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TOM TAT

Bai bdo ndy dé xudt sir dung mang no — ron phdt hién va phdn loai cdc dang sw cé trén dwong
day truyén tai. Tdp dit liéu dwoc tao bang phan mém PowerWorld va hudn luyén mang bang
phdn mém Matlab. Hiéu qua nhan dang dwoc minh hoa bdng vi du nhdn dang va phan logi su
cé trén hé thong dién IEEE 9 niit, véi s6 mau hudn luyén la 1280 mdu twong g véi cdc dang
sw ¢6. Mang no — ron truyén thang mét I6p én cho dg chinh xdc rat cao, diéu nay cho thdy c6
k}{d ndrng thay thé hé thong ro le bao vé dwong ddy truyén thong bang hé thong nhdn dang dwoc
dé xuat.

Tir khod: Mang no — ron, dwong ddy truyén tdi, ro le, nhdn dang sw co.

ABSTRACT

This paper proposed using neural networks to detect and classify the types of electrical faults on
transmission lines. The data set was created by using Power World software and online training
with Matlab sofiware. Efficient identification is illustrated by example fault identification and
classification of power system IEEE 9 buses, with the number of training samples is 1280 which
are corresponding to the failure mode. Feed — forward neural networks in the one hidden layers
with high accuracy, the result that demonstrates can replace protective relay systems in power
transmission with recognition system which is proposed.

Key words: Neural network, transmission line, relay, fault identification.

I. GIOI THIEU

lam giam do tin cay bao Vé khi mot trong cac
ro le bi su ¢d. Vi Vay, can Xay dung mot hé
théng nhan dang su ¢b ¢ cau tao don gian
hon nhung van dam bao tinh chon loc va do
tin cdy van hanh cao B!

Trugce day, dé phat hién va phan loai cac dang
su cb trén duong day truyen tai thuong su
dung céc loai ro le truyén théng nhu: ro le bao
vé qua dong, bao vé khoang cach, bao vé so
1éch.... Mdi ro le c6 mot chirc ning riéng biét,

nhiéu ro le két hop véi nhau s€ tao thanh mot
hé thong ro le bao vé di tin cay dé bao vé cho
hé thong dién 2. Uu diém ctia hé thong ro le
bao vé truyén thong d6 1a cdu tao don gian, dé
lap dt. Tuy nhién, trong qua trinh van hanh
s& gap kho khan khi phdi hop giira céac ro le
v6i nhau dé dat hiéu qua bao vé téi wu. Bén
canh d6, mot hé théng c6 qua nhiéu ro le s&

Bing cach nghién ctru cac giai phap bao vé
duong day bang hé théng ro le bao vé truyén
thong va cac phu:ong phap nhan dang mau,
bal bao dé xuat phuong phap nhan dang su
¢d duong diy bang mang no — ron nhan tao
va hiéu qua nhan dang duoc kiém ching bang
cach mo hinh hoa mé phong bang phan mém
PowerWorld va Matlab.
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Hinh 1. Hé thong ro le bao vé truyén thong(a) va hé thong bao vé dé xudt (b).

II. THUAT TOAN MANG NO - RON

Zhigang Zeng di chirmg minh dugc ring mang
no ron da 16p (MLP) chi can mét 16p an 1a da
m6 hinh hoa mot ham bat ky . Vi cdu tric
don gian, chung dugc sir dung thuong xuyén
hon so v&i nhitng cdu tric mang khac. Co hai
budc can phai duoc thuc hién trudce khi dir liéu
duogc dua vao huin luyén mang, do la tién xir
li dir liéu va phan chia dir liéu thanh cac tap
dir liéu con.

Tién xur li dit liéu hay noi cach khac 1a chuin
hoa vec — to ngd vao va vec — to muc tiéu cua
tap dir li€u s€ tranh dugc viéc ham truyén bi
bdo hoa. Dit liéu trude khi duge dua vao huan
luyén s€ dugc chia lam ba tap dit 1iéu con. Tap
huén luyén dung dé tinh toan d6 doc, cap nhat
trong sb va do 1éch. Tap xac nhan danh gia kha
nang xap xi clia cac mau va tap kiém nghiém
kiém tra kha ning tong quat hoa ctia mot mang
da duoc huén luyén.

Sau khi mang no — ron dugc khéi tao, nd can
phai dugc thiét 1ap cau hinh trén co so kiém
tra dit liéu ngd vao va muc tiéu, thiét lap kich
cd ngd vao va ngd ra cua mang cho phu hgp
voi dir 1i€u, va chon cac cai dat ngd vao va
ngd ra cho phi hop dé dat dugc hiéu suit huin
luyén mang tt nhat.

Qua trinh huan luyén mot mang no — ron lién
quan dén viéc di€u chinh cac trong s6 va do

léch nham dat hiéu sudt mang tot nhat. Ham
mac dinh dugc str dung ¢ day la sai s6 binh
phuong trung binh MSE (Mean Square Error),
nghia 14 sai s6 binh phuong trung binh giira
cac ngd ra a va muc tiéu t cia mang, dugc
dinh nghia nhu sau:

MSE = = 3N, (e)? = $IN,(t — a)?

)
C6 nhiéu giai thuat duoc st dung cho huin
luyén mang no — ron. Nhung ddi voi tap dir
liéu 16n va tng dung cho nhan dang mau
thi gidi thuat Gradient lién hop s€ tao ra do
hoi tu nhanh hon, trong d6 phuong phéap
Scaled Conjugate Gradient Backpropagation
(TRAINSCG) sé& tranh duoc viéc yéu cau
huéng tim & mdi vong lap, giam dugc thoi
gian tinh toan & mdi vong lap .

Khéi tao trong sb vado léch
bang cdc gid tri neau nhién

Trinh bay miu ngd vao
va tinh todn cde gia tri

Epoch=Epoch + 1

Két the
huan
luyén

[ Cap nhat trong 6 va d6 léch ‘

Hinh 2. Luu do thudt todn hudn luyén mang da
lop voi phuwong phap TRAINSCG.
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III. MO HINH HOA HE THONG DIEN
VA KET QUA MO PHONG

Bus 2 Bus 7

18.00 KV 230.00 KV
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23
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230.00 KV
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Pmech: MW

230.00 KV
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802.79
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700EMwW
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Hinh 3. M6 hinh luoi dién khao sat.

So dd don tuyén ctia md hinh mang dién IEEE
9 nit dugc thé hién ¢ Hinh 3. Giira céac duong
day truyén tai, duong day 7 — 5 ¢o tac dong
16n nhét 1én hé thdng, su c¢b xay ra trén dudng
day nay c6 thé gay ra ludi. Vi vay, & ddy chon
duong day 7 — 5 dé nghién ctru, nhin dang céac
dang su ¢ 1an luot xay ra trén duong day nay,
két qua phan tich nhan dang duoc str dung dé
danh gia hiéu qua cta thuat toan dé xuat.

Céc truong hop su ¢d duoc xem xét bao gom:
Ché do van hanh luéi dién bao gdm véan hanh
kin va van hanh h¢ duong day 7 — 8. Tai hoat
dong ¢ cac mic 75%, 90%, 100% va 110%.
Céc su ¢d ngan mach mot pha cham dat (AN),
ngan mach hai pha cham dat (ABN), ngin
mach hai pha cham nhau (AB), va ngan mach
ba pha can bang (ABC). Vi tri xay ra su ¢b
tir 5% dén 95% chiéu dai duong day véi sb
gia 1a 10%. Pién tré ngan mach lic sy ¢b 1a
2,5 Ohm, 5 Ohm, 10 Ohm va 20 Ohm. Két
hop cac gia tri khdo sat néu trén, 1ap duogc tap
dir liéu c6 1280 mau. Mdi mau s& co 6 thong
s6 dic trung bao gom dong dién va dién ap
trén cac pha, dugc do thong qua cac bién dong
dién va bién dién 4p lap dit o dau duong day
(Bus 7).

Tap dir liéu ngd vao dugc dat tén 1a input 1a
mot ma tran c6 1280 cdt wong tng voi 1280
mau va 6 hang tuong ung véi 6 thong sb dic
trung cia mdi mau, c¢6 cau triic nhu ¢ Bang 1.
Tap dir liéu muc tiéu dugc dat tén 1a target 1a
mot ma tran c6 1280 cft tuong ung voi 1280
mau va 4 hang tuong (mg voi bén dang sy ¢d,
12 bdn muc tiéu dé mang no — ron phan loai.
Céu trac tap dir liéu nay dugc trinh bay nhu ¢
Bang 2.

Bang 1: Ciu trc tap dir liéu input

Céu triic mang dién va tai
Chidu dai Tw 5% deil(l) 09/‘:')% (So gia
Loaiswco | AN | AB [ ABC| ABN
VA
VB
VC
IA
IB
IC
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Bang 2: Ciu trac tap dir liéu target

Céu tric mang dién va tai
Chiéu dai | Tir 5% dén 95% (So gia 10%)
Miu AN AB | ABC | ABN
Su cd AN 1 0 0 0
Su cd AB 0 1 0 0
SucdABC| 0 0 1 0
SucdABN| 0 0 0 1

Céac thong sb & tap dir liéu ngd vao duoc
liy tir két qua mo phong bang phan mém
PowerWorld va dugc dwa vao huén luyén
mang no — ron bang phan mém Malab. Bing
cach ting dan sb no ron trong 16p an cua thuat
toan huén luyén mang no — ron theo phuong
phap Scaled Conjugate Gradient, thu duoc két
qua trinh bay ¢ Bang 3.

Bang 3: Két qua huan luyén mang no — ron

86 Do chinh xac Gradient® Epoch® | MSE®
no - ron
10 50% 0,02950 86 0,1410
11 94,1% 0,01220 205 0,0588
12 93,4% 0,00879 149 0,0487
13 95,2% 0,00751 185 0,0372
14 78% 0,04180 61 0,0878
15 90,1% 0,04420 146 0,0630
16 78,1% 0,04730 94 0,0817
17 73,4% 0,02130 159 0,0953
18 78% 0,03670 61 0,0866
19 67,2% 0,10400 34 0,0204
20 84,5% 0,12400 73 0,0809

(a): D6 déc; (b): S6 lan Idp; (c): Sai so binh
phuwong trung binh

V6i s6 lugng 1280 mau dit liéu ban dau, thuét
toan s& lay ra 85% s6 lugng mau danh cho
tap huan luyén, twong tng 1088 mau; 10% s6

lugng mau danh cho tap dénh gid, twong Ung
128 mau va 5% so luong mau danh cho tap
kiém nghiém, tuong ing 64 mau.

Nhén xét:

Tir két qua trinh bay & Bang 3, voi sd ngd vao
clia mang no — ron 13 6, sb ngd ra ciia mang
no — ron 1a 4, viéc huin luyén duoc lap di lap
lai nhiéu 1an dén khi dat kha nang nhan dang
t61 wu. S6 lwong tdi wu cua cac no — ron an
dugc tim ra va sau d6 duoc ap dung la 13.
Viéc huin luyén chidm dut sau 185 lan lap voi
kha nang nhan dang chinh xac cua thuat toan
1én dén 95,2%. Nhu vay, trong bai toan nhan
dang su cd trén duong day 9 nut, chon s6 no —
ron trong 16p 4n 1a 13.

Hidden Output
Input
6
13 4

Hinh 4. Cau tric mang no — ron dugc lya chon

Output

S
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Hinh 5. Kha nang nhan dang cua mang no — ron
véi 13 no — ron trong I6p dn.

Hinh 5(a) cho thay trong s6 1088 mau dugc
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ldy ngau nhién, thi c6 270 mau la dang su co
mdt pha cham dat, 270 mau la dang sy co ngan
mach hai pha, 274 mau la dang su cb ngan
mach ba pha va 274 mau 1a dang sy cO hai
pha cham dit. Trong d6 dang su c¢6 mot pha
cham dét nhan dang chinh x4c dugc 262 mau,
su cb ngan mach hai pha nhén dang chinh xéc
duogc 232 mau, sy cb ngin mach ba pha nhan
dang chinh x4c dugc 266 mau va sy ¢ hai
pha cham dat duge nhan dang voi do chinh
xac tuyét doi.

Tap danh gia voi 128 méiu dugc ldy ngiu
nhién, trong d6 c6 38 mau la dang su cb mot
pha cham dat, 29 mau 1a dang su ) ngén mach
hai pha, 30 mau 1a dang su ) ngén mach ba
pha va 31 méu 13 dang su ¢ hai pha cham dit.
Vi két qua danh gia duoc mo ta & Hinh 5(b)
cho théy thuat toan nhan dang chinh xac duoc
36 mau su ¢d mot pha cham dét, 28 mau su ¢b
ngén mach hai pha, 28 mau sy ) ngén mach
ba pha va 31 miu su c¢6 hai pha cham dét.

TAI LIEU THAM KHAO

25

Trong s6 64 mau duoc 1ay ngau nhién dé kiém
ching thuat todn nhan dang sau khi huén
luyén, c6 12 mau 1a dang su cd mot pha cham
dat, 21 mau la dang su cd ngén mach hai pha,
16 mau la dang sy ¢6 ngan mach ba pha va 15
mau 14 dang sy ¢b hai pha cham dat. Két qua
o Hinh 5(c) cho théy 64 mau trén dugc nhan
dang véi do chinh xac cao.

Hinh 5(d) cho thay trong s6 1280 méu duoc
dua vao huan luyén, thuat toan nhan dang
duogc chinh xac 1218 mau.

IV. KET LUAN

Phuong phap nhan dang sy ¢6 trén duong day
bang mang no — ron cho d6 chinh xac khé cao,
mo ra kha ning thay thé cho hé thong ro le
bao v¢ hién tai.

Véi s6 no — ron trong 16p an 1a 13 thi d6 chinh
xac nhan dang cua thudt toan cho duong day
7 — 5 cua mang dién IEEE 9 nut dat 95,2%.
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