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Abstract

Sag voltage affects the quality of the grid voltage and the working conditions of the electrical equipment. In
order to prevent effectively this problem, the authors investigated the estimation method of fast and accurate
voltage and phase angle in the presence of sag voltage. The method proposed Least Error Squares (LES)
were constructed on the basis of the least squares algorithm and Taylor series expansion. Compared with
conventional Clark and Park methods, the LES approach has the following major advantages: faster detection
time, reduced deviation of estimated voltage values at the time of failure; faster detection time, reduced
deviation of estimated voltage values at the time of failure; being not affected by other fundamental
components 50Hz, the DC components in the grid. The effectiveness of the method is verified by simulation
model of a distribution grid in Vinh Phuc province by Matlab / SIMULINK software.
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Tém tat

Hign tuong sut giam dién &p ngén han dnh huwéng xau dén chét luong dign ap cua IuGi dign va ché d6 lam
viéc ctia céc thiét bj dién. Dé dua ra bién phéap ngén ngtra hiéu qué sw cé nay, céc tac gia nghién ciru phuwong
phép woc lwong nhanh va chinh xac dién ap va goc pha khi c6 sut giam dién ap ngén han. Phuwong phap aé
xuét - LES (Least Error Squares) duoc xdy dung trén co s6 thuat toan binh phuwong cuc tiéu va khai trién
chudi Taylor. So véi phuwrong phép truyén théng Clark va Park, thi phuong phép LES ¢6 nhitng wu diém chinh
nhuw sau: phét hién thoi diém sut 4p nhanh hon; khéng tdng dét bién gia tri dién 4p wéc luong tai thoi diém sw
cb; khéng bi dnh huwéng clda céc thanh phan khac tan sé co ban 50Hz, cac thanh phédn mét chiéu trong léi
dién. Hiéu qua cta phwong phap duroc kiém chirng bang mé hinh mé phdng mét Iuéi dién phan phdi tinh Vinh

Phtic bdng phdn mém Matlab/SIMULINK

T khoa: Sut gidm dién ap ngan han, binh phwong sai s cuc tidu, DVR

1. Pit véin dé

Sut giam dién ap ngan han 1 hién tuong gay anh
huong 16n dén chat luong dién ning trong ludi trung
ap boi tan sudt xay ra lén, gdy hu hong hodc lam giam
tudi tho thiét bi din dén nhiig thiét hai nang né. Vi
vay, viéc phat hién nhanh va chinh x4c sy co sut giam
dién ap 1a yéu td quan trong trong nang cao chét luong
dién ap va phu tai.

Phuong phép thuong dung hién nay dé phat hién
sut giam dién ap sir dung phép bién ddi Clark va Park.
Tuy nhién, phwong phap nay c6 nhiéu nhuoc diém
nhu: nhay cam boi véi nhiéu dién ap, séng hai bac cao;
c6 sai sb 16m vé dién ap tai thoi diém sy cb... Dé khic
phuc cac han ché cia phuong phap Clark va Park,
trong phan 2 nhom tic gia nghién ctu va dé xuit
phuong phap LES (Least Error Squares) nhim muc
dich udc lwong dién 4p sut giam ngan han.

Trong phan 3 bai bao trinh bay ung dung phuong
phap LES cho thuat toan diéu khién voi kha nang dap
(g nhanh, hiéu qua c6 thé 4p dung cho timg pha riéng
biét, diéu nay cho phép DVR hoat dong chinh xac dién
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ap sut giam trong diéu kién tai tuyén tinh va tai phi
tuyén. Phan 4 bai bao trinh bay mot s6 két qua mo
phong mot ludi dién phéan phéi tinh Vinh Phuc bing
phan mém Matlab/SIMULINK. Kich ban mé phong la
su ¢6 ngan mach 3 pha lam sut giam 20% dién ap danh
dinh khi xem xét cac phu tai khac nhau.

Két qua budc dau cta bai bao c6 thé tmg dung
cho cac bai toan lién quan dén van hanh luéi dién va
¢6 thé sir dung cho bo diéu khién cia thiét bi khoi phuc
dién 4p dong DVR.

2. Phwong phap phat hi¢n sut gizm dién ap ngin
han LES

Dua trén co sd toan hoc la phuong phap binh
phuong cuc tiéu (Least Squares Method) duoc giGi
thi€u trong [1]. Trong cac cong trinh nghién ctru trude
day [2-4], phuong phap LES duoc trinh bay dé Usc
lwong tan sé va goc pha nham phuc vu cho cic bai
toan bao vé va 6n dinh hé thong dién. Trong bai bao
nay, thudt toan LES dugc phat trién thém voi muc dich
Ubc lwong dién dp va goc pha, nham st dung cho céc
bai toan van hanh luéi dién va g dung cho bd diéu
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khién thiét bj khoi phuc dién ap dong DVR .
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Hinh 1. Minh hoa phuong phap binh phwong cuc tiéu

Dé wdc lwong cac tham sé dién ap va goc pha sir
dung phuong phap LES, dang song dién ap pha A dugc
gia dinh 1a ham:

u,()=ke” +>.U,sin(na,t+6,) (1)

an

trong d6 : ua(1): biéu dién dién 4p pha A.

n :dai dién cho cac thanh phan bac ctia song hai.
Uan : 1a bi€n d0 dién ap twong ng voi mdi thanh

phan.

o 13 tin sb goc co ban.

O, 12 goc pha.

ke 12 bién dd ciad.ckhit=0.

t/t

Theo Taylor, €/ s& dugc khai trién nhu sau:

4 2 3
er =1_t_1+i. t_l _i. t_] +
r 2!'\r 3\ 7

Str dung 3 thanh phan khai trién dAu tién va gia
thiét rang thiét bj diéu chinh tin hi¢u di chin dugc cac
tin higu song hai bac nam va cao hon bang cac bg loc
tuong ty, thdm chi khong c6 mot song hai bac cao nao
xuét hién trong tin hi¢u dau vao, hon nira trong thuc té
song hai it khi xuat hién trong truong hop sy ¢d vé dién
ap va dong dién. Lay pha A lam vi dy, dién ap 1dy mau
tai thoi diém #; c6 thé biéu dién phuong trinh (1) theo
cong thure rat gon sau:

+U,,.sin(@yt, +6,)+ U 5 sin (3ayt, +6,)
trong do:

1 sin(e,t,) cos(wy) sin(3ayt,)
1 sin(wyt,) cos(ayt,) sin(3ay,)

4|

1 sin(ayt,) cos(ayt,) sin(3my,)

[X]:{ka U,cos6 U,sing U,cos0,

cos(3apt,) 4, 4
cos(S’a)Otz) t,

Pat cac bién nhu sau :

x =k, x,=U, cosb, U, sin6
x,=U,cos0, x;=U,sin0
P x, =
¢ 7 To2g?
a, =1 n=sin(oy,)  a, =cos(ay,)

4 =sin(3ayt,)

Ta dugc phuong trinh sau:
v(t1 ) =a, X ta,x, ta,x;, +a,x, +
+ @ X5 + ay X + a,x,
O budc ldy miu tiép theo cua dién ap tai
t,(t, =t,+At). Ta ciing c6 thé biéu dién bang mot
phuong trinh twong ty nhu sau:
v(t2 ) =0y X +ayX, +ayX, +

+ Ay Xy + ays X +a26x6 + a,, X,

ay, =sin(wy,)  ay =cos(ayt, )

a,, =sin(3ayt,)  a, =cos(3wyt, )

Ay =1, ay =14

V6i At 1a khoang thoi gian ldy mau tin higu. SO
luong mau dir diéu do dugc N. Cac ma tran hé ) [4]
dugc viét nhu phuong trinh (2) , ma tran [4]X” 1a gia
nghich ddo cuia ma tran [4] dugc xéac dinh bdi phuong
trinh (3). Bang viéc két hop phép khai trién chudi
Taylor v&i liy cic mau tirc thoi. Phuong trinh (1) duge
bién d6i nhur sau:

[4]x[x]=[V]
[x]=[4]" x[V] )

2

(©)

cos(3a)0tn) t, t

n

T
U, sin6, ks "} 4
T
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[A]LPI _

[14] <[4]] <[]
= [v(tl) v(t, )]T

Biéndo U, va goc pha 6, clia thanh phan co ban
s€ duogc tinh nhu sau:

U, =X (2)+X*(3) (6)
0, = w,t +6,, = arctan(X (3)/ X (2)) (7

Tom tit cac budc khai trién phuong phap duoc
mod hinh héa trong so do khoi sau:

Bién ap dau viao

= - T . + -
Lay cac mau tire thi

v

Thanh lip ma trin [A],
[V]. [X]

v

Tinh todn ma tran [X] (3)

Udc lrong bién
dé dién dp (5) va
goc pha (6)

Hinh 2. So d6 khdi phuong phap LES

2.1. Cdc yéu té anh hwéng t6i két qua ciia phwong
phap LES

_ Phuong phép LES bj anh hudng boi mot s6 yéu
t0, chang han nhu: s6 mau dir ligu, tan so lay mau, so
lugng thanh phan chudi Taylor.
S6 méu dir liéu.

Higu qua loc ctia thudt ton phu thuge vao s6 mau

dir liéu. Tuy nhién néu s0 mau cang 16n s€ lam tang
thoi gian tinh toan va lam giam toc do udc lugng, dicu

41

nay s& lam cham d4p ung, ting thoi gian tré cla
phuong phap.

Vi du, khi tin s6 1dy mau (f;) 1a khong dbi va so
mau (V) 1a 50, thi phai mét 2.2ms dé phuong phép LES
hoan thanh. Nhung khi N=100, thoi gian hoan thanh
trong 4.4ms.

xm
™

1]

33

T

(@)

ot 1= 2me

1=d i
o e

oo L AL L]

(AL

oo LA LR L AL

Hinh 3. N=50 (dudng a) va N=100 (dudng b)
Tén s6 ldy mau.

Trong céc 1y thuyét cho thay, tin s6 ldy mau can
phai gip d6i tan s6 16n nhit ¢6 trong thong tin ldy mau
dé tranh hi¢u (mg rang cua [4]. Trong phuong trinh (3)
thanh phan song hai bac cao nhit 1 3 (150Hz) nén tan
s6 14y mau nhé nhat phai 1a 300Hz. Theo nghién ctru
cho thiy _gia tri cua cac phin tir ma trén s& giam khi
lvong mau lay dugc giam. Hay ndi cach khac viée
giam tan sb lay mau s& lam két qua do chinh x4c hon
nhung gié tri cta cac phan tir trong ma tran nghich dao
16n hon, ting thoi gian tré. Phan tich trén s& duoc
chimg minh bang két qua hinh dudi day:

30
Fy -
Fl

Ine

(b1)
\\H

LR L

20

5

= RBma

2l

0. ngas [LR ] - LR E ounE

Hinh 4. =15 kHz (duong al) va £=5 kHz (duong b1)

Khi ta ting tan s6 liy mau 1én, thoi gian tré cua
phuong phap s€ giam di, nhung d6 chinh xac udc
luong s& giam theo. Vi du nhu khi tin s ldy miu
/= 5kHz thoi gian tré ctia phuong phap 1a 9,8ms, khi
tang tan s6 1dy mau 1én f = /5kHz thoi gian tré cia
phuong phéap gidm con 3,3ms.

S6 liwong thanh phan chuéi Taylor.

Phuong phép dugc phat trién bang cach liy ba
phan tir du tién cta chudi khai trién Taylor cta cac
ham sin va cos dugc st dung ¢ trén. Thudt toan cling
¢6 thé mo rong chudi Taylor nhidu hon nhu 4 hoic 5
phan tir. Viéc 1y s6 luong phén tir tir khai trién chudi
Taylor s& quyét dinh t6i d6 chinh xac cling nhu d tré
cua phuong phap.

0.1 e}
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Trong bai bao nay, cic tac gia sir dung 3 phin tir
dau tién tir chudi khai trién. Vi du nhu khi 1dy 3 phan
tir dau tién cua chudi thoi gian tré ciia phuong phap 1a
3,3ms, khi lay 4 phan tir dau tién ciia chudi thoi gian
tré cta thuat toan ting 1én 5,2ms

el (a2) b2)
D00
88 | =313ma
_ =idms
24 = R — ‘ g
X L] o AL AL LELL] LA

Hinh 5. L4y 3 phén tir (duong a2) va khi 1iy 4 phan tir
(duong b2)

2.2. Mé phéng by LES filter siv dung phan mém
Matlab-Simulink

Scopet

Voltage and phasor
estimation algorithm

Angular Scope2

Hinh 6. M6 hinh m6 phong bd LES filer
Khoi tin hién U_s: 1a tin higu dién ap dau vao
duoc lay tur diém do.

Khéi Voltage and phasor estimation algorithm
xt ly tin hiéu sir dung phuong trinh (2).

Khé‘i Voltage sit dung phuong trinh (6) xuit ra
dién ap dau ra.

Khdi Angular st dung phuong trinh (7) xuét ra
tin hi€u goc phase.

Vidu 1 :Xét truong hop khi c6 sy ¢b ba pha khi
ngudn c6 song hai béc 5 va béc 7 trong khoang thoi
gian tir 0,05s dén 0,2s.

Trong vi du nay, ta thiy khi ngudn c6 séng hai
bac cao, lam cho tin hi¢u dién ap khong con sin nita,
gy méo dién 4p. Lic ndy trén toa do dg phuong phap
Clarck-Park xuat hién nhung dao dong, cac nhiéu Ién.
Con v6i phuong phép LES bién do dién ap cua thanh
phﬁn tan sd co ban dugc ude luong, khong chiu anh
hudng bdi song hai bac cao

Vi du 2: Xét truong hop su cb thay d6i dién ap 1
pha (pha A) trong khoang tur 0,1s dén 0,15s xay ra sut
ap pha A xubng 0,8 pu. Tir 0,15s dén 0,2s xay ra ting
ap pha A Ién 1,2 pu.

400

m ‘
200

0

0.05 01 015 0.2 025 0.3 ms)
a. Pién &p trén hé toa d6 ba pha ABC

300 - -
250
200 -
150
100+

50

nl:l 0.05 0.‘1 D.‘|5 0.2 0.‘25 0.3(ms)

b. Phuong phap sir dung LES
w ' ‘ ‘ ‘ T
300 -
200 -
100
. UI A B b M e lm ‘l Nk 4
o memes || I ‘ I spasaren
(I "~1':""H-‘ "ur L W
.1“DD ﬂ.:‘lE 01 U,‘|5 (l,‘] D.‘ZS 0.3 (ms)
c¢. Phuong phap st dung Clark va Park
Hinh 7.

=3

0.05 01 0.15 02 0.25 0.3{ms)

a. Pién ap trén h¢ toa d¢ ba pha ABC

I L L L
0 0.05 01 0.15 02 0.25 0.3(ms)

b. Phuong phap Clark va Park

- \

L L L L L
0 0.05 01 018 02 0.2 0.3(ms)

c. Phuong phép str dung LES
Hinh 8.
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Tai thoi diém xay ra su c0 0,1s:

L
L]

a3
et (ad)
oa
- (b3)
Te0 b =7 T
=S

o ] . [ [

0.008 0.00% o oo 0.v02 0.v03 0.1o4 0. V0 Sy

Hinh 9. Phuong phép Clark va Park (dudng a3)
Phuong phap LES (duong b3)

Ta c6 thé thiy thot gian phat hién sy ¢b phuong
phép LES nhanh hon gap 2 lan (2,2ms < 5 ms) so voi
phuong phéap Clark va Park

Vi du 3 :Trudong hop ngin mach 3 pha trong
khoang 0,1s dén 0,2s xay ra sut ap xuong 0,8 pu.

400
)

200

R

0.15

0.05 0.1 0.2 0.25 0.3(ms)

a. Dién ap trén h¢ toa d¢ ba pha ABC

400
(]
300 -
200

100

0 0.05 01 0.15 0.2 0.25 0.3(ms)

b. Phuong phap Clark va Park

— | —

0.15

400
w

300

200

100

0 0.05 0.1 0.2 0.25 0.3(ms)

c. Phuong phap su dung LES.
Hinh 10.

Qua vi dy trén ta théy, dién ap udc lugng duoc
ctia phuong phap str dung LES da giam thiéu téi da
hién twong sai léch dién ap tai thoi diém xay ra su cd
(gié tri sai 1éch 3V), trong khi d6 khi sir dung phuong
phap Clark va Park dién ap sai léch 1én dén 150V.

Nhdn xét chung: Cac két qua mé phong cho thay
cac wu diém cua thuat toan LES so v6i phuong phap
thuong dung Clark-Park nhu: giam thiéu sai 1éch dién
ap bu tai thoi diém sy cb, thoi gian phat hién sut giam
dién ap nhanh, ciing nhu khong chiu anh hudng bai cac

43

thanh phan tan sé khac co ban, nhiéu dién ap va cac
thanh phan DC trong luéi dién.

3. Ung dung phuong phap LES cho b diéu khién
thiét bi DVR.

Mot phuong phap diéu khién nhanh chong, chinh
xac va hiéu qua dugc trinh bay trong [5],[6] khi két hop
st dung phuong phap LES dé u6c luong d6 16n va pha
cua dién ap do duoc, s& lam giam di dang ké su tac
dong cuia cac nhidu, song hai... Didu nay cho phép
DVR phat hién va khéi phuc chinh xac dién ap sut
giam trong diéu kién tai tuyén tinh va tai phi tuyén.
Phuong phap diéu khién khong can s dung bat ky
vong khéa pha (PLL) ndo. Bén canh d6 viéc kiém soat
riéng 1& dién 4p timg pha cho phép DVR diéu chinh
dugc cac thanh phan thir tw khong, thir tw nghich cua
dién ap tai.

Vs
Vs LES 1 BO
) .
\; PIEU > SPWM
I
v % LES 2 r: KHIEN
9,

Hinh 11. B6 théng diéu khién DVR cho ting pha

So dd khdi ciia hé thong diéu khién DVR dugc ap
dung cho timg pha riéng biét, gia sir cic thanh phan tan
s6 co ban va dién 4p pha cua tai da biét va duoc biéu
dién duéi dang:

v, =V, xcos(wt+6,)

v, =V, xcos(wt +0,)

Str dung 2 b LES nhu nhau dé do bién d6 dién
ap va goc pha cta 2 tin hiéu v, va v,, duogc biéu dién

duéi dang V, =V, £6_ va V, =V,Z6,. Phuong phap
diéu khién c6 chirc ning ghi lai pha cua dién ap budc
trude clia ngudn cap dé s dung lam goéc pha tham
chiéu cho dién 4p tai. Bo diéu khién DVR duoc cai dat
cho phép thiét bi hoat dong bu khi dién ap sut giam
dudi 0,95pu cua di¢n &p danh dinh (trong qua trinh sut
giam dién 4p). Bo diéu khién s& khoi phuc dién ap
thanh phan tan sd co ban lai ding bang dién ap sut
giam. Nguyén 1y 1am viéc cua bo diéu khién dwoc mo
hinh héa nhu sau :

I T

Hinh 12. So db tinh toan vector dién ap bu ciia DVR
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4. Mot s6 két qua tinh toan

Muc dich két qua mo phong 1a so sanh hiéu qua
hoat cia thiét bj khoi phuc dién ap DVR khi g dung
2 phuong phap phat hién sut giam dién ap la LES va
Clark-Park. Dya trén s liéu xudt tuyén 474E25.5 cia
ludi dién trung thé tinh Vinh Phiic, dya trén s6 liéu
thuc t& cua lugi dién trung thé tinh Vinh Phuc, xuit
tuyén 474E25.5 di duoc xdy dung. Xuit tuyén
474E25.5 1a mot trong nhimg xuét tuyén 22kV, cung

e

cép dién cho cac phu tai tir tram bién 4p 110kV Vinh
Tudng. So dd duge xay dung tir cac thong sé cua phu
tai va duong day tir cot 1 dén cot 208. Tai vi tri cot 162
1& nhanh cung cap dién cho phu tai 1 va 2 véi cong suat
mdi phuy tai 14 2,27 kVA qua tram bién 4p, khoang cach
0.994km bang day AC50, nhom tac gia thuc hién mo
phong trudng hop su ¢b ngén mach 3 pha trén 2 loai
tai chinh trong hé thong dién 1a tai tuyén tinh va tai phi
tuyén.

a" !'” !'*‘l e
'H [ =y
T 1H ﬁ = ' *
H— s f & B I 3
= | Iy ..H e 1 AL
R _11:_‘-. g K a g L | it I
: [ B 1
b L T e L L |
4 "“I".:,'I"EDI T . = B = o = o TR~ adEEs- ~ SR~ ~ S o
3 == = = ety poaty
H H ik H"'"
_ FTISEA A .
.H. ..H ; ™ i1 4 _‘3}. AL A
T AR LU -y (1 R — : ..... |
i -l : el oy A
= R i e T s Ll s .
= ia_._. B * P a2 LT T SolA ] i
b ) T (el o
2 . - A
idl o xw a ——— i . FRT Ty o
ey 5 FRe! u H.JI" H - i ; ..... H .I..,
o ;“".." e R fEE
H H E'* - H W ™ b H
P A P .. e ||| me S Ranh gt Tam Duang o Tung 1 - T om
e end [Handl tamd | land [land Tlana [T Jand lenl "TI Lanl lemd 1 lend
Ak !ll
T
b.
~. ! | i
P ' can
W - | cava
1 MK 206 s \—' [rT]

b J#["H" 3|

e
04T

Hinh 13. a. So d6 mo phong xuét tuyén 474E25.5; b. So d6 tinh toan xuat tuyén 474E25.5
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Tai tuyén tinh : m6 hinh mo phong tai PQ c6 cong suit 1a 2,27kVA; cosp=0,9

150 - ‘ - - 150
100 1 100
50 1 50
SR RS
e I e 4% %%
-50 1 -50
-100 1 -100
-150 ' ‘ : ; -150 ‘ : : ;
0.08 0.09 0.1 0.11 0.12 013 0.08 0.09 0.1 0.11 0.12 0.13
a. b.
Hinh14. a. Di¢n ap bu DVR sir dung phuong phap LES; b. Dién ap bu DVR st dung Phuong phap Clark-Park
150 - - - ‘ 150
100 100
50 50
. r
0 /\\x:x\\ 0 "'“r:'_'::.a....m..:.;;.“,".”,"_;\‘}/\’/?:\/\%
-50 -50
-100 -100
<150 ' ' ' ‘ -150 ‘ ' ‘ '
0.08 0.09 0.1 0.1 0.12 013 0.08 0.09 0.1 0.11 0.12 0.13
a. b.

Hinh 15.a. Dién ap bu DVR str dung phuong phap LES; b. Bi¢n 4p bu DVR str dung phuong phap Clark-Park

2000 -

1000 -

1000

2000
0

2000 - 2000 |-

1000 1000

4000 - =1 1000 -

2000 : 2000 -
0 0.05 [ 0.15 02 025 03 0 0.05 [ 3] 0.15 0.2 025 03

c. d.

H’inh 16. a. Téc 6 roto lac chu'a’c() su ¢b; b. Toe dp roto ltc su ¢6 NM chua két ndi DVR; ¢. Tdc d6 roto lac su
c0 NM str dung Clark-Park; d. Toc d6 roto Iuc sy ¢6 NM khi sir dung LES
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Ta ciing c6 két qua:
THD=2,21% khi sw dung Phuong phap LES
THD=4,31% khi si dung Phuong phap Clark-Park

Tai phi tuyén (tai dong co khong dong bo) co
cong suat 1a 2,27k VA.

Ta ciing c6 két qua :
+THD=2,23% khi sir dung phuwong phap LES
+THD=4,97% khi sir dung Phuwong phap Clark-Park.

Hon thé nita, ung dung phuong phap dé xuat cho
thay mirc d6 giam thiéu anh huong khi sy ¢b tot hon
nhiéu so véi phuong phép truyén théng Clark-Park.
Két qua so sanh giita phuong phap dé xuit va phuong
phap truyén théng Clark-Park nhur sau:

Béng 1. Két qua mo phong sur ¢d ngén mach 3 pha.

Chi THD Sai léch dién | Thoi Soéng
A ap bu tai thoi | gian hai,
tieu diém sut ap phat thanh
— — — — hiénsu | phén
Tai Tai Tai Tai cb DC
tuyén | phi | tuyen .
tinh | tuyén | tinh ph}
PP tuyén
LES | 2,25 | 2,23 13 14 2,2 Khong
% % \ \ ms cé
Clark & | 4,55 | 4,97 | 105 | 109 5 Co
Park % % v A% ms

5. Két luan

Trong pham vi nghién ctru ctia bai bao, nhom tac
gia da nghién ctru phuong phap udc lugng nhanh va
chinh xac dién ap sut giam ngan han, nham Ung dung
cho bo diéu khién thiét bi DVR, ta c6 thé khang dinh
phuong phap su dung mang lai nhiing hi¢u qué cho
thiét bi nhu sau:
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- Phat hién sut &p nhanh chéng, chinh x4c;

- Giam thiéu t6i da nhay vot dién ap, sai sd goc
pha;

- Cai thién chit lugng dién ap: bién d6, THD,,..

- Khong chiu anh huéng boi cac song hai tan sb
béc cao, nhiéu dién 4p,...

Céc tinh toan md phong da khéng dinh tinh dung
dén cua phuong phap vé mit 1y thuyét va hiéu qua ngan
ngira sut giam dién ap. Két qua budc dau nay cua dé
tai c6 thé tmg dung cho cac bai toan lién quan dén van
hanh lu6i dién va c6 thé sir dung cho b diéu khién cia
thiét bi khoi phuc dién ap dong DVR.
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