Tap chi Khoa hoc va Cong nghé 117 (2017) 014-020

Thuit toan dinh vi sw ¢6 trén dwong day truyén tai ré nhanh
khong biét truée thong so dwong day

Fault Location Algorithm for Three-Terminal Transmission Line with unknown Line Parameters

Nguyén Xudn Vinh'?, Nguyén Xudn Tung'", Nguyén Dirc Huy'
! Trieong Pai hoc Bach khoa Ha Néi, S6 1, Pai Cé Viét, Hai Ba Trung, Ha Ngi, Viét Nam
2 Truong Dai hoc Su pham Ky thudt Vinh Long, No. 73, Nguyén Hué, Vinh Long, Viét Nam
Pén Toa soan: 20-6-2016; chdp nhdn dang: 28-02-2017

Tom tat

Bai bao nay trinh bay thuét toan xac dinh vi tri sw c6 trén duong déy truyén tai c6 ré nhanh. Thuét toén st
dung tin hiéu dién 4p va dong dién do luong tir cac déu dudng day va khéng yéu céu biét triéc théng sé
duwong déy khi tinh toén dinh vi sw cb. Vé co ban, thuét toan bao gém hai buéc: xéc dinh théng sé cta céc
phén doan dudng day va tinh toén dinh vi s cd. Thuét toan cé thé p dung cho cé dudng day ré nhanh déng
nhat hodc khéng ddng nhét vé ching loai ddy. Thuét toén dura trén co sé todn hoc viing chéc, tinh chinh xac
va hiéu qua cla thuét toan da duroc kiém chirng théng qua céc két qua mé phéng st dung Simulink/Matlab.

Tu khéa: Dinh vi sw ¢b, dwdng day truyén tai ré nhanh, thanh phan the tw thuan, théng sé duwéng day.
Abstract

This paper presents an algorithm used to locate fault on three-terminal transmission lines. The algorithm
utilizes voltage and current data measured at line terminals and does not require any line parameter for
determining fault location. Proposed algorithm consists of two steps: determining the line parameters and
locating the fault. The algorithm can apply for homogeneous or non-homogeneous tapped lines. Presented
algorithm has a solid mathematical basis, the accuracy and efficiency of the algorithm was well validated
through results of simulation in Simulink/Matlab.

Keywords: Fault location, three-terminal transmission lines, positive sequential components, line parameters.

1. Pit van dé

Trén luéi truyén tai dién c6 thé gap mot sé doan
duong day c6 r€ nhanh, 1y do cua viéc ré nhanh cac
dudng day c6 thé do yéu cau ddu ndi cip dién cho phu
tai o giltta duong day hodc co cac nha may dién nho
dau ndi 1én ludi. Viée xuat hién cic duong day ré
nhanh nay gay nhidu kh6 khan cho cong tac dinh vi sy
¢b va thiét ké cac hé thong role bao vé. Trong nhiing
nam vira qua da c6 mot sd bai bao duoc cong bd lién
quan dén bai toan dinh vi su ¢ xay ra trén duong day
truyén tai c6 & nhanh nhu duoc tong két & phan tiép
sau.

Tai liéu [1], [2] dé xuat thuat todn méi cho bai
toan dinh vi sy cd xay ra trén duong day truyén tai r&
nhanh st dung tin hiéu dién 4p va dong dién do luong
tir dau cudi cua mdi phan doan duong day. Tai lidu [1],
[2] cling da dé xuat thudt toan ddng bo tin hiéu do
luong va xac dinh chinh x4c phan doan duong day xay
ra sy cé Két qua dinh vi su ¢6 khong bi anh hudng boi
thong sb ngudn phat va thudt toan co thé 4p dung cho
duong day truyén tai c6 nhidu dudng day ré nhanh, tuy
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nhién thuat toan yéu cau phai c6 thong sb cua tit ca cac
phéan doan duong day.

Tai liéu [3]-[6] trinh bay thuét toan dinh sy cb
cho duong day r& nhanh ¢ 3 dau cudi sir dung tin higu
dién ap va dong dién do luong tir 3 dau cudi. Két qua
dinh vi su c0 cho thay thuét toan khong bi anh hudng
boi dién tré su co, thong 50 nguén phat, céu hinh
dudng day, sai s thiét bi bién ddi; va thuat toan sir
dung thanh phin xép chong ciia tin hiéu do ludng vi
thé két qua dinh vi khong bi anh huong boi dong dién
cla tai, tuy nhién thudt toan yéu cau thong so cua cac
phén doan duong day.

Tai liéu [7] trinh bay thuat toan 4p dung dinh vi
sw ¢d xay ra trén dudong diy truyén tai r& nhanh c6
nhiéu dau cudi. Thuat toan dinh vi sy ¢d chi st dung
tin hiéu dién ap do ludng ddng bé tir cac dau cudi, vi
thé két qua dinh vi khong bi anh hudng boi sai sé ciia
may bién dong dién; va thuat toan ¢ thé ap dung dé
dinh vi su c6 xay ra trén duong day hodn vi hodc khong
hoan vi, tuy nhién thuat toan yéu ciu phai c6 thong s6
dudng day ciing nhu tong tré ctia cac ngudn phat.

Tai liu [8], [9] trinh bay thuat toan ap dung dinh
vi sy cb xay ra trén dudng day truyen tai c6 nhiéu dau
cudi. Thuat toan sir dung thanh phan thir tu thuén trudce
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sur ¢d va trong su ¢d cua dién 4p va dong dién do ludng
ddng bo tir cac dau cudi cia dudng day dé xac dinh
tong tré ngudn phat, két hop voi tong tro duong day
thanh 1ap ma tran tong tré ciia ludi dién tir 46 4p dung
thuat toan lap dé xac dinh vi tri sy c6. Thudt toan cé
thé ap dung dé dinh vi su b cho tht ca céc loai su 06,
két qua dinh vi khong bi anh huong boi dién tré ngin
mach, tuy nhién thudt toan yéu ciu phai c6 thong sb
dudng day 1a dit liéu déu vao ciia thudt toan.

Tai li€u [10] trinh bay thudt toan dinh sy ¢b cho
duong day r&€ nhanh chi st dung tin hi€éu dong dién do
ludng ddng bo tir 3 dau cudi ciia dwong day r& nhanh
va tin hi€u dién ap cua 1 déau cubi. Tuy nhién, thuat
toan yéu cau phai c6 dir liéu vé thong s dudng day va
thuat toan phan loai sy c.

C6 thé thiy rang cic nghién ciru vé dinh vi sur cd
v6i duong day r& nhanh 1a kha da dang, tuy nhién diém
bt lgi ctia cac thuat todn 14 déu yéu cau phai biét chinh
xac thong sb cac doan dudng day. Trong thuc té thong
s6 cua duong diy khong thé biét duoc chinh xac do
khong co cac thiét bi do, kiém tra khi xdy dung xong
duong day.

Dé khic phuc nhugc diém trén, bai bao nay dé
xuét thuat toan dinh vi su c¢b cho duong day truyen tai
r& nhanh khong yéu cau su dung t6i thong s6 duong
day. Do khong st dung t6i thong sé duong day nén
thuat toan hoan toan c6 thé ap dung cho dudng diy
dong nhit hodc khong ddng nhat.

Thuat toan st dung thanh phﬁn thir tu thuan ciaa
tin hiéu dién ap va dong dién vi thé c6 thé ap dung dé
dinh vi su ¢d cho tt ca cac loai su ¢6 — thanh phén thir
tu thudn ton tai trong tAt ca céac loai su ¢b — va dé trinh
bay dugc don gian ky hiéu “1” cho thanh phan thi tu
thuan duoc lugce bo.

2. Thuit toan
2.1 Xdc dinh thong sé dwong ddy

Xét dudng day truyén tai r& nhanh nhu Hinh 1,
trong d6 moi phf?ln doan SJ ¢6 chiéu dai /,, RJ c6 chiéu
dai Iy, TJ ¢6 chiéu dai /..
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Hinh 1. Puong ddy truyén tai r& nhanh
Ap dung ly thuyét mang hai ctra [11] cho dwong
day trén dugc mo hinh twong duong nhu Hinh 2:
Trong d6: Zea=x,+i.x2, Zep=x3+i.x4, Zce=x5t1.X6,

Ya=X7t1.X8, Yp=Xo+1.X10, Ye=X11FT1.X]2 téng tré déc tinh,
hang so truyén song cia phan doan SJ, RJ va TJ.
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Hinh 2. M6 hinh mang 2 ctra duong day r€ nhanh
Trong do:
4,=ch(yl,)=D,;

B, =Z,sh(r.l,):C, =sh(r.l)/Z.,

A, =ch(y,l,)=D,;
B, = Zchh(%lb);Cb
A =ch(yl)=D,;
B. =7 sh(yl.);C, =sh(yl)/Z.

c

1
=sh(yl,)/ Z, M

Thuat toan dé xudt hé phuong trinh sau dé xac

dinh thong s6 duong day:
PTI KI_.fK (I/rl’ L, V,.1, ):0
PT2:=V, - f, V1,V 1,)=0
PT3:=V, fV ( oL Vo, )=0 2)
PT4:=V,, -V,, =0
PT5:=V,,-V,,=0
PT6 :=V -V =0

Trong d6: i=1,2,3 lasucd 1, 2 3 da, dp, d. 12
khoang cach tir ddu S, R va T dén vi tri su ¢d F,

Vsiy Lsiy Vi, Iri, Vi, Ii 1a dién ap va dong dién trude
su co tai diém S, R, T;

Vpis Lty Vigiy Iifis Vigiy 1 12 dién dp va dong di¢n
trong su ¢0 tai diém S, R, T,

Vi, I, Vi, Iy Vi, I 12 dién ap va dong dién tai
diém su ¢ F xéac di’nh dl_{a vao dién ap va dong dién
do luong trong sy co tir dau S, R, T;

Vity Lty Viisy Lisy Visrs I 12 di€n ap va dong dién tai
diém sy ¢ F xéc dinh dya vao dién ap va dong dién
trong su ¢0 & diem noi J.

Puong day 3 dau cudi nhu Hinh 3, Hinh 4, Hinh
5 va m6 hinh tuong duong mang hai cua nhu Hinh 6,

Hinh 7, Hinh 8 duoc 'sfr dung dé minh hoa cho thuat
toan xac dinh thong so duong day.



Tap chi Khoa hoc va Cong nghé 117 (2017) 014-020

4 F Vj
I I
O+— - e
5 4 1-d, R
il
| 1,
t
©
T
Hinh 3. Sy c6 trén phan doan SJ
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Hinh 4. Sy c6 trén phan doan RJ
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Hinh 5. Sy c0 x4y ra trén phan doan 7J
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Hinh 6. M6 hinh mang 2 ctra khi sy ¢6 ngdan mach trén
phan doan SJ
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Hinh 7. M6 hinh mang 2 ctra khi sy cb ngén mach trén

RJ
Trong do:

=ch(y,d,)=D
BaI

:sth(yada);Cal :sh(
Au2 = Ch(}/u (Za _da ))

BaZ = anSh(j/a (la _da));
Cpo =sh(7,(1,-4,))/ Z,

D .

a2’

7/ada)/an

A3)

4)
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Ch(?”bdb) D,,; 5)
B =Z,sh(y,d,);C,, =sh(y,d,)! Z,
Ay, _Ch 7b db)):DbZ;
2 =Z,sh(7, (1 -d,)); (6)
Gy, —Sh 71 —-d ))/Zcb
A = _Dcl’.
(7
B, h(y. C) C,=sh(yd.)!Z,
,=ch(y,(I.-d.))=D,;
,=Z.sh(y (z -d,)); (8)
,=sh(y.(1.-d,))/Z,
sf 1, 2a 1, 26 Irf
+ + + + + + -+
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Hinh 8. M6 hinh mang 2 ctra khi sy cd ngén mach trén
phén doan 7J

D@t lidu dau vao giai thut xéc dinh thong s6
duong day, bao gom: 3 ban ghi su c0 F, F, F3 xayra
trén cac phan doan SJ, RJ, TJ thudc duong day ré
nhéanh.
]

Thanh lgp phwong trinh PT1
Ap dung [11] cho mang 2 cira A, B, C Hinh 2:

Ka — _Al] Ba I/Za (9)
_I]a _ _Ca Da IZa
R o
_]Ib i _Ch Db 12h
_‘Vl(f— — _AL' BL‘ ‘VZC (1 1)
_110 i _Cc Dl‘ 12(‘

Xéc dinh [, tir Hinh 2, duoc:
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I,=1,-1,=1,-(C.V,, +D.1I,,) (12)
X4c dinh [, tu phuong trinh (10):
1,=C,.V,+D,.1, (13)
Xéc dinh 1, bang cach két hop (12) va (13):
1,=C,.V,,+D,.1,,+C..V,. + DI, (14)

Két hop phuong trinh (14) va (10):

Vo
PHE S S e

I

2c

Tu Hinh 2 ¢o
phuong trinh (15):

I,=1,,va V, =V, th vio

Va
I/2a — Ab Bb 0 0 IZh (1 6)
1211 Cb Db Cc Dc Vch
120
Thé (16) vao phuong trinh (9):
VZb
I/'Ia — Aa Ba Ab Bb 0 0 12}7 (1 7)
Ila Ca Da Cb Db Cc DC VZL'
IZ(T
Tu Hinh 2, duoc:
VIa:l/s; VZbZVr’ ZC: t (18)
I[a:Ix; IZb:Ir’. IZL’:]l

Thé (18) vao phuong trinh (17):

i

Ap dung phuong trinh (19) x4c dinh Jv,:

r

4, B[4, B, 0 o071

= (19)
Ca D a Cb D, b Cc D c I/t
1

t

Jv, =(AA B, COHV, HA, B +B, DL, ...

(20)
+B,.C,.V,+B, D, 1,

Thé (20) vao phuong trinh (2):

17

PT1:=V,-[(4,4,+B,C,)V,..
+(A4,.B,+B,.D,)1,...
+B,.C..V,+B,.D,.I,|=0

1)

. Thanh lgp phwong trinh PT2

Ap dung phan tich twong tir trieong hop thanh lap
phuong trinh PT1:

PT2:=V, -[ (4,4 +B,.C,)V,..
+(4,.B,+B,.D,)1,..
+Ca'Bb'V.\'[ -Bh'Da'[A'/] =0

(22)

o Thanh lap phwong trinh PT3

Ap dung phan tich twong tir trieong hop thanh lap
phuwong trinh PT1:

PT3:=V,-[(4,.4,+B..C,)V,,...

-(A.B,+B..D,)I,... (23)
+C,.B..V,,+B..D,.I,]=0
. Thanh lgp phwong trinh PT4
Tu Hinh 6 xdc dinh V, va i, :
{m HA BMV} o8
_Ilh Cb Db _12b
=-1,=C.V,, —-D,.1,, (25)
Tu Hinh 6 xdc dinh V,, va [, :
I/Jc Ac BL‘ I/}C
= (26)
_Ilc Cv Dc _[20
:_115 :CC‘I/ZC _DC'IZL‘ (27)
Tu Hinh 6 xac dinh 1 i
—-1,=-1,-1, (28)
Thé (25) va (27) vao phuong trinh (28):
_Ij =C.Vyy =Dy A, +C..V,. =D,.I,, (29)
Két hop phuong trinh (24) va (29):
Vay
|:Vlb :|:|:Ah _Bb 0 0 :| [2b (30)
-1, ¢, -D, C. —-D._ ||V,
1

2c

Tu Hinh 6 x4c dinh V| , val, ,:
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Viez A, B, || Ve Ap dung phén tich tuwong tu truong hop thanh ldp
e [c D } G phwong trinh PT4 két hop Hinh 7:
a2 a2

la2 -1 2a2

PT5:=(4,,.V,,-B,.1
Tt Hinh 6, duogc: ( b1t a2 " Tbl r/?)

-(4,,.B,... 40
Viwr =Vigs =Ly =—1; (32) ( pae (40)

-[(4,,-4. +B,,.C,)V,

) +B,,.D.)I,+B,,.C,.V,,-B,,D, I, |=0
Thé (30) va (32) vao phuong trinh (31): Do)+ B 28Dy |

e Thanh ldgp phwong trinh PT6

Va
v, A, B,|[4, -B, 0 011, A}) dung phdn tich twong tw truong hop thanh lgp
a. — a a 33 3 A o) .
[_I]aj |:Ca2 D, :||:Cb D, C —Dj v, (33) phuong trinh PT4 két hop Hinh 8.
L, PT6 :=(4,.V,;-B,,.1,;)
Tu Hinh 6, duogc: - [(Aa A, +B,.C, )I/s/.? - (ACZ B,... (41)
V,, =ViL, =1V, =V;;I, =1; (34) +Bcz.Da)ISﬁ+Bd.Cb.Vrﬁ-Bcz.Db.lw]=0
Thé (34) vao phuong trinh (33), duoc phuong Tach phan thuc va phan ao phuong trinh (2) dugc
trinh xdc dinh dién ép V', va I, dong dién tai diém sy hé phuong trinh 12 bién x,,x,,...,x,, :
¢6 F st dung dién ap va dong dién trong su ¢b do luong
tir dAu R, T: 11 (x.%,,.00,x,, ) = real (PT1)
v 1o (x,.%,,0,x,, ) = imag (PTI)
A
X, X0y Xy, ) = real (PT2
Vo |_[ 42 Ball4 B 0 0 QL oo S (5o a) B ( PTz) (42)
_Ij'rr C(12 Da2 Cb _Db Cc _Dc th f4 (x11x2 T x”) B lmag( )
I, |
fi2(x,.%,,...,x,, ) = imag (PT6)

Ap dung ly thuyét mang 2 cira va két hop véi .
Hinh 6, dugc phuong trinh xac dinh dién ap ¥, va dong _ Hé phuong trinh (42) la hé phwong trinh phi
) tuyén, cd 12 bién thuc, st dung phan mém MATLAB

dién I, tai diém sy cb F su dung dién ap va dong dién \ T SN e A g
f va phuong phap s6 tim ki€m trong mién tin cdy vdi gia

dau S: tri’] e-5 duoc chon la gia tri nghiém ban dau cua 12
Vf“ DaI _Bal I/Y/ 36 blen’ GUOC:
I, - -C, A4, |1y (36) {an:xl"ti'xz; Zc,)=x3.+l'.x4; Zl-c:xs."‘i-x(, (43)
’ 7/a:x7+l'x8; }/b:)C9+l.xlo; ]/‘,:x] ]+l.x12

Ap dung phuong trinh (35) xac dinh V', : ,

P P s i 2.2 Xdc dinh vi tri sw co
2 :(AaZ'Ab +B,,.C, )Vrf] _(AaZ By 37) Khi c6 sy ¢b xay ra, vi khong thé biét trudc vi tri
-B,.D,)L,+B,.C.V, -B,.D I, su ¢o xay ra & phan doan nao cua dudng day 1€ nhanh,
giai thudt dinh vi sy ¢6 gia thiét co 3 vi tri su ¢o: sy co
Ap dung phuong trinh (36) x4c dinh Vi xdy ra trén phan doan SJ nhu Hinh 3, su ¢0 xdy ra trén
phéan doan RJ nhu Hinh ’4, su c6~xéy’ra trén phan doan
Vi = Ay Vi — By d (38) TJ nhu Hinh 5. Gia thiét nay dan dén 3 chuong trinh
] con dé ;(éc dinh vi tri su ¢, vi thé ¢6 3 vi tri su ¢0. Vi
K&t hop (37) va (38), dugc: tri su c6 chinh x4c dugc x4c dinh str dung chwong trinh

con thir 4.
PT4:=(4,.V,,-B,1,).. , ,
2.2.1  Chuong trinh con 1: Gia thiét su co xay ra
_[(Aa2 A, +B(12'Cb)Vrf7 - (AaZ'Bb"' (39) trén phdn doan SJ nhw Hinh 3

~Bp-Dy) 1+ B,,.C.Vy = B.D A | =0 |V7,| bién do dién 4p tai diém su c6 xéc dinh sir
o Thanh lip phiong trinh PT5 dung dién ap va dong dién do ludng tir dau S phai bang

véi |V,,|bién do dién dp tai diém su cd x4c dinh st

18
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dung dién 4p va dong dién tai diém ndi J, két hop
phuong trinh (39), dugc:

EQI :=

AaI' Vs/ - Ba]'lsf

(4.4, +B,,.C,)V,, -(4,,-B,... (44)

~B,.D,)I,+B,.C,.V,-B,.D,.I,|=0

2.2.2  Chuwong trinh con 2: Gid thiét s cé xdy ra
trén phdn doan RJ nhw Hinh 4

|V,| bién o dién 4p tai diém sy cé xac dinh sir
dung dién 4p va dong dién do luong tir dau R phai bing
v6i |V, |bién do dién ap tai diém sy cd xdc dinh sir
dung dién 4p va dong dién tai diém ndi J, két hop
phuong trinh (40), dugc:

EQ2:=|4,.V,, -B,.1,

(4,4, +B,,.C)V, -(4,.B.... (45)

+B,,.D, )1, +B,,.C,.V, -B,.D,I,[=0

2.2.3  Chuong trinh con 3: Gid thiét sw ¢é xay ra
trén phdn doan TJ nhw Hinh 5

|V,| bién do dién dp tai diém su 6 xac dinh sir
dung dién 4p va dong dién do luong tir diu 7' phai bing

voi |V .| bién do dién ap tai diém su co xac dinh st

dung dién 4p va dong dién tai diém ndi J, két hop
phuong trinh (41), dugc:

Ap dung phan tich twong tu d6i voi phuong trinh
(45) véi bién 1a d trong khoang [0..15] va dugc nghiém
1a dj chinh 1a vi tri sy ¢b xay ra trén phan doan RJ; va
phuong trinh (46) véi bién 1a d trong khoang [0..1.] va
duoc nghiém 1a d, chinh 1a vi tri sy ) xay ra trén phan
doan TJ.

Ap dung diéu kién sau dé chon vi tri su ¢6 chinh
xac d-

Sfval (EQI) < fval (EQ2) _y
v fal(EQI)< fral (EQ3)
NOw fval(EQZ)vaal(EQ.?) .
vu fval (EQ2)< fval (EQI)
fval (EQ3) < fval (EQI) Jd
vu fval(EQS)vaal(EQZ)—) o
Trong d6: fval(EQI), fval(EQ2), fval(EQ3) la

gi4 tri ctia phuong trinh EQ1, EQ2, EQ3 khi thé gia tr
dg, dp, d. mOt cach tuong ung.

d=d, 47

3. Két qua md phéng

M6 hinh duong day r€ nhdnh nhu Hinh 9 dugc st
dé minh hoa cho thuat toan cta bai béo, chiéu dai phéan
doan SJ length [,=45km , phan doan RJ [,=30km, phan
doan TJ [.=35km, dugc m6 phong trong mdi trudng
Simulink cta phdn mém Matlab. Thong s6 cia md
hinh duong day r&€ nhanh dugc cho nhu trong Bang 1,
Béang 2, Bang 3, Bang 4.

Bang 1. Thong s ngudn

EQ3:=|4,.V,-B,.1,].. i
Nguon Dién ap (KV) X/R Pha (°)
(4,4, +B,.C,)V, -(4,.B,.. (46) S 230 o s
+B,.D,)1,+B,.C,.V, -B,.D,1,[=0 R,T 235 10 0
2.2.4  Chuong trinh con 4: Xac dinh vi tri sy cé )
. Bang 2. Thong so phan doan SJ
Phuong trinh (44) 1a phuong trinh phi tuyén mét _
bién thue d, str dung phan mém MATLAB véi phuong Thong so Thir ty thugn | Thir tw nghich
phap soO tim kiém lat cat vang trong khoang [0..1.], R (Q/km) 0.01143 0.24665
duoc nghiém d, chinh 1 vi tri sy ¢6 xay ra trén phan L (H/km) 0.00086839 0.0030886
doan SJ.
C (F/km) 1.3426¢-008 8.5885e-009
AlE o a L o L o afjo—al oo H—B‘A
|\}—4:)-‘ ,—l '-B- o o o a o o afjo—at o B—l \—‘qu—ﬂn
C|e o a o o o o [ afjo—al : ﬂ'—:‘c
s BJA , BB R
amass BJC
— T .
Open this block - —’ﬁ\ | » siafe—aA
. . Di: te, L o -] ﬂli‘ﬂ‘ I
mc?r:;zua:l’m| Ts f?s s. _flz " o W@—{

Hinh 9. M6 hinh m6 phdong dudng day r€ nhanh
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Bang 3. Thong s6 phan doan RJ

Théng s6 Thir ty thuén Thir tw nghich

R (Q/km) 0.0571 12333
L (H/km) 0.0017 0.0062
C (F/km) 1.3426¢-008 8.5885e-009

Bang 4. Thong s6 phan doan TJ

Thong sb Thit ty thuin Thir tw nghich
R (Q/km) 0.0229 0.4933
L (H/km) 0.0043 0.0154
C (F/km) 1.3426e-008 8.5885e-009

Bang 5. K&t qua mo phong, su ¢b xay ra trén SJ

Thir Vi tri sw cb Vi tri sw cd Sai sb

tw chinh xac (km) tinh todn (km) (%)
1 5 4.9950 0.0111
2 12 11.9966 0.0076
3 15 14.9973 0.0061
4 17 16.9978 0.0049
5 20 19.9983 0.0037
6 23 22.9989 0.0024
7 27 26.9997 0.0006
8 32 32.0007 0.0016
9 39 39.0023 0.0051
10 41 41.0027 0.0061

Két qua mo6 phong xac dinh vi tri su ¢d thé hién
& Bang 5 véi sai s6 nho hon 0.0/% vé6i phan doan
dudng day c6 chiéu dai [ = 45km .
4. Két luan

Bai nay trinh bay thuat toan cai tién céc thuat toan
[1]1-[10] 4p dung dinh vi su ¢b xay ra trén duong day
truyén tai r& nhanh. Thuat toan khong yéu cau thong sé
dudng day va chi sir dung thanh phan thi ty thuan cua
tin hiéu do luong vi thé ¢6 thé 4p dung dé dinh vi cho
moi loai su c¢b va khong yéu cau thuat toan phan loai
su ¢d. Thudt toan st dung phuong phap phan b dién
ap tu hai phia dén diém su cd vi thé két qua dinh vi su
c0 khong bi anh huong trong truong hop tin hi¢u
khong dugc ddng bo hoan hao. Két qua mo phong khi
¢6 su ¢ xay ra trén dudng ddy truyén tai r& nhanh co

sai s6 dinh vi su ¢ nho hon 0.01% cho thay tinh chinh
xac, hi€u qua cta thuat toan.
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