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Tom tat

Dé dap img yéu cau phat trién cta kinh té xa hoi, hé
thdng truyén tai dién ngay cang phat trlen Do d6 ciu
tric ctia hé thong ngay cang md rong gom nhiéu tram
va nhiéu nhanh khac nhau. Xac dinh su c¢d trén duong
day truyén tai c6 nhiéu nhanh 1a mot van dé quan
trong va phtrc tap trong vén hanh h¢ théng dién.

Trong bao céo nay chung toi dé xuit phuong phép
phéan tlch song phan hoi chii dong trén mién thoi gian
va tan s6 (TFDR - Time-Frequency Domain
Reflectometry) dua trén viéc thu thdp va xu ly song
phan hoi khi ta chi dong phat tin hiéu chirp vao mot
hodc nhiéu dau duong day bi su cb.

Phuong phap phan tich ham tuong quan giira tin
hiéu miu va tin hiéu phan hdi dé xac dinh thoi diém
¢6 song phan hoi, cin cir vao cac thoi diém song phan
hdi do & cac dau duong day s€ xac dinh duoc vi tri sy
¢d. Cac két qua md phong trén Matlab-Simulink cho
thdy phuong phap niay c6 chét lugng tot trong viée
xac dinh duoc vi tri sy ¢b trén duong day c6 nhidu
nhanh, dong thoi c6 kha ning nhan dang dwoc dang
tai trén duong day truyén tai dién.

Tir khéa: Pinh vi su ¢, duong day truyén tai ré
nhanh, tin hiéu chirp, ham twong quan, phin bd
Wigner, TFDR.

Abstract

To meet the requirements of economic development
of society, the power transmission system is growing.
That's why the structure of the power system expands
to many stations and branches. Identifying the
problem on a transmission line with multi branches
are an important and complex issue of power system
operation.

In this report we propose a reflectometry method
based on time and frequency domain (TFDR - Time-
Frequency domain reflectometry) using chirp signals
to detect faults on a multi-lines, multi-branched
transmission lines.

The proposed methods analyze the correlation
function between the generated input signal and the
feedback signals patterns to detect the response times
of the waves. These response moments will be used to
identify the incident location. The simulation results
on Matlab-Simulink show that this method has good
quality in determining the incident position on the line

VCCA-2015

Dwong Hoa An
Truong Dai hgc KTCN Thai Nguyén
e-mail: duonghoaantnut@gmail.com

has multiple branches, and is capable of identifying
posted on transmission line .

Keywords: fault location, branched transmission line,
chirp signal, correlation function, Wigner distribution,
time frequency domain reflectometry.

1. GIOI THIEU

Hé théng dién 1a mot hé théng phuc tap trong ca ciu
tric va van hanh, khi xay ra su c6 bt ky mot phan tir
nao trong hé thong déu anh huong dén do tin cay cung
cip dién, chit luong dién va gdy thiét hai 16n vé kinh
té [8]. Hién nay trén hé théng dién Viét Nam c6 rat
nhiéu duong ddy truyén tai c6 nhidu nhanh ré&. Vi vay,
viéc xé4c dinh va khic phuc nhanh cac su cd trén
duong day truyén tai dién c6 nhiéu nhanh, qua dé
nang cao do tin cdy va chit luong dién cung cap cho
cac ho tiéu thy 1a hét stic can thiét. Theo [14] da trinh
bay phuong phép phan tich séng phan hoi chu dong
(TFDR - Time Frequency Domain Reflectometry) dé
xac dinh vi tri sy ¢d trén dudong day khong co phan
nhéanh.

Pé xac dinh vi tri su ¢b trén duong day co nhiéu
nhanh, trong bio cdo nay chung toi dé xuat phat tin
hiéu chuan (c6 thé 1a xung vudng, tin hiéu chirp
[11,12],..) vdo 2 dau dudng day truyén tai dién sau
khi trén duong day da xdy ra su c0 va cac phan tir bao
vé dd tac dong cat cac ngudn phat dién co s& lén
duong day. Sau khi phat xung vao 2 dau duong day,
ta tién hanh ghi lai cic tin hiéu phan hdi. Dya trén
vi€c phan tich thoi gian hodc hinh dang cua tin hi¢u
phan hdi ma ta c6 thé xac dinh duoc thoi diém song
phan hoi vé cac dau duong day. Can ctr vao céac thoi
diém song phan hoi vé dau duong day s& suy ra vi tri
su cd ciia duong day truyén tai c6 nhiéu nhanh.

D3 c6 nhidu cong trinh nghién ciru [7, 11, 12] x4c
dinh vi tri su ¢b trén duong day r€ nhanh hinh T, [7,
15] xac dinh vj tri sy ¢b trén duong day r€ nhanh dya
trén viéc do dac va thu thap tin hiéu tir tit ca cac dau
duong day. Trong béo cdo nay ching toi dé xuét
phuong phap phan tich song phan hdi chu dong va
phén tich ham tuong quan gitra tin hi¢u tdi va tin hi¢u
phan hdi dua trén thu thap tin hiéu tai 2 dau duong
day dé xéc dinh vi tri su ¢b trén duong day co nhidu
nhanh. Céac thuat toan va dé xuit dugc thir nghiém
trén cac m6 hinh mé phong trong Matlab - Simulink.
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2. PINH VI SU'CO TREN PUONG
TRUYEN TAI CO PHAN NHANH
BANG HAM TUONG QUAN

2.1. Hién twong séng lan truyén va phan xa khi
gip diém sw ¢b trén dwong day

Gia st tai thoi diém t=0 ta dong vao dau duong day
mdt ngudn ap Vine(t). Khi co ning lugng truyén vao,
khong gian doc duong day s€ hinh thanh mét truong
dién tir bién thién. Séng dién tir s& lan truyén tir dau
duong day toi cudi duong day va khi gip cac diém
phan nhéanh, sy ¢ hodc khi giap diém cudi duong day,
mot phan ning luong cua song s& phan hdi ngugc tré
lai thanh song lan truyén nguoc thir nhat, phan con lai
sau goi la thanh phﬁn khuc xa thtr nhét s& khuc xa vao
cac nhanh, tai hodc vao cac dudng ddy phia sau diém
phan nhanh hogc sy c¢b. Thanh phén khuc xa the nhét
nay lan truyen khi gip cac diém phan nhénh, sy b
hodc diém cudi dudong day s& phan hdi nguoc thanh
song lan truyén ngugc thir hai, phan con lai sau goi la
thanh phan khuc xa tht hai s& khic xa vao nhanh, tai
hodc vao duong diy phia sau diém phan nhanh hodc
su co....

V6i dudng day co nhiéu phan nhanh, & dau duong
day s& c6 rat nhidu cac tin hiéu phan hoi tré vé. Khi ta
xac dinh dugc chinh xéc cac thoi diém phan hdi nay
thi s& xac dinh duoc vi tri cia su ¢d trén duong day.

2.2. Tin hiéu chirp va ham twong quan

Theo [14] mot tin hiéu thay d6i trong tan so theo thoi

gian dugc goi 1a "chirp". Cac tan so cua tin hiéu chirp

c6 thé khac nhau tir thap dén tan soO cao hoac tir cao

dén tan so thap. Co thé lay vi du nhu trén H. 1 mét tin

hiéu chirp véi tan so tang dan c6 cac thong so sau:

e  Thoi gian phat xung la T =50us

e tan s6 phat xung luc bat dau la f, =400kHz va
tang dan dén khi két thuc tan sb 1a f, = 500kHz,

e Goc léch pha ban dau @, =0

H.1  Vidu tin hiéu chirp

Trong [14], ta sir dung hé sé twong quan gitra tin hiéu
goc va tin hiéu phan hoi dé xac dinh thoi diém song
phan hoi. Khi c6 hai chudi thoi gian X va Y, goi X
va y; la cac gia tri cla chudi X va Y tai cac thoi diém
i. Khi d6 hé s6 twong quan R (con goi 1a hé sé
Pearson - Pearson’s correlation coefficient) dugc tinh
theo cong thire sau [9]:

VCCA-2015

R xy =+ @
trong d6: X— gia tri trung binh cua X, Y-

- 2
=> x-X va

i=1

gia tri

trung binh cua Y,

n
Sy = Z Y, -y 2 - chc phuong sai.
i=1
Khi phat tin hi€u hinh chirp vao dau duong day, s&
do duoc tin hi¢u phan hoi ¢ dau duong day. Goi
X=X, %X,..., Xy - gia tri chudi di s hoa cua tin
hiéu chirp truyén vao (trong khoang 50us) véi n gia
= Y. Y2
dau duong day voi m gia tri. Ta tinh cac gid tri trong
quan giira tin hiéu miu X vdi cac cira s6 (co cung do
rong véi X) lién tiép tir Y theo cong thire (1):
Vj=1..m-n+1:

.Yy tin hi¢u phan hoi do duogc &

=R X,...,Xy ,[yj:-v-yj+n—1:|

Tir d6 ta thu duge d6 thi m-n+1 gia tri cla
ham twong quan giita tin hiéu t6i va tin hiéu phan hdi
nhu trong treong hop duong day khong sy ¢o va co sy
co0.

2.3. M6 hinh mé phéng trén Matlab va Simulink
Dé co sb lidu s dung trong tinh toan, trong bai bao
nay cac tic gia sir phan mém Matlab. Matlab duoc
trang bi rat nhidu cac thu vién (toolbox) tinh toan va
md phong chuyén biét cho rat nhidu linh vuc. Trong
bai bao nay cac tac gia sir dung hai thu vién chinh cua
Matlab 1a Simulink va SimPower (Trong cac phién
ban cii con dugce goi 1a Power System Toolbox).

M0 hinh duong day dugc mo phong nhu trén H. 2.

H
F Tram F

H.2  Hé thong dwong day truyén tai mach ré nhanh

Céc théng s6 cua dudong ddy md phong 16 171
110KV: trong d6 A la tram E20.2 Lao Cai, C la tram
E29.2 Than Uyén, F 1a tram A20.24 Séo Chong Ho, E
la tram E29.1 Phong Tho: Céac doan AB, BC, BD, DE
lgp =24,8km; I =17km; R, =17,43mQ/km;
Lo =257 uH/km; C,=6,991xF/km; Doan DF c6
thong s0 Ioe = 30,4km; R, =14,3mQ/ km;
Ly =25,68 uH/km; C,=6,991uF /km;



Trudng hop dudong day bi su ¢ ngin mach xét 2

truong hop sau:

¢ Trudng hop su ¢d dugc cat dién co lap do do
ngudn va tai déu dugc tach ra khoi duong day,
duoc mo phong theo md hinh trén H. 4 véi céac su
cb khac nhau tai cc vi tri khac nhau.

¢ Truong hop bao vé tac dong chi cit dién phia
ngudn cta dudng day lic nay duong day van n6i
v6i tai. M6 hinh mo phong nhu H. 5 véi cac su ¢b
khac nhau tai cac vi tri khac nhau.

Lt [=H

H.3 M6 hinh mé phong xdc dinh cdc thanh phan séng
lan truyén va phan xq trén dwong ddy 3 pha khong
€O sy co ¢ gitta dwong day
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H.5 M6 hinh mé phong xac dinh cdc thanh phan séng
lan truyén va phan xa trén duong ddy 3 pha c6 sy
co o giita dwong ddy

2.4. Cac tin hiéu mau dau vao .

MO hinh trén H. 2 va 3 da duogc st dung dé mo phong

hé thong truyén tai dién khi khong co su ¢6. Khi do6

két qua tin hi¢u do dugc nhu H. 6, trong d6 t,, 1a thoi
diém phat tin hiéu hinh chirp vao duong day, t Ai

(i=1.5) 14n luot la céc thoi didm séng phan xa tir

diém B, C, D, E, F, ty, ty, la céc thoi diém tin hiéu

song phan xa 1an hai tir B va C.

€

H.6  Tin hiéu diu duwong ddy do dwoc khi khéng c6 sw c6

Str dung ham tuong quan gitta tin hiu t61 va tin
hiéu phan hoi nhu da trinh bay trong ti€u muc 2.3 ta
duoc két qua thé hién theo do thi nhu H. 7. Trong do
tyo la thoi diém phat tin hiéu hinh chirp vao duong
day, ty (i
tir diém B, C, D, E, F, t), th, 14 cac thoi diém song
phan xa 1an hai tir B va C nhu hinh H. 7.

- HH

c L MOOD XK WD WOE FTRX BOOD 0D YOOUD
Tamwis

=1.5) 1an luot 1a thoi diém séng phan xa

»

H.7 D6 thi ham twong quan giita tin dau t6i va tin hiéu
phdn hoi do dwoc khi khéng co su co.

M6 hinh trén H. 5 dugc sir dung dé moé phong voi
chc gia tri thong s6 sau day clia cac su ¢b ngin mach:

e Rgue nhén mot trong cac gia tri: 50, 100, 150,
200, 250 - tong cong c6 5 gia tri khac nhau ctia
dién tro su cd.

e Vi tri sy cb lan luot tai cac phén doan AB, BC,
BD, DE, DF. Mbi phan doan duong day chon 3 vi
tri su cb.

o  Xét dang ngén mach 1 pha cham dat va 3 pha
cham dat1a dang ngén mach phé bién nhét.

Véi mdi mot bod gia tri cua Ry, Leau, va dang
thirc ngén mach thu dugc 1 bg tin hi¢u song phan hdi.



Téng cong c6 5-15-2=150 b sb liéu khic nhau  °*
dugc tao ra dung dé phan tich. e

Ngan mach 1 pha cham dat 1a loai ngén mach co o«
xac suat xay ra cao nhat ddi véi duong day truyén tai o
do d6 ngan mach 1 pha cham dit dugc lua chon dé B I . .*...W
mo phong cac sy co tai cac phan doan duong day.

Su ¢b ngén mach 1 pha cham dat trén doan BC c6
Kkét qua tin hiéu nhu H. 8, 9 va 10 trong 0 tryy1a thoi
gian song phan xa tir vi tri sy ¢b dén dau duong day

04

oo

(V! tri A) 9% o 0z 03 o4 os = a0 or on 0% ]
ae H. 11 Tin hiéu dau dwong ddy do dwoc khi ¢é sw cé ngdn
04 mach 3 pha trén BC cach B 10km

[
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H.8  Tin hiéu dau duong ddy do duwoc khi sy cé ngdn g {
mach 1 pha trén BC cach B 10km. |

o WOD 2000 IVOD 4000  KODD BODD TODD BODO BUDD  Y00DO
) .t

H. 12 D6 thi ham tuwong quan giita tin (6i va tin hiéu hoi
do duorc khi co sw co ngan mach 3 pha trén BC cach
B 30km

3. PHUONG PHAP XAC PINH VI TRi
SU CO TREN PUONG TRUYEN

| NHIEU NHANH
":|| 1000 2060 JCc00 4000 8000 BO00 7000 8000 o0GCo 1000¢C Khi khéng Cé Sl-r Cé klli pha"t tin hiéu Chirp Véo déu
Tiemeds) duong day (tin hiéu guri tr A) theo [14] s€ lan lugt xac
H.9 D6 thi ham tuong quan gitta tin (G va tin hiéu hoi dinh duoc céac thoi diém tao, ta (i=1.5), lan luot
do dirgc khi c6 su c6 1 pha trén BC cach B 10km. 1 thoi diém song phan xa vé tr B, C, D, E, F. Biét

' dugc thoi diém song tdi tao va song phan xa s€ xac
e A ' ' dinh dugc vj; (van tdc truyén song trén cac phan doan

khac nhau 1a khac nhau do théng sé duong ddy cua

cac phan doan duong day 1a khac nhau).

_2h e

Vj=— Vi=1.5j=0..4 2)

)1

trong do: Aty =t —t;; g =lag;  h2=lgc;

N hs =lgp; las = lpes l3s = Ioe-
ADO0 KOO0 HoO0 7000 ROO0 Qa0 . ~ A I3 A ’ 9 . ’ A
Timets) Khi duong day c6 sy co, chung ta gui tin hiéu

H. 10 D6 thi ham tuwong quan giita tin t6i va tin hiéu hoi Ch]m gu1 vao dfm du,ong dfly tr A va F;chmg. tu nhu
do duec khi c6 su ¢6 1pha trén BC cach B 10km truong hop khong c6 su ¢6 theo [14] s€ xac dinh thoi
dwgc phéng to tir hinh 11 diém gia tri cua ham twong quan lon tuong ng vdi

thoi diém song phan xa vé tir cudi duong day hodc tur

Su ¢b ngdn mach 3 pha cham dat trén doan BC ¢6 diém r& nhanh, ngoai cac diém nay ra néu c6 diém co

két qua tin hiéu nhu H. 11, 12. gia tri cia ham tuong quan lon tuong Ung v6i gid tri
song phin hoi l6n 1a tq, ;.
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H. 13  Phdn bé gian do thoi gian phan héi vé dau dwong
day.
Goi thoi diém diém tag, ty (1=1.5), tagy, 14n

luot 1a thoi diém phat xung tir A, tin hiéu phan hoi tir
B, C, D, E, F, tir diém su cd.

Goi thoi diém diém ty, tg (i =1.5), tegue 180

luot 1a thoi diém phat xung tir F, tin hiéu phan hoi tir
D,E,B, A, D, tudlemsu’co

e Néut Attt <ta SU ¢d thuoe phéan doan AB.

e Néu tefaur <te1 SU ¢6 thuoe phén doan DF.

o Néu tapur +trraur ~trs ~tag sw cd thudc phan
doan BD.

e Néu |tAfau|t —thau|t| —|tF3 —tA1| <g su cb thude
phan doan BC. Trong d6 ¢ 1a sai s6 cho phép.

e Néu |tAfauIt —t,:fau“|—|t,:1 —tas| <& su cd thude
phan doan DE.

Ui, i Cafautt
trraur 1=0..5

A=trraui-tey Lous
B=trs-tar —

L=

Ltau € BC

Lt € DF e AB

Ltau € BE

( End )
H. 14 So dé thudt todn xdc dinh su ¢ thuéc nhanh

Néu biét thoi diém xdy ra sy ¢b va sy ¢b trén phan
doan nao ta s€ suy ra duoc vi tri sy ¢b. Khi su b trén
doan AB hodac BC, song phan xa tor A s& cé it lan
phan xa va khuc xa hon séng phan héi tir F. Nén khi
su b trén doan AB hoac BC ta s€ su dung Kkét qua xac
dinh thoi diém su ¢ do song phan hdi tir A. Tuong
tu khi su ¢ trén DF, DE ta s& st dung Kkét qua xac
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dinh thoi diém sy c6 do song phan hdi tir F. Sy ¢b trén
doan BD ¢6 thé sir dung két qua xac dinh thoi diém su
¢d do song phan xa tir A hogc tur F.

Néu sy ¢ trén phan doan AB, vi tri sy ¢d duoc
tinh theo cong thurc sau:

Vo1 * (tasaut —tao)

| foure = > 3)
Néu su b trén phén doan BC:
loutt = log + Vig - (taraurt —tar)
2 )
Néu su ¢ trén phan doan BD
e = log + Vi3 (tagaure —ta)
2 ©)
Néu su ¢b trén phan doan DE
|t = s + Vag - (trraue —tra)
2 ()
Néu su cb trén phén doan DF
|t = Va5 * (tegaur — tro)
2 W

4. MOT SO KET QUA TiNH TOAN,
MO PHONG
Str dung md hinh mé phong nhu trén hinh 5, 6 va 7
bai bao s& thir nghiém thuat toan trinh bay ¢ muc trén
voi cac truong hop sy c¢b sau: ngén mach 1 pha cham
dat, ngan mach 3 pha cham dat.

4.1. Két qua tinh toin van téc cac phan doan
dwdng diy khi khong su cb

Trude tién, dé dinh vi chinh xac su ¢d, nhu da trinh
bay 6 muc 3 ta can xac dinh vén tdc song chay trén
duong day. Tir mé hinh H.7, va cong thirc 2 ddi voi
duong day da mo phong trén hinh 5 ta xac dinh duogc
tai thoi diém song phan xa vé tir cac diém ré nhanh va
cubi duong day.

Bang 1: Két qua xdc dinh thoi d‘iém song phan hoi tir
dau dwong day khi khong co su co

Vitri Thoi gian H¢ s6
phéin hoi | phan hoi (us) R
B 398,6 0.97
C 582,6 0.80
D 608,9 0.65
E 753,0 0.62
B lan 2 791,9 0.77
F 866,7 0.85

trong do R 1a hé sd tuong quan gitra tin hi¢u dién ap
dau duong day vai tin hiéu hinh chirp tinh theo [1].



Bang 2: Két qud xac dinh vdn téc trén cdc phan doan
cua duong day

Phin dogn Va (km/s)
AB 234850.38
BC 234850.38
BD 234850.38
DE 234850.38
DF 233846.15

trong d6 VA 14 vén tbc tinh toan theo séng phan hdi tir
A. Céac tac gia ciing da thir nghiém tinh toan vdi song
phan hdi dugc phat tir F va ciing thu duoc cac két qua
hoan toan tuong tu.

4.2. Két qua tinh toan vi tri sw ¢é véi cac kich ban
khac nhau
Tir cac gia tri van tdc trén bang 2, véi cac truong hop
da mo6 phong khac nhau, ta tinh toan theo cac cong
thie 3, 4, 5, 6, 7] va téng hop duoc Kkét qua vi tri sy
c¢b nhu trong bang 3, 4, 5.

Sy ¢ ngin mach 3 pha cham dit c6 cac két qua
tin hiéu nhu trén bang 3. Sy c¢b ngin mach 1 pha
cham dat c6 cac két qua tin hiéu nhu trén bang 4.

Bang 3: Ké't’qud xdc dinh vi tri sw ¢é khi ngén mach 3
pha cham dat

Dogn sy | Ly | HE sé6 | L (km) Sai s6
co R (m)
10 0.905 10.16 160
AB 20 0.971 20.15 150
30 | 0971 30.08 8
50 0.757 49.85 150
BC 55 0.958 54.84 160
60 0.904 59.80 200
50 0.757 49.85 150
BD 55 0.959 54.83 170
60 0.563 59.79 210
35 0.79 34.98 20
DE 40 0.87 39.97 30
45 0.88 44,75 250
15 | 0.969 15.16 160
DF 20 0.957 20.13 130
25 0.954 24.82 180

trong d6 Lea 14 khoang cach tinh tir A d6i véi su c'(’)
trén doan AB, BC, BD, 1a khoang cach tinh tir F doi
v0i su ¢o trén phan doan DF va DE.
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Bang 4: Sir ¢o ngdn mach 1 pha cham dat cé cdc két
qua tin hiéu nhu trén bang 3

Dogn | L | H¢ s6 L (km) | Saiso
sw co R (m)
10 0.805 10.14 140
AB 20 0.815 19.89 110
30 0.857 30.08 8
50 0.5 49.84 160
BC 55 0.58 54.85 150
60 0.56 60.06 6
50 0.51 49.84 160
BD 55 0.87 54.84 160
60 0.28 59.79 210
35 0.54 34.98 20
DE 40 0.67 39.97 30
45 0.593 44.75 50
15 0.819 14.89 110
DF 20 0.754 20.13 130
25 0.66 24.82 120

Bang 5: Khao sdt su €6 véi dién tro khac nhau

Dgng I—fauh Rfault H_é Sé’ L(km) Sal Sé
swco R (m)
50 0.63 | 5485 | 150
s | 100 | 061 | 5485 | 150
AG km | 150 | o059 | 5485 | 150
€BC | 200 | 058 | 5485 | 150
250 | 058 | 5485 | 150
50 095 | 5484 | 160
s | 100 | 096 | 5484 160
ABCG km 150 096 | 54.84 160
€BC | 200 | 096 | 5484 | 160
250 | 0961 | 5484 | 160

Theo céc bang [3, 4] chung ta nhan thay phuong
phap xac dinh vi tri sy c0 trén duong day co nhiéu
nhanh theo ham tuong quan cho két qua chinh xéac, do
tin cdy cao, sd diém do chi can tir 2 dau duong day,
phuong phép khong yéu cau phai dong bo tin higu tir
cac dau duong day.

Theo bang [5] ta nhan thay phuong phép trén cac
két qua xac dinh vi tri sy c¢6 khong bi anh huong
nhiéu béi dién tré su cb.




5. MQT SO KET LUAN VA HUONG
PHAT TRIEN
Bai b4o di trinh bay vé giai phap tng dung phuong
phép phan tich song phan hdi chu dong dya trén phan
tich ham tuwong quan giita séng t6i va séong phan hdi
dé xac dinh thong s6 sy ¢b trén duong day truyén tai
phan nhanh.

Giai phap sir dung phan tich song phan hoi theo
ham tuong quan da cho phép xac dinh chinh xac thoi
diém tro vé dau duong diy cua song phan xa 1a co so
xéc dinh vi tri sy ¢6 va hinh dang ctia séng phan xa.

Céc nghién ctru cho thiy phuwong phap di xac dinh
dugce vi tri sy ¢b trén duong déy 3 pha voi cac su cb 1
pha cham dit, su c6 3 pha. Cac nghién ctru ¢6 thé mo
rong cho dudng day c6 tidu tan hodc dudng day co lip
c4c phan tir bao vé.
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