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DE XUAT GIAI PHAP THIET BI BU LAl TRONG LOC SONG HAI

TRONG HE THONG BIEN PHAN PHOI

PROPOSAL OF THE SOLUTION OF HYBRID COMPENSATION DEVICE IN A HARMONIC FILTER

IN THE DISTRIBUTION POWER SYSTEM

TOM TAT

Trong hai thap ky dau clia thé ky XXI, hé thdng dién phan phdi trén thé gidi ndi chung va
clia Viét Nam ndi riéng da c6 nhitng thay doi nhanh chdng, dd Ia: (i) Ngay cang ¢d nhigu ngudn
nang lugng tai tao; (ii) Gidi phap ludi dién thong minh tng dung nhiéu thiét bi FACTS; (iii) Phy
tai dién cong nghiép va thiét bi dién gia dung la phu tai phi tuyén si dung phan t dién t&
cng suat cd ty Ié gia tdng nhanh chong. Theo do, cing véi cc quy dinh ctia phap luét, céc yéu
cAu d6i véi tiéu chuan song hai trong chét Ivong dién ndng dé trd thanh mot vén dé quan
trong hon bao gio hét. St dung nhiing thiét bi loc song hai Ia giai phap dugc ap dung rong rai
trong nhiéu truong hop do cd nhigu uu diém ca vé kinh té va ky thuét. Trong bai bao nay,
nhom tac gia dé xuat phuong phép loc song hai dang thu dong véi tan s6 cong hudng thay doi
theo ¢au hinh cia phu ti. Thiét bi loc song hai vi tan s loc bién d6i theo phu tai nay vira dap
(g hiéu qua loc s6ng hai trong hé thong dién vira ¢6 gia thanh réat canh tranh do st dung it
cudn khang hon.

Tlr khda: Song hai, THD, Thyristor, loc sdng hai thu ddng, tn s6 bién doi.

ABSTRACT

In the early two decades of the 21 century, the distribution power system in the world in
general and of Vietnam in particular has had rapid changes, namely: (i) Emerging power
system consisting of renewable energy sources; (ii) Smart grid solutions comprising of FACTS
devices; (iii) Rapidly increasing percentage of industrial loads and household appliances are
non-linear power electronic based equipments. Accordingly, along with the provisions of law,
the requirements for harmonics standards in power quality have become a vital issue than
ever before. Filtering approaches is the solution that is widely employed due to its advantages
in economic and technical aspects. In this paper, the authors propose a method of passive
filtering for harmonics with variable resonance frequency based on the load configuration.
This harmonic filter with variable frequency based on the load both meets the efficiency of
filtering harmonics in the power system and has a very competitive price because of fewer
reactors design.

Keywords: Harmonics, THD, Thyristor, Passive filter for harmonics, Variable frequency.
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1.GIOI THIEU

Theo thoéng ké dv bao, lugng dién nang dv
kién dong gop vao khoang 60% tdng mikc tiéu
thu nang lvgng cla thé gi¢i vao nam 2040 [1].
Sy phat trién manh mé clia cac thiét bi dién
cdng nghiép lam gia tang cong suét tiéu thu clia
nhém thiét bi nay, dac diém ctia nhdm thiét bi
cdbng nghiép nay la cac tai co tinh chat phi
tuyén. Viéc st dung cac loai thiét bi dién tir ké
trén sé gidp ti€t kiém dién nang cho cac ho tiéu
thu dién nheng nguoc lai n6 gay ra cac tac dong
tiéu cuc trong hé thong dién do gay ra hién
twong méo dang séng (séng hai bac cao) cla
dién ap va dong dién [2, 3]. Cac tac dong chu
yéu clia séng hai gay ra trong hé thong dién la;
gay ton that cong suét tac dung phu, gay cong
hudng lam hw héng cac thiét bi dién, gay qua
dién ap, qua tai dong dién va gay ra cac sai s6t
trong cac thiét bi do lvong, diéu khién. Luong
tén that trén cac dwong day truyén tai, phan
phoi va may bién ap la rat I16n [4]. Chinh vi vay
dé han ché nhitng anh hudng tiéu cwc clia cac
hién twong méo dang séng, cac tiéu chuan quéc
té va qudc gia déu c6 nhitng yéu cau vé han ché
séng hai ctia nhirng thiét bi dién.

Tong dé méo song hai (THD) cua tin hiéu la
st bién dang séng hai hién tai va la duoc dinh
nghia bang téng cuia tat c& cac thanh phan hai
cla dang séng hién tai so véi co ban thanh phan
cla dang séng hién tai [5]. Cac tiéu chuan cua
IEC-519 khuyén nghi cho diéu khién song hai
trong hé théng dién thi THD cla ngudn dong
nén thap hon 5% [6]. Tiéu chuén cling c6 cac
yéu cau nghiém ngdt trén cac thanh phan séng
hai don 1é. Cau tric co ban clia mot bd SAF la dé
bu cho hai bac cao hon dong dién va nhu cau
cdng suat phan khang cua tai thdng qua mot
dién ap cong sudt dua trén dién ap diéu khién
hién tai bién tan ngudn (CCVSI), sau day goi la
dién bién tan. Vi vay, ngudn chi can cung cap
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thanh phan co ban ctia dong tai [7]. Cac cdu tric diéu khién
clia SAF ¢6 hai vong diéu khién nhuw hinh 1.
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Hinh 1. So d6 nguyén Iy clia bd loc song hai két ndi véi tai phi tuyén trong hé
thdng diénha ap

Trong do: 1) vong ngoai uéc tinh dong dién ma bién tan
can tiém/hap thu dé bu song haicong suét phan khang va
2) mot vong Idp bén trong chiu trach nhiém theo déi dong
tham chiéu duogc tao ra. Dong dién bén ngoai vong lap
thuong deoc thyc hién bang cach st dung tic thoi ly
thuyét céng suat phan khang [8] hoac khung tham chiéu
dong bo ly thuyét [9]. Theo truyén thdng, vong diéu khién
hién tai la truyén théng thuc hién bang cach s dung
phuong phap kiém soat dva trén khau diéu khién tich phan
ty 1é (PI). Tuy nhién déap wng diéu khién ctia b6 diéu khién PI
la khdng day dua vi bang thong han ché clia bd diéu khién.
Do do6, SAF c6 thé khéng cung cdp hiéu suat can thiét khi
tai c6 mirc d6 phi tuyén tinh cao [10]. V& mét ly thuyét, hién
¢6 4 phrong phap chinh dé gidm séng hai trong hé théng
dién bao gom:

Trong 4 phuong phap néu trén, phrong phap st dung
cac thiét bi loc séng hai la phwong &n mang lai hiéu qua
cao nhét va dé thuc hién nhat. Do dé day chinh 1a phuvong
an pho bién nhat trong viéc loc séng hai. Thiét bi loc séng
hai trén thi trvong thuwong cé hai loai chinh la: thiét bi loc
thu ddng va thiét bi loc chd dong

Thiét bi loc thu dong c6 nhiéu vu diém nhw: tén that
cong sudt tac dung nho, don gian dé lap dat, gia thanh ré
nén duoc st dung rong réi trong hé thoéng dién. Thiét bi
nay c6 nhuoc diém chinh 12 mdi bd loc chi loc dwgc mot
song hai duy nhéat, trong mot s6 trwong hop khi trong pho
séng hai ¢6 nhiéu loai hai khac nhau, ta can phai dat rat
nhiéu bo loc chiém nhiéu dién tich va lam tang gia thanh.

Loai thiét bi thi¥ hai la loc chdl dong, wu diém chinh cla
thiét bi nay la c6 thé lam giam mot lugng 1on sdng hai gay
ra nén voi nhitng tredng hop pho séng hai phirc tap, nguoi
ta hay dung thiét bi ch déng, nhwgc diém chinh cda thiét
bi nay la yéu cau vé do chinh xac cta phan do lvong, thuat
toan diéu khién c6 téc do rat cao, phirc tap dan toi gia
thanh cua thiét bi cao. Do si dung thiét bi phat séng nén
ton that cong suét tac dung lon.

Dua trén nguyén li ctia bd loc séng hai v6i tan s6 thay
d6i va vu nhuoc diém cla céc loai thiét bi loc, trong bai bao

16 | Tap chi KHOA HOC & CONG NGHE @ Tap 56 - S6 2 (4/2020)

nay nhém tac gia dé xuét phwrong phéap loc séng hai dang
thu déng véi tan sd cong hudng thay ddi theo yéu cau clia
phu tai qua dé nang cao hiéu suét loc séng hai trong hé
thong dién. Ngoai ra thiét bi loc song hai véi tan sé loc bién
d6i theo phu tai s& lam gidm gia thanh san pham vi chi can
b6 tri it bd loc hon. Tuy nhién, cac thuat todn diéu khién
thié€t bi nay cling doi héi phirc tap hon. Bai bdo gom ndam
phan, phan 1 gi¢i thiéu chung, phan 2 nhém tac gia trinh
bay vé md hinh bai toan, phan 3 dé xuét phwvong phap va
thi€t ké b0 loc séng hai bu lai, phan 4 mé phéng va danh
gia két qua, phan 5 trinh bay két luan vé nghién ctru.
2. BAI TOAN LOC SONG HAI'VGO1 TAN SO BIEN BOI

Hién nay trén thi truong cac thiét bi loc séng hai thu
dong c6 pham vi ('ng dung rong rai hon so véi nhitng thiét
bi chu dong do cé cdu tao don gian, gia thanh ha va gay
tén that nhd, c6 hai loai chinh 1a: thiét bi loc dang don,
dang loc thong cao bac 2 vakiéu tu (hinh 2).
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Hinh 2. C4c loai thiét bi loc s6ng hai théng dung
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Thiét bi loc dang don (single tune filter) ciu tao tir cac
phan t& thu dong la cudn khang (1.1) va tu dién méc ndi
ti€p (1.2). Bac tinh tan s6 cla thiét bi nay, cé thé thay thiét
bi loc dang don chi c¢6 hiéu qua véi mot loai song hai duy
nhét tai tan s6 cong hudng. V6i cac tan s6 séng hai khéac,
thiét bi nay chi c6 tac dung rat nhé. Tuy nhién, thiét bi nay
duwoc st dung rong réi vi don gian ré tién va gan nhu khong
gay ton that trén thiét bi.

Thiét bi loc théng cao bac 2 (second order damped
filter)’gbm cudn khang 2.1 méc song song voi dién tré 2.3
va mac ndi ti€p voi tu dién 2.2. Dac tinh tan s6 cla thiét bi
cho trong hinh 2. Véi déc tinh tan s6 nhu trén, thiét bi nay
ngoai hiéu qua cao véi séng hai & tan s6 cong hudng, con
c6 tac dung v6i nhitng séng hai & tan s6 cao (trén 20). Do
tac dung kha tot véi nhitng tan s6 cao, va gia thanh tang
khong qua cao so véi thiét bi loc don, thiét bi nay cling
duoc dung kha phé bién. Tuy nhién, thiét bi nay c6 nhuoc
diém la gay ra tén that cong sudt tac dung cao hon rat
nhiéu so v&i thi€t bi loc don do sw xuat hién clia dién trd 2.3

Thiét bi loc ki€u tu (C-type filter) gbm cudn khang 3.1
ndi tiép vdi tu dién 3.4 sau d6 méc song song voi dién tre
3.3 r6i ndi ti€p véi tu dién th hai 3.2. Bac tinh tan s6 cla
thiét bi nay cho trong hinh 1. Véi dac tinh tan s6 nhu trén,
thiét bi nay cling gidng thiét bi loc thdng cao, ngoai tac
dung loc & tan s6 cdng hwdng con cé tac dung loc séng hai
bac cao. Tuy nhién, khac véi thiét bi loc thong cao thdng
thwong, & tan so co ban (50Hz) thiét bi nay khéng gay ton
that do dién‘ tré twong duong cta nhanh cé tu 2.4 va dién
khang 2.1 bang khoéng. Ldc nay dién tré twong duwong cla
toan bo thiét bi chinh la dién khang cutia tu dién 2.2. Do ton
that nhd (nhung gia thanh cao hon nhiéu so véi thiét bij loc
thong cao) nén thiét bi nay chua phd bién réng réi.

CO thé thay rang, vai tat ca cac loai thiét bi loc thu dong
hién co, chua cé loai nao cé thé diéu chinh dugc tan s6
cdng hudng. Trén thuc t€, bién dé va ty 1é ctia séng hai phu
thudc rat Ion vao viéc diéu khién c6ng suat clia phu tai. vi
du xét trvd'ng hop cua thiét bi chinh lvu 6 cuc.

Bang 1. S6ng hai ctia thiét bi chinh lwu 6 circ 6 digu khién trén thuc té
Alpha(a®)| 0 15 30 45 60 90 | 110 | 130

THD (%) | 23,0 | 1935 | 124 | 632 | 400 | 261 | 252 | 1389

13/11(A) | 0,03 | 043 | 7,09 | 5852|3594 | 0,02 | 0,03 | 1,18
18,89 112569 6,15 | 12,34 | 0,18 | 21,2 | 20,23 | 839
16/11(A) | 0,11 | 0,84 | 434 | 007 | 1482 | 0,11 | 0,12 | 0,74
11,69 110548 4,99 | 16,42 | 0,15 | 1257 | 12,72 | 815
19/1L(A) | 0,02 | 0,66 | 3,77 | 952 | 9,52 | 0,04 | 003 | 1,15
[11/11(A) | 595 [102,48| 258 | 7,65 | 0,17 | 87 | 7,88 | 748

Trong treong hop nay, séng hai thay doi rat phic tap
theo géc ma clia thyristor. D€ sir dung bd loc séng hai dang
thu dong, ta can dat thié€t biloc 6 tan s6 3,5, 6, 7, 9 va 11. Tuy
nhién, ¢é thé nhan thay la viéc dat nhiéu b loc sdng hai cd
thé khéng mang lai hiéu qué cao vi tai nhitng thoi diém khac
nhau thi chi ¢é 2 hoac 3 séng hai c6 bién do 1¢n (nhitng séng
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hai con lai c6 bién dd rat nhé so voi tan sé co ban). Néu ta
dat bd loc & ca 6 song hai thi gia thanh thiét bi sé tang rat
cao. Ngoai ra, khi tinh toan v6i nhitng séng hai bac cao nhét,
cac thiét bi loc tan s6 thap sé con gay ra thém séng hai l1én
b loc tan s cao hon va dé gay qué tai cho thiét bi nay, 1am
gidm kha nang loc séng hai clia thiét bi.

Nhu vay, co thé thay véi nhitng thiét bi dién t& co diéu
khién cong suét tac dung, pho cla séng hai thay déi rat
phtic tap ca vé bién do cling nhw tan s6. Chinh vi vay, dé loc
song hai ddm bao tiéu chuan, néu st dung cac thiét bi loc
s6ng hai truyén thong, (chi loc hiéu qua véi mot tan so loc
duy nhat) thi ta can si dung rat nhiéu bd loc véi tan so
cdng huwéng khac nhau. Viéc bo tri nhiéu bd loc sé khién
cho gia thanh thiét bi tdng cao, lam giam tinh kinh té cla
cac thiét bi. Ngoai ra, do cac thiét bi loc thu dong déu cé
kha nang bu céng sudt phan khang nén téng cong suéat clia
thiét bi nay bi gi¢i han bdi cong suat bu I6n nhét. Viéc b6 tri
nhiéu bé loc sé khién cdng suét cla tlrng bd loc giam di,
dan téi viéc gidm kha nang loc séng hai clia tirng bé loc. Do
do, néu thiét ké dwgc mot bd loc séng hai voi tan s6 bién
déi sé gilp gidm gia thanh san pham, déng thoi nang cao
hiéu qué cua viéc loc séng hai clia cac phu tai phi tuyén vi
s8 lwvong bd loc s& giam di va cong sudt méi bo loc ting lén.
3. PHUONG PHAP BE XUAT LOC SONG HAI V&I TAN SO
BIENDOI

Muc dich ctia phrong phap la xay dwng thiét bi loc séng
hai dang thu déng véi tan s6 cong hudng thay doi theo yéu
cau cla phu tai qua d6 nang cao hiéu suét loc séng hai
trong hé thdng dién. Ngoai ra thiét bi loc séng hai voi tan
sO loc bién doi theo phu tai sé lam gidm gia thanh san
pham vi chi can bd tri it cudn khang hon [13]. Cac phan t
chinh cta thiét bi loc vai tan s6 bién déi dwgc thé hién trén
hinh 3.
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Hinh 3. Thiét bi loc s6ng hai thu d6ng véi tan sb bién d6i

Thiét bi loc thu dong voi tan s6 bién ddi thyc chat la
thiét bi loc dang don c6 két hop thém véi cac tu dién méc
song song cO thé diéu khién déng cét bang hé théng
tyristor. Viéc st dung cac thuat toan diéu khién dong cét
bang thyristor sé& gitp cho thiét bi nay giam dugc nhitng
anh hudng ctia qua trinh qua do khi déng cét. Giup tang
tudi tho thiét bi va tranh hong tu dién.
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Thiét bi loc véi tan s6 bién d6i trong hinh 4 bao gém 3
tu dién 1, 2, 3, c6 céng sudt khac nhau mac song song, moi
tu dién nay duoc diéu khién dong cat bang cac cip gbm
hai tyristo song song nguoc chiéu 41, 42, 43 nham thuc
hién chirc ndng diéu khién thay ddi tan s6 cong hudng clia
thiét bi.

Tan s6 cdng huéng cla thiét bi khi dong 1 tu vao nhu
theo cong thtc:

Xa

V, =
1
X,

1)

Khi déng tu th hai vao, Iic nay hai tu song song sé co
gia tri dién tré twong dwong nhu sau:

Ciling tvong tv nhw vay, khi déng tu thiv ba vao, tan s
cdng huéng clia thiét bj sé la

Tan s6 cong huéng tri s6 clia cac gia tri, X, Xepr Xcs VA
X, s& dugc lva chon sao cho phu hop voi bién dd séng hai
do phu tai gay ra khi thay d6i cong suét. Vi du: néu ta can
thay d6i tan s6 cong hwang cla thiét bi tai song hai bac 3,
5 7taséchonv,=7,v,=5v,=3.

So d6 khdi nguyén ly bd digu khién thiét bi bu loc véi
tan s6 bién dai trong hinh 4 [13].
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Hinh 4. So d khéi ctia b diéu khién thiét bi loc song hai thu ddng vdi tan s
hién ddi [13]
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Hinh 5. D4c tinh tan s6 clia thiét bi loc s6ng hai thu dong véi tén s6 bién dbi
Qua trinh diéu khién thiét bi bu lai dwgc thic hién nhu
trong hinh 6.

Va0 cacgidtri: Uh (diénap gidi han dk), UL (dién 4p gidi handk), sélugngbdlocn,
cng sudt chatingty Qci, XIi, Purated, hé s cong suét phankhangkq
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Hinh 6. Thuét toan diéu khién clia thit bi loc thu ddng voi tan s6 bién dai [13]

Website: https://tapchikhcn.haui.edu.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

Trong khodng thoi gian nhat dinh, tién hanh so sanh
cé&c gia tri cdng sudt phu tai va dién ap diéu khién. Néu
khong thda mén thi két thic qua trinh va tach thiét bi ra
khoi luéi dién (tranh hdng hoc). Néu théa mén diéu kién
diéu khién (céng sudt tai Il&n hon ngudng, dién ap trong dai
cho phép) thi tién hanh tinh toan, phan tich phé séng hai.
Tl day tim ra mot (hodac mot s6 séng hai) cé bién do Ion
nhét, dua ra quyét dinh lya chon tan s6 loc t6i wu va ra lénh
diéu khién dong hoac cat thém tu dién néu téng cong sudt
bu khéng vuot qua lwvgng cdng sudt bl I6n nhat. Néu téng
cbng suat bu virgt qué cdng sudt bu max thi sé gidm lwgng
cong suat bl clia cac thiét bi loc bang cach tach bat tu dién
ra khoi luéi (thay déi tan so loc) ctia tirng bo loc. Do thiét bi
loc voi tan s6 bién doi la thiét bi thay doi tan s6 loc theo
yéu cau clia phu tai nén thiét bi nay can c6 bo diéu khién
VGi cac thuat toan c6 kha nang phan tich séng hai va tinh
toan dé lva chon déng cat tu dién (cac thiét bi loc thu déng
hién c6 khong cé thiét bi diéu khién). Do d6 né cling phtic
tap hon so véi nhirng thiét bi loc thu ddng hién cé.

4. KET QUA MO PHONG VA THUC NGHIEM

Két qua nghién ctru dwgc md phdéng trén phan mém
Matlab Simulink 2014 trén cdu hinh may tinh Dell Core i7 -
4Gb Ram va dugc thuc hién cho so do lwéi dién nhu trong
hinh 7.

Xem xét mot thiét bi chinh lvu cdng suét 200kVA (phu tai
phi tuyén) tai mot nha may cé téng cong suat phu tai la
800KVA (600kVA con lai la phu tai tuyén tinh nhw hinh 7) [13].

St
(2x3x240) o,
N A
10
s p—
H0kV ny DALY H ]
} | Tok]
40000/110 100022 il Qloc

Hinh 7. So dd nguyén Iy ctia nha méy c6 1p dat didu khién loc s6ng hai

ntra chu ky. Lirong séng hai cha yéu gay ra la séng hai bac
2,4,5,7, 8 va 10. Tinh hinh thay ddi cong suét va song hai
cla thiét bi nhu trong bang 2.

Cé thé thay lvgng séng hai ctia b chinh lwu thay d6i rat
phttc tap theo cong suét (géc mé digu khién). O cong suét
dinh mdc 200kVA, chi cé song hai bac 5 va bac 7 la dang ké
trong khi & 90 d9, séng hai bac 2, bac 5 la I6n nhat nhung &
45 d0 thi song hai bac 2 va 4 1a Ién nhat. Véi lvong séng hai
bac 2, 4,5, 7, 8 rat I¢n thi thi€t bi nay doi héi phai dat cac bo
loc s6ng hai.

DAGi véi cdng sudt cua tai va bac clhia song hai sinh ra doi
v6i so do trén sir dung 3 bd loc s6ng hai véi tan so bién déi.
BO thir nhatcotan s6 locla2,5.Bo thir 2céd tansdlocla4, 5
va7.Béthir3c6tan s locla s, 7, 8 nhu trong hinh 8.

X1 X'12

Hinh 8. So dd tinh todn clia thiét bi loc thu dong voi tan s6 bién ddi c6
diéu khién

K&t qua tinh toan céc théng s6 cta b loc thit nhat cho
trong bang 3, 4, 5.

Hiéu qua cla tirng phwong phap sé dugc tinh toan dya
trén ton that dién nang do: cdng sudt phan khang cua thiét
bi loc sinh ra, ton that trong thiét bi loc, ton that do séng
hai chay vao hé théng dién. T6n that dién nang do cong
suat phan khang cla thiét bi loc sinh ra duoc tinh theo
cong thirc:

_ (Q B Qloc)2 M

Bang 2. Cdng sudt va séng hai lam viéc clia bd chinh lwu cong sudt AA, 7 1000 kWh (4
Gocmd |Givlam| P | Q | S | 12 [ 14|15 |17 | 18 | 110|111 | 113114 - o
(@) | viecT [kw | kA [WA| (&) || WA | ®]O|A@ @] ® Ton that dién nang trong thiét bi
loc dugc tinh theo cong thirc:
0 3 160 | 120 | 200 | 00 |00 |57,7|412| 00|00 |262[222] 0,0 .
15 3 | 159 | 120 | 199 | 374 |36,1|458|251|31,3|279] 34 | 29 199 AA = QKT kWh ®)
i=1
30 3 155 | 117 | 194 | 72,2 |62,5(14,9]10,7 |31,3| 14,4253 (214|103 Tén that dien nang do song hai
45 3 145 | 109 | 182 | 1021 [72,2]22,1]38.11 0,0 | 2041001 85 | 146 gy ra trong hé théng dién duoc tinh
60 3 | 129 | 97 | 1611250 |625](50,0(357]31,3(250|2271(19.2 17,9 theo cong thtc:
14
9 3 80 | 60 | 100 |1443| 00 [408(29,2| 00 |289 18611571206 AA, =S F()R,. JhT ©)
110 3 46 | 34 | 57 |1250(625(289|20,6|3L3|25013,1|11,1(179 h=2
130 3 19 | 15 | 24 | 1106 |71,1|473] 36 [123|27,1|26.1 (12,7 36 trong d6, vh 1a hé s6 ting dién tre

theo tan s6 do hiéu rng bé mat (skin

Thiét bi chinh lvu nay thay ddi cong suét rat phirc tap effect).

theo tlrng giv. BO chinh lvu dang cau 3 pha, diéu khién mét
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Bang 3. Thdng s6 cla b loc thik nhat

TT| Tu |Congsudt(kVAr)| X.(Q) | X(Q) | Tansdcdnghudng
1{Xcl 224 17,1429 5,00
2 | X2 1176 1,3605 2,18
3 | Xel +Xc2 140,0 1,1429 | 0,143 2,00
Bang 4. Thdng s6 clia bo loc thit hai
T Tu Cong suat X (Q) X Tanso
(KVAr) (Q) | conghudng
1] X3 46,3 3,4581 492
2 | Xc4 23,7 6,7422 | 0,143 6,87
3 | Xc3+Xcd 70,0 2,2857 4,00
Bang 5. Thdng s6 clia b loc thi ba
T Tu Congsuat | X:(Q) | X (Q) | Tans6cong
(kVAr) hwéng
1 X5 30,6 5,2267 7,00
2 | Xcb 234 6,8267 8,00
3 | X7 6,0 26,889 15,88
4 | Xc5+ Xcb 54,0 2,9602 | 0,107 5,27
5 | Xc5+Xc7 36,6 4,3761 6,41
6 | Xc6+Xc7 294 5,4444 7,14
7 | X5+ X6+ Xc7 60,0 2,6667 5,00

@ Oeoi 71 s

Selected sonal: 10 cycies. FFT window in red): 3 cycles

Hinh 9. (a) trudng hop khdng ¢ bd loc song hai (b) trwdng hop cd b loc

(b)

s0ng hai, loc séng hai bac 3, bac 7

20 | Tap chi KHOAHOC & CONG NGHE ® Tap 56 - S8 2 (4/2020)

Trong hinh 9 cho thay chéat lvgng dién &4p dau ra ctia bo loc
s6ng hai bac 3 bac 7 cé dién ap sin hon va khdng nhap nho.

KEt qua tinh toan cua khi str dung céc thiét bj dwgc so
sanh trong hinh 10.

@St dungbdloctansdcodinh @St dung bd loc tan 5o bién ddi

88.2 |
74.79
23 .
'f‘_| 113
(kWh/ngay) (kWh/ngay) (kWh/ngay) (kWh/ngay) (%)
Ton thét do cdng sudt Ton that do thiét bjloc Tonthatdosénghdi  Tong ton thét Ton thét

phan khang gay ra

Hinh 10. Két qué so sanh giira b loc tan s6 cd dinh va tan s6 bién doi

Két qua tinh toan cho thay, viéc si dung thiét bi loc v6i
tan sO bién déi sé lam giam tén that khoang 10% so véi
thiét bi loc voi tan s6 c¢6 dinh. Ngoai ra, do st dung it cudén
khang hon, gia thanh thiét bi loc voi tan s6 bién déi sé giam
so v@i thiét bi loc véi tan so ¢o dinh.
5.KET LUAN

Qua nghién ctru nay, nhom tac gia da de xuat phuong
phap loc s6ng hai qua viéc tinh toan dung lwvgng tu bu
twong ng dua trén thuat toan diéu khién tung (ng viéc
géc mé clia Thysirtor sao cho phu hop véi dung lvgng tu
bu mong mudn, dé giam t6i da song hai gay ra trén luoi
dién phan phéi ha ap. Voi mot thuat toan diéu khién riéng
biét, viéc diéu chinh tron cong suét phan khang cua thiét bi
bu lai c6 thé duoc thyc hién bang cach lan lvot déng mé
tirng tu dién két hop véi diéu chinh géc mé o clia ctia cudn
khang L. Tuy thuat toan diéu khién c6 phirc tap hon nhwng
van sé& gilp ching ta gidm céng sudt cla dién khang L
xubng rat thap dan téi giam chi phi gia thanh cda thiét bi
dong thoi cling lam gidm tén that cong suét tac dung clia
thiét bi bu va séng hai do qué trinh diéu chinh tron céng
sudt phan khang gay ra. Nhu vay, cac thuat toan diéu khién
c6 kha nang phan tich song hai va tinh toan dé Iva chon
thoi diém dong cat tu dién ¢ y nghia quyét dinh dén hiéu
gua clia phuong phap nay.

K&t qua nghién ctiru dugc kiém tra trén moét so do luéi
thuc t€, két qua cho thdy, lvgng séng hai bac cao gidm
dang ke, ton that cong suat clia phrong phap dé xuat giam
10% so vai viéc sir dung bd diéu khién loc tan c6 dinh.
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