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FAULT LOCATION ON TRANSMISSION LINES USING MEASUREMENT SIGNALS
FROM TWO-ENDS, NOT LENGTH OF LINE AND PARAMETERS
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Toém tét - Bai bao nay trinh bay phwong phap dé tinh toan vi tri
s ¢cb trén dwong day truyén tai. Phwong phap nay st dung tin
hiéu dién ap va dong dién do lwéng ddng bd hodc khong ddng
b tir hai dau ctia dwéng day truyén tai, thuat toan khong str dung
thong sb chiéu dai va cac thong sb khac cla dwdng day truyén
tai. Giai thuat dwoc st dung 14 thuat toan Newton-Raphson: dé
tinh toan géc dong bo dé& dong bd hda dién ap va dong dién do
lwong tiv hai dAu cha dwdng day truyen tai; dé& xac dinh cac thong
sO dwong day va xac dinh vij tri sy co. Ba| bao nay dwa ra mét
phwong phap dé xac dinh nghiém ban dau cho thuat toan I&p
Newton-Raphson (rng dung trong bai toan dinh vi sw cd. Thuat
toan don gian, chi can s& dung tin hiéu dién ap va dong dién,
tinh chinh xac cla thuat toan da dwoc kiém chirng théng qua moé
phdng st dung phan mém Matlab.

Tir khéa - dinh vi sy co; Newton-Raphson; géc ddng bd; dwdng
day truyén tai; tin hiéu do lwvong khong dong bo.

1. Giéi thi¢u

Xéc dinh chinh xac diém sy cb trén duong day tai dién
mang mdt y nghia thiét thuc doi véi h¢ thong truyen tai dién;
dinh Vi chinh xac diém sy c0 s€ lam giam thoi gian ngung
cung cép dién, giam huy dong nhén cong, ning cao do tin
cdy cua ludi dién truyén tai, giam su than phién cua khach
hang tir d6 tang loi nhuan kinh doanh cua céng ty dién luc.

Hién nay, cac ro le bao vé khoang céach cua duong day
truyen tai bao vi tri su ¢o voi sai sO trong doi 16n 1a do ro'le
chi sir dung tin hiéu do luong tir mot dau duong day, ro le hai
dau chua dugce két noi dit liéu dé cung phoi hop dinh vi sy ¢o.

Trong nhitng nim gan day, van dé dinh vi su ¢b da duoc
rat nhiéu nha khoa hoc trén the gidi quan tdm, va dua ra rat
nhiéu giai thuat hi¢u qua trong viéc dinh vi sy ¢o.

Thuat toan [2] dinh vi sy ¢b sir dung mo hinh duong
day thong s6 rai va giai thuat Newton-Raphson dé dinh vi
sur cb va goc dong bo cua dir lidu.

Thuét toan [3] dinh vi sy ¢b cho duong day ngan hon
100km, md hinh thong s6 tap trung, yéu ciu sd liéu do
ludng phai dugc dong b6 chi 4p dung cho kiéu su ¢b ngin
mach mdt pha cham dat.

Thuat toan [4], [5] dinh vi sy ¢6 cho md hinh duong
day thong ) tap trung va thong $6 rdi, st dung thuat toan
Newton-Raphson va sb liéu do luong khong dong bo.

Trong cac thuét toan trén chi dung lai & dinh vi su cd,
goc dong bo dong thoi yéu cau phai ¢ chidu dai dudng
day, vi vy bai bao dua ra thuat toan cai tién dinh vi su ¢6
khong yéu cu chiéu dai duong day, va phuong phap xac
dinh nghi¢m ban dau cho giai thuat Newton-Raphson.

“huy.nguyenducl @hust.edu.vn

Abstract - This paper presents a method to calculate the fault
location on transmission lines. This method uses the voltage
signals and  synchronous or unsynchronous measurement
currents from both ends of the transmission line without using the
length parameters and other parameters of the transmission line.
The paper uses Newton-Raphson algorithm: to calculate the
synchronized angle for synchronizing voltage and measurement
current from both ends of transmission line to define the
transmission line parameters and to locate fault location. This
paper also developed a method to define the initial guess for the
iterative algorithm Newton - Raphson to locate the fault location.
The algorithm is simple, just uses the voltage and current signals.
The accuracy of the algorithm was verified through simulation using
Matlab software.

Key words - fault location; Newton-Raphson; synchronous angle;
transmission lines; unsynchoronous measurement signals
2. Thuat toan

Hinh 1, biéu dién duong day truyén tai sir dung cho
thuat toan.
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Hinh 1. So d6 dwong day bi sw cd ngdn mach

Ky hiéu:

Dién ap va dong dién trudc su ¢b: Vi, Viase » Lyave s Lrave;

bién 4p va dong dién trong su cb: Vgabe s Vigabe s Lgabe s Lofave’s

bién ap va dong dién thanh phan ddi ximg trudc va
trong sw cO: Vi, Vi, L, Li Ve Vit s L, L.

Trong d6:1=0, 1, 2.

Vi dit liéu do ludng tir hai dau khong dong bo, vi thé
thuét toan trong bai bao nay gébm hai budc: xac dinh goc
dong bo cua tip hiéu do luf‘rng dién 4p va dong dién, xac
dinh vi tri su cd va thong s6 Z, 1.

Ap dung giai thuat [4] xac dinh goc dong bo dir licu:

f(0)=bicosd —asind — by + b;cos26 — azsin2d (1)

Trong do:

a + jb = A A + A Ay + As Ay
a + jb, = Azzs; as + jbs = A124
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A =Valo —Vola; A =Vl =Vl
A =Vala +Violg =Vl Vol
A4 = V;‘l]r'Z - V;erl
Ap dung Newton-Raphson cho phuong trinh (1) v&i
nghiém ban dau & = 0, diéu kién dimg cua giai thuét
AS<= e’
Str dung goc dong bo 5cd duge tir bude trén ddng bo lai
dir li€u dién ap va dong dién do ludng tir hai dau duong day.
Theo 1y thuyét dwong day dai [1] va thuat toan [5] ta co:
Vsl = COSh(j/ll)Vyl +chsinh(}/ll)l,,1 (2)
Vi = cosh(nlWVy + Zasinh(nl) 1, 3)

Trong d6:
21 .
Zo = {— =Xt X2
B4

}/]l :l 1)1 = X3 +jX4;
Khi sy cé ngan mach xay ra, dién ap diém sy cd tinh tir
2 dau phai bang nhau:
cosh(nd W1 + Zasinh(yad) 1,
= cosh(n(l — )W + Zasinh(y (I — d) 1 (4)
Trong d6:
}/1d = X5 + jxﬁ;
K&t hop (2), (3), (4) va tach phan thuc, phan o dugc hé
6 phuong trinh, 6 bién [x;..xs]:
ﬁ(xl,X2,X3,X4,X5,x6) = real((Z))
J2 (0, %2, %3, X4, X5, %) = imag ((2))
S3(x1, X2, X3, X4, X5, X6 ) = real((3))
ﬁ(xlaXZax3ax4ax59-x6):imag((3)) (5)
fs(x1,%2, X3, X4, X5, X6 ) = real ((4))
f‘G(xlyx27x37x47x55x6) = lmag((4))
Ap dung thuat toan Newton-Raphson giai hé phuong
trinh (5) dugc nghiém [x..x,].
_Sau khi c6 nghiém [x...x;], suy ra thong sO duong day va
phan tram khoang cach tir dau S dén vi tri su co:
Za =X+ jX2

}/11 =X3 +jX4
j/ld = X5 +jx6
4% = abs(yd)

abs(ynl)

Néu biét dugc chiéu dai duong, thé vao y,/ xac dinh dugc
7 va khoang cach tir dau S dén vi tri sy co tinh bang km.

3. Phuong phap nang cao do hgi tu cho thuit toan

Chon nghiém ban dau cho giai thuat Newton-Raphson
¢6 y nghia hét sitc quan trong, néu chon nghiém ban dau
qué l6n hodc qué nho so véi nghi€ém dung thi thudt toan s&
hoi ty vé& nghiém khong chinh xac hodc giai thut s& mét
nhiéu thoi gian dé tim ra két qua dung. Bai bao nay dwa ra
phwong phap dé chon nghiém ban dau dam bao cho thuat
toan ldp hoi tu vé nghiém dung dwoc thyc hién nhu sau:

Quy déi tin hiéu do luong, Z. vé don vi twong dbi (p.u.),
chon S,.. =100MVA, v, 1a dién 4p ngudn cung cdp cho
duong day ap dung thuat toan dinh vi su cb:

_ S/)ase . _ V'base
Ibase — T s%base —
\/gl//m.\'e \/51 hase
Z cl

Suy ra: Z.(pu) =
base
Khi quy doi vé& don vi twong ddi [x;..xs] ¢ gia tri trong
khoang (0..1), vi thé chi can chon nghiém ban dau bat ky
trong khoang (0..1) 1a thuat toan hoi tu.

Hinh 2, so sanh d6 hdi tu cua thuat toan dugc trinh bay
trong bai bio véi thuat toan [5], néu cho hai thuat toan cing
ap dung dinh vi su c6 cho duong day & Hinh 3 (vi tri sy ¢b
chinh xac 0,1250 tinh theo %), c6 cung nghiém ban déu,
thi thuat toan dugc trinh bay trong bai bao chi can 7 vong
lap 1a hoi ty vé nghiém chinh xac, trong khi thuat toan
khong quy ddi v& p.u. thi sau 10 vong lap van chua hoi tu
dugc vé nghiém chinh xac.
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Hinh 2. So sanh d¢ hoi tu cua thudt todan

4. Két qua

Hinh 3, dudng day truyén tai / = 200km dwoc md phong
kiém chimg st dung Simulink trong phan mém Matlab. Vi
két qua do ludng ciia Simulink 1a dong bo, nén sau khi trich
xudt tin hiéu dién 4p va dong dién tir hai dau, tin hiéu dau
R dugc lam 1am 1éch di mot goc 9, roi sau d6 méi dua vao
lam tin hi¢u do ludng cho thuat toan cta bai béo.

Bing 1. Thong s6 duong day

Théng sb Thir tu thuin Thir tw khong
R (Q/km) 0,01143 0,24665
L (H/km) 0,00086839 0,003088
C (F/km) 1,342¢-008 8,58e-009
Bing 2. Théng s6 nguon S, R
Ngudn Pién ap (KV) Ti s6 (X/R) Pha’
S 505 10 5
R 500 10 0
Bing 3. Két qua mé phong dinh vi sy cé
Thuc té Mo phéng
d (km) s’ d(km) 5’
15 9 14,9712 8,9850
17 10 16,9725 9,9850
20 12 19,9741 11,9850
21 15 20,9746 14,9850
22 18 21,9751 17,9850
25 36 24,9763 35,9850
27 45 26,9771 44,9850
30 60 29,9781 59,9848
31 72 30,9784 71,9849
37 90 36,9801 89,9850
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Hinh 3. M6 hinh mé phéng dinh vi s ¢6 dwong ddy truyén tdi

5. Két luan

Bai bao nay di dua ra giai thuat két hop cac giai thuat
[2]-[5] dong thoi cai tien cac giai thuat da c6 & nhiing
diém sau:

- Dua ra phuong phép dé chon nghi¢m ban déau cho
thuét toan 13p Newton-Raphson rng dung trong bai toan
dinh vi su co.

- Chiéu dai duong day va khoang cach dén vi tri sy ¢b
duogc két hop vao bien y/ va yd nén khong can phai biet
chiéu dai dudng day, thudt toan van dua ra khoang cach su
c0 d%tinh tir dau S dén vi tri su co.

- Két qua md phong hét sirc kha quan, vi thé thuét toan
hoan toan cé thé ap dung duogc trong thyuc t¢ dé€ dinh vi su
c0 cho duodng day truyén tai cling nhu dinh vi su co cho
duong day trong ludi phan phoi.
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