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UNG DUNG CHiNH LUU PWM CHO BU CONG SUAT PHAN KHANG VA LOC SONG HAI
TRONG MANG BIEN CUC B0
Ngé6 Dtc Minh (Truong PH Ki thudt cong nghiép - PH Thdi Nguyén)

1. Dat vén dé

Ngay nay, sO luong céc thiét bi sir dung dién ngay cang gia tang ca vé sd lugng va chung
loai. Su gia tang nhu ciu st dung dién nang kéo theo yéu cau xay dung mdi hoac cai tao hé thong
truyén tai. Nhu da biét, dién nang truyén tai trong cic hé thong dién thong qua viéc sit dung mot
séng dién tlr c6 tan sO xac dinh (50 hay 60Hz) goi 1a song co ban. Tuy nhién, trong thuc t&€, do mot
sd nguyén nhan nhu su c¢d duong day, tai phi tuyén... ma trong hé thong dién ton tai cic séng dién
tlr ¢6 tan s6 bang boi s6 nguyén 1an tan s6 co ban. Cac séng nay goi chung 1a séng hai.

Cic séng hai c¢6 thé chia thanh cdc thanh phan thit tu thuan, nghich va khong: Thanh
phén thit tu thuan: Cac séng hai bac 1, 4, 7,...; thanh phan thit tu nghich: Cac séng hai bac 2, 5,
8,...; thanh phan tha tu khong: Cac song hai bac 3, 6, 9,..

Su ton tai cdc s6ng hai trong hé thong anh hudng khong t6t tGi cdc thiét bi va hiéu qua
truyén tai ciia hé thong dién. Ching gay qua dp, méo dién 4p ludi, gy qua nhiét cho céc phu tai,
chiém dung dudng truyén, giam chét luong dién,... Vi thé, mot van dé quan trong dat ra I1a cin
phai loai bo cac song hai nay trong hé thong dién.

Dé khir cdc séng hai c6 hai phuong phdp chinh: Phuong phap thu dong (ding bo loc thu
dong) va phuong phap chu dong (dung bo loc dong). Bo loc séng hai thu dong lam viéc trén
nguyén tic 1a tao ra mot tré khang nho dé thu hit séng hai ra khoi 1u6i dién hodc tao ra mot trd
khang 16n dé ngan can séng hai trén dudng truyén. Nhuoc diém clia phuong phdp nay 1a két cau
rat cong kénh, tu c6 thé bi né do qua dong va tén that trong, nén c6 thé gay dao dong hé thong.
Trong khi d6 Bo loc dong (AF: active filter) IAm viéc trén nguyén tac 12 kiém soét 1ué6i, phat hién
séng hai va triét khir séng hai bang cdch bom vao lu6i séng hai dong dang nguoc pha sao cho
téng séng hai trén ludi 12 biang khong. Ngoai ra cing mot thiét bi AF con c¢6 thém mot so chitc
nang khac, thuong tng dung nhat 1a bu cong suit phan khang.

Bai bao xéttén mot mé hinh téi dién cuc bd thuc € nhr sau:

- F.p: nguon phat 2MW; 35 kV (0,4 kV).

- L1, L2,... L4: dudng day tir ngudn dén cac diém phu tai.

- Pi, Qi (i=1,2,3,4): cac phu tai tap trung.

- CL: tai chinh luu (1+2)MW.

- Pt: phu tai tinh chiém khoang 70% P, ;.

- AF: Bo loc dong.

2. So do hé thong va thuat toan diéu khién

2.1. S0 do hé thong
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Hinh 1. Hé thong iing dung AF dé’ loc séng hai do tdi phi tuyén gdy ra
2.2. Thudt todn diéu khién
Chitc nang ctia AF 1a bl cong sudt phan khang va triét tieu séng hai. Dé thuc hién chic
nang nay, bo AF hoat dong nhu mot bo nguon ba pha tao ra dong dién thich hop bom 1én duong
day, dong nay bao gébm hai thanh phan:
- Thanh phan bu cong suat phan khang: 1a thanh phan phat ra cong suét phan khang dua 1én lui.
-Thanh phan triét tiéu cdc séng diéu hoa bac cao: 1a thanh phin ngugc pha véi tdng séng
diéu hoa dong dién bac cao.
Co s& dé xay dung thuat todn diéu khién AF 1a xac dinh dugc thanh phian dong cin bi.
C6 nhiéu phuong phdp dé xdc dinh dong bu: Phuong phdp Discrete Fourier Transform (DFT),
Fast Fourier Transform (FFT), dong bo trong khung toa do dq vé6i thanh phan co ban, dong bo
trong khung toa do dq vé6i thanh phan séng di€u hoa, thuyét p-q tic thoi...[8].
Trong bai bdo nay, tac gia st dung thuyét p-q tic thoi [11]. Thuat toan xac dinh dong bu
dugc trinh bay trén hinh 2.
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Hinh 2. Thudt todn xdc dinh dong but dua trén thuyét p-q tiic thoi
Pé xdc dinh dong diéu hoa bac cao, thuyét p-q tic thoi dung phép bién ddi trong khung
toa do af} . Theo d6 cong suat tai:

Trong d6 :
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Dé xac dinh dong diéu hoa bac cao, thuyét p-q dung phép bién déi trong khung toa do
af} . Theo d6 cong suat tai :

Trong do6 :

(1)
|

i, @)

Cong suit p, q c6 thé tich thanh hai thanh phan: thanh phan mot chiéu E), a tuong ung
v6i thanh phan co ban ctia dong tai; thanh phan diéu hoa bac cao P, q.

p=p+p, 4=q+9
P3-phase:p+q: p-Fp+q -T-(
Trong do6 :

P, phasd@ téng cong sudt tic thoi xdc dinh bai tai.

p la thanh phan cong suat tdc dung cta P

3-phase
q la thanh phén cong suét phan khang cta B, ..

Nguon Up. chi cung cap thanh phan cong suat mot chiéu (DC) cua tai va cong suat duy
tri hoat dong bo bién déi p,.

Mach AF ¢6 nhiém vu cung c4p thanh phan P cua p va CSPK q.
Khi d6 tinh dugc dong can bu theo cong thic (3).
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Dong céan bu trong hé abc :
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Hinh 3. Cdu triic diéu khién mach AF

Trén co s& xac dinh duge dong bl ta xay dung céu tric diéu khién cho AF nhu trén hinh
3. bién ap mot chiéu duoc giit khong déi & 700(V) nhd mot bo diéu chinh dién 4p. Po dong phia
tdi qua bién déi af theo cong thiic (2) két hop véi do dién dp tai diém két noi mach loc véi ludi
va ting dung thuyét p-q tic thoi tinh duogc dong can bu theo cong thic (4).

Trén co s& xdc dinh duoc dong can b va so sanh véi dong bu thuc & dau ra AF, bo diéu
chinh dong tic dong t6i AF dé dong bu phdt ra tir AF bam theo dong bl chuin xac dinh theo
cong thuc (4).

3. M6 phong hé thong

3.1. S0 do moé phong

o]
<
g
z
B
8
3
3
3
H
H
v
@
4
E
"
> Pl
2
=
L

W]

z F ~f— .
X -
o o
c c c c o Vabl  pjsest
Source l Sourcel Loadl
T
@ O

L ‘
W
e
,
8
£
-

M) J—[—L *’.
AT n ’ n _ Puses2
. JL)& . TC

AT c ] i

Active Filter

Hinh 4. M6 hinh moé phong hé thong

Thong s6 moé phong:

+ Nguon: 380V, 50Hz.

+ Tai phi tuyén 1a ciu chinh luu.

+ Thong s6 bo diéu chinh dong: K = 0,011; K;=110.

+ Cudn cam L = 0,05mH [1].

+ Tu dién C = 0,03F [7].

+ Thong s6 bo diéu chinh dién 4p trén tu: K = 2.64; K=114.8.

Trong thuc t€ thi qua trinh tang suc dién dong E thuong kéo dai khoang 5 dén 10 phit tuy
nhién khi d6 khoéi luong tinh toan cua may tinh s& 16n. Do chi can dinh hinh su bién thién stic
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dién dong trén tai d€ d4nh gia su bién thién clia dong diéu hoa bac cao khi siic dién dong thay
ddi va dé giam b6t khai luong tinh todn, ta gid st qué trinh nay kéo dai 2(s).

3.2. Két qud moé phong

Tai thoi diém 0.2s déng tai phi tuyén, qua mach phan tich séng hai thu duoc tong séng
hai dong dién 12 17.86%, téng séng hai dién dp 13.94% déu 16n hon gia tri cho phép theo tiéu
chuan IEEE 519 (THD<5%).

Tai thoi diém 0.3s bo loc chli dong AF dugc déng vao sau mot khoang thoi gian rit ngan
tin hiéu dong ba pha qua bo loc dugc tao ra dé b dong va cong suat phan khang do thanh phan
séng hai bac cao, diéu ndy dugc minh ching bang két qua mo phong nhu hinh 5 va qua mach
phan tich séng hai cho thdy téng séng hai dién dp gidm xudng con 2.62%, séng hai dong dién
con 1.87% nho hon gia tri cho phép.

Gidm dugc tén that cong sudt, nhiét do do cic séng hai bac cao gay ra cho ngudn (may
phat) do AF bu cong suat phan khang va triét tiéu song hai giit cho dong may phat luoén c6 dang
sin, hé so cong suit cose =1 thé hién trén hinh 10, Dong dién va dién 4p mdy phat trung pha.

Do6i véi hé thong ngudn khong déi xing thi thuat todn diéu khién dua trén thuyét p-q cho
két qua khong giong nhu trén, do ban than thuyét p-q chi 4p dung ding khi dién ap can bing va
c6 dang sin. C4ch khic phuc trong trudng hop nay c6 thé sir dung mach PLL.
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Hinh 5. Dong dién va dién dp trong qud trinh mé phong
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Hinh 6. Dong dién mdy phdt va do séng hai khi chua co6 AF
4. Két luan

Nhu vay, cdc bo chinh luu trong hé thong dién la cac phan tr phi tuyén chinh lam phat sinh
séng hai dién ap, dong dién trén ludi. Pon gian nhat 1a b chinh luu cau diode trong 10 dién tro.
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Vay, mo hinh diéu khién mach AF da cho két qua t6t khi 4p dung vao trudng hop cu thé dé
loc s6ng diéu hoa bac cao, bui cong suat phan khiang cho hé thong ¢6 tai phi tuyén va véi nhiing
két qua dat duogc thi cau tric diéu khién nay hoan toan c6 thé tng dung vao thuc tién do tinh don
gian va dé thuc hiénld

Toém tat
Trong cong nghiép, mot so thiét bi san xuat khi chuyén déi nang luong da dé lai trén luéi
mot lugng séng hai 16n vuot qud tieu chuin cho phép. Nhan day, bai bdo dua ra mot cdu hinh
ctia chinh luvu PWM véi thuat toan don gian nhung dam bao thu don sach cac song hai dén miic
can thiét, hon nita c¢6 thé bu cong sudt phan khdng cho mang dién cuc bo. Tan dung t6t hon kha
nang truyén tai cong suat cho ludi dién.
Summary

In industry, some productive equipment in tranfering energy has left the harmonics of
electrical network exceeding permissible limit. By the way, this paper gives the configuration of
PWM retification with simple algorithm but being possible to clean the harmonics moreover, to
compensate quadrature power and to utilize effectively transmission of electric power.
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