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) i€n tan c6 céu tric co ban gébm hai phan
Dchinh la chinh Iy va nghich lwu. O gitra
ching la mét ngudén ap mét chiéu véi cac
phan t& loc gitp 6n dinh dién &p. Phan chinh luwu
thwre hién viéc chuyén ddi dién ap xoay chiéu tir
'r&i thanh dién ap moét chiéu. Phan nghich lwu
thuere hién viéc diéu khién chuyén déi dién ap mot
chiéu thanh dién ap xoay chiéu ba pha cép cho tai
theo tan sé mong mudn [6].

Chinh sy chuyén déi xoay chiéu-mét chiéu-
xoay chleu da gay anh huorng ngwoc tré |ai
nguon cép lam suy gidm chét lveng cua nguén
cap. Pac tinh dong va ap cta nguén khéng con
dang hinh sin nira. Khi phan tich dac tinh trén
bang chudi Fourier, ta thay d6 la té hgp cda nhiéu
dao ddng diéu hoa v&i cac bac khac nhau tir bac
co ban cla ngudn t&i cac bac cao hon. Péc tinh
déng dién cla nguén cép cho bién tan luc do co
dang nhw mé ta trén H.1.

H.1. Bdc tinh dong dién ctia ngudn cép cho bién tan

Quan sat trén H.1 cho thdy dac tinh dong cuda
nguén cap da bi thay déi. Bac tinh nay dwgc phan

tich theo chudi Fourier bang khéi “FFT Analysis
Tool” trong Matlab, ta thu dwoec ti Ié cac thanh phén
diéu hoa lam suy gidm chét lvgng nguédn. Tir H.2,
ta thdy, ngoai bac co' ban 50 Hz ciia ngudn 1a 100
% thi c6 mét vai séng diéu hoa bac cao cé ti lé rat
cao nhw bac 5 |a 66,47 %, bac 7 la 43,85 %, bac
1114 10,16 %, bac 13 la 8,3 % lam cho téng 1i 1&
cac hai bac cao (Total Harmonic Distortion (THD))
trong dac tinh nay lén t&i 81,22 %, vuwot xa gia tri
cho phép theo tiéu chuln IEEE std 509 (Bang 1
va Bang 2).

H.2. Phén tich Fourier

Bang 1. Giéi han nhiéu dién &p ( theo tiéu chuan
IEEE 519)

Ghi chi: NH - Nhigu dién 4p tirng loai séng diéu
hoa (Up/U,), %; NH; - Nhidu dién 4p téng cong céc
loai séng diéu hoa THD, %.
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Bang 2. Giéi han nhiéu dong dién (theo tiéu
chuén IEEE 519)

Tt nhitng phan tich trén ta thay viéc sir dung
bién tan s& sinh ra nhirng dao doéng diéu hoa
bac cao anh hwéng x&u dén ngudn cung cép, do
d6 can phai c6 mot gidi phap dé lam giam di sy
anh hwéng cla séng hai bac cao nay téi ngudn
cung cép.

Mét gidi phap phé bién hién nay la st dung céac
loai mach loc dé loai bd cac séng diéu hoa bac cao
nay. Tuy nhién cac mach loc thu dong kiéu nay
hiéu qua khong cao, chat lwgng nguén chua dat
dwoc tiéu chuan yéu cau. Giadi phap hiéu qua nhéat
hién nay la st dung cac mach loc tich ciwc gitp bu
lai lwong sai léch dé dong cap tir nguén trd lai gan
v&i dang hinh sin.

1. Loc tich cwe [1][5]

~Nam 1983, Akagi va nhom nghién ctru da cong
bé 1&n dau tién ly thuyet co s& de thiet ké loc tich
cuc cho ngudn ba pha ma ngay nay dugc biét dén

véi tén goi ngan gon 1a “thuyét cong suét tic thoi

p-g". Ban dau, ly thuyét nay dwoc phat trién cho
mang 3 pha 3 day, sau d6, Wanatabe, Aredes va
cac nhom nghién ctru clia minh @& phat trién né
cho mang 3 pha 4 day v&i 1 day trung tinh.

Thuyét p-q dwa trén sy chuyén déi twong
duwong tir hé a-b-c sang hé a-p-0 theo cdng thirc:

Vo Va Vo Va
Va|=Tvp| va | Vg |=T{Vvp |
Vp. Vg |5 vp Ve
Vi
12 N2 12
T=J§ I - ) * ()
3 0 V3R -JER

Sau dé thyc hién cac tinh toan trén hé a-p-0.
Loi ich cta viéc chuyén déi_ nay d6 1a c6 thé tach
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riéng dwoc thanh phan thiy tw 0 trén truc 0 cla hé
a-B-0 twong dwong ip Va vo.

Luc nay, ndng lugng tic théi cha hé thong
duoc chia thanh 3 thanh phan rieng biét v&i y
nghia vat ly riéng cta no. Bao gbém cong suét tirc
théi thee tw 0 & pg, cdng suét thue toc thoi 1a p va
cong suét do tire thevi la q [1]. "

A. Cong suét tirc thei thie tw 0 py: -

Po = Voio =Po +Po ()
Trong dé: —pTO - Gia tri cong suéttwong ng voi
nang lweng ma ngudn cung cép cho tai hoat dong
trén méi don vi thoi gian thdng qua dong va ar tne
tw khéng; Po - Gia tri cong suét twong Grg voi
nang lvgng duogc trao dbi qua lai tréen mdi don vij
thoi gian gitba ngudn va tai thong qua dong va ap
thir tw khdng.

Nang luwong thL'r_tL_P 0 chi tén tai & hé ba pha cé
day trung tinh bj mat déi xtrng ca dong va ap hoac
ca dong va ap déu co cac séng hai bac cao. Mat
khac thi hai thanh phan cla po 1a pova P, ludn
tdn tai cng nhau do do dé chéat lwong hé tét hon
thi phéi loaibé ca pg va p,.

B. Céng suét thwe tirc thoi p:
P=Vdg+Vpig=p +P (3)
Trong do: p - Gia tri cong sudt twong ¢ng voi
nang lvong ma ngudn cung cap cho tai hoat
déng trén moi don vi thoi gian thong qua dong
va ap trén cac pha a, b, ¢ khi hé la doi xrng. Noi
cach khac do la céng suét tao bdi thanh phan
séng co ban cla dong va ap trén cac pha a, b, c,
[11.[2]; - Gia tri céng sudt twong ng voi
néng lvong dwoc trao: ddi qua lai trén méi don vi
thoi gian gitta nguon va tai thong qua dong va
ap trén cac pha a, b, c. Pay la thénh phéan khdng
giup mang nang lwong tlr nguon téi tdi nén no

ciling can dwec triét tiéu.

C. Céng suét ao tirc thoi g

q=Vgia—Vdg=9 +q )
Trong d6: q - Céng suét do tic thoi;
suét do trao doi.

Cong suét &o tirc thi, g, twong (ng voi nang
lvong anh hudng (di chuyén) gilra cac pha clia hé
thong N6 khéng phéi 1a nang lvong duoc van
chuyén ho#c trao ddi gitra nguédn va tai.

Theo hé a-b-c, (4) c6 dang nhu sau:

_ (va—VbJe + (b —VeJa+ (Ve —Valy (5)
J3

q - Cong
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Day la cong thirc phd bién dwoc st dung trong
cac dong hé do céng suét phan khang, trong cac
hé théng dién khéng c6 cac séng hai bac cao, ddi
x(¥ng va sin. Gia tri do duoc hién thi 13 gia tri trung
binh clia bidu thie (5).

Céng suét 2o tire thoi khac véi cong suét phan
xhang thurdng duroc dé cap & chd cong suéat do xét
dén t3t c2 nhing nang luong tao ra bdi cac séng
nai frong ca2c song dién ap va dong dién. Trong
tréng hop G3c bidt, véi ngudn Ap sin, ddi xing,
t&i 36 >;;.:"_g-, khéng c6 hai bac cao thi g chinh la
2n khang (q =3.V.ly.singy).

n __,yrang du & hé a-b-c hay hé a-p-0 thi
suat tirc thm (pg,) trén he théng 3 pha la

’n

[0

b3 :,aiafvbib+vc.ic=pa+pb+pc 6)
#2n hé a-p-0 thi
23 = Vala + Vig + Voio = P+ Po i

*:.*eo d6 can phai 1am triét tiéu cac thanh phan
2 po. Ngoai ra, can gidm téi da nang lwong
huong gilra cac pha trong hé thdng, chlnh la

m 16i da céng suét do q, tic q cling can phai
e triét tiéu. Thuat ngu’ dugc st dung dé mo ta
l oai bé cac thanh phan P, po va q la b céng

t tre th&i p-g. Khi d6 viéc thwe hién bu céng
ttre thoi chinh la viéc tao ra mét bd loc tich
s (active filter). Téc d6 dap trng cla bo loc tich
wc phu thudc vao khodng thoi gian cén thiét dé
né théng diéu khién thu thap di liéu va tinh toan
cac gia tri nay.

Van dé chinh cla viéc tinh toan chinh la lam
sao phan tach duwoc p , p va xac dinh py . Noi
cach khac, d6 chinh la lam sao tach duwgc toan bd
song hai bac cao khéi cac dang séng cla dong va
2p. V6i cac bd diéu khién'sé thi céng viéc nay
khong hé phtrc tap, tuy nhién cdn mét khodng thoi
gian dd Ién dé bd diéu khién trich mau, thu thap sb
liéu d@d cho viéc phan tich va tach dwgc hoan toan
céc séng hai bac cao. Thyc té thi da phan cac hé
théng ngudn ba pha hién nay déu mat déi xtrng va
chtra cac séng hai bac cao, do dé khoang thoi gian
trich mau tét nhat Ia bang mot chu ky séng co ban
ctia dong va ap.

, D. Cdu trac bo lgc tich cuwe

Bo loc tich cwe (Shunt active power filter) duoc
dau ndi véi he théng nhw mé ta chi tiét trén H 3.
Céu tao co ban clia mot bo loc tich cuc bao gdm 2
phan chinh la khdi didu khién (Controller) lam
nhiém vu do lwong diéu khién va khéi nghich lwu
(Inverter) v&i nguén mét chidu Vg, ¢6 nhiém vu tao
ra dong bu cho hé théng [2].
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Trén H.3, cac dwong két ndi tlr cac pha cia hé
théng voi khéi diéu khien la cac day do luong, cac
duong két néi khéi Inverter voi cac pha clia hé
thong la cac day mach Iwc cung cap dong bi cho
hé théng.

Khi cac day tin hiéu do lwdng cla bd loc tich
cwrc két ndi voi hé théng & phia nguon cac day
mach Iwc cung cp dong bu két néi phia tai nhw
H.3.a thi d6 1a khi ngudn khéng déi xtrng va cé cac
hai bac cao can duoc loai bd dé& tao ra ngudn tbt
nhéat cho tai.

S
H.3. Céu tric co ban cta bé loc tich cuc

Khi cac day tin hiéu do lwdng cta bd loc tich
cuc két néi véi hé théng & phia tai, cac day mach
lwc cung cép dong bu két ndi phia nguén nhw
H.3.b thi do Ia khi tai trong qua trinh hoat dong da
tao cac hai bac cao lam suy gidm chét lwong
ngudn nén can loai bd cac séng hai nay dé tra lai
chét lwong tét nhat cho ngudn.

2. Két qua m6 phong trén Matlab-Simulink

Van v&i dong co va ngudn nhu da mo ta, bay
gior ta str dung thém bé loc tich cuc két néi vao hé
théng nhw mé ta & H.4.

Sau khi két néi thém bd. loc tich cwe, quan sat
dang séng cla dong dién trén pha a (H.5) c6 thé
thdy, né cé dang hinh sin. Tiép tuc phan tich séng
nay bing khéi FFT Analysis Tool ta cé két qua nhw
H.6. Quan sat trén H.6, ta thay gia tri THD=4,75 %
nhd hon gia tri tiéu chudn l1a 5 % (Bang 1). Cac
phan tram ti 1& cla cac thanh phan theo do cting
nhd hon gi4 tri tiéu chuan (Bang 2). Cu thé nhuw thé
hién & Béng 3.
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Bang 3. Bang ké céc thanh phan séng hai cia
dong dién pha a theo bac ctia thanh phan co ban

H.4. M6 hinh mé phon : sty dung b loc tr’cuc

H.5. Dang séng ctia dong dién pha a ctia nguén

H.6. Phan tich Fourier

m cONG NGHIEP M0 SO 2 - 2014

3. Két luan

Viéc st dung mét bd loc tich cwc di kém cac
thiét bi diéu khién dong co v&i bién tan sé gidp lam
gidm dang k& anh huéng nguoc trd lai ngudn lwéi
clia bién tan, khong lam chét lwong clia ngudn bi
suy giam, cac tai cd st dung bién tan khong lam
anh hudéng den cac tai khac khi ching sl dung
chung mét ngudn cung cép.0
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SUMMARY

Nowadays, inverters are widely used for
asynchronous motors in order to increase
the systems’ efficiency, especially in energy
consumption. However, there are some
drawbacks of the inverter's using, of which
is the influence to the power supply by high

frequency harmonics generated by the

inverters during their operation. In this
paper, the influence of inverters to the
supply are analyzed and using the |
proposed active control filters could be
reduced these effects. The results are
verified by using Mat lab/Simulink software.




