Journal of educational equipment: Applied research, Volume 2, Issue 309 (March 2024)
ISSN 1859 - 0810

Ung dung Wavelet phan tlch pho cua qua trinh
truyen song dé xac dinh vi tri su co trén dwong day tai dién

Lé Thanh Nam*

*Truong Dai hoc Tra Vinh
Received: 6/3/2024; Accepted: 12/3/2024; Published 20/3/2024

Abstract: The power system is a complex system in both structure and operation. When a problem occurs,
any element in the system affects the reliability of power supply, energy quality and causes huge economic
loss. There are many causes of incidents on power transmission lines, including lightning strikes, aging
insulation, trees falling into the lines, etc. Due to the long length of the lines running on complex terrain,
this leads to incidents. When an incident occurs, the search process to locate the problem takes a lot of time,
leading to a long troubleshooting time, affecting the uninterrupted power supply process. Therefore, the
problem of detecting the type of fault and the location of the fault on power transmission lines is an urgent
requirement. In current practice, determining the location of faults on power lines relies on impedance
relays, however this method has large errors because it does not take into account the inductance value
of the fault caused. In the tested models, mainly the power transmission line is modeled as a long line
with typical parameters for the wave propagation process. Therefore, researching the Wavelet spectrum
analysis method of the wave propagation process to determine the location of faults on power transmission
lines to support the process of locating and fixing faults on power transmission lines, thereby reducing

economic losses and improving the reliability and quality of energy supplied to consumers.
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1. Giéi thi¢u

Wavelet 1 su phat trién tiép sau cong cy phan
tich pho Fourrier cua tin hiéu. Néu mot tan sb Xuat
hién trong khai trién Fourrier thi c6 nghia 14 tan sb
d6 ton tai trong toan bd mién thoi gian, nén khai trién
Fourier phu hgp hon véi cac tin hiéu c6 cac thanh
phan tudn hoan, d6i véi cac tin hiéu c¢6 chira cac
thanh phin khong tudn hoan thi khai trién Fourier
khong hoan toan phu hop. Cac ham co s wavelet sir
dung trong khai trién tin hiéu khac co ban véi khai
trién Fourier & mot dic trung 1a cic ham nay déu ¢
gia tri bién thién trong mdt doan gidi han, bén ngoai
doan nay gia tri ham co s& coi nhu bang khong. Vi
vay khai trién wavelet pht hop hon véi cac tin hiéu
¢o cac thanh ph?m xuat hién dot ngdt hodc khong 1ap
lai.
2. N§i dung nghién ctru
2.1. Cong cu WAVELET trong phdn tich tin hiéu

Phéan tich Wavelet 1a mét phuong phap méi, du
co s toan hoc ctia nd cé tu Josephe Fourier trong
thé ky 19. Fourier dd dat nén tang tir cic gia thuyét
ctia 6ng vé phan tich tin sd, ma dugc chimg minh 1a
c6 anh huong va vai trd cung quan trong. Su quan
tam ctia cic nha nghién ctru dan chuyén tir phan tich
theo co s& tan s6 sang phan tich theo so so ty 18 va
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bat dau thay rd trong viéc do cac dao dong trung binh
& cac mure khac nhau c6 thé cai thién tinh nhay cam
v6i nhidu. Tir nam 1988 thuat toan phan tich wavelet
phét trién tir Stephane Mallat. Cac nghién ciru nay
ddc biét phat trién tir M, linh vuc Wavelet phat trién
nhanh chong. Nhiéu tai liéu toan hoc va nghién ctru
thtr nghiém da duoc xuét ban. Phan tich Wavelet dai
dién cho sy tién trién hop logic, k¥ thuat ctra s6 véi
mién kich thuéc bién doi. Phan tich Wavelet cho
phép sir dung cac khoang thoi gian dai khi ta can
thong tin tan s6 thap chinh xac hon, va mién ngin
hon véi thong tin tan s6 cao. O dy cho thay sy twong
phan véi cach nhin tin hiéu dya theo thoi gian, tan
s0. Phan tich Wavelet khong dung mot mién thoi
gian, tan s6 ma dung mién thoi gian ty 18. Cac ham
Wavelet dong thoi co dic tinh thoi gian va ty 18, do
d6 cac tng dung bién d6i Wavlet déu mang ca 2 dic
tinh thoi gian va ty 1¢.

(1) Phat hién cac diém gian doan va cac diém gay.

(2) Phat hién su chuyén bién trong thoi gian dai.

(3) Phat hién su ban tuong tu.

(4) Xac dinh céc tan s6 thuan.

(5) Khir nhiéu cac hinh anh.

(6) Nén anh.

(7) Nhan cac ma tran cd 16n
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2.1.1. Phan tich phé bang Wavelet séng nho

Khac voi phuong phap phan tich phd Fourrier,
phuong phap phan tich tin hi¢u theo cac ham Wavelet
st dung cac ham co s c¢6 do rong hiru han. bdi véi
ham 1 chiéu, d6 rong cua tin higu 1a kich thudc cua
mién xac dinh trong d6 gia tri cia ham sb vuot qua
mot gia tri ngudng € cho trude.
2.1.2. Ung dung Wavelet d@é phan tich séng phan hoi
trén deong dady truyén tai dién

Wavelet Daubechies bac 4 dé xac dinh cac thoi
diém co song phan hoi tir duong day truyén vé gy
ra sy bién thién dot ngot trong tin hleu dién ap dau
duong ddy. Muc dich sir dung phdn mém matlab va
simulink mé hinh mé phéng su ¢d ngan mach trén
duong day truyén tai dién. Tin hiéu do dugc ¢ dau
duong day khi phat xung vao dau duong day bi sy cd
ngin mach 3 pha tai vi tri 25km nhu cic van dé da
duoc khao sat.
2.2. Trinh tw cdac buwdc xdc dinh vi tri thoi diém
song phdn héi tiv diém sw cé
2.2.1. Khi duong day khong s co

Pé xac dinh van tdc cta song truyén trén duorng
day truyén tai dién. Khi duong day khong su cb s&
tién hanh gui tin hiéu dién ap 1 chiéu tir dau duong
day sau do6 qua bg phan do luong do dugc tin hi¢u
phan hoi vé trong cac dang cudi dm‘mg day ho mach,
tai P, tai PQ. Cin ctr vao thoi diém phat tin higu t va
thoi diém nhan dugc tin hiéu phan hoi t,, va quang
duong truyén song da biét bang 2 lan chleu
dai duong day sé tinh duoc véan tdc truyén
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dinh thoi diém séng phan hoi vé.
2.2.2. Khi dwong day sw co

Trong van dé nghién ciru ndy chung ta s& tién
hanh xéc dinh vi tri sy ¢6 trong cac trubng hop su ¢d
3 pha 1 pha, 2 pha, 2 pha cham dét. Dé xac dinh vi tri
su ¢b s& giri tin hiéu xung mot chiéu vao dau duong
day va di tim thoi gian phan hoi tir diém sy c¢d. xét
14n luot cho céc dang su b khac nhau véi céc s6 lidu
dién tro va dién khang khac nhau. Can cr vao van tde
truyén song di duogc tinh & muyc trén s& tim duogc vi

r.At

tri su ¢6 theo cong thirc: I =

a. Su ¢6 3 pha:

Trudng hop 1: Khi sy ¢b 3 pha tai diém cach diu
duong day 20km dién trg sy b

R,=R.=R,=100Q, R =100Q

b. Su b1 pha

Ngan mach 1 pha cham dét 1a loai ngén mach co
XAc suat xay ra cao nhat ddi véi duong day truyén tai
do d@o nge"m mach 1 pha cham dét duge lua chon dé
mé phong cac su ¢d trén duong day.

c. Such?2 pha cham dat

Gia st pha A va B bi sy cd, tin hiéu do duoc & pha
khi c6 su ¢b tin hiéu phan tich Wavelet. Tinh toan
tuong tu voi cac truong hop dién trd va dién cam
khac nhau & cac vi tri sy ¢ khac nhau, nhing trudng
hop su ¢b 3 pha, su ¢b 1 pha s& duoc cac két qua cho
theo bang 2.1 va bang 2.2.

Bang 2.1 va 2.2. Két qua xdc dinh vi tri sw c6 khi ngdn

song trén duong truyén. mach 2 pha cham dat
Khi cudi duong day la tai P = 50 MW Raud@) Leaun(mH) L(km) Sai sb(m) Ghi Chi
Khi duong day 1a P = tin higu do dugc & dau 50 0 20,0704 70
duong day. Tai thoi diém t,= 2ms s€ phat 100 0 20,0704 70
xung tin hi¢u mot chidu vao duong day, tai 150 0 20,0704 70
thoi diém xép xi bang t,= 2,68ms s& nhéan 200 0 20,0704 70
duoc tin hi¢u phan h01 vé tir cudi duong 100 ImH 20,245 245
day. Tai thoi diém xap xi 3,36 s& nhan dugc 100 SmH 20,369 369
tin hiéu phan hoi 1an hai tir cudi dudong day. 100 T0mH 20,480 480
Tin hiéu phan hdi 1an 2 tir cudi dudong day - Sai
do tin hi¢u phan héi tir dau duong day lan | V1" PO | Ben@ [ leamib | LEW )G, | SR
1 dén dau duong day s& quay lai d&én cudi 10 100 0 10,0661 66
duong diy s& phan hoi vé. Cin cir vao 10 100 tmH 10,125 123
phuong phap phan tich Wavelet xac dinh zg igg IOH 220(;02?: 27405
duoc thénh‘phe‘”ln dl’ cua tin hiéu dién. Day = - n; 30’;)21 - -
la thanh phan chi tict cda tin hiu, ta c6 thé 30 00 T 307385 385
théy tat ca cac diém bién thién dot ngot cia 30 100 0 40,0613 61
tin hiéu déu twong Ung voi cac mirc ting 40 100 ImH 40,288 288
dot ngodt rat 16n cua thanh phan d1. Can ct %0 Lao 0 50,0818 81
vao thoi diém bién thién dot ngdt nay s& xac i 1o tmtt 20362 2
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d. Sy ¢ 2 pha

Gia st pha A va B bi su cd, tin hiéu do duge &
pha A khi ¢6 sy ¢d. Tin hiéu phéan tich Wavelet. M6
phong véi cac truong hop dién tré va dién cam sy ¢b
khéc nhau, vi cac vi tri sy ¢6 khac nhau két qua tinh
toan cho ¢ bang 2.3 va bang 2.4.

Bdng 2.3 va 2.4. Két qud xdc dinh vi tri swe ¢é khi ngan mach 2 pha
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véi su ¢ ngén mach 2 pha khong cham dét viéc xéac
dinh vi tri su ¢b d& nham 1an bai nhiéu néu c6 vi tin
hiéu phan hi tir sy ¢ ngan mach 2 pha khong cham
dat rt nho dé bi anh hudng ctia nhidu. Phuong phap
xét t6i yéu td duong ddy c6 nhiéu doan c6 ma hiéu
day dan khac nhau. Phuong phéap cho xét t6i yéu td
duong day c¢6 nhiéu nhanh ré khac
nhau.

Vi tri sw cd (km) | Rpu(@) | Lpgwd(mH) | L (km) Sai sb (m) | Ghi Cha Tai liéu tham khao
10 100 0 10,0750 75 1. Tran Bach (2004), Ludi
10 100 ImH 10.239 239 dién & He thong dién tap 1 & 2,
20 700 0 200792 79 ﬁ?(B Khoa hoc va K¥ thuat, Ha
0.
20 100 tmH ] 20.234 234 2. Lai Khc Li (2009), Co s¢
30 100 0 30,0305 30 Iy thuyét mach tap 2, NXB Dai
30 100 ImH 30,305 305 hoc Thai Nguyén.
40 100 0 40,0701 79 3. b6 Xuan Khoi (1998), Tink
20 100 i 204701 270 toan phdan tich hé thong dién,
50 00 5 50,0851 = E?B Khoa hoc va Ky thuat, Ha
0i.
30 100 ImH | 50,585 583 4. Trin Hoai Linh (2011),
Riuu©@) | Leau(mH) L (km) Saisé (m) | Ghi Cha Ung dung Wavelet dauﬂbecchies’
trong phat hién thoi diem su co
50 0 20,0792 79 ngan mach trén dmmg day dai,
100 0 20.0792 79 Hoi nghi toan qudc vé Diéu khién
va Tu dong hoa (VCCA).
150 0 20,0792 7 5. Thanh Luong (2013), Cong
200 0 20,0792 79 ngh¢ dinh vi sy co, Tap chi Khoa
hoc Cong nghé Dién, $6 4.
100 ImH 20,245 245 6. Tran Dinh Long (2000),
100 5mH 20,369 369 Bado vé cac hé thong dién, NXB
Khoa hoc va K¥ thuat, Ha Noi.
100 10mH 20,480 480 7. Tran Pinh Long, Tran Dinh

3. Két luan

Trong cong viéc nghién ctru da trinh bay vé giai
phap g dung phuong phap phat song 1 chiéu vao
duong day truyén tai dién, thong qua phan tich song
phan hdi bang cong cu Wavelet dé xac dinh vi tri su
¢d. T cac md hinh mé phong trén Matlab Simulink
bai bao da trinh bay so by hudng di va phuong phap
mod phong duong day c6 su ¢0 va khong co su co qua
d6 kiém nghi¢m lai phwong phap. Phuong phap co
nhiéu vu diém ap dung duogc cho nhiéu dang sy cb
khac nhau su cO 1 pha, 2 pha, 3 pha, 2 pha cham dat
Chi can do luong tir 1 dau dudng day, khong yéu cau
ddng b tin higu. C6 do chinh xac cao d01 vai su ¢
ma ch1 xét ti dién tro sy ¢, hodc sur cd co dién cam
su ¢d nho Phuong phéap cing con mot sb han ché
khi sy ¢b c6 dién cam sy cb 10n s& gdy ra sai s6. D6i
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