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NHAN DANG CAC HIEN TUONG QUA PO TRONG MBA
SU DUNG PHAN TiCH WAVELET VA FUZZY LOGIC

NGUYEN HOANG VIET, NGUYEN TUAN DUNG

I. GIO1 THIEU

Nhing thuén lgi trong ki thuat sd hoa h¢ théng bao v¢ da giop ching ta c¢6 mét cai nhin
ma ve cac phuong phap bao vé so cho cac phén tr cua hé thong dién, bao vé so 1gch MBA cung
la mdt phan trong hé thong do.

Phép bién dbi wavelet duoc xem la mét cong cu phén tich moi drgc sir dung dé phan tich
cac tin hiéu dimg cling nhu qua d6. Phép bién d6i wavelet dugc xem nhu [a mét ki thudt co ban
cho viéc nhan dang ngin mach bén trong, bén ngoai tir cac diéu kién dong tir hoa va dong qua
kich trong MBA. Qué trinh mé phong, phén tich va nhin dang dugc thire hién theo luu dd trong hinh 1.

Mo phong ATP:
- Inrush current

- (verexcnation
- Internal fault

- Fxternal fantl

Nhan dang:

- Inrush current
- Owerexcitation
- Internal fault

- Fxternal fantl
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Hinh I. Luu d6 md phong, phén tich va nhan dang cac tin higu qua dé trong MBA
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Hinh 2. M6 hinh m& phong bao v€ 87T clia MBA trén ATP
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(a) Hinh 4. Két qua mé phong (b)
(a) Dong so cap chay qua CT 1200/5 (dong tai nhanh 8-5), dong thir cp CT 200/5 (dong tai nhanh 5-6)
(b) Déng so léch chay qua relay bao vé (dong tai nhdnh 9-10)
EMTP — ATP la chuong trinh may tinh dung dé mo phong cac hién tugng dién tur, dién co
va qua trinh qua d¢ cua hé théng dién. EMTP va ATP {Alternative Transients Program) co thé

xac dinh duge cic bién s§ ma ching ta quan tim trong mang di¢n nhur 1a mét ham cua thoi gian,
la ham tiéu biéu cho hién tugng nhiéu [4].
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M0 hinh duge md phong (hinh 2) 1a mét MBA 35 MVA - 11/66 KV (Re=0,2 0, Lp= 0,23
mH, Ry = 0,7 Q, Ls = 0,7 mH) va duong cong tir hoa cua MBA (hinh 3), CT 1200/5 va CT
200/5, dudmg day dang hinh 7t (R, = 0,5 Q, L, = 1 mH, C, = 0,001 pF), ngudn cp (U= 15500V,
f = 50 Hz) theo nguyén li tam viéc cla bao vé so téch (87T) MBA.

Két qua md phéng thu duoc tir chuong trinh ATP voi md hinh trén (hinh 4),

Tin hiéu mé phong thu tir ATP s& duoc chuyéq sang Matlab dudi dang file *.mat dé phan
tich, nhdn dang bang chuong trinh dugce tap trinh d€ thuc hi¢n phép bién d6i wavelet va fuzzy
logic.

III. PHAN TiCH WAVELET

Céc dang séng tiéu bidu lién quan qua trinh qua dé dién tir dién bién rat nhanh, la cac tin
hiéu khdng chu ki chira dung cc thanh phin tin s& cao va xung 4p (dong) cuc bd trong tin sb co
ban va cac thanh phan séng hai. Phan tich Fourier 'khéng hiéu qua, vi ki thudt phén tich Fourier
chi phan tich tin hiéu chu ki (tudn hoan) dya trén tdn sb dé trich ra cac thanh phan quéa d¢ xay ra
trong qua trinh qua do.

Ham wavelet dinh vi trong mién thoi gian va tan s6 dua ra cac hé s6 wavelet tai mdi d6 co
dan khac nhau, Diéu nay din dén khai trién wavelet cé tinh chinh xac hon dé phan tich tin higu
v3i cac thanh phin qua dd cuc bg. Wavelet 1a mét loai ham co so khai trién tin hiéu, ta c6 thé
phén loai chiing theo tinh lién tuc hay r&i rac theo thoi gian hay theo tinh chét cia loai ham co s&
nhu wavelet tryc giao, tryc chuin, song truc giao, khung ...Mét vin dé dé nhan thay la ham co
so wavelet rat da dang va phirc tap hon so voi cac ham co s& li€n tuc hinh sine va cosine cua
phép bién Fourier [5].

#  Wavelet 131 rac c6 nghia I3 ham co s& trong phép bién ddi wavelet la cac ham roi rac véi

cac théng s do phén giai a va thong s6 do dich chuyén b duoc cho trong biéu thie (1):

W)= Lw(—ti)
a

a
DWT la mét bién ddi wavelet rivi rac, 1a mot wavelet bién ddi truc giao va viéc tinh toan hé 56
wavelet tai mdi co gian 6 thé [a mot khdi lugng cdng viée rt 16n va tao rat nhiéu dii liéu. Do
do, ching ta chon nhimg hé s6 co gidn va dich chuyén dua véo hé sb luy thira bic 2 (2), dugc goi
la nhitng co gian va dich chuyén nhi nguyén dé qua trinh phan tich dat hiéu qua va chinh xac
hon:
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Hink 5. Cay phén tich 4 bic (a) va Wavelet miu Db4 (b)

x(n)
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Diing ho Daubechies wavelet 1am wavelet mu va ham Db4 wavelet dé 1y miu véi tin sé
10.240 Hz (hinh 5), str dung cdy phan tich 4 bac dé loc liy thanh phan loc théng cao d/ va d4 dé
xir li [6]. Két qua phan tich dong tir hoa, dong ngan mach, dong kich tir chay qua cudn so léch
bang phép bién ddi wavelet DWT (hinh 6).
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Hink 6. Két qua phén tich wavlet ctia thanh phén d4

Viéc xir i cac tin hiéu dong so 1éch b?mg wavelet da nhan ra dugce cac nét dic trung co ban
gira cac dang séng cia dong tir hoa, dong qua kich vé&i cac dang séng cia dong sy cé, do chinh
1a dd méo dang dang sdng cia di va d4 thu dugce tir phan tich wavelet. Tuy nhién, d¢ phin biét
dugc chinh xac timg dang riéng biét ching ta cin phai sir dung dén phan tich mér (fuzzy logic).

IV. PHAN TiCH MO (FUZZY LOGIC)

Cac quy luat logic mo dya trén co s& cua viéc lua chon cac phat biéu trong diéu kién md
ma cac phat biéu nay thé hién nhirng hidu biét co ban twong duong va xiy dung sur diéu khién
bén ngoai. Cip d6 m& cla viéc hidu va md ta vé co ban cia hé thdng chinh 14 dang diu vao cia
tdp hop ciia nhimg gi¢i han diu ra thoa min nhimg diéu kién tai dau vao. Viée xay dung cac
khéi theo dang hé théng md 13 nhiing suy ludn m& va giai mo, quy ludt co ban cia hé théng. Sy
suy ludn mé biéu dién dau ra dya trén nhimg quy luit mo if — then va nhimg quy luét cdu thanh
cua su suy luén [7]. .

Tin hiéu sau khi dugc xir Ii qua phép bién di DWT ta ldy thanh phan loc thong cao df va
d4 ra de phan tich, bang phuong phap dich chuyén mét cia s6 c6 kich thude chicu rdng 1 %2 chu
ki va budc dich chuyén la % chu ki tai thoi di€ém xay ra cac hién tuong trén, ching ta trich ra
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duge nhitng gia trj cuc dai vé bién dd cua cac thanh phén bén trong cia sb — peak(i), tir d6 rit ra
nhitng nét dic trung cua tirng dang tin hiéu.
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Bﬁmg phuong phap dich chuyén cua sb nay ta thu duge céc ti s6, ma ching duge xdy dung
bai biéu thirc:
(i
Ratio(i) = —PeE)_
Max| peak(i)]
Cac gia tri [Ratiofi}] sé& 1a d4u vao cia khau phan tich mé duoc xay dung dua trén cac ham

#hudc va quy ludt if - then. Dau ra cua khau phéan tich me s& dwoc giai més dé dwa ra két qua
nhdn dang cho tirng trudng hop tuong tng (hinh 8),

véi (i=1+4).
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Do hién tugng va dang sy cb la rat da dang cho tirng loai MBA khac nhau, tirmg loai chét
ligu mach tir khac nhau hay timg ché dé van hanh khac nhau ma két qua thu dugc 1a khac nhau,
nhung vé mit vit i thi ching d&u nim trong céc dang song tin hiéu ma chiing ta da & cap & trén
va co nhung dic diém dic trung khéc biét. Chinh vi vdy, viéc st dung phan tich 16gic m¢ la rét
cén thiét va chung duoc 1p trinh dé nhin dang thong qua kha nhidu két qua md phong cho timg
truong hgp c6 thé c6 cha cac hi¢n twong vét li trén cia MBA. Tir do, két qua thu dugc 1a chinh
xdc va ngay cang sat voi thyc té hon.

V. DANH GIA KET QUA

Tir két qua thu duoc trén ta thay duoc ring, chi cin khao sat trén 4 cira s6 lay mau trén d4
4 ta c6 thé nhan dang dugc cac loai dong tir hoa, dong ngin mach, dong kich tir théng qua viéc
phan tich va giai mo chiing. Mic du, trén thue te o6 kha nhiéu ching loai ciling nhu trang thai
hoat déng cua MBA nhng xét vé mit vat i thi tht ca cac dang song méo dang xuét hién trong
cac truomg hop tir hod, qua kich hay ngin mach khi dugc phan tich bing wavelet déu cé dang
song la nhu nhau. Do d6 phuong phap nay mang lai mét hiéu qua nhan dang nhanh va chinh xac
khi ta sir dung phép bién d6i Wavelet két hop véi ki thudt nhin dang bing 16-gic mo.
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SUMMARY
NEW APPROACH FOR CLASSIFYING TRANSIENT PHENOMENA IN POWER

TRANSFORMER USING DISCRETE WAVELET TRANSFORMS (DWT) AND FUZZY
LOGIC
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The role of a power transformer relay is impact and restraints operate 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 [1 - 3].

First, the analyzed data are obtained from simulations abnormal operating cases such as
external faults, internal short circuit faults, 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
transient phenomena in power transformer,
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