
38

'kks/k vkys[k / Research Article

,,QbZ dUoVZj ds dk;Z&fu"iknu ij  
ihvkbZMh daVªksyj dk izHkko vkSj fo'ys"k.k

Effect and Analysis of PID Controller on Performance of AFE Converter
dfiydqekj nos1] MkW- lh jke flaxyk2

1fjlpZ LdkWyj] 2fjlpZ xkbM]

 1,2 ek/ko fo'ofo|ky;] jktLFkku
1profkcdave@gmail.com, 2crslibra1010@gmail.com

lkjka'k %

VªkalQkeZj ds lkFk ;k fcuk ,d ,lh lk/ku lzksr] fLofpax midj.kksa dk mi;ksx djds ,lh ls Mhlh esa 
duoVZj dks ÝaV&,aM ikoj bysDVªkWfud duoVZj ds :i esa tkuk tkrk gSA pj xfr Mªkbo esa buiqV orZeku 
foÑfr dks de djus ds fy, lfØ; ÝaV ,aM duoVZj vR;f/kd izHkkoh gSA ,,Qlh ds dk;kZUo;u ds fy, 
,,Qlh dh fofHkUu VksiksykWth miyC/k gSA fofHkUu orZeku eksM] fu;a=.k eksM] eYVh iYl lek/kku vkSj 
fu;a=.k ,YxksfjFe dk mi;ksx ,,Qlh dks fMtkbu djus ds fy, fd;k tkrk gSA IEEE 519 ds vuqlkj] 
dqy Vh,pMh dh ekax 5% ls de gS] tks fd jsfDVQk;j flLVe vko';drkvksa dks iwjk ugha djrk gSA

izLrqr dkxt IEEE 519 ekudksa dks iwjk djus ds fy, fu;a=.k eksM] ,YxksfjFe vkSj VksiksykWth ds 
la;kstu dks n'kkZrk gSA

Abstract:

An AC mains source with or without transformer, converter in AC to DC using switching 
devices is known as front-end power electronic converter. The active front end converter is highly 
effective to reduce the input current distortion in variable speed drives.  Various topology of AFC 
is available for implementation of AFC. Various current mode, control mode, multi pulse solutions 
and control algorithm are used to design the AFC. As per IEEE 519, total THD is demanded less 
than 5% which rectifier systems do not fulfill the requirements.

The presented paper shows the combination of control mode, algorithm and topology to satisfy 
the IEEE 519 standards.

eq[; 'kCn& daVªksy ,YxksfjFe] Vh,pMh] ekWM~;wys'ku baMsDl] iYl pkSM+kbZ ekWM~;wys'ku] ,fDVo ÝaV ,aM 
dUoVZj ¼,,QbZ dUoVZj½ vkSj V~;wfuax
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I. ifjp;

dbZ fLofpax fMokblksa dk mi;ksx AC ls DC oksYVst tSls IGBT] MOSFET vkfn ds :ikarj.k 
esa fd;k tkrk gS] ysfdu bu fLofpax fMokblksa ds dkj.k fLofpax 'kksj duoVZj lfdZVksa esa gksrk gSA  
'kks/kdrkZ }kjk ,QbZlh ij ihMCyw,e ds izHkko] ihvkbZMh fu;a=.k ,Yxksfjne] fu;a=.k ;kstuk tSls QhMcSd] 
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QhM QkWjoMZ] %Vh,pMh] ,drk ikoj QSDVj] csgrj 
fLFkjrk] vksoj'kwV vkSj vaMj'kwV deh vkfn tSls 
,,QbZ duoVZj ds fMtkbu vkSj izn'kZu dks csgrj 
cukus ds fy, fofHkUu rjhdksa dk lq>ko fn;k tkrk 
gSA [1,3]

gkeksZfud foÑfr dks de djus ds fy, 180 
fMxzh ds lkFk nks VªkalQkeZj vkmViqV ds ;ksx ls 
lgk;d gSA djaV daVªksy ywi dk mi;ksx ykbu 
ÝhDosalh esa cSaMfoM~Fk dh vko';drk ds fy, fd;k 
tkrk gS vkSj oksYVst dh rqyuk esa djaV dks yhM 
fd;k tkrk gS rkfd lsaflax djaV esa lq/kkj ds 
orZeku izn'kZu esa lq/kkj gksA [2,8]

II- lkfgR; dh leh{kk

;g izLrqr dkxt ,QbZlh ds izn'kZu dks 
vuqdwfyr djus ds fy, fu;a=.k rduhdksa ds lkFk 
vyx&vyx fu;a=.k ,YxksfjFe }kjk lkeus dh 
vo/kkj.kk ds cqfu;knh vo/kkj.kk /rduhd iznku dh 
tkrh gSA [1]

'kks/k i= us lq>ko fn;k fd ÅtkZ dks laxzghr 
djus ds fy, cM+s Mhlh la/kkfj= dh vko';drk 
gksrh gSA [5]

vkuqikfrd fu;a=.k }kjk vkWu/vkWQ daVªksy 
,D'ku tkjh fd;k tkrk gS vkSj bldk mi;ksx 
nksyu dks de djus ds fy, Hkh fd;k tkrk gSA 
vfHkUu fØ;k dks tksM+dj] vkuqikfrd dkjZokbZ ds 
vkWQlsV eqÌs dks gy fd;k tkrk gS vkSj O;qRiUu 
dkjZokbZ dks 'kkfey djds /kheh izfrfØ;k dk eqÌk 
gy fd;k tkrk gS rkfd ihvkbZMh fu;a=.k ,Yxksfjne 
=qfV;ksa dks de dj lds] lVhdrk c<+k lds vkSj 
izfØ;k dh fLFkjrk esa lq/kkj dj ldsA izfrfØ;k 
vkSj dSLdsM iz.kkyh ds lkFk lVhd fu;a=.k ds fy, 
vkosnu vko';drkvksa dh izkfIr ls igys fofHkUu 
V~;wfuax fof/k;ksa }kjk bu rhu ihvkbZMh 'krksaZ dh 
vko';drk gksrh gSA [6]7]

ihvkbZ fu;a=.k dk mi;ksx djds isij izLrqr 
fd;k x;k FkkA isij esa dqy gkeksZfud fo:i.k dk 
ifj.kke 0-89% fn[kkrk gSA[2,4]

rkfydk 1

lkekU; forj.k iz.kkfy;ksa ds fy, vf/kdre fo"ke gkeksZfud orZeku lhek,a] 69 KV ds ek/;e ls 
120 V [3]

Isc/IL n < 11 11≤n<17 17≤n<23 23≤n<35 THD
<20 4.0% 2.0% 1.5% 0.6% 5.0%
0–50 7.0% 3.5% 2.5% 1.0% 8.0%

50–100 10.0% 4.5% 4.0% 1.5% 12.0%
100–1000 12.0% 5.5% 5.0% 2.0% 15.0%

>1000 15.0% 7.0% 6.0% 2.5% 20.0%

III. mÌs';

izeq[k mÌs'; fuEukuqlkj gSaA
• fu;a=.k ,Yxksfjne dk izHkkoA • pksVh ds vksoj'kwV dh dehA
• o`f) le; esa dehA • %THD dh dehA
• ,drk 'kfDr dkjd cuk, j[ksaA

izLrqr dkxt dk mÌs'; % THD dks de djuk gS rkfd ÅtkZ gkfu dks de fd;k tk ldsA
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IV. fof/k

AFC dk igyk xf.krh; ekWMy fodflr fd;k x;k gS vkSj bls MATLAB Simulink ij ykxw fd;k 
x;k gSA PID fu;a=.k ,Yxksfjne ds lkFk AFE cqfu;knh CykWd vkjs[k fp= 1 vkSj 2 esa PID fu;a=.k 
,YxksfjFe Simulink CykWd vkjs[k ds lkFk AFE fn[kk;k x;k gSA

fp= 1- ewy P-I-D CykWd vkjs[k

fp= 2- Simulink CykWd vkjs[k

V. x.kuk vkSj ifj.kke
lq>k, x, rjhds dk vuqdj.k MATLAB 2012A ij fd;k x;k gSA tSlk fd P-I-D fØ;k dk 

mi;ksx djds fp= 3 esa fn[kk;k x;k gS rkfd izn'kZu esa lq/kkj fd;k tk ldsA
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fp= 3 P-I-D dk mi;ksx djds AFC ds MATLAB fleqfyad ekWMy

izkjaHk djusokyk] vkiwfrZ vko`fÙk] vkarfjd izfrjks/k] la/kkfj=] fLofpax vko`fÙk] ekWM~;wys'ku baMsDl vkSj 
vkmViqV oksYVst dk ewY; rnuqlkj 1-78 mH, 60 Hz, 0-1Ω] 9600 F] 660 Hz, 0-8 vkSj 2800 V gSA 
P] I vkSj D ds ewY; dh x.kuk ZN fof/k] ,drk ekikad fof/k vkSj ijh{k.k vkSj =qfV fof/k vkfn ds vk/
kkj ij dh tkrh gSA bl isij esa lanHkZ eku 1 ekuk tkrk gSA fp= 4vkSj fp= 5 vkmViqV oksYVst vkSj 
%THD dks n'kkZrk gSA
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fp= 4 vkmViqV oksYVst

 

fp= 5  ekWMy dk %THD

lq>k, x, rjhds dk vuqdj.k MATLAB 2012A ij fd;k tkrk gS tSlk fd P&PI&PD dkjZokbZ 
dk mi;ksx djds fp= 6 esa fn[kk;k x;k gSA

fp= 6 P –PI–PD dk mi;ksx djds AFC ds MATLAB Simulink ekWMy

P, PI vkSj PD ds ewY; dh x.kuk ,drk ekikad fof/k vkSj ijh{k.k vkSj =qfV fof/k vkfn ds vk/kkj ij 
dh tkrh gSA fp= 7 % THD vkSj fp= Å ,drk iokj dkjd fn[kkrk gSA
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fp= 7 ekWMy dk %THD

 fp= 8 ,drk iokj dkjd

VI. fu"d"kZ

leh{kk fd, x, dkxtkr fu;a=.k ,Yxksfjne vkSj fofHkUu fu;a=.k ;kstuk ds lkFk ,drk 'kfDr 
dkjd ij fujarj Mhlh vkmViqV oksYVst cuk, j[kus ds fy, fu;a=.k ,Yxksfjne dh cqfu;knh tkudkjh 
iznku djrs gSaA

eksVfjax ds fy, MATLAB fleqfyad ekWMy dh enn ls nksuksa fof/k;ksa }kjk izkIr ifj.kke dh rqyuk 
dh tkrh gSA
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lanfHkZr isij ds lanHkZ esa] ;g isij ifj.kke 
fn[kkrk gS fd % THD 0-67% gSA

fganh vkSj vaxzsth esa leku inksa dh rkfydk

Control fu;a=.k

Derivative O;qRiUu
Error =qfV
Gain ykHk
Integral baVhxzy
Internal Resistance vkarfjd izfrjks/k

Proportional vkuqikfrd
Pulse Width 
Modulation (PWM)

iYl foM~Fk ekWM~;wys'ku

Regenerating iquthZfor
Review leh{kk
System iz.kkyh
Steady state error fLFkj jkT; =qfV
Supply frequency vkiwfrZ vko`fÙk
Undershoot v/kksekud
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