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TOM TAT

Bai bdo nay dua ra mot phuong phéap xac dinh vi tri su cb trén duong day truyén tai ma khong
yéu cau biét trudc thdng s6 duong day. Hién nay c6 nhiéu phuong phap dé xac dinh vi tri sy ch
trén duong day truyén tai, tuy nhién nhing phuong phap do6 lai yéu cau thong s6 duong day va
ket qua tinh toan phu thudc vao tong tré su cb. Téc giai xay dung md hinh mo phong trén phan
mém Matlab va xay dung chuong trinh tinh toan vi vi tri su cb. Két qua tinh toan dua trén di
liu dugc thu thap tir qua trinh gia dinh su ¢6 va phan mém da xay dung sé& xu ly dir liéu do.
Trong qua trinh gia dinh su ¢ c6 xét dén mot sé duong day thuc té, khoang cach duong day
duogc lya chon co do dai tir vai chuc dén hang traim km. Puong day nhu vay c6 thé xem la mot
duong day co do dai trung binh. Sau khi xay dung md hinh mé phong va gia dinh sy ¢ co thé
dua ra mot chuong trinh tinh todn vi tri sy cdb ma khong yéu cau biét truéc thdng sb duong day.
Tuy nhién trong phuong phép nay yéu cau céc thiét bi thu thap di liéu su cd phai déng bo vé
thoi gian tai thoi diém xuét hién su cb. Do d6 téc gid ap dung cong nghé ddng bo hoa do luong
(SMT) va sir dung hé thong dinh vi toan cau (GPS) dé dong bo thoi gian cho thiét bi do luong.

Tir khéa: Cong nghé dong bo hoa do luong (SMT); xéc dinh vi tri sy ¢6 trén duong day truyen
tai; h¢ thong dinh vi toan cau (GPS).

ABSTRACT

This paper presents a new numerical algorithm for fault location on transmission lines.
There are currently many methods for locating faults on transmission lines, but these methods
require wire parameters and calculation results depending on the total faults. Simulation model
building on Matlab software and building program to calculate incident location. The results are
based on the data collected from the incident and the software developed will process that data. In
the process of assuming the incident to consider some actual lines, the selected line distance ranges
from a few dozen to hundreds of kilometers. Such a line can be considered as a medium length line.
After modeling the simulation and assuming the fault, a program can be used to calculate the fault
location without requiring a prior knowledge of the line parameters. However, in this method
requires the device to collect incident data must be synchronized in time at the time of occurrence
of the problem. Thus, the author applies the technology of synchronization measurement (SMT)
and use the global positioning system (GPS) to synchronize time for measurement equipment.

Keywords: Synchronization Measurement Technology (SMT); Fault location; transmission lines;
Global Positioning System (GPS).

1. GIOI THIEU xay ra tinh hudng mat can bang khi c¢6 sy cd
bat thuong xay ra. Su cb trong mot hé théng
dién c6 thé dugce tao ra boi cac sy kién tu nhién
nhu ngi d6 cay, gio, bdo, sét danh,... lam hu
hai duong day truyén tai va doi khi 1a sy cb
phan cimg nhu may bién thé va cac thiét bi
trong hé thong, mot hé thong dién c6 thé duoc

Dién ning duogc san xudt tai c4c nha may
dién duoc truyén tai va phan phdi dén cac thiét
bi tiéu thu dién. Bién nang dugc ti€u thu thong
qua qua cac duong day truyén tai boi hé thong
duong diy truyén tai. Trong qua trinh hoat
dong, hé théng dién la mot hé can béng va s€



phan tich bang cach tinh toan dién ap va dong
dién du6i tinh hudng binh thuong va bt
thuong. Mot su ¢d 16n ma co thé lam hong
thiét bi, n6 co thé din dén gian doan ning
lugng di¢n. Hon nira, dién 4p thay ddi ma ¢6
thé anh huong dén thiét bi khac. Dién ap dudi
mirc tdi thiéu co thé doi khi gy ra su ¢b cho
thiét bi. D6 1a vin dé quan trong dé nghién ctru
mot hé thong dién trong diéu kién su cb dé
cung cdp phuong 4n van hanh va bao vé hé
théng [1].

Trong bai bao nay trinh phuong phap mai
trong viéc xac dinh vi tri sy ¢é trén duong
day truyén tai ma khdng yéu cau biét trudc
thong s6 cua duong day va tong tré ngan
mach, tng dung cong nghé dong bo do luong
(SMT) dé thu thap dir licu su cd, ng dung hé
thng dinh vi toan cau (GPS) dé dong bo thoi
gian tai thoi diém xay ra su cd.

2. CAC PHUONG PHAP XAC DINH VI
TRI Sy CO

2.1 Phwong phap tinh toan dya trén
tré khang [2], [3]

Phuong phép trd khang duoc dung phd
bién nhat trong céc role khoang cach k¥ thuat
s6 duoc dat trong tram bién ap dé bao vé cho
cac duong day. Ngoai tré khang, khi xay ra su
¢b role con tinh toan va ghi lai cac théng sb
su ¢b trong ban ghi cua role nhu: dang sy ¢,
viing su ¢6, vi tri su b, gi4 tri tac thoi caa
dién ap va dong dién xung quanh thoi diém s
co

a. Uu diém phwong phép

- Xac dinh dugc dang su ¢0 tai thoi diém
X4y ra su co

- Chi phi dau tu thip
b. Nhuoc diém phwong phép

- Phu thude vao dién tré qua do

- K&t qua bi anh huong boi bién dién ap
(BU) va bién dong dién (BI)
2.2 Phwong phap TAKAGI [4], [5]
Phuong phap Takagi can ca cac tin higu trudc
khi xuat hién su ¢ va sau khi xuat hién su cb.
Phuong phdp nay ciing nang cao dugc do
chinh xac hon so véi phuong phap dién khang
don nhu giam bt anh huong cua dién tro su
co va lam giam anh huong cua dong tai. So
d6 minh hoa nhu hinh 1.2
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Hinh 1. Minh hoa phuwong phdp KATAGI trén
Mach dién mét pha hai nguon
Khoang cach dén vi tri sy ¢6 tinh tir dau
ngudn A duge xac dinh theo biéu thic (1)
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a. Uu diém phuwong phép
- C6 d6 chinh xac cao hon phuong phap
dién khang don
- Giam duogc su anh huong cua dién tro su
co
b. Nhuoe diém phwong phéap
- Tinh toan dong dién xép chong trudc va
sau su co
- Vi tri sy ¢6 bi anh huong dién tro su ¢b
va dong tai
2.3 Phwong phap khong sir dung théng sé
dwong day
Pé khic phuc dugc nhugc diém cua
phuong cac phl{ong phap yéu cau thong so
duong day va ket qua bi anh huong béi tong
tré ngin mach. Trong bai bao nay ap dung
mot phuong phap dé xac dinh vi tri sy c6 ma
khong yéu cau biét trugc thong s6 duong day.
a. Uu diém phuwong phép
- C6 do chinh xac cao hon cac phuong
phap ma yéu cau théng s6 duong day
- Khong bi anh huong bai tong tro ngan
mach
- Khéng yéu cau biét truge thdng sé cua
duong day
b. Nhuoc diém phwong phéap

- Dboi hoi phai dong bo vé thoi gian tai
thoi diém xay ra su cd

- Céu hinh duong day khong dol trong
pham vi hai dau thiét bi dinh vi sy ¢6

3. CONG NGHE PONG BO PO LUONG

Cong nghé dong bo do luong (SMT) day
la méot khai niém méi, cdng nghé nay dua trén



nén tang hé théng dinh vi toan cau (The
Global Positioning System — GPS), céng nghé
nay sé& dong bd hoa cac thiét bi dién tir 1am
viéc trén dién rong khoang cach xa sé duoc
dong bo vé thoi gian. Hé thdng bao gom
khéi xay dung chinh sau day:

a) Pon vi ddng bd do luong (SMUSs, ciing
thuong dugc goi la cac don vi do luong pha
PMUs

b) Céc bo tap trung dir licu
¢) Mang giao tiep
d) Cac ttng dung

Thuat todn méi cho gia 1ap vi tri su cb
s€ dugc trinh bay trong luan van nay, tng
dung SMT, trong d6 gia thiét cac thiét bi l1a
san c6 va cac khoi ciing nhu cac thiét bi dwoc
duoc st dung tir Matlab. Viéc xay dung mo
hinh mé phong sé& khong dé cap chi tiét trong
luan van nay.

Hé théng dinh vi toan cau (GPS) la mot
khong gian duya trén dinh vi va dan duong, hé
thong thoi gian, bao gom 24 vé tinh lién tyc
xoay quanh trai dat. PMUs st dung GPS dong
bo hdatrong hé thong dién co thé dugc ap
dung thanh cong dé phan tich vitri su co
vacac bao vé duong day trén khéng GPS
duoc sir dung dé ddng bo hda thoi gian cua
thiét bi do d6 1a dién ap va dong dién mau
tai cc dau cudi duong day. Muc dich cua
thuat toan xac dinh vi tri su ¢ 1a kha ning
dong bo dat duoc & cap do 1ay mau.

Trong hinh 2 hai don vidong bo do
lwdng (SMUSs) dugc dua ra tai dau mdi duong
day. Bong thoi SMUs lién tuc thu dugc dién
ap va dong dién mau tir dién 4p va dong dién
tir cac thiét bi chuyén doi da dat tai moi dau
duong day. Dién ap va dong dién mau duoc
thu thap tir cic SMUs chuyén tiép dén mot
trung tam dix liéu tap tap trung (DC), trong do
cac xur ly cing mot luc lay mau dién ap va
dong dién thuc hi¢n. Qua trinh xir ly nay
mai thuc sy la thuat toan mai cho vi tri su
cb. Néu diéu kién su cb dugc phét hién, thuat
toan vi tri sy cd khoi dong ngay lap tac va
trong thoi gian tir 20-40 ms vi tri sy ¢6 duoc
xac dinh. Phét hién vi tri sy c6 nhanh thé nao
phu thudc vao phuong phap trich xuat dién ap
va dong di¢n cac pha. Trong luan van nay sur
dung ly thuyét bién dol song Fourier (FFT) dé
phan tich vi tri sy ¢4 va dang sy ¢6 tir bo thu
thap dix liéu

Hinh 2. Minh hoa cong nghé dong bé thoi
gian dung GPS

Cac thiét bi 1ay mau dong bo (CT- bién
do6i dong, VT — bién d6i ap, CB — cau
dao, SMU — don vi ddng bo do luong, DC —
bo tap trung dix ligu).

4. THUAT TOAN PINH VI SU CO

Trong phan nay trinh bay mot thuat
toan maéi gia 1ap vi tri sy cb. Dién hinh 1a cac
dang su ¢ ngan mach, day 1a dang su ¢6 phé
bién & duong day truyén tai dién trén khéng.
C6 thégia thuyét mot pha cham dat trén
duong ddy mot khoang cach | tu phia bén
trai duong day, nhu trinh bay trong hinh 3.
Gia str chiéu dai duong day trong khoang 100
km, dung khang va cam khang trén duong
day xem nhu bé qua. Trong hinh 3 vi tri sy ¢
dugc ky hiéu la F. Trong hinh 2 vi tri su
cb duoc ki hiéu biang F, khoang céch su
¢6 |, D lachiéu dai duong day, S va R la
giri va nhan théng tin dau cudi duong day
twong ung.

Str dung cac ky thuat xa lytin hiéu
tiéu chuan xu ly tin hi¢u cac pha tuong ng
dé tinh tr cdp dién 4p va dong di¢n mau.
Trong bai bao nay phép bién doi nhanh chudi
Fourier (FFT) dugc st dung dé loc tin hiéu
dién ap va dong dién tur tin hi¢u. Mot céch
tiép can c6 dién thi dong dién &p maiu
véicactan  s6lday  mau |, =3,2Khz
(64 mau mdi 20ms) duoc s dung, thiét lap
c4c kich thudc cira s6 dit liéu (TDW), tuong
ung Vvéi giai doan co ban, TO = 20ms [13].



S i;.b.g F ii..l’l.r R
. > /< |
—> / « )
—> / <« 1
17 i

Hinh 3. Ba pha dién hinh ciia duong day bi su
Co.

Tréncd so dién apvadong dién
pha, bing cach sir dung phuong phép céac
thanh phan thuan, nghich va khong (0) tuong
ing, dé c6 thé xac dinh cac thanh phan dién
ap va dong dién. Phuong phap mdi doi hoi
thir tu cac thanh phan thuan va nghich tuong
ung, ttc  la  mach tuong duong. Nhu da
néu, chi cac thanh phan hay mach dién tuong
duong dugc str dung.

Chang dugc trinh bay trong hinh 3, hinh 4,
hinh 5.
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Hinh 4. Mach di¢n thuén twong duong duong
day su co tur hinh 2.
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Hinh 5. Mach dié¢n nghich twong duong
duong day su ¢d tir hinh 2.

Trong ca hai mach tuong duong hinh
4vahinh 5, trd khang thuan va nghich déu
bang nhau, ching dugc biéu dién dudi dang
cac phuong trinh sau day:

Ve-z1¢=Vi-z(D-1)Ig (2)
Ve-zlg=Vy—-z(D-NIg ©)
Khi do:

e VI, V" la tha ty dién ap pha
thuan va nghich & ca hai dau duong
day;

18", 12" la tht ty dong dién thuan va

nghich & ca hai dau duong day:;

e 7 la tr6 khang duong day thu tu
thuan hoic nghich, va bang nhau
Trong phuong trinh (2) va (3) zI va

z(D-1) khong duoc biét. Do d6 co thé

dé dang duoc xac dinh bang cach giai

phuong trinh (2) va (3). Hai giai phap
duogc dua ra trong theo hai cong thuc:
, WIVDR-wivie

= pyn p
R
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Thong thuong phuong phép xac dinh
Vi tri sy cb dua trén mot hoac hai thiét bi
do tong trd ngdn mach dwoc giai quyét
bang céch sir dung cac phuong trinh (4)
va (5), thdng tin vé céc thdng sb
dong R (Q/km) va X (km). Nhu d
trinh bay & trén, co thé xay dung duoc
mot giai phap linh hoat hon khi c6 thé
loai bo théng sb cau tric cua duong day.
Céac phép bién doi duogc trinh bay phia
dudi day:

Khi tinh duoc khoang cach su ¢b |,
chiéu dai phan tram su ¢ tinh theo chiéu
dai dwong dady D thong qua cdng thuc
sau:

I
0 = —
1% 5 100 (6)

Cong thuc trén c6 thé trinh bay theo
dang sau:

1% = Z—'loo (7
A+z(D-1)

Thay (4) va (5) vao (7) co thé xac dinh
duoc khoang cach vi tri su ¢ bang cong
thurc sau:

p D n n n p
PPN ) [ L ©
(Ve =VR)(ls + 1)~ (Vg -VR)(Is+1g)

5. MO PHONG

Bai bao sir dung phian mém Matlab dé
xay dung cac mod hinh thay cho thiét bi thuc té,
trong d6 mo hinh sy cd dugc xem nhu hoat
dong that sy hiéu qua trong thuc té. Sau khi
xay dung md hinh md phong trén phan mém,




tiép theo s& gia dinh sy ¢ trén duong day
truyén tai. Trong d6 mot may tinh s& lam
nhiém vu tao ra su ¢b gia dinh theo cac dang
su ¢b ¢o trong thuc té. May tinh tht hai s& xur
ly dir liéu thu thap duoc va cho ra két qua.
Bai bao tap trung xay dung md hinh trén phan
mém md phong va tao ra dir lieu su cb ciing
nhu xu 1y tin hiéu s ¢6 dé tinh toan ra vi tri
su ¢6, ma khéng tap trung vao nghién cau ciu
tao cua cac mé hinh trén Matlab.

Qua trinh gia dinh su ¢6 duoc thuc hién
trén phan mém Matlab va céc khdi trong mo
hinh dwgc xem nhu hoat dong tt va hiéu qua

nhu trén thuc té.
IIEE SIS S
VOMB % power)

owerl " VOMA

Hinh 6. Md hinh md phong su ¢b dugc
xay dung trén Matlab
6. KET QUA
L (Km)
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Hinh 7. M6 hinh don tuyén duong day su ¢b

Thong sd cua duong ddy ban dau duoc
nhap vao phan mém md phong Sau d6 phan
mém sé tao ra dit liéu su cd va trong qua trinh
tinh toan s& khong yéu cau théng s cua
duong day. Mot dudng day cu thé s& duoc sir
dung dé thuc hién mé phong trén phan mém.

Bang 1. Két qua cu thé mot sé duong day

Chiéu | Vjtri Két
STT | dai su cd Loai qua Tén tuyén
duong | gia sucd | sovéi
day dinh gia vi tri
(Km) (Km) dinh gia
dinh
Pha A An Bién
1 38 10 cham 9.99 —Vinh
dat Thuan
Pha A An Bién
2 38 15 cham | 14.99 —Vinh

dat Thuan
Pha C An Bién
3 38 15 cham 14.99 —Vinh
dat Thuan
Pha C An Bién
4 38 20 cham 19.99 —Vinh
dat Thuan
3 pha An Bién
5 38 10 ABC 10.18 —Vinh
cham Thuan
nhau
38 20 3pha | 19.99 An Bién
6 ABC —Vinh
cham Thuan
nhau
38 20 2pha | 19.99 An Bién
7 AB —Vinh
cham Thuan
dat
38 15 2pha | 14.99 An Bién
8 AB —Vinh
cham Thuan
dat
38 25 2pha | 25.00 An Bién
9 AC 7 —Vinh
cham Thuan
nhau
38 30 2pha | 30.02 An Bién
10 AC —Vinh
cham Thuan
nhau
38 15 2pha | 14.99 An Bién
11 BC —Vinh
cham Thuan
dat
38 20 2pha | 19.99 An Bién
12 BC —Vinh
cham Thuan
dat
Pha A Hung Phu —
cham Chéu Thanh
13 55.6 10 dat 10 — Phung
Hi¢p
Pha A Hung Phu —
14 55.6 15 cham 15 Chau Thanh
dat —Phung
Hiép




7. KET LUAN

Luan vin di trinh bay khai quat mot sb
phuong phap giai quyét bai toan dinh vi su ¢b
trén duong day truyén tai va néu ra cac uu,
nhugc diém cua timg phuong phap tur do deé
Xuat phuong phap méi dé giai bai toan hiéu
qua hon so vé&i nhitng phuong phap da thuc
hién trude do.

Luan van da trinh bay dugc mdt phuong
phap xac dinh vi tri sy ¢6 méi ma trong do
khong yéu cau biét truéc thong sé dudng day.
Trong luan vin c6 dé cap dén mot tng dung —
mot thuat ngir méi d6 1a cong nghé ddng bod
do ludng (SMT), dua trén co s hé théng dinh
vi toan céu (GPS). Cong nghé mai nay khdng
chi c6 thé ap dung trong bai toan ma luan vin
nay trinh bay ma n6 con cé thé tng dung cho
nhiéu linh vuc khac va dic biét 1a trong nganh

dién, dién tir nhu ddng bo mdc thoi gian, vi tri.

Véi d6 chinh xé4c rat cao cong nghé dong bo
do ludong va hé thong dinh vi toan cau duoc
tng dung rat rong réai trong nganh khoa hoc
ky thuat noi chung hién nay.

~ Trong thuat toan nay phuong phap chu
yéu la sur dung phép phan tich bién doi nhanh

chudi Fourier (FFT), dong thoi dé biét duoc
dang sy cb trong luan van di trinh bay
phuong phap dung thtr ty pha dong dién va
dién ap dé giai quyet van dé nay. Luan van
khéng tap trung vao van dé phan tich cau tao,
hguyén ly cua cac thlet bi trong bai toan dinh
vi sy ¢ ma chi yéu tap trung vao van dé xu
ly dir liéu trén co s md hinh héa mé phong.
Nhu vay céc thiét b duoc sir dung duoc xem
la hoat dong tot trén co s& sir dung phan mém
matlab dé gia dinh va mo phong. Trong qua
trinh thu thap dir liéu sy ¢b diéu quan trong dé
thuat todn hoat hiéu qua va chinh xac nhat thi
doi hoi phai dong bo chinh xac vé thoi gian
va c4u hinh dudng day 1a khong doi khi thiét
bi dinh vi duoc 13p & hai dau duong day do.

Véi nhitng diém méi trong phuong phap
xac dinh sy co trén duong day truyén tai néu
c6 thé thuc hién tot va phét trién thanh thiét bj
thuc té s& c6 thé mang lai hiéu qua vé thoi
gian tiép can su cb dic biét 1a vi tri su ¢b &
nhitng noi c6 dia hinh hiém tré va thiét bi
cling tiét kiém duoc chi phi trong qua trinh
tlep can noi xay ra su cb.
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BAI BAO KHOA HOC

THU'C HIEN CONG BO THEO QUY CHE PAO TAO THAC SY
Bai bao khoa hoc ctia hoc vién

c6 xac nhan va dé xuit cho diang caa Giang vién hwéng dan
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Ban tiéng Viét ©, TRUONG DAI HOC SU PHAM KY THUAT TP. HO CHI MINH va TAC GIA
Ban quyén tic phdm d3 dwoc bdo hd bdi Luat xuit ban va Luit S& hiru tri tué Viét Nam.
Nghiém cAm moi hinh thirc xuit ban, sao chup, phat tdn ndi dung khi chwa cé sw dong y

cda tac gia va Trwong Pai hoc Sw pham Ky thuit TP. H6 Chi Minh.

PE cO BAI BAO KHOA HOC TOT, CAN CHUNG TAY BAO VE TAC QUYEN!

Thwc hién theo MTCL & KHTHMTCL Nam hoc 2018-2019 cta Thw vién Trwong Pai hoc
Sw pham K§ thuat Tp. H6 Chi Minh.
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