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TOM TAT: Bai bdo trinh bay mét phieong phdp ding dé nhén dang cdc dang song quad
dp anh hiong dén chdt lugng dién ndng trong hé thong dién. Cdc hién tuong qud dg dwoc mo
phdng véi su tro giup cua phan mém ATP-EMTP, dugc phdn tich ding kj thudt wavelets va
sau d6 ndng lugng cia cdc mitc tin hiéu dugc tinh téan. Ap dung ky thudt fuzzy logzc voi cdac
tdp ludt trong bo suy dién mo cho phép nhdn dang va phdn loai cdc hién twong qud do khdc
nhau trén ludi dign. Mot chuong trinh nhan dang tw dong viét trén Matlab duac thuc hién c6
thé dwoc dp dung dé ddnh gid nhiéu trong hé thong dién.

1.GIOI THIEU

Céc hién tuong gay nhidu dién ap c6 anh huong dén chét lugng dién nadng trén ludi dién rit
da dang nhu : dong cat tram tu bu, sut dién 4ap, tang dién ap, mat dién, chap chon dién ap, hoa
tin, séng sét, su cd ngan mach, dong xung kich may bién 4p,... Trong cac bai béo [1] - [3] céc
tac gia dung k§ thuat Wavelet két hop v6i céc thuat todn Neural network hay Fuzzy dé rut ra
céc thong tin ddng quan tam, tir d6 nhdn dang, phan loai cédc dang nhiéu khac nhau, c6 dugc
bing cach tao ham trong Matlab. Trong bai bao nay, cac dang séng nhiéu da dang duoc md
phong thyc té trén phan mém giai tich qua 46 chuyen dung ATP-EMTP qua céc hién tugng
trong ludi dién. Cac két qua nhin duge s& dugc chuyén qua Matlab dé tir d6 dugc phan tich
ding Wavelet Toolbox, céc gid tri ning luong tai cdc mitc khéc nhau cua céc dang nhiéu dugce
tinh toan va l1a co s& déu vao cua tép luét cua bd suy dién md. Viéc danh gi4, nhan dang nhiéu
duoc thuc hién trén co sd thuét toan logic md da cho cac két qua khé kha quan.

2. MO PHONG CAC DANG SONG QUA PO TRONG HE THONG PIEN

Trong bai béo da sir dung phan mém chuyén dung mo phong qua d9 trong hé théng dién
ATP-EMTP (Alternative Transient Program- ElectroMagnetic Transient Program). La phén
mém rit manh, ATP-EMTP c6 kha nang phén tich cac bai téan qua d trong ludi dién dua trén
viéc roi rac héa céc hé phuong trinh vi phén phi tuyen md ta qua trinh va 101 giai ¢6 dugc thong
qua viéc ap dung cac phuong phép tinh s6. Trén nén ATP-EMTP d3 md phong céc hién tuong
qua dd (Hinh 1) thudng xay ra trong van hanh hé thong dién:

- Tang dién dp (Swell): su gia tang trong khoang tir 1.1 dén 1.8p.u cua dién ap hi¢u dyung
hoic dong dién tai tan s6 cung cép trong thdi glan tir 0.5 chu ky dén 1 phut.

- Chdp chon dién dp (Flicker): su thay doi cua dudng bién dién ap voi gidi han vé bién do
tir 0.9 dén 1.1 p.u v6i tan sb thap (<25Hz). ;

- Gidn doan dién dp (Interruptlon) xay ra khi ngudn cung cép hoic dong tai giam xudng
nhoé hon 1p.u trong thoi glan nho hon 1 phut.

- Sut di¢n dp (Sag): su giam tir 0.1 dén 0.9p.u cua dién 4p hiéu dung hoic dong dién tai tin
sb cung cip trong thai gian tir 0.5 chu ky dén 1 phut.

- Hoa tan (Harmonics):e dang séng sin chuén bi méo dang do cac thanh phan tan s cao
sinh ra tir cac thiét bi c6 dic tinh phi tuyén gy nén. Hoa tin con duogc xem 14 nhiéu dong hay
4p c6 tinh chu ky.

- Pong cit tram tu dién (Capacitor Switching):
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»  Hién tuong déng tu dién cach ly vao luéi dién (Isolated Bank): Khi déng tram tu vao
luéi thi s& c6 xung dong dién chay qua tu dé cin bang dién 4p giira tram tu va ludi.

* Hiéntugng dong tram tu song song (Back to Back Bank): Péng tram tu vao khi c6 cac
tram tu khac dang hoat dong. Trong trudng hop nay, bién d6 va tan sb cua dong dién xung 16n
hon nhiéu so véi truomg hop déng tram tu doc lap.
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3. PHEP BIEN DOI WAVELETS

K§ thuédt wavelets duoc stir dung kha rdng rai trong viéc phan tich cic hién tugng qua do,
cac nhiu xay ra trong hé thng dién [4], [5]. K§ thuat dugc dung dé phén tich cac tin hiéu qua
dd trong thoi gian ngin nho cac hé s6 dich chuyén (shift) va ti 18 (scale) [7].

Trong bai bdo, ham wavelets Daubechies “db4” dugc ding trong viéc phan tich wavelets
roi rac. Trong Matlab, ham Daubechies duoc tinh:

[C, L] = wavedec(s, 13, 'db4") . (D
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Trong do: s : tin hiéu can phan tich
13 : muc nang luong can phén tich
‘db4’ : ho Daubechies 4
Gia tri nang luong dugc tinh tr cong thirc cua dinh ly Parseval:
P{i} = wrcoef('d',C,L,'db4',i); (2)
E(i)=((sum(P{i}. ’\2))/length(P{1}))"(1/2) 3)
Ap dung dinh ly Parseval néi trén, tinh dugc gid tri 13 mirc ning lugng cta dang song sin

chuén (Hinh 2).
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Hinh 2. Gia tri 13 mirc ning lugng ciia dang song sin chuén

Céc dang séng nhan dugc tir md phong trong ATP-EMTP duoc chuyén sang Matlab dé
duoc phan tich tiép theo, ding ky thuat wavelets da phan giai MRA, va sau dé tinh t6an cac
phan b nang luong theo céc mirc khic nhau bing céch ding dinh Iy Parseval.

V6i nhan xét 1a hai mic nang luong 7 va 8 tuong tmg véi thanh phén tan sb co ban nén co
gia tri ning luong vuot trdi, trong khi cdc mire nang luong tir 1 dén 6 dai dién cho thanh phin
tdn sb cao cua tin hidu va cac mic ndng luong tir 9 dén 13 cho thanh phan cha tin sb thap s€ co
gia tri thap hon nhiéu.

Bing 1 trinh bay 13 mixc ning luong cia 8 dang séng khao sat bing phén tich wavelets
cua ho db4. '

4. AP DUNG FUZZY LOGIC TRONG NHAN DANG VA PHAN LOAI

Logic mo la mot sy mo rong cua ly thuyét logic cb dién. Trong logic ¢b dién, gia tri chén ly
cia mot ménh de chi ¢ the 1a 0 hodc 1, con doi véi logic md thi gia tri chan 1y cia mft ménh
de 1a mot so trong khoang tir 0 dén 1.

Gia sir tdp mo A duoc xac dinh trong khong gian X va ¢6 ham lién thudc 1a y,(x) vaP la
ménh dé duoc phat biéu nhu sau: P:x €A

Khi d6 gia tri chan 1y ciia ménh dé P s& dwoc xéc dinh béi ham lién thudc coa tdp mo A:

T(P) = p,(x)
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Cén cir vao sd liéu trong Bdng I thiy rang chi ¢6 cac mic ning luong tir 5 dén 10 la dac
trung cho cac dang song khéac nhau, nén c6 thé dua vao céac so liéu nay dé phéan biét cac dang
song véi nhaw

Bing 1. Bang sd liéu 13 mirc nang luong cua 8 dang song bing phén tich wavelets cua ho db4.

Mire Song Sut Téang | Hoa tan Gian Chiap | Péngtram | Déng

phan | hinh sin | dién ap | dién ap doan chon tu song tram tu
tich dién dién ap song dgc lap
ap

L1 0.0001 | 0.0001 | 0.0001 | 0.0002 |0.0002 |0.0001 |0.0020 0.0037
L.2 10.0004 | 0.0005 | 0.0004 | 0.0012 | 0.0005 |0.0005 | 0.0013 0.0035
L.3 |0.0007 |0.0008 | 0.0007 | 0.0094 |0.0010 | 0.0007 | 0.0026 0.0057
L4 |0.0018 |0.0019 [0.0019 | 0.0451 |0.0021 |0.0020 | 0.0128 0.0336
L.5 10.0064 |0.0067 | 0.0070 | 0.0268 | 0.0082 | 0.0067 | 0.0904 0.1006
L.6 |0.0586 |0.0542 | 0.0632 | 0.0540 | 0.0547 | 0.0590 | 0.1855 0.0618
L7 104219 |0.3820 [ 0.4532 | 0.3879 | 0.3620 | 0.4221 | 0.4572 0.4327
L.8 [0.5577 |0.4884 | 0.6151 | 0.5131 | 0.4641 |0.5549 | 0.6054 0.5724
L.9 10.0537 |0.0565 | 0.0583 | 0.0487 | 0.0705 |0.1329 | 0.0598 0.0536
L.10 | 0.0308 |0.0412 | 0.0271 | 0.0262 | 0.0541 | 0.1005 | 0.0366 0.0315
L.11 | 0.0181 |0.0144 | 0.0214 | 0.0148 |0.0143 | 0.0493 | 0.0253 0.0186
L.12 | 0.0087 | 0.0040 | 0.0134 | 0.0076 | 0.0097 |0.0037 |0.0122 0.0089
L.13 | 0.0047 | 0.0046 | 0.0047 | 0.0078 | 0.0046 | 0.0207 | 0.0058 0.0046

Bién ngdn ngit trong logic m& dugc thanh lap:

0<x<0.02 : Rét thip (VL)
0.02 < x < 0.065 : Thép (L)

0.065 < x < 0.1 : Hoi thp (RL)
0.1<x<0.425 : Trung binh (M)
0.425 < x £0.555 - Hoi cao (RH)
0.555 <x<0.58 : Cao (H)
0.58<x<1 : Rét cao (VH)

Ham lién thudc (Hinh 3) ngd vao dugc lua chon la ham frapmf (hinh thang), ngoai ra ciing
c6 thé chon cac ham khac nhu ham gbelmf (ham chudng), ham gaussmf (hAm phin bd
Gauss)...
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Hinh 3. Ham lién thuéc dang hinh thang ctia cac bién ngdn ngir.
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Tir céc bién ngdn ngir trén xay dung tap ludt cho ting dang song nh.u' sau:
1. If (level5 is VL) and (level6 is L) and (level7 is M) and (level8 is RH) and (level9 is
L) and (levell0 is L) then (waveform is Sag)

2. If (level5 is VL) and (level6 is L) and (level7 is M) and (level8 is H) and (level9 is
L) and (levell0 is L) then (waveform is Sine)

3. If (level5 is VL) and (level6 is RL) and (level7 is RH) and (level8 is VH) and (le\}e}9

is L) and (level10 is L) then {waveform is Swell)

4. If (level5 is L) and (level6 is L) and (level7 is M) and (level8 is RH) and (level9 is L)
and (levell0 is L) then (waveform is Harmonic)

5. If (level5 is VL) and (level6 is L) and (level7 is M) and (level8 is H) and (level9 is
RL) and (level10 is L) then (waveform is Flicker)

6. If (level5 is VL) and (level6 is L) and (level7 is M) and (level8 is H) and (level9 is
RL) and (level10 is L) then (waveform is Interruption)

7. If (level5 is RL) and (level6 is M) and (level7 is RH) and (level8 is VH) and (level9
is L) and (level10 is L) then (waveform is Back to Back)

8. If (level5 is M) and (level6 is RL) and (level7 is RH) and (level8 is H) and (level9 is

L) and (levell0 is L) then (waveform is Isolated Bank)
Phuong phap giai mo dugce lua chon & day la phuong phap centroid (phuong phép trong
tam).

5. KET QUA MO PHONG VA NIAN XET
Véi sb luong mau khao sét la 80 (mdi dang séng 10 mAu) qua Bang 2 cho thiy ring
chuong trinh nhan dang dugc so lugng mau dung dat ty 18ée 95%.

D& dang nhén xét 1a cic miu nhan dang khong dung roi vao cdc truong hop chép chon dién
ap. Day la cac dang song hinh sin c6 bién dd duge bién diéu rit chim chap theo hinh sin véi tén

so rat thap (vai Hz).

Chuong trinh “nhandang” (Hinh 4) duoc
xdy dung trong mdi trudng Matlab dé nhédn
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Hinh 4. Giao dién cia chuong trinh “nhandang”
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Bing 2. Két qua nhédn dang cua chuong trinh

Dit li¢u S6 mau nhin dang S6 mAu nha g o
i 3 . Tong s0 mau
(Dang song) ding dang sai

Sin chuin 10 0 10
Sut di¢n dp 10 0 10
Téng dién ap 10 0 10
Hoa tan 10 0 10
Gian doan dién ap 10 0 10
Chap chon dién ap 6 4 10
bong tram tu bu doc 10 0 10

lap

Doéng tram tu bu song 10 0 10
song

6. KET LUAN

Qua két qua nhan dang va phan loai ctia chuong trinh cho thiy phép bién dbi wavelets cé
thé dugc ding nhu mét cong cu manh dé phén tich cac tin hiéu qua do do nhiéu trén lusi dién,
ngdai ra gid tri nang lugng cia cdc mirc 1a mot trong nhitng théng s déc trung cho tin hidu dé.

Ngoai ra, tlr cac két qua nhén duoc, bai bdo da dé nghi duge mét trinh ty phan tich tur dong
cac hién tugng qua do trén ludi, qua viée phan tich cdc hién tuong qua dg trén nén ATP-EMTP,
chuyén cac két qua phan tich qua moi truong Matlab, ké tiép ky thuat wavelets duoc diing dé
tinh téan cac mirc nang lu“(mg khéc nhau, va cudi cung k¥ thuat fuz.cy logic dugc dung trong
viéc phan tich, nhén dang va phan loai tr dong cdc dang séng qué do trong ludi dién qua mét
chuong trinh nhan dang.

Hién nay, mang noron dang dugc tng dung kha rong rii trong van dé nhén dang vi c6 kha
nang tu hoc, tuy vay viéc ung dung Fuzzy Logic cling mang lai nhiig két qua kha kha quan,
néu so sanh véi cac két qua trong [6]. Hiéu qua nhan dang clia chuong trinh s& cao hon néu cé
su két hop giita nhitng vu diém cia mang noron va logic m& 1a kha ning tu hoc va kinh
nghiém. Ddy ciing chinh 1a huéng phat trién cua cac phan tich trong twong lai nham dat do
chinh x4c cao hon .

FUZZY REASONING BASED RECOGNITION AND CLASSIFICATION OF
TRANSIENTS IN POWER GRIDS

Nguyen Huu Phuc , Truong Dinh Nhon @
(1) University of Technology - VNU- HCM
(2) HCMC University of Technical Education.

ABSTRACT: The paper presents a fuzzy reasoning based method to recognize and
classify various iransients affecting the power grid quality. Different power grid transient
disturbances are considered and simulated by means of ATP-EMTP program, then analyzed
by the multiresolution analysis wavelets  technique  with calculated energy pattern
corresponding to different decomposition levels using Parseval’s theorem. The energy
distribution pattern based on fuzzy logic reasoning was then applied along with linguistic
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rules to recognize and classify various transient phenomena. To facilitate the automatic
process of recognition and classification of transients in power grid a user-friendly program
was developed. The analysis conducted and results obtained show the merit of method in use
and prospective applications of the wavelets technique to power disturbance assessments.
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