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Toém tat - Lom/Idi ap 1a nhivng s kién co thé gay hai cho cac tai
nhay cam trén lwéi dién phan phél (LDPP) Co nhiéu giai phap
dwoc ap dung d& ngan chan 16m/I3i ap, trong sb do thiét bi phuc
h0| dién ap dong (DVR) la giai phap rét hiéu qua. Bai bao dé xuét
cAu tric va phwong phap diéu khién DVR nham ngan chan 16m/16i
ap, tranh cac tac hai gay ra dbi voi cac tai nhay cam trén LDPP.
Phuwong phap st dung ky thuat tao dién ap bu ddng pha véi dién
ap nguon va bién doi d-q-0 dé kip thoi phat hién va tao ra dién ap
bu gitr cho dién ap tai luén bang dién &p dinh mic trong subt
khoang thoi gian 16m/16i ap xdy ra & phia ngudn. DVR dwoc md
hinh hoéa trén Matlab/Simulink va cac truong hop 18m/16i ap ba pha
va mét pha dwoc khao sat dé danh gia hiéu qua tac dong ctia DVR
trong viéc ngan chan 16m/1di ap. Cac chi s6 méo dang hai dién ap
tai cling dwoc tinh toan bang phwong phap phan tich Fourier dé&
danh gia chéat lwong dién ap tai.

Tir khoa - Lom ap; 16i &p; Iwéi dien phan phéi; chat lwgng dién ap;
thiét bi phuc hoi dién ap doéng.

1. Dit véan dé

Hién nay viéc sir dung ngay cang nhiéu thiét bi dién tir
cong suat trong cong nghiép da mang lai nhiéu hi¢u qua
trong hoat dong va hiéu suit cong viéc dugc nang cao. Tuy
nhién, cac tai ndy rat nhay véi cac nhidu loan dién ap xay
ra ngay tai vi tri ddu ndi cta tai véi lugi. Chung ciing c6
thé gy ra gian doan qua trinh san xuat cua khach hang va
din dén thiét hai kinh té [1, 2]. Trong sb cac nhidu loan
dién ap, 16m/15i ap la cac sy kién thudng xay ra nhat so véi
cac dang con lai boi cac nguyén nhan khac nhau [2] nhu:
ngin mach trong hé thong dién, khoi dong cac dong co
cong suét 1on, dong khong tai may bién ap luc,.

Lom &p dugc dinh nghia 1a sy sut gidm dién ap tri hléu dung
xubng thap hon dién 4p dinh mirc trong khoang tir 0,1 dén 0,9
p.u va dién ra trong khoang thoi gian tir nira chu ky dén mot
phut[1,2]. Nguoc lai, 161 ap dugc dinh nghia 1a sy ting cao dién
ap tri hi¢u dung trén gia tri dién ap dinh mirc trong khoang tir
1,1 dén 1,8 p.u va ciing dién ra trong khoang thoi gian tir nira
chu ky dén mot phiit [3]. Ngit cac tai Ion, dong dién cac tu bu, .
¢6 thé 1a nhimg nguyén nhan gay ra 16i p.

Cac tai nhay cam nhu thiét bi dién tr cong suét, bo diéu
khién logic kha trinh, b bién tan... c6 thé bi hu hong, bi
ngit gy ngung tr¢ qua trinh san Xuét, anh huong dén chét
luong san pham va gay thiét hai kinh té cho khach hang.
Céc giai phap khac nhau dugc thé hién nhu trong Hinh 1
¢6 thé dugc sir dung dé ngan chan 16m/16i ap trong LDPP
[2, 3]. Nhitng giai phap d6 bao gom: (1) Cdi tao luéi dién,
(2) cai thién kha nang chiu dung cua thiét bi dién (TBP)
doi voi 16m/loi dp, (3) sir dung cdc thiét bi ngan chdn
16m/16i dp tai cdc vi tri ddu ndi cia cdc tdi nhay cam.

Abstract - Voltage sag/swell are events that can affect sensitive
equipment in distribution network. There are many solutions to
voltage sag/swell. Among them, dynamic voltage restorer (DVR) is
an effective solution. This paper proposes structure and method of
DVR control for mitigating voltage sag/swell and avoiding harmful
effects on sensitive equipment in distribution network. The method
uses techniques to generate injected voltage, in-phase with the
source voltage and the d-g-0 transform to detect and generate
injected voltage in order to maintain load voltage at rated voltage
level during voltage sag/swell appearance at source side. DVR has
been modeled in Matlab/Simulink. Three-phase voltage and one-
phase voltage sag/swell have been examined to assess impacts of
DVR on mitigating voltage sag/swell. The total harmonic distortion
indexes of voltage load have also been calculated with Fourier
analysis method to evaluate quality of load voltage.

Key words - Voltage sag; voltage swell; distribution network;
voltage quality; dynamic voltage restorer.
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Hinh 1. Cdc gidi phdp ngan chan 16m/l6i

Giai phap thong thuong nhit dwoc sir dung dé ngin
chan 16m/16i 4p 1a 1ap dat cac thiét bi ngdn chin tai cac vi
tri két ludi cua tai nhay cam chang han nhu may bién ap
cong huong sit tir, h¢ dong co — may phat, khoa chuyén
mach tinh, bo nguon cp lién tuc, DVR. Trong ; s6 d6, DVR
dugc xem nhur 13 giai phap hiéu qua va kinh té nhat, dugc
str dung dé ngan chin 16m/16i ap [2]. Do d6 bai bao nay tap
trung nghién ctru, dé xuat giai phap bao vé cac tai nhay cam
dé chdng lai 16m/16i 4p dua trén co so sir dung DVR.

2. DVR va cac ky thuét tao dién ap bu
2.1. Céu triic co bin ciia DVR

DVR dugc thé hién nhu trong Hinh 2 1a mét thiét bi
mac noi tiep, duoc st dung dé ngan chan cac 16m/161 ap
trén LDPP [4-7]. DVR duy tri dién ap tai ¢ gia tri goc pha
va bién d¢ dinh murc bang cach bu 16m/16i ap xuat hién tai
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diém ndi chung. Thiét bi nay bu 16m/156i 4p bang cach bd
sung thém mot dién ap ndi tiép voi dién ap nguon dé duy
tri dién 4p tai dat yéu cau. DVR c6 kha ning tac dong nhanh
dé co thé bu dién 4p thiéu hut vao hé théng, boi vi cac tai
nhay cdm quan trong rat nhay ddi v&i nhidu loan dién ap
(NLDA). Cac bo phan chinh ctia DVR bao gom:

- B bién déi: BO bién dbi ngudn ap (VSC) diéu ché do
rong xung dién ap DC tir DC-link sang dién ap AC dé chén
vao ludi dién.

- Mach loc: Mach loc song hai dé giam tan sb chuyén mach
duoc tao ra boi bd bién dbi nf,mén ap diéu ché do rong xung.

- May bién dp néi tiép: Trong hau hét cac ing dung,
DVR dugc trang bi MBA nbi tiép dé dam bao cach ly hoan
toan va dé don gian hoa céu tric bo bién ddi va thiét bi bao
vé DVR.

DVR
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Hinh 2. So d6 nguyén Iy ciia DVR

- DC-link va hé thong tich triv nang lwgng: Pién ap DC-
link duoc sir dung boi bo VSC dé tao nén dién ap AC dua
vao ludi dién va cung cAp cong suat tac dung can thiét dé
phuc hdi dién ap ngudn trong sudt thoi gian xay ra 16m ap.
2.2. Cac ky thudt tao dién ap bu

Dé thuan tién trong viéc so sanh hi¢u qua gitra ba ky thuat
tao dién ap bu ciia DVR, trong bai bao st dung so dd cia
DVR nhu trong Hinh 3 dé phan tich. Trong do, Us, Ui va Ugwr
1an luot thé hién cho dién ap phia ngudn, dién ap phia tai va
dién ap bu boi DVR. Dé thuan loi trong viée phan tich, tinh
chit phi tuyén cua b6 nghich luu duge bo qua. Sudt qua trinh
xdy ra 1om ap, hé sO cong suét cla tai duoc gia thiét khong
dbi va co6 tinh cham pha sau so v6i dién ap. Ngoai ra, tai dugc
gia thiét 1a d6i xmg. Cac anh huéng phi tuyén do hién turong
béo hoa tir cia MBA nbi tiép duoc bo qua.

Trong DVR, dién ap Ugw dugc tao ra boi bd VSC dua
trén nguyén tic diéu ché do rong xung hinh sin (SPWM).
Ning lugng bom vao duoc thiét 1ap thong qua hé thong tich
trir ndng luong ndi véi bd nghich luu nguon ap. Trong Hinh
2, hé théng tich trit ning luong dugc thé hién thong qua
dién ap Ugc.

Hiéu qua ctia mdi k¥ thuat bu phu thudc rat nhidu vao
viéc diéu khién dién &p Ugw. C6 ba phuong phép tao dién
ap bu cia DVR 1a: “Bui dong pha”, “bii truée 16m” va “bi
tiét kiém ndng lwong” [3]. Su khac biét chinh giira ba k¥
thuat nay 1a & viéc lua chon dién 4p tham chiéu d6i v6i hé
thdng diéu khién cua DVR trong subt qua trinh phuc hoi
dién ap dong.

Trong k¥ thut bu dong pha dién ap tai, sau khi bt U, luén

luén ddng pha véi dién ap ngudn Us. Do d6 dién 4p tham
chiéu ciia hé théng diéu khién s& luén luén ddng pha véi Us.
Nhung véi k thuat bu trude 16m can phai giam sat lién tuc
dién ap trude 10m Us. Thong qua dién ap bu Ugy, dién ap tai
U, duge phuc hdi bang véi gia tri trude khi 16m ap. K§ thuat
nay str dung dién ap trudc 16m nhur 14 dién dp tham chiéu cho
h¢ thong diéu khién DVR. Cudi cliing 1a k¥ thuat bu tiét kiém
ning lugng, 14 tao ra dién ap bu Udvr dé diéu chinh goc pha
ctia dién ap tai Ut, nhung van dam bao bién d cta Ut van
bang véi gia tri trude khi 16m ap. Do do, Ut s& ¢6 hién tuong
dich goc pha so v6i dién ap trude khi 16m ap. Béng cach thay
d6i goc dich pha nay, cong suat tac dung bom vao co thé duogc
diéu khién dén gi tri cuc tiéu nham tiét kiém ning luong cua
hé thong tich trir nang luong. 5K thi vécto img voi ba ky thuét
bui ¢ thé dugc thé hién duoi dang tong quat nhu Hinh 3. Trén
Hinh 3, tdng cong suit tac dung bom vao tir DVR duéi didu
kién 16m ap dugc tinh nhu sau:

Pdvr = 3|l__]dw||lt|COSﬁ
=3[Ju|cos [, cos(¢+v ~0) 1

Trong do: B 1a goc 1éch pha gitra I; va Ugyr. Phuong trinh
(1) s& dugc khao sat cl}o tung k¥ thuat tao dién ap bu duoc
trinh bay & cac muc ti€p sau.
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2.2.1. Bu déng pha (In-phase compensation)

K§ thuét bu dong pha 1a k¥ thuat can tao ra dién ap tai
sau khi bu U, dong pha v6i dién ap ngudn U, do d6 goc
léch y s& bang v6i goc 1éch 0. D thi vécto cua ki thuat
nay dugc thé hién nhu trong Hinh 4. Tir Hinh 4 va (1) cong
suat bom vao tir DVR duoc xac dinh nhu sau:

Py =3[|U,|cos g ~[U,| cos(¢) ]| L 2)

Sudt qué trinh 16m ap, [U{>[Uy| nén k¥ thuat nay s& bom
mot lugng cong sut tac dung tr DVR vao lu6i dién.
2.2.2. Bu trudc lom (pre-sag compensation)

K¥ thudt bu truée 10m thuong dugce sir dung trong cac
g dung thuc té ciia DVR, béi vi n6 tao ra dién ap tai hau
nhu khéng bi méo dang. Bang cach giam sat lién tuc dién
ap ngudn U, dién ap bu Ugy dugce tao ra boi DVR sao cho
dién ap tai U, dugc bu dén gid tri trudce khi 16m ap xay ra
Upre. Do d6 goc léch y s& bang 0 va dd thi vécto ciia ki
thuat nay duoc thé hién nhu trong Hinh 5. Tt Hinh 5 va
cong thirc (1), cong suat bom vao duoc xac dinh nhu sau:

Py, =3[|U,|cos p—|U, |cos (- 6)]|L] 3)
2.2.3. Bu tiét kiém nang hrong (NL)
Muc dich cua k¥ thuat bu tiét kiém nang luong la tao ra
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dién ap bu Uguwr dé didu chinh goc pha cua dién ap tai U
nhung van dam bao bién do cua U, van bang voi gia tri
truge khi 16m ap. Do d6, U, sé c6 hién tuong dich goc pha
v so voi dién ap trude khi 16m ap Upre. Bing cach thay dbi
goc dich pha nay, cong suat tac dung bom vao co thé dugc
diéu khién dén gi tri cuc tiéu nham tiét kiém niang luong
ctia hé thdng tich trit nang lugng.

Tir (1), ta thdy khi cos(¢+y-0) = 1 thi cong sudt tac dung

bom vao s€ dat gia tri cuc tiéu:

Py, =3|U, || L |cos B=3[[U,|cosg-|U,[]lZ] @)

inj

Bleu thirc (4) xdy ra khi y = ymin= 0 — ¢. Khi d6
Pavr = Pmin > 0. Dleu nay c6 nghia rang DVR vén phai bom
mot luong cong suat tac dung vao ludi dé bu 1dm ap, nhung
chi v6i mot luong nho, k¥ thuat bu nay duoc thé hién dudi
dang d6 thi vécto Hinh 6.
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Hinh 5. Bil truéc lom Hinh 6. B tiét kiém NL

3. Phwong phap ngiin chin 16m/ 16i 4p biing DVR
3.1. Ciu tritc dé xudt ciia DVR

Céu tric ctia DVR dang mot pha duoc str dung trong
bai bao nay duge thé hién nhu trong Hinh 7. Trong d6 bo
chuyén doi ng}lc‘)n 2'113 st dung cac IGBT nhan tin hi€¢u diéu
khién tir bg dicu khién. Mach loc st dung cudn day dién ap
(L¢) va tu dién (Cy) mac O phia bo chuyén 601 nguon ap. St
dung may bién 4 ap nbi tiép dé chén dién ap nbi tiép vao ludi
dién khi c6 16m/15i ap xay ra.

nay st dung phuong phap bién dbi d- -q-0. Khi 10m/101 ap
xay ra thi dién ap dau ra cua bo chuyén d6i nguon ap s&
dugc diéu khién dong pha véi dién ap phia nguén dé diéu
chinh dién 4p tai bang gia tri dinh muc trong khoang thoi
gian 13m/1di 4p xay ra ¢ phia ngudn. So d6 khdi cua hé
thong diéu khién DVR st dung phwong phap bién d6i
d-g-0 dugc thé hién nhu trong Hinh 8.
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Hinh 7. So dé cdu tric dé xudt ciia DVR

3.2. H¢ théng diéu khién DVR
Heé thong diéu khién DVR duoc timg dung trong bai bao

bién ap bién ap
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Hinh 8. So d6 diéu khién DVR dya trén bién d6i d-q-0

Phuong phép bién ddi d-q-0 hay con goi l1a bién dbi
Park tao ra gia tri bién d6 va goc pha cia 16m/10i 4p & phia
ngudn dé so sanh véi gia tri dién ap tham chiéu. Sau d6 su
sai khéc giita dién ap ngudn va dién ap tham chiéu trong hé
d-q-0 s& dugc chuyén dbi nguoc lai sang hé a-b-c. Gia tri
d6 duoc st dung dé tao dién ap tham chiéu va xung kich
mé cac IGBT trong bd chuyén d6i ngudn ap bang cach sir
dung SPWM. B¢ phan vong khéa pha (PLL) dugc sir dung
dé tao ra song sin don vi ddng pha véi dién p phia ngudn.
Phuong phép bién ddi tir hé ba pha a-b-c sang h¢ d-q-0
duoc thyc hién theo phuong trinh sau:

cosd cos[&—%rj cos(9+2§J

Yl 2 2 ||

U, |==|sin@ sin 0-=2| sin|o+=2 ]| U, %)
3 3 3

U, U,

1 1 1
| 2 2 2|
4. Két qua nghién ciru

Mo hinh DVR d& xuat trong bai bao nay dugc mo hinh
hoa trén Matlab/Simulink. Ngoai ra cac thong sb giam sat
dién ap ngudn, dién 4p DVR va dién ap tai ciing dugc thé
hién trén giao dién cia chuong trinh mo phong nhu trong
Hinh 9.

Sau khi mé phong ché d6 1am viéc cia DVR nhdm ngan
chan 16m/10i ap thi chuong trinh c6 thé thuc hién phén tich
Fourier tin hi¢u dién 4p & phia tai, dé cho biét két qua chi
s6 méo dang song hai dién ap cta timg pha va méo dang
hai tong (THD%) (thé hién trong giao dién cua chuong
trinh m6 phong). Cac thong s cua cc phan tir trong mo
hinh nghién ciru dugc thé hién nhu trong Bang 1.
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MO HINH NGHIEN €UU UNG DUNG DVR NGAN CHAN LOM/ALOI AP TREN LUGI DIEN PHAN PHOT
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Hinh 9. M6 hinh nghién citu vmg dung DVR ngan chan 16m/16i
ap trén luoi dién phdn phoi

Bing 1. Théng sé cdc phan ti trong mé hinh

Phén tir Théng sb
Nguén U=400V;f=50Hz; Rs=1Q; Ls=3.2mH
Tai U=400V; f=50Hz; S=3kVA; cosp=0.9
BANT |Ti s6 1:2; Sam=3 kVA; R =0.01 p.u; L = 0.005 p.u;
Mach loc L¢f=500 mH; Cs=4.7 pF
DC link de =565V

4.1. Lom ap

Dé nghién ciru hidu qua ciia DVR trong viéc ngan chin
16m ép, hai dang 1om &p ba pha va 16m ap mot pha dugc
khao sat nhu sau:

Us (p.u)

Udvr (p.u)

01 [ 07 04 0
Ul U.Z v.3 U.a V.

t(s)

(¥}

Hinh 10. Lém dp ba pha (Useg = 0.5 p.u): (a) Bién dp ngudn;
(b) Pién ap DVR; (c) Dién ap tai

Gia str 16m ap ba pha v6i Usg = 0,5 p.u xdy ra ¢ phia
ngudn bt dau tai thoi diém t,=0. 2sva két thic tai thoi diém
t. = 0,4 s. Ca ba pha dién 4p ngudn giam xudng con 0,5 p.u
trong khoang thoi gian tir 0,2 — 0,4 s nhu trong Hinh 10(a).
Khi 16m ap duoc phat hién, DVR tao ra dién ap bu n6i tiép
v6i dién ap ngudn c6 dang song nhu Hinh 10(b) dé bu dién
ap thiéu hut do 16m ap gy ra. Két qua dién ap tai duoc duy
tri bang dién ap dinh mrc 1,0 p.u nhu trong Hinh 10(c) trong
su6t khoang thoi gian 16m ap & phia ngudn xay ra. Do d6 tai
khong bj tac dong clia 1om ap ba pha d xay ra & phia nguon.
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Hinh 11. Lom ap mgt pha (Usag = 0.5 p.u)
(a) Di¢n ap nguon; (b) Dién ap DVR; (c) Dién ap tai

Trudng hop 16m ap mot pha & phia ngudn duge khao sat
nhu trong Hinh 11. Trong trudng hgp nay, pha A bi 1dm ap
trong khoang thoi gian 0,2 — 0,4s nhu trong Hinh 11(a). Khi
10m ap dugc phat hién thi DVR ciing tao ra dién ap bu trén
pha A nhu Hinh 11(b). Két qua dién 4p tai dugc duy tri bing
dién 4p dinh muc nhu trén Hinh 11(c). Do d6 tai khong bi
tdc dong cua 10m ap mot pha da xay ra & phia ngudn.

el

) Disviy FIT wirtawt
sigral: 26 cyelcs. 1 varcow i1 red): 1 cye o

2 oy FFT windowy
ed s gna: 25 cyeles %F window (n red]: 1 eycles

A

[} 0.2 23 4 0.5 o L8] 2.2 [ 04 0.5
Time (sh T is)

T~ analys

uncamental (50Hz) = €.6411, THD= 0.59%

o Fundamantal)

Wag (%

@ (®)
Hinh 12. Phan tich Fourier 1 chu ky cua tin hiéu dién ap tai
sau trong khi bu: (a) Lom ap ba pha, (b) Lom dap mét pha
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Sau khi DVR bu 16m ap dé giir dién ap tai khong doi,
trong bai bdo su dung phuong phap Fourier dé phan tich
doan séng 1 chu ky cua tin hiéu dién ap tai sau khi bu 16m
ap, dé danh gia cac chi s méo dang hai do DVR c6 thé giy
ra trén tai trong cac truong hop 16m ap xay ra. Két qua duéi
dang biéu d6 phé tan s6 cua hai truong hop 16m ap ba pha
va 16m 4p mot pha duoc thé hién nhu trong Hinh 12. Két
qué cho thdy ddi véi 16m ap ba pha thi THD cua dién ap tai
pha A bang 0,59% con doi v6i 16m ap mot pha thi THD
clia dién ap tai pha A bang 1,87%.

4.2. Léi dp

Dé nghién ciru hiéu qua ciia DVR trong viée ngin chin
16i 4p, hai dang 1i ap ba pha va 16i 4p mot pha dwoc khao
sat nhu sau:

Gia sir 16i ap ba pha v6i Ugen = 1,5 p.u xdy ra & phia
ngudn bt dau tai thoi diém t,= 0,2 s va két thic tai thoi diém
t.= 0,4 s. Ca ba pha dién 4p ngudn ting lén dén 1,5 p.u trong
khoang thoi gian tir 0,2 — 0,4 s nhu trong Hinh 13(a). Khi 16i
ap dugc phat hién, DVR tao ra dién ap bu néi tiép véi dién
ap nguon 6 dang song nhu Hinh 13(b) dé bu dién ap tang
cao do 15i 4p gdy ra. Két qua dién 4p tai duoc duy tri bang
dién ap dinh muc 1,0 p.u nhu trong Hinh 13(c) trong subt
khoang thoi gian 16i &p & phia ngudn xay ra. Do do tai khong
bi tac dong cua 16i ap ba pha da xay ra & phia ngudn.

(a) Dien ap nguon
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Hinh 13. Léi ép ba pha (Uswen = 1.5 p.u): (a) Pién dp nguon;
(b) Di¢n ap DVR; (c) Dién ap tai

Trudng hop 16i 4p mot pha & phia ngudn dugc khao sat
nhu trong Hinh 14. Trong truong hop nay pha A bi 16i ap
trong khoang thoi gian 0,2 — 0,4 s nhu trong Hinh 14(a). Khi
16i ap duogc phat hién thi DVR ciing tao ra dién ap bu trén
pha A nhu Hinh 14(b). Két qué dién ap tai dugc duy tri bang
dién ap dinh mtre nhu trén Hinh 14(c). Do do tai khong bi
tac dong cua 16i ap mot pha da xay ra & phia nguon.

Tién hanh phan tich Fourier doan song 1 chu ky ciia tin

hiéu dién ap tai sau khi bu 16i ap dé danh gia cac chi s6 méo
dang hai do DVR c¢6 thé gay ra trén tai trong cac truong
hop 161 4p xay ra. Két qua dudi dang biéu dd phé tan sb cua
hai truong hop 16i 4p ba pha va 16i 4p mot pha duoc thé
hién nhu trong Hinh 15. Qua d6 cho thay, d6i véi 161 4p ba
pha thi THD ciia dién ap tai pha A bang 0,76% con ddi véi
16i 4p mot pha thi THD ciia dién 4p tai pha A bang 1,49%.

(a) Dien ap nguon
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Hinh 14. Loi dp mét pha (Uswen = 1.5 p.u): (a) Dién dp nguon;
(b) Pién ap DVR; (c) Dién ap tdi
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(@) (b)
Hinh 15. Phan tich Fourier 1 chu ky cua tin hiéu dién ap tai
sau khi bu: (a) Loi ap ba pha, (b) Léi ap mot pha

5. Két luan

Bai bao da dé xuét cdu trac va phuong phap diéu khién
DVR nhidm ngin chin 16m/16i ap trén LDPP. Sir dung k¥
thuét tao dién ap bu dong pha véi dién ap nguon khi xay ra
16m/16i ap két hop V01 phuong phap bién dbi d-q-0 dé
chuyén d6i dién 4p ngudn trong h¢ ba pha a-b-c. Sau d6 so
sanh v6i dién 4p tham chiéu dé tao ra tin hiéu dién 4p tham
chiéu va st dung SPWM dé tao xung kich mé& cac IGBT
trong bo chuyen dbi nguon ap. Dién 4p tao ra ¢ phia thi
cap cua may bién 4p ndi tiép phu thudc vao dang 16m/16i
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ap cling nhu cac tham sb cua chung, sao cho tao ra dién ap
tai bang dién 4p dinh muc trong sudt khoang thoi gian xay
ra 16m/15i ap.

Ngoai ra, bai bao con dé xuit chuwong trinh mo phong
DVR s dung Matlab/Simulink giip dé dang khio sat
trudng hop can nghién ciru. Cac truong hop 16m/15i ap ba
pha d3 duogc khao sat nhdm danh gia hiéu qua ciia mé hinh
dé xuit trong bai bao nay. Két qua mé phong cho thiy DVR
da dam bao dugc vai tro ngan chan 16m/16i ap trén LDPP,
ddng thoi chi s méo dang séng hai cua dién 4p tai sau khi
bu ciing khong dang ké.
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