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H avaykn yLa TEXVIKEC CUYXPOVLOUOU

* Eva amo ta mo onuovtikad mpoPAnpata otig texvoAloyiec AME
KOL TNV EVOWMATWON Touc HE To OlkTuo E€lval O TPOTOC
OUYXPOVLOMOU TWV avTloTpodEwV e To dikTuo.

* Av €vac avtiotpodeac dev ouyxpoviotel pe to Slktuo 1 ue
KAroLla AAAN Ttnyn, TOTE TNV OTLyUA TS cuvdeonc pmopouv va
eudpaviotolv pedaAa psvpata TOL Omola  UITopouv va
npokaAeoouv BAABeC otov e€omALOUO.

* Emopevwe, elval amapoaitntn n akpPnc kat apeon AnPn tng
nAnpodopiac tou Oktlou, TMou Hopel va TepAapBavel
omolovénmote ouvbuaopo tTNE pAaong, TN oUXVOTNTAC KOl
TOU TAATOUC TNC TAONE TOU SLKTUOU



MeBoboc zero-crossing

* H uEbodoc zero-crossing €ival o artAoUoTEPOC TPOTOC UTTOAOYLOMOU
NG oUXVOTNTOC KOl Ttapaywyng tTng mAnpodoplag tng daong evog
NULTOVOELOOUC CAMATOC.

* Evag xpoviotng EMAVEKKLVEL KAOE XPOVLK GTLYUN TTOU TO ONUa
glocodou mepvael amod to pundev. To dtaotnpa petaéy dvo
nepaopatwy moAAamAacialetol enti 2 (A npootiBetal oto
nponyoupevo dtaotnua) ya va AndOet n mepiodoc T Tou onpaToC,
QIO TNV omoia uTtoAoyiletal n cuxvotnta f = %.'Evaq OAOKANPWTNG
uropei emioncg va pndeviletal (reset) otav to onpa nMeEpVAEL To UNOEV
wote va e€axBel n ddaon tou onpaToc.
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MeBoboc zero-crossing

MAeovektnpata:
e ATtAn} nEBodoc
e EAGXLOTO UTTOAOYLOTLKO KOOTOG

MelovekTpota:

e XaunAO¢ pubuoc evnuepwonc (update rate) kaBwc n mAnpodopia
NG ouyxvotntac eivat Stabgoun povo kabe plon nepiodo

* H cuyvotnta Bewpeital otabepn katd tn SLAPKELX TN ULONG
nepLodou

* H ueBodoc votepel oe anmotopeg aAdayecg tng daong (phase jumps),
otav Ta peyaAa poptia tou diktvo cuvdEovtal ) amoouvdEovtal, N
otav HeTAPAAAETOL N oUXVOTNTA TOU SLKTUOU

 MMoAAQTTAQL zero-crossings OTaV TO OrMa EXEL OLPUOVLKEG



Bpoxoc kAewdwpatoc paonc (Phase-locked
Loop — PLL)

* H Baoikny doun evoc PLL amoteAeiton amo tn povada nmpoodloplopou
(6ladopac) daonc (phase error detection unit), éva ¢piAtpo (loop
filter) ko €vag eAeyxopevoc talavtwtng taonc (voltage controlled
oscillator)
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Bpoxoc kAewdwpatoc paonc (Phase-locked
Loop — PLL)
* Eotw To onpa el00dou v = 1, cos(6,) ue paon Hg = wyt + ¢, KaL Eva

onua €€66ou y = sinb pe ¢aon 0 = wt + ¢. H €£060¢ TN povadag
npoodloplopol daonc sivat:

/A
U = vy = Ipsinfcosf, = 7msin(9 — Hg) + 7msin(0 + HQ)
Vi . Vm .
= 7sm[(w - wg)t + (¢ — qbg)] + 751n[(w + wg)t + (¢ + qbg)]

O MpwTOC OPOC Elval Eva oA XLUNANG ouxvoTNTaC Tou TtepAapBAveL T
Stapopa paong petafL v kaLy, kot 0 6eVTEPOG OPOG eivat uPNANG
ouxvotnTac, o omolog dev pac evoladpEPEL KoL UTOPOUKE VA ToV PLATPAPOULLE
e to loop filter. H €€o0doc¢ tou loop filter iva:

V.
d ==t sin[(w = wg)t + (¢ = ¢,)]

n omoia odnyeital o €vav Pl eAeyktn yLa va EKTILACEL TN ocuxvotnTat w = 6
nexpt d = 0. H exTIHWHEVN ouXVOTNTA OAOKANPWVETAL YLt SNULOUPYNOEL TN
¢daon tou onuatog e€odou y = sind, 1o onoio avatpododoteital otn povada
npoodloplopol dadopac paong yia va KAeioeL o Bpoxoc..

2TN HOVLN kataotaon: 6 = 04, 6Nk w = wgy koL P = ¢,



Synchronously Rotating Reference Frame

(SRF-PLL)

* Tpupaoko PLL oto cuyxpova otpedpopevo nAaiolo

Vp| = |Ecos(8,; — 2m/3) Var |20 | v

V, _ Ecos(6,)
Lj Ecos(8, + 21/3) op

v
0!,8 —»Vd:E 9
V n )
dq | P1 F>(O—2 |

Tote ocUpuPWVA PLE TOV HETAOXNUOTIOUO Park tng mponyoUpevng

SdlaAeénc:

V, Ecos(6 — 6,)
i)

—Esin(60 — 6,)

Eropevwg, yia va rietuxoupe 6 = 6,4, to V, odnyeital og evav Pl
eAEyKTN wWOTe va etuxoupe V; = 0 otn poviun kataotaon.



Simulink PLL

* 210 PLL TOUL
Simulink, av
Tpod0doTHOETE
taon diktuou Ba
AaBete:

wt=60=20,
ogc?u OUWCG
Up
(7 ]
Esin(6,)
= |Esin(6, — 2m/3)

Esin(6, + 2m/3)

Mrmopeite va
adailpeoete m/2 ano
N ywvia wt tou PLL
Kol voL akoAouBroste
N Bewpia Pe TOUG
LETOOXNMUATLOUOUC
Park twv 6L0L)\£H§swv

PLL (3ph) 2023

Determine frequency and fundamental component of three-phase signal phase angle

Library

Simscape / Electrical / Specialized Power Systems / Control
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Description

The PLL (3ph) block models a Phase Lock Loop (PLL) closed-loop control system, which tracks the frequency and phase of
three-phase signal by using an internal frequency oscillator. The control system adjusts the internal oscillator frequency to keep e
phases difference to 0.

The figure shows the internal diagram of the PLL.
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The three-phase input signal is converted to a dq0 rotating frame (Park transform) using the angular speed of an internal oscillator. The
quadrature axis of the signal, proportional to the phase difference between the abe signal and the internal oscillator rotating frame, is
filtered with a Mean (Variable Frequency) block. A Proportional-Integral-Derivative (PID) controller, with an optional automatic gain control
(AGC), keeps the phase difference to 0 by acting on a controlled oscillator. The PID output, corresponding to the angular velocity, is filtered
and converted to the frequency, in hertz, which is used by the mean value.



