


:oL?)Lf Olgxe
Sgngd 30 BT 8 9,15 9 Oy Jlad sl Jlld g (o Ao
9 pSI 29395 S Al O eal g ylgi culeS

roais &l

olog s Wby Goloseso

VYAV olo ols >

N e — e~ e — :
et Y —w———te WA R ——— =3

T\




C e

( 31 A 9 5T (sl piw jo Glgd (sl 4y i

(5 5 ST e o o oy ol ook

@;43 Jd b s —  Sodge ) (g5l oyl e s (b9,

( S5 A g (G 2o X‘

355)) 23105 islo asiylh DA Jal5 g glo3 13835 30302 )3 (3T 35 9 )35 Jlabd (sleyld 1 ¢s) assis 3




*

40 N0

(e e syl il
i S g (S ST G ATy (Komidgw ik ol (b yauwols (o LED (G pao o b oV
w9 §HBgx oy el

3335 23163 slo Syl CIAIS al5 § 0193 CabaS 30383 )3 LT 315 § )33 Jlab sle)ils 1 ¢s) asshs 4



{

i (t):\/EIsin (ot

v (t):\/f\/sin(cot)
_(P)

639 23103 slo aSuh ORI (5 § 0lg3 3835 30143 )5 (3T 35 § a3 Jlad (sle)id p ) assie

ol

(Watt) ploj a=lg 3 (6551 adgi b b pan &5 10sl9

(cel Olgghs/ccln Wlg) o) 40 © o Olg s 0 lgd oyl 3o 155 5!
(s o3 &b b 4> 9 5Ldg) RIZ 1 soglio oylodl G yo ouls Al oyl

(V1) by 30 5Ly O pabols : SO miSIl gl poivwanws 30 ylg

.
J§/ dt =V cos(op)
0

—I||_\

1T

Qu =T—£/ )it —Tz)dt _V1 sin(g) §7-p?4Q°




91999 4 b 34199

oD
Op = 2 Uplysing, S?= P*+ 0% + D?
n=1
Ol o (v T guo b 6d i 50 925515 (]9 (slow 9ilogr 4 A5 p oo
Ll Hb g 2oy (JoLS
ol N 45 y0 31 cylgi il Ao o310l AN Seuign b 4sf yo ST, g YIS

-

2o 5l g gudn e Slwg (lgd Al (5 eoged (LS 1) SFUuSs g 00 Cado b (e Cwl (S b o1l

">9 W) 3
u( = -.E(IOO sineyf + 25sin3e) V ‘50.'

iy

ui CJ_Awn F
et (4 L
C 1 T 325TH %

i(7) = N2 [25 sin (@y—90°) +100 sin Geyr+ 90%)] A

Op = > U, 1,sing, =100x25x1+00x25x(-1)=0
n=l1

pley

There are energy oscillations in spite of zero Budeanu’s reactive power Q
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These loads cannot be distinguished with respect to Fryze's powers.
They differ as to the possibility of their compensation
Fryze's Power Theory
does not enable us to draw conclusions
as to the possibility of the load compensation with a reactive compensator
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THD, (%) = 100 Voltage Total Harmonic Distortion
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THD, (%) = 100 Current Total Harmonic Distortion
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Typical Load K-Factors
Load K-Factor
Electric discharge lighting K-4
UPS with optional input filter K-4
Welders K-4
Induction heating equipment K-4
'I“Ig“;"l& 5,“““&,2:"5?:“33""%.". e zszea [ | bievi 2 am — PLCs and solid state controls K-4
. Telecommunications equipment
vURY 0 488 VLIS (LIELDE) SO T L { 3 £ (e.g.. PBX) K-13
R 00 R WS (Lie-s) 4 R
UPS without input filtering K-13
Multiwire receptacle circuits in general
care areas of health care facilities and K-13
classrooms of schools, etc.
Multd-wire receptacle circuits supply-
ing inspection or testing equipment on K-13
an assembly or production line
Mainframe computer loads K-20
Solid state motor drives K-20
(variable speed drives) )
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Fig | shos il power and comsol syses of o single-
plose shonl APF. Accionding b ths, the APF ia miendad 1o
mject & conpensEng carent, s dul e gad serent will be
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conmin cougling (FUC) The gower cicuil of APF &
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slective compenaton uing (e newdy develuped Sochoiqee of
larmoskc control arrmyn Simclatiea ol confirm the
appropriate whective per wder
Affcreet operating condtioas.
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1 INTRODUCTION

Nowaday s, sonlines kads wsch a1 clocrical vasislie speed
drives, swilch-mode power supplies, CFL end LED light bulbs,
welSing mverters and 30 on e incemsed & clectric
Ssvibation notworks Theie Josds deaw & mon-sisswidal
mlhnkqdlﬂml-mm Currese
have dox ve Enpmcts oo

qmptfum sach 28 increseng the nesteal Ccurrent in
vnlmu P of sysem ampxw

x 1l : d monors, faileee,
mpd:ﬂk t:hml d’ o ysdenm

and ek
ﬂmd’um one can sy Ul the level of carrest lurmomcs has a
Srect relasion with the cont of amtillation, ssimerance wd
repait of dhe xystees [1]-{10]
P-meu:l;mpmrmm(.ﬂfwnundnmlu
cerent b

i clectrc &

. pasive r.x“ e from disadvansages hu:
volamne, hl‘l o, and suceptibilty o sowasce in G
mowrk. Active power filiers have ‘-&kd more lendency
G other k due 10 the fat
va;nu: and ﬂednlm Tbc filiens have l!: Dexibiliey 10
Aiatell cedees sd offr beasr
k h The perfi of an
APmeﬂtc«mvde‘!hwum
=d e cusrenl Till sow, ssny

Slfzrent medhonds have beens presenied [11]-417]
Harmosic Costrol Asveys (HCAS) method, which was fewt
doced in [13] 2l its appli = power clecaomics wat

proposed = I9,n|u&htdnn|n:‘ﬂuaunﬂncn

Ferdows Univenty of Mashial
Maskiad 51775, fean
= monfarodiium it

Marssars Usiversity
Tembd 34722, Terkey
ndogrud dnsnsacdut

syses with AC sgnsly Thas method can sk o et
desired harmonic comporents and o suitibie fix system with
periodic referances o Salrtunce sigrais This paper proposss
the spplication of HCA medhiad in indirect control of single-
plisie APFs with selacsive b By this
method, the specific ity aments mnd standands,
such x the all I::ﬂqulmtqu : Ssketion (THD) in
non-adeal networks wilh lighly soslncar loads can be fulfilled
Ao, the suggested technigue seads only one current senor for
messrieg e gad curent and two wolage sases Ry
mesnring the gid and DC-lisk voltages. In e folowing, e
ncaufﬂmxldldhlh-&qﬁmnfﬂ:ﬂ(’.\mﬁt
specific peoblers of ek of e
sungle-pise APF & proposal. Fieally sirmmalstion rewalts under
varows condisom for & typical system o prescdiad, wioch
confinm the theoretcal achievements.

I SysTed Monena

Fig 1 shows the black disgram of & sngle-phase shar
APF. This bilock duggram comsdsts of 3 sngle-phace full Sradge
mvener, 8 DC-lisk capacinor and mn mductive fike in O
ot Acconding w0 Fig 1, the inducior voltage equation is

Ve =iy +I%Lh [£3]

Therefire, one has

¢
n +L%:l‘ -, =¥y 2

By spplymg the Laplace tramfiem w0 (2), the indacooe
Cursert is cbisinad 2 Sollows
1 ’ ;
I,u)-mt}_u y=Fqlx)) 3)
As can be seen, the sasafis finction fiom the mverier
volage 00 the inducior currenl is 3 Gev-onder one. Al & can
Be pronven that the trmafer function foes the DC-lisk volage 0

the gl current is abo Gestceder [1] In onder o regulate de
DC-lisk voltage, a proporsioes] itegrad (PT) conealler is wsed,
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CH1 50008 CH2-4+50,04 b 5.00ms CH3 /7 4,454 CH1 S0.08 CH250,04 b 5.00ms CH3 /7 4,454
CH3 50,08 CHA 20008 26-Dec—16 10533 43.3624Hz CH3 50,08 CHA 20008 26-Dec—16 1046 a0.03714Hz

. Trig'd b Pas: 3.004ms MEASLIRE
CH1

Ly RRAS

v ﬁ B.8547
CH2

Ly RRAS

12647

CH3

Cye BMS

?

\/\(}'\ CH4

Cye BRS

12247

CH4
fean
S 9y

CHT 2004  CH2+2008 M 5.00ms CHT & 000
CH3 2004  CH4 20,04 29-0ec—16 0300 243.353Hz
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@ Acqg Complete B Pas: S0.00ms TRIGGER
Type

Source
CH4

_I 1
MWN\M s

|I"-IFI'

T AT TAVEVAVAVAVAVAVA v

llfrll:l

4,
CH1 5004  CH2+S004 M 25.0ms CHA & Taom
CH3 5004  CHA 1004 29-Dec—16 0356 <10Hz

Tek Sl & Acq Complete b Pos: 00008 MEASLURE
+

CH1
Ly RS
16,547

o - o e CH2
Cye BMS
o

1; ! [ H
CH3
Ly RS

2147
o CH4
Cye BRS

P

CH4
Pean
I

q,]
CH1 5004 CH2 2004 M 25.0ms CH1 o &.004
CH3 5004  CHA 100% 1-Jan-17 13:28 =10Hz

:
;

1,38 b 1 oe gulis

Tel: T @ Aacq Complete M Pos; —400.0 us TRIGGER
+

Type
el =, - u -
Source
CH4
1
+Ww L\/\}JVL\A Slope
Rising
¥
Mode
Mormmal
EWW I:I:IIJ|:I|II'|';|

4,
CH1 5004  CH2+5004 M 10.0ms CHA & 40
CH3 5004 CHA 100% 29-Dec—16 0343 <10Hz

Tek Sl & Acq Complete b Pos: 00008 MEASLURE
+

CH1
Ly RS
B2

CH2
Cye BMS

_ 87247
Y Ly RS
R3A7
2*MMWVW CHd
Cye BRS

Ty ?
3 ;ﬂ CH4

Pean
4, TRy
CH1 5004 CH2 50,04 M 25.0ms CH1 7~ 8004

CH3 5004  CHA 1004 29-DOec—16 10:39 =10Hz
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S3lgo @308 Jlad il 22 w0 b2 w9 J S b g
S92 g0 Olallao

digod @ ya8 Jlad yidd SO (5lw i

ol Jolo Jdoe gl g 6,138 cmw g5l ool
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