...

{'0,/ 11 L:{'l tJ?{

rrsds, ls$ter

1. Iafr'*dr:cti*n

?ru*ically *nnel]'i*{ rl:J; ,$e useil at
inter:lediate link betweet pistcn and crznkshalt in
all r,arieties of aut*rnobilr iutrr::al combustioa
engines to coavert linear :::otior: inio rorali*nai.
Anather iur:cticn ol c*nnecti::g rr:<i is transier:ring
labrication oil frorn *ank pin to pjston pin_ Ir is
subjected to cyclic iensile and e*n:pressive 1o*ds
a1 lighly str*s*d **lrtp.]re*t. *enera1ly th*
alat€rial used far c.o&*scti*g rc* ir ierr*i:s r::aterial
{*xa*-rple: earbor steell_ :r*tq, ir dar-- ti-:r light
rveiglt marerials {titanium anti ztltszztiirul:: *11*ys
or conrposites} are nsrd dur t* dr:sirrd mtcltantcal
properties.

Connecting rod shouki be ligltr:r and consumc less
f*el aad at *e samr rimr thev :l"urui* Vr*ti*,t
c**icrt and safety 1* passellser tl:at un*:;-i t.;i1e:rs\J*

leads to incr*ase thr rveight tf the r,ehicl*. This

**!r rial, *t e*+zzzz it ts I ('r. tfJr' {{l\.tllto f}r',1. r i.,
ltnd*nty irt a*t-:r:x-;Lrile *;lt| {J11i.,i.., .,1t,;

*ptiz*izxti*zz a:.:ri ir*p1*t**tsl.*z-it:,2= ;.',12 1:1.;;-tt

***p<tsit* tzs*l*tiittr* t'lri,;ii :rr li.:irt ;:. ..:iri;t, ::i.,..;

***l **si**l + z' tr4r;ri 1' 7 s s 11 7 1.

Ca*::eclirg r*ds are avazlablt ti.1 .,,&i-.,:ti-i i.-1ii)t-,:,
Iike l-rectirn. rectansuiar. ciriuia:'. iub'-,lii:r ttt' lt,-

sp*td f;Egii:*s rl*i*h pr*virir 'Jzt ?ua:,lli:1i-;:r-.

rigs*ily wizh *iaimx:: rveight a*4 *r*tsZa;' tril,t lr: J

ix zss** {*t ltszv tpeed engi*er. lls i"i7';ti"t.Jr.i,t ;ii':i-|,

:tifi:*=: **,i *t irrcrea:rd b,s tlza*girrt l:.r, ',t.1,,.':-
*r by *12*zzgizz'4'r*$r*,Sa{a*:*t.rs *i a;-ri:rr.-..-1:r.:

r*d. 3y tlzazzgizzy l1z* z**trrtal *i tlzt {.i',:;rir-Jr;r;s
r*dw*tght a:-i* a*xt tttzt t1:t': i:.; r.-durei. 7i::-.a iz't",:

widely u:c<l i:: tizti*.t', s.,f'"1igi 1y;;' ii:r-lr ..r'. ir,t-1:'2t..'.-'

i:zzgix*s, Y-tzlgiztt- iippu>td ;v|i|lli';r - 1,-r,,1.- ,

radial e*gixts ir*d r-:p1r*ii-pi.it i?21 rr"tg't\iit
1tissr:h.ic*t*iltzz.*riilz}t|.:i,,z\*zt1it.t:zt1l}:;..

trt€ssarf, & th* ir:*rtj;: it>r*rt i'rj' ll':e ri:{:1;,,. ..,,..'
y'a**. T1z

'; 1 :. ;,. ; ; :, 
1 ; 1',.; ;. ;,,i :.1i i i..-' . ..:,,i .. 1 : 1.. i., t : :'1..,,-.:,..i'.., t, 

: . i :.t,i::..-: ',,:.,i.r. ,

rf rlrss:*r intlilecJ ir:r,i ij:., 

w_ 
,,.,

tsrrvAn tiiltggg *$ E${filrurflffi l$l {,
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i II,I'fIIODUCTION
i)()\\,er generation fronr sur-r ligl-rt (solal errergy) increases from recenl years witlt tlre irrcrease o1-elficiencY ol'

.,,lul s,iistem ancl the inrprovements rlacle by the manufactLrring of plrotovolt6ig- panel [1]. Energy lhat talt l-'c

,,irtirirretl 1r'ont photo voltaic is a rratural energy soLlrce ancl it has rrtain aclv;rnlage ol'etrVit'ottnt.-tltal

..:,r1ilprelrt, inexhaustibility anci it is clistlibLrtecl over the eartlr. Ceneration fror-n distribLttion s1'-sterrr

',:l::::.r 
rvith the cleveloprnent, rerrervable energy from PV syslenl irecomes a great detnatici ol etrtrrg-r'

,.' riir tlrc increase ol'photovoltaic s,rrsterri inslallation, the systeut nbecls a suitable cotrtrol algolitir:n tt) exll'acl

,i;rrir-*rrn amollnt oi'po*"r. He;rce tlrele are lnanJ/ reseal'ches ale developitig MPP'f a)gtlrillrnr to inrprovt

1l,,-.s9lar energy corrversion system. MPPT algorithnrs will increase lhe solar enel'gy convet'siott s)sterll

,,lilciepc-y andlpinimizes the ripple content.Tlre recluction olripple in c:Ltrrent or voltage is the tnain goal ol

:r':;cill'Lllcs [:.|.

ii;,r.,1 irr oLtr paper we ptopose a rlethod where ourretrt ar-rcl voltage are r-tscrci its inpr"tts llarallrcttrs tr.r AN[rlS

\\.riiL'rn that ileternrinei the power deliverecl to tlre gricl arrd rnakes k:wct'cosl in clesign [11]' This paper \\as

,,i ,rrirrize.d in 4 sectious presentingthe section t wittr introcluction, Section 2 presents etlualetlt nroclel of it

l,',,'rcll. boost converler simulinlt rntrclel ancl section 3. consist systelll r'nocleling rvith ANITIS technie}ic

:,,iirrrlation i'eslrlts 1br proposed system ale provicled irr section 4.

2. I't.iO.I]OVOLTAIC SYSTBM
llir()r()voltaic cell is rnacle of senriconducting materials similar to thi.rse are used in eleclrclrtic colri)o!lcrl1

iiL,viccs. Photovoltaic cells rvori<s lvlrenever the sLrnlight is absorberi b)'the cell, the eleclrons l0ctsr: lllet'e

Ir1.r1s iipcl allowipg the electrorrs to pass through the setniconc[icting lllateriill in orde| to generale eleclricitr"

i i;-:ricu l)hotovoltaic ( PV) effect is couversiorr olsun light(Photons) into electricity {Voltage).
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