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NHAN DANG CAC HIEN TUQNG QUA PO TRONG
MAY BIEN AP SUr DUNG PHAN TiCH WAVELET VA
FUZZY LOGIC

NGUYEN HOANG VIET, NGUYEN TUAN DUNG
1. GIOI THIEU

Nhitng thudn lgi trong ki thudt sb hoa hé thdng bao vé da gitip ching ta ¢6 mét cai nhin
méi veé cac phuong phap bao vé so cho cac phan tir ctia hé thong dién, bao vé so 1§ch may bién
ap ciing 1a mét phan trong hé thong do.

Phép bién dbi wavelet duge xem 1a mét céng cu phin tich méi duge st dung dé phan tich
céc tin higu dimg ciing nhur qua db. Phép bién dbi wavelet duge xem nhur 1a mdt ki thuit co ban
cho viéc nhan dang ngin mach bén trong, bén ngoai tir cac didu kién dong tir hoa va dong qui
kich trong May bién ap. Qua trinh mo6 phéng, phin tich va nhin dang dugc thyc hién theo luu d6
trong hinh 1.

————— Cécfile Thinh phén ' ) Hg 56
Mo phing ATP: s mat Phan detail d1, d4 Phan tich Indentify
- Inrush current ___ tich - L
HiTe ————P  i6-gicmy
- Overexcitation Wavelet .
- Internal fault (DWT) (fuzzy logic)
k2 - Fxternal fantl

Nhjn dang:

- Inrush current
- Qverexcitation
- Internal fault
- Fxternal fauil

Hink 1. Luu 46 mé phong, phan tich va nhan dang cac tin hiéu qua 4% trong may bién 4p

IL. MO PHONG QUA PO

EMTP — ATP la chuong trinh may tinh ding dé mé phong céc hién tugng dién tir, dién co
va qué trinh qua do cia hq: thong dién. EMTP va ATP (Alternative Transmnts1 Program) c6 thé
xéc dinh dugc cic bién sé ma ching ta quan tdm trong mang dién nhu la mét liam cua thoi gian,
1a ham tiéu biéu cho hién tuong nhiéu [4].

M6 hinh duge md phong (hinh 2) 1a mét may bién ap 35 MVA ~ 11/66 KV (Rp=10,2 Q,
Lp= 0,23 mH, Rg= 0,7 , Ls= 0,7 mH) va duong cong tir hod ctia May bién ap (hinh 3),CT
1200/5 va CT 200/5, duong day dang hinh n (RL— 0,5 Q, Lo=1 mH, C.= 0,001 uF), ngudn cép
(U = 15500V, f= 50Hz) theo nguyén li lim viéc ciia bao vé so léch (87T) May bién 4p:
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Hinh 2. M5 hinh m6 phong bao vé 87T cia May bién 4p trén ATP
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Hink 3. Dudmg cong tir hoa cia May bién 4p
Két qua md phéng thu duge tir chuong trinh ATP v&i md hinh trén (hinh 4),

Dong tir hod

Dong qué kich
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Daéng ngin mach trong

Dong ngén mach ngoai
Hinh 4. Két qua mé phong (b)
(a) Dong so cAp chay qua CT 1200/5 (dong tai nhanh 8-5), dong thix cip CT 200/5 (dong tai nhanh 5-6)
(b) Dong so 1¢ch chay qua relay bao vé (dong tai nhanh 9-10)

Tin hiéu md phong thu tir ATP s& dugc chuyen sang Matlab dudi dang file *.mat ¢& phan
tich, nhin dang bing chuong trinh dugc lap trinh dé thuc hién phép bién d6i wavelet va fuzzy
logic.

TII. PHAN TiCH WAVELET

Cic dang séng tiéu biéu lién quan qua trmh qua dd dién tir din bién rat nhanh, a céc tin
Hiéu khong chu ki chira dyng céc thanh phin tan s cao va xung 4p (dong) cuc bd trong tan sb co
ban va cac thanh phan séng hai. Phén tich Fourier khong hiéu qua, vi ki thuit phan tich Fourier
chi phan tich tin hiéu chu ki (tudn hoan) dya trén thn s& dé trich ra cic thinh phan qua dd xay ra
trong qua trinh qua do. '

Ham wavelet dinh vi trong mién thoi gian va thn sb dua ra cac hé s6 wavelet tai mdi dd co
din khac nhau. Didu nay din dén khai trién wavelet c6 tinh chinh xac hon dé phan tich tin hiéu
vdi céc thanh ph%’in qud dd cuc bd. Wavelet 13 mét loai ham co s& khai trién tin hiéu, ta c6 thé
phan loai chiing theo tinh lién tuc hay rdi rac theo théi gian hay theo tinh chét cia loai ham co s&
nhu wavelet tryc giao, tric chuén, song tryc giao, khung... Mot vén dé d& nhan théy 1a ham co
s& wavelet rat da dang va phirc tap hon so véi céc ham co s& lign tuc hinh sin va cosin clia phép
bién Fourier [5].

Wavelet roi rac ¢6 nghia la hAm co s& trong phép bién di wavelet 1a c4c ham réi rac voi
céc théng so dj phan giai a va thong so dd djch chuyén b duge cho trong bicu thic (1):

W)= —|1-—|uf(t—;-é)
¢ (1)

DWT la mét bién dbi wavelet r&i rac, 13 mot wavelet bién don tryc giao va vige tinh toan hé
sé wavelet tai mdi co gidn ¢6 the 12 mot khéi luong cong viéc rat 16n va tao rit nhiéu dir ligu, Do
d6, ching ta chon nhimg hé sé co gidn va dich chuyen dya vao hé sb lu§ thira bac 2 (2), dugc goi
la nhitng co gifin va dich chuyén nhi nguyén dé qua trinh phan tich dat hidu qua va chinh xéc
hon:
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Hinh 5. Céy phén tich 4 bic () va Wavelet miu Db4 (b)

véi(j, k) e 72 (2)

x(n)

Dung ho Daubechies wavelet [am wavelet mau va ham Db4 wavelet d& 14y miu véi tin so
10.240Hz (hjnh 5), sir dung cdy phan tich 4 bic de loc l4y thanh phan loc théng cao df va d4 dé
xir li [6]. K&t qua phan tich dong tir ho4, dong ngln mach, ddng kich tir chay qua cun so léch
bing phép bién ddi wavelet DWT (hinh 6).
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Déng qué kich Dong ngén mach bén ngoai
Hinh 6. Két qua phan tich wavelet cia thanh phin d4

Viée xir li céc tin hiéu dong so léch bang wavelet da nhdn ra duge cdc nét dic trung co ba
giira cic dang séng cia dong tir hoa, dong qua kich véi cac dang séng ciia dong su ¢b, d6 chin
12 46 méo dang song cla d! va d4 thu duge tir phan tich wavelet. Tuy nhién, dé phan biét dug
chinh x4c timg dang riéng biét ching ta can phai sit dung dén phén tich mo (fuzzy logic).
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IV. PHAN TICH MO (FUZZY LOGIC)

Céc quy luét 16gic mo dya trén co s& cla vife lya chon céc phat biéu trong diéu kién mo
ma cic phat bidu nay thé hién nhung hiéu biét co ban twong duong va xay dung su diéu khién
bén ngoai. Cip d6 mér cta viée hiéu va mé ta vé co ban cua h¢ thong chinh la dang déu vao clia
tap hop cua nhifng giéi han diu ra thod man nhimng diéu kién tai dau vao. Viéc xy dung céc
khdi theo dang hé thong mo 14 nhitng suy ludn md va glal md, quy luit co ban cia hé thong Su
suy ludn mo biéu dién dau ra dya trén nhirng quy luat md if — then va nhitng quy luét cau thanh
clia su suy ludn [7].

Tin hidu sau khi duge xir li qua phép bién dbi DWT ta lay thanh phén loc thong cao df va
d4 ra dé phén tich, bang phuong phap dich chuyen mét cira 50 ¢o kich thude chiéu rdng 12 V2 chu
ki va buéc dich chuyén 13 Y4 chu ki tai thoi diém xay ra cac hién tugng trén, ching ta trich ra

duge nhitng gié trj cuc dai vé bién do cla cac thanh phén bén trong cia sd — peak(i), tir d6 rit ra
nhitng nét dic trung cua timg dang tin hiéu.

- siviopling o Cownbl detoé . i G.Iovﬁnﬁwlm‘lh’bl:mndlul'dll

Vyaveinl cormant detas od
Waneltl cumant daial &4

Hink 7. Cita s6 14y miu trén d4

Béng phuong phap dich chuyén cira s& nay ta thu duoc céc ty s6 boi bleu thirc:

Ratio(i} =-—pe-£L(l)“— voi(i=1+4).
Max] peak(i)]

Cac gia tri [Ratio(i)] s& 1a dAu vao ciia khau phan tich mé& duge x4y dung dya trén cac ham
thudc va quy ludt if — then. Pdu ra ciha khau phan tich m& s& duge gidi mo de dua ra két qua
nhin dang cho tirng trudmg hop tuong umng (hinh 8).

Do hién tugng va dang sy cb la rat da dang cho timg loai may bién ap khpc nhau, tirng loai
chit liéu mach tir khic nhau hay timg che d6 vén hanh khac nhau ma két qua thu duge 1a khac
nhau, nhung v& mat vat li thi ching d&u nam trong cac dang song tin hiu ma chung ta da de cap
& trén va c6 nhifng dic diém khac biét. Chinh vi vay, viée sir dung phén tich loglc mo 13 rit can
thiét va chang dugc 13p trinh dé nhan dang thong qua kha nhidu két qua mé phong cho timg
trromg hep ¢6 thé ¢6 cia cac hién tugng vat 1 trén ciia may bién 4p. Tir d6, két qua thu duge 1A
chinh xac va ngay cang sat voi thuc té homn.
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V. DANH GIA KET QUA

Tir ket qua thu dugce trén co6 thé thiy rang, chi can khdo sat trén 4 cira sé 1dy mau trén d4 I;

¢6 thé nhan dang duoe cac loai dong tir hoa, dong ngin mach, dong kich tir thdng qua viéc phi
tich va giai m& ching. Méc du, tren thyre t& c6 kha nhiéu ching loai cling nhy trang thgi hoa
dong clia may bién ap nhung xét vé& mit vt i thi tat ca c4c dang séng méo déu c6 dang wrong t
nhau cho timg trudng hgp tir hod, qua kich hay ngan mach khi sir dung phép bién dbi Wavele
két hop véi ki thuat nhin dang bé"mg 16gic. Do d6 phuong phap nay mang lai mét hiéu qua nhé
dang nhanh va chinh xac khita .

40

TAI LIEU THAM KHAO

Development of Wavelet transform based numeric delay for differential protection o
power transformer, Dr.K. P.Vittal, D.N.Gaonakar, Dr.D.B.Fakruddin. E.E.E. Dept
N.LI.T.K.-Surathkal — 575 025

.Performance analysis of traditional and improved transformer differential protectiv
relays, Armando Guzman, Stan Zocholl, and Gabriel Benmouyal, Schweitzer Engineerin
Laboratories, Ing. Pullman, WA USA

53rd Annual Conference for Protective Relay Engineers, An improved transformer inrus
restraint algorithm increases security while maintaining fault response performance
Bogdan Kasztenny, Ara Kulidjian.

ATP - version 3.5 for Windows 9x/NT/2000/XP - Users' Manual - Preliminary Releas
No. 1.1 - October 2002.

Ali M., Spire Lab, UWM — Wavelet Characteristics — October 19, 1999 White Paper

Wavelet Toolbox For Use with MATLAB®, User’s Guide Version 3, Michel Misiti, Yve
Misiti, Georges Oppenheim, Jean-Michel Poggi.



7. Fuzzy Logic Toolbox - For Use with MATLAB® - COPYRIGHT 1995 - 1998 by The
MathWorks, Inc

8. Design Of Fuzzy Controllers, Technical University of Denmark, Department of
Automation, Bldg 326, DK-2800 Lyngby, DENMARK. Tech. report no 98-E 864
(design), 19 Aug 1998.

SUMMARY

NEW APPROACH FOR CLASSIFYING TRANSIENT PHENOMENA IN
POWER TRANSFORMER USING DISCRETE WAVELET TRANSFORMS
(DWT) AND FUZZY LOGIC

The role of a power transformer relay is operate and restraints in the cases of different
transient phenomena. This paper presents a new approach for classifying transient phenomena in
power transformer. The discrimination among internal faults, external faults, inrush currents and
over-excitation is achieved by the combination of discrete wavelet transforms (DWT) and fuzzy
logic analysis.

First, the analyzed data are obtained from simulations abnormal operating cases such as
external faults, internal short circuit, magnetizing inrush by using ATP — EMTP. Next, the
signals are analyzed by discrete wavelet transforms (DWT) and using detection methods based
on direct recognition of the wave shape distortion of DWT detail (high frequency). Finally, the
results are brought in fuzzy logic system for the recognition of the transient phenomena in power
transformer. All codes are programmed by Matlab 6.5 compiler. The paper shows, the wave
shape distortion is difference in different cases that is favorable condition for recognizing of the

g#ransient phenomena in power transformer.
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