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ABSTRACT

e E$"il^l= dq +e zlzl4 4lqql f l" l ,r l
g+4 ,9-44r e + 9l= d+t4g *= *H
+oil^l PLL(Phase Locked Loop)4] +slq 7le4
*4=g dzJ 9ols.-2, {tleg +=6}q 0l+6}
= 7l+9l PLL *^lg +4ddg+il  " i l  4El+
€4e zlc+ +4+E 4l++ PLL *49 4lql
6'19tr1. zilql€ pLL }JJ4e 7l+4 pr 4lolzlql +
5l+ al tzl (limiter)4 ?lEl g+"J g S (anti-windup)
g +7lz;19 tr}. ol 4 el TlgzJ "J €'zl g 4 = 7l#
E %lB =r+ *zloJ, i lold g +rl+ al*zl9 t
"Jss "J6' lq +rl+ HEE9 "J4+ H9l qlql
^J 4+g + gltrl= 4 "lcl. 7l+el pLL *H r+
e =+oil^l xil"J€ +Il+€ 4l.J+ PLL "JBel
zlol$ 9ol.ezl el E'Lq F4 d "J s-*zls d E
g -H-4"6'l= ^IEEIoldg al$l, ar+zi otr. 4lql
€ +rl+€ 4l+* PLL *B "l 7l#el PLL %lH
!_4 uPSoil zJqt€:g E+6.19tr1.

1-  ̂ l  E

+Cd d€l *^ltUpS : Unintemrptible Power
Supplies)ts dq zflFql zjd"l *^JB 4+ +61
"il €+4 ql dgg *#4+= zlzlolr4. ol el t 'J
+4d dg ^J;^l= 1970HEll Ei l€ e+q ^]4ts
ql ql4€ dqg *t6l7l +16'lq il€- ^lalql E
+ fl tr}. 1980"C Ell ol + 4 xl € ^l ̂  e el ggr+ +
,A1 UPSq +,qCe tr-l+ 4zlA gg,z, 41q 7l
+,  +*  4 ++ *Bql  i lq^ l ia  #4oJ BB" l
"lFoJ xl zll q H4. 4 =ql= UPS9 B4 +4 "J

d q *B 7l=o el "il *=izl "t i*zt "J+ql €
6Jg += d q +A *4 (Power Quality
Conditiodrg) Tlbg zlzlt- 9= UPS{ ++ S
+E gg6l  o l+qzla 94.

gHlzi?] dq Ele zlz14 Upsq gd"il *q^l A
aeq 4 4Eg golqts ag +,q614. +61 Upsel
4+ dd EEoil^l +d .E_E=. d+C 4+ d+ltr+
fl+el {qe Ezlzl olfrolzlzl g*sfl, llaE olqA
+ il{. tr14^l d+ltel ,+ A-H_E +€61= 4e g+
4"lE gHlzl o_tr pLLg ol+6lq d+l*el 4 dee
+€'J4. olqe PLL9 3tl, ttl PLLFeE +€ +
qsq +B *H"il !l"l^lE 4o** *Bol *ztt4.

e E$ol^ l= dq *A z lz l4 4qql  f lq^ l  g+
zl -sa4-a c + 9= d+l4e *= *B +ql^l PLL
q +6lq 71=E *4Eg $olea, UPS ̂ l4floil 4
+6171 oil zi il+ 4 eg PLL *4I 4lqlslq, A +El
^lEql"l€g E+ 7l+4 B. rlel Elr.E F6il^l  ̂ i loJ
€ rils$ PLL %I4E ++€g "J+6J4.

2.71=4 Cgz+ €-u .  += 7 le

2-1 gd$ ril^l "JH(Zero crossing method)
€d.J  lz l  %l$e Ag d$e l  €d"J  lz ld

(zerc crossing point)9 *ol.ll"l PLL9 ol+6'lq

9+49 e=6' l= *Bol4. :zB 19 ole+ +e
€d"J rZldg "l+* pl-I-el zllHEE .+4dtr1.
ole+ +g "JBe Zl*6lr *+6lzl"J, A€ d"J
el yl€ol ex+g 4+ a++ zJ +++ 6l;<l *
+t r } .  q l=  €q d€d$" l  gq€ g 4+ e*€
€ ds r;(ld "il  ̂l q 4€, k ol=+ d?l dgel
4*gE "J* e +Tlqlql^lsl Q+el 7de, ,+ *
q 9l tl:l"il Eil + r. q el El El 5l ol :a E4l d ol rl.
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Fig. 3 Structure of phase angle controller

2.3 tr-S+€ +=4q ol86t= PLLSgr2l
71#E Fzlal-s4l€ ol+61= PLLEIBe r g

4el +€ol zlt6'l+, dg+ d"J.il az.t+71 4l
qglg 4+ +=€ zJ aeql r=r l  45"1 +El
+ril €tr}. trl?+^l ol= allprlzl +l6J *Bg €B
+4. 9*4 d=& el+ alolz l  4lr l  dt l*  dE
g€ € sl €'Jg 4lAsl71 +16ll^l = +tlsl vd €
dSs{  4+e  d"Jg  €q . Iq  9+4  4q  4€
s l  "Jqss " l+6 lH €4.  o l  +21 EqA A+e
d$g Ezl als4l-a E+olE 7l€E B€€€
dgd.Jg Ezl als'4l_e H+'* 4+ Ezl =ls
,jl d+4 q€9 d*"il 4El+r| 9= dgE +rl
+el 2tsI oil 6t'&61= 4 F(ripple) d "Jg +g^l7l
= q*e d"Jol  ̂ l4d+. ^l (7)g 4++g +
=61= %l$g +El'd :l "lrl.

3. ril etE +E++= 4l -et6.l= PLL "Jg
"J HI zi _o e LrpS ql ̂ J el pLLg € ,il d tl el 4zl

?+g e=61= a+ qi olq?+ !_+ A*E 71f;
9l+g 'JEol+= EilqlE a 99zl 91tr1. "J+ d
g d.J"il ,xlt_zl gqki 4+ PLLoI r €6Jg
*"1 =q eltol H4 A4izl HFolzl €4d
-74e +51+ HE+"il Rl+* +6lE 4+ .J +e
€'+g vl!. + 914. tr14^l =q d.Jel +rl+el
HFE9 SrEl 6l= 4".; 9s-a14. j:rel+ 7l+
el PLL* dg d$9 a-4izl EF+ 4+ e4
a"J'tl ivlfs. H6'lal €4. "J"J 7)+E pLLg
"l+6')q +51+ EEE E4= 4iEl 6lqg 4l
"i zl9 olg(gain)9 *+q^l +€g + 91tr1. r.
el{ ole+ Ae "JB e PLLeI F+C g 4 6l^17l
Al €4. trl?+^l olE Tlldg €,e-21 914.

:zB 5= 7l+E Atl*g +=6lq ol+4ts
pLLg Upsoil zi 'J+ € 4_a Tlld+ 4o14. ol
pLL€' pI 4lol zl .il +51+ xtl*zloimiter)el ?lq
e+"J s9 (anti-wind up)g +7lsl9 tr}. ol a el 7l+
z i?1 F4 gq= 7l+E *BEr+ +tr } .  z lo lde
+tl+ xi l tzlg +"JsE ql6' lq +++ HEE9
gAs'J Hg ql" i l^ l  al+g + gltr}= 4olr l .  €zl
.<l  ̂ l+€ qlEl el"Jsge =4 46.JeE .Je 4l
" lzl9 El=q +g Btl6' lq alolzl9 -s.slg *4
6l= q eg +4.

4.  ̂ lE4 olc = r+
ol4l zl#4 *Br+ B tsEoil^l 4loJ€ +4+

= ^il ++ %LB el ilol$ "Jole_zl 9l6'lq 4+r+
,Je aaoil^l Fzi dS u_rlzls dSg 5!-tl6l
= ^ lE4lo ld€-  +4.  o lq t |4 ds Et lT l= o l
*zl-etr. E4t4r zl4*tr}.

nd 6J ̂ l7J : 0.0-0.6sec
nd9 d"J Peat< <l : gtOV

n^la g*^8 ̂ lZl : 0.2-0.Msec(15izl)
t1;.|l 4,d : 20%4 Bt} sag, B* 55E, C+ -208

phase jump

=fl 6r+ ?ol s.9 .rl l-zl "Jqkl 4+ F4 d
"J .H_+7lE ol+6}q -H_*'J +6'l d*e =3 7
r+ ptr+. =H 8"il= _H-+ol "Jq+= 44+el +
6l d"J +51+= +Elu 4"14. =H4lr l  !_= 4
zle !-tlel ^lzl ++r+ € +B"il^l +rl+ HF
ol "Jq+= 4+ "J + 9t4. ol q+ +vl+ Bt
e alt"t"t g €s-21 914. :zH 9= zlld€ plr
g ol+6'lq gtlql^le]. +e 44_o e ^lE4lold
g 6199 4+E +Et.HH4.

t'f
t r l
E" Jll,'l ; l+ :';

ln. #"(nu-n")
-(t", * E*)

)n" h(+-a)
,  . 2 tT  ,

+,  
a -exp( lT)

ol4 ++ ^19 d4l_e +€6121 f lu t r l= 4AI
+g #=alz l  + l6 lq 4zl ' j  ^ l^gE 484=
ol+El= olB, LPF= 0l+61= %lB €,ol gls+
B eql^ l= dq Ft+ gEl(Al l  Pass Fi l ter :
APF)€ " l*al€ +€6}= BB"i l  +s' lq €B+
tr}. :2fl aql Atleg +=6lq "l*al= pt-t-9
++E= 4El.{gtr}.
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re 8"il ̂l .H-= 4 il e 7l+el PLL9 !-tlE
^144 g+Eq^l +rl+ HFol z-Al +El+=Eil
Hl6'lq =? 9E Zld€ PLL* 4+€ +rl+ Ell
9"J sg.a-60.6H241d A-*izl 4l+qq glgg "J

+ 914. 4l"J€ pLLg o'l+g 4+ 4tl Al4ql^l
al{ zl I 4 ol H-$6}tr14E. .$FC ol 4 a}9 xl ?*
o| +51+ Hglzl ^l*€ +qql^l +€g 4As+
6lq "Ja€ =q d"Jg B + i l4 .  s*  4a -E
Eoil^l  Ezl FE EE_tr Eqa 4+ €q d"J"l
4loJ€ +51+ H9l Ul"il^l d+l d"Jr+ Ezlzl ",1

+q xlE-=- EEel "Jr4# S."l Zl+6'l dg d
Er+ Ezl ^la + fl4. 44^l ole+ Ae PLL$
UpSq^J 4tlal4r "Je + flr}.

5 . 4  E

+ E5.oi l^J= A++g +=6lq 0l*61= 7l+
el PLL *4g +aadtl+i]" i l  zi€.6J €4-e
zlldt +rl+= 4lsJ+ PLL *^l-g 4lql6l94.
ol pLL "J4e 71+E pr 4lolzlql +++ 4l6J7l
(limiter)4 qlEl 4elgB (anti-windup)9 ?zlalH
4. ol ael TlBziql €l4 +14= 7l€E EIBEJ+

4zl oJ, il"l d e +4+ xtltzl 9 *"J gE_ ql6'lq
+q+ HFES "J4sJ Hel qql^l  zi l+* + 9l
4= 4 014. +51+= 4le+ 4 -�J€ PLL %14 g
z1#4 PLL "J4 + ^l$zil ol d9 F6t ulta|{
+4d dg+i1"i l  4t.Jo}g E+6.19tr1.

0 . 4 5  0 . 5

+6f E gr'el +trf+
of using conventional PLL

ol EEE :d+3ftrt4'J xl8 +dgt4Etr il^1l4BlT

+d+Eg+dlE{(20040179)s|. (+)olE[fl21o; g+Hl rl

Aoil el*d aBulcf.
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Fig. 8 Frequency of
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