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TOM TAT

Nghién cttu nay dé xuat mot phwong phdap nhan dang va dinh vi tri su ¢6 trong luéi
dién phan phoi bé“mg mang no-ron nhan tao. Viéc nhan dang va dinh vi su ¢d trong
ludi dién phan phéi bang cac phuong phap truyén thong tieong ddi phiic tap do mo
hinh vat ly ctia hé thong chua hoan chinh, ciing nhu thi€u thong tin vé cac thong s6
duong day, may bién 4p, trang thai n6i dat cua tram bién 4p, v.v. Do d6, két qua
nhan dang va dinh vi su ¢ tit cdc phwong phéap truyén thong thuwong cd do chinh
xac va do tin cdy han ché. Phuong phép dugc dé xudt sit dung 176 b dix liéu mo
phong su cd tir 477 duwong day ra ctia tram bién ap 110kV Tan Mai (Quang Ngai) dé€
huén luyén va kiém tra. Két qua tht nghiém mo phong cho thdy mang no-ron nhan

tao c6 thé xac dinh su ¢d trong ludi dién phan phdi véi d6 chinh xac cao.

Tw khéa: Su 6 ludi dién phan phdi; vi tri sy ¢d lwdi dién, mang no ron nhéan tao.

1. MO PAU

Luwdi dién phan phoi chiém ti trong rat 16n trong hé thong dién, la ludi dién rat
phtic tap bao gom nguon dién, duong day phan phdi, may bién ap phu tai, ... Do dé
viéc van hanh can dam bao chat lwong dién nang, do tin cdy, tinh lién tuc va on dinh.
Trong qua trinh van hanh, mot trong nhitng van dé quan trong la xac dinh va xt ly cac
sw c0 trén ludi. Theo thong ké, xac sudt sy o trén cac duong day phan phdi la cao nhat,
véi cac dang su 8 dién hinh nhw ngan mach, dit day, cham dat, sét danh véi cac nguyén
nhan do gidng sét, do hanh lang, do chét lwgng thié€t bi va mot s6 nguyén nhan khac nhu
do quan ly van hanh, do dong vat, ... Viéc nhan dang va dinh vi su ¢d trén ludi dién
phan phdi bang cac phuong phap truyén thong twong d8i phtic tap do chuwa xay dung
duoc mo hinh vt ly day du ciing nhu thong sd duwong day, may bién ap, tinh trang ndi
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dat ctia tram, ... Bén canh d¢, cac so liéu do duoc tir may bién dong dién, may bién dién
ap dwa vao ro le thuong cé sai s6 do van dé bao hoa, song hai hodc sy ¢6 cham dat qua
cac vat thé trung gian. Do d6, két qua nhan dang va dinh vi sw 0 tir cac ro le bao vé
thuong c6 do chinh xac va do tin cay han ché.

Hién nay, mot s phuong phap chudn doan vi tri 16i trong lwéi dién phan phoi
nhu chuin doan dua trén phan tich mau dong dién, dra trén tai bi gian doan [1]. Trong
d6, phuong phéap Takagi duoc ting dung cho role bao vé ky thuat s6 cua hang GE va Sel
ddi voi so d6 mot sgi duwong day don co su ¢d. Bén canh d6, viéc xac dinh phan doan sy
¢ nho vao cac tin hiéu canh bao tir cac thiét bi phat hién s ¢ 1ap tai cac phat tuyén dau
ngudn (FTU) hodc ttr cac thiét bi chi bdo sw ¢§ (FI) tich hop san trong cac thiét bi déng
cét két hop trang thai thuc t& cta lwdi dién. M6 hinh hda mot lwdi dién phan phdi hinh
tia don gian d€ phan tich va chuan doan vung s cd dya vao tinh trang déng/mé cua
thiét bi d6ng cat dwoc xem xét [2]. Tuy nhién phuong phéap nay chi cho biét pham vi mat
dién va khong thé cung cdp thong tin vé phan doan sy ¢d. Dya vao phép bién doi tuong
duong cta tong trd d€ xac dinh vi tri sy ¢6, phwong phap nay chu yéu dya vao cac gia
tri dong dién, dién ap su cd thu thap tir cac bang ghi su ¢d d€ tim kiém nhitng vi tri c6
kha nang bi su ¢6 [3,4]. Tuy nhién, phuwong phap nay gap nhiéu kho khin boi nhitng anh
huwong xuat phét tir cac yéu té nhu tong tro dat tai diém su 6, kha nang mang tai ctia
duong day trong su ¢6 hay phat tuyén nhan dién tir nhiéu nguoén. Ngoai ra, viéc tng
dung tri tu¢ nhan tao Al (Artificial Intelligence) vao cdc bai toan phan tich va nhan dang
sw ¢ trong hé thong dién c6 thé dat duwoc do chinh xac cao ma khong can mo hinh cta
hé théng da duoc nghién cttu gan day [5-9].

Vi vay, trudc nhitng nhu cau thuc tién, bai bdo str dung mo hinh tri tué nhan tao
véi c&u trtic mang no ron nhiéu 16p truyén thang (FNN-Feedforward Neural Network)
va thudt toan toan lan truyén ngugc (BP-Back Propagation) dé nhan dang va dinh vi sy
0 trén luwdi dién phan phoi. Bai bdo bao gom cac phan nhu Co so ly thuyét duge mo ta
trong Phéan 2, Phan 3 dé xuat giai phap. Phéan 4 trinh bay két qua va thao luan. Cudi cung,
két luan dugc dua ra trong Phan 5.

2. CO SO LY THUYET
2.1. M6 ta hé thong luéi dién dién phan phéi

Hé thong ludi dién phan phdi 3 pha co ban bao gom nguoén dién, duong day
truyén tai va phu tai, nhu Hinh 1. Tuy thudc vao nhiing hé thong va qui moé khac nhau
ma cac thong sd ctia hé thdng sé khac nhau.
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Hinh 1: M6 hinh hé thong luéi dién phan phoi

M6 hinh m6 phong bao gom cac thanh phan Khéi nguon (tao ra ngudn xoay
chiéu véi tan s6 50hz, dién dp 24kV), may bién ap thong s6 ngudn(goém cac thong so tong
trd th ty thuén va tong trd th tw nghich), khéi do lwong 3 pha (dung dé€ do dong dién,
dién ap 3 pha), khdi duwong day (bao gom cac thong s6 pha, chiéu dai duwong day, dién
trd, dién khang duong day) va khoi sy ¢ (khoi nay dé€ tao cac dang sy ¢d md phong,
bao gdm cac thong s su ¢d, thoi gian su ¢d, dién trd sy cd, pha bi sy ¢6), Hinh 2.
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Hinh 2: M6 phong hé thong dién trén Matlab simulink

Cac su c6 dugc dé cap dén trong nghién ctru nay bao gom sw ¢cd mot pha cham
dat tai mot trong cac vi tri (vi du vi tri P1, P2 hodc P3 nhw Hinh 1b), su ¢ ngrfm mach hai
pha va su cd ngén mach hai pha cham dat. Vi du truong hop pha A cham dat tai vi tri 1,
dong dién pha A 16n, dong dién cua cac pha B va C con lai khong d6i, dién ap pha A
giam thap hon 2 pha con lai, Hinh 3b.
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Hinh 3: Dang song ngudn xoay chiéu 3 pha va su ¢ pha A cham dét (dién ap va dong dién)

Viéc mo6 phong hé thdng ludi dién phan phoi cho ta cai nhin tong quan vé hé
thong, day la cong cu dic luc d€ kiém nghiém cac truong hop suw ¢d xay ra, ddc biét la
hé théng khong thé xay dung mo hinh dé kiém nghiém thuec té.

2.2. Gidi thiéu vé mang noron nhan tao (ANN)

Mang noron nhan tao, Artificial Neural Network (ANN), la mét mo6 hinh xt ly
thong tin phong theo cach thitc xtt ly thong tin ctia cac hé noron sinh hoc. N6 dwoc tao
nén tir mot s6 lwong 16n cac phan tw (goi la noron) két ndi voi nhau thong qua cac lién
két (goi 1a trong s6 lién két) lam viéc nhuw mot thé thdng nhat d€ giai quyét mot van dé
cu thé nao d6. Mot ANN duoc cdu hinh cho mét ting dung cu thé (nhan dang mau, phan
loai dit liéu, ...) thong qua mot qua trinh hoc ttt tap cac mau huin luyén. Vé ban chét hoc
chinh la qua trinh hiéu chinh trong sd lién két gitta cdc noron. Mot noron la mot don vi
xw ly thong tin va la thanh phéan co ban ctia mét mang noron. C4u triic cia mot noron

duwoc mod ta trén Hinh 4.
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Hinh 4: M6 hinh mot no ron

Cac thanh phan co ban ctia mét noron nhan tao bao gom:
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- Tap cac dau vao: La cac tin hiéu vao (input signals) cia noron, cac tin hiéu nay
thuong duwoc dwa vao dudi dang mot vec-to m chiéu.

- Tap cac lién két: M6i lién két duoc thé hién béi mot trong s6 (goi 1a trong s6 lién
két — Synaptic weight). Trong s lién két gitta tin hiéu vao thit j v6i noron k thuwong dwoc
ki hiéu la wy. Thong thuong, cac trong s6 nay dwgc khoi tao mot cach ngéu nhién & thoi
diém khoi tao mang va dugc cap nhat lién tuc trong qua trinh hoc mang.

- B0 tong (Summing function): Thuong dung d€ tinh tong cua tich cac dau vao
véi trong s6 lién két ctia né.

- Ngudng (con goi la mot do 1éch - bias): Ngudng nay thuong dwoc dua vao nhwe
mot thanh phan cta ham truyén.

- Ham truyén (Transfer function): Ham nay duoc dung d€ gidi han pham vi dau
ra ctia mdi noron. N6 nhan dau vao 1a két qua ctia ham tdng va ngudng da cho. Thong
thuong, pham vi dau ra cua mdi noron duoc gidi han trong doan [0,1] hodc [ - 1, 1]. Cac
ham truyén rat da dang, c6 thé'la cac ham tuyén tinh hodc phi tuyén. Viéc lya chon ham
truyén nao la tuy thudc vao tirng bai toan va kinh nghiém ctia nguoi thiét ké mang.

- DAu ra: La tin hiéu dau ra ctia mot noron, véi mdi noron sé cé t8i da 1a mot dau
ra, la két qua ctia ham truyén.

M6 hinh ANN duwoc st dung rong rai nhat la md hinh mang nhiéu tang truyén
thang (MLP: Multi Layer Perceptron). Mot mang MLP tong quat cé n 16p (n>2) (thong
thuong 16p dau vao khong duoc tinh dén), trong d6 gom mot 16p dau ra (16p thie n) va
(n-1) 16p an, nhu Hinh 5.

Lépanl Lop an (n-1) Lopra

1."

Hinh 5: Mang MLP tong quat

Q1
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3. DE XUAT GIAI PHAP XAC DINH DIEM SU €O TREN LUOI PIEN PHAN PHOI
DUNG MANG NO RON NHAN TAO

3.1. M6 hinh luéi dién phan phdi Tan Mai (Quang Ngai)

Dua trén dac diém cua xuét tuyén, bai bao chon xudt tuyén 477 tram bién ap
110kV Tan Mai (Quang Ngai) d€1lam doi twong dp dung thuét toan xac dinh vi tri su 6,
dwoc md phong trén chuwong trinh PSS/Adept dwa vao cac thong so thuece t€ cua ludi dién
bao gom dién tro dién khang qui d6i phia thanh cai 22kV TBA 110kV Tan Mai (Thong
sO nay tir Trung tam diéu d¢ mién Trung), cac thong s6 duwong day, may bién ap phu tai,
cOng suat phu tai (thong s nay tir Cong ty Dién luc Kon Tum) nhu Hinh 6.

3.2. Thuét toan xac dinh vi tri sw ¢4 sit dung ANN
3.2.1 Xac dinh cdu trac va di liéu théng s6 dau vao cho md hinh ANN

Nhu ta da biét, d6i v6i ludi dién phan phdi chi ¢6 thé van hanh hinh tia theo qui
dinh, do d6 khi sy ¢0 xay ra ta chi ¢ thé st dung cac thong s6 do lwong duoc tai mot
dau duong day. Ngay nay vdi su gop mét ctia cac dong role so hién dai, cac thong s do
luong su ¢ ghi nhan duoc kha day du. Dya trén nhiing thong s6 thu thap duoc, tac gia
chon c&u triic mang ANN lan truyén thang (hay con goi Feedforward Neural Network
(FNN)) va thuét toan toan lan truyén nguoc (Back Propagation - BP) nhw Hinh 7 véi
nhitng thong sd dau vao, 16p dn va dau ra nhu sau: Lép dit liéu dau vao 12 no ron, bao
gom cac thong so dong dién sw 6 (I, I, Ic), goc dong dién su ¢d (@i, @, i), dién ap sw
0 (Us, Up, Uc) va goc dién ap su ¢ (¢us, @ub, @uc); SO lwong no ron 16p an: 12 no ron; Lop
d@ liéu dau ra 4 no ron bao gom su c6 pha A, B, C va khoang cach sy ¢ (km); Ham kich
hoat ctia cac 16p duoc chon nhu sau: Lép dau vao dung ham Log-sigmoid, 16p dau ra
dung ham Linear.
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Hinh 6: So d6 xay dung trén phan mém PSS/Adept mé phong XT 477 TBA 110kV Tan Mai
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Lop dau vao

Lép an

Lép dau ra

Hinh 7: M6 hinh mang ANN véi 12 no ron dau vao, 12 no ron 16p an va 04 no ron dau ra

Str dung phan mém PSS/Adept d€ md phong lan luot ting vi tri sy ¢d, ting dang
sw 0. Két qua mo phong ta c6 dugc lan luot cac bo thong sd vi tri sy ¢6, dang sw cd va
cac gia tri sy cd do luong duoc tir phia dau nguon. D€ thuan loi cho viéc cap nhat bo div
liéu cling nhw bo sung cac thong sd ghi nhan duoc tir nhiing su kién xay ra trong thuc
t€, ta st dung file excel d€ cap nhat. Sau khi mo phong ta ¢ duoc b thong s6 véi 176
tap di liéu dang nhu Bang 1, v6i pha su ¢8 twong tng vdi gia tri 0 1a khong bi su ¢6, gia
tri 11a bi sy 6. V6i 176 tap di liéu ta stt dung 142 (80%) tap danh cho viéc huan luyén
mang (Training), 17 (10%) tap danh cho xac thuc (Validation) va 17 (10%) tap danh cho

kiém tra két qua (Test).

Bdng 1: B6 dit liéu thong sd su ¢6 XT 477 TBA 110kV Tan Mai

A 1 1 0 1 1
Output phase B 1 0 0 1 0
C 1 0 1 1 0
length 2.73 2.73 2.73 3.13 3.13
Uda 4.973 6.734 12.484 5.268 7.074
2Uda 344.3| 348.364 6.225| 345.35| 349.299
Dién 4p Udb 4.973 12.485 13.133 5.268 12.523
’ 2Udb 224.38( 246.157 232.593| 225.358| 245.889
Udc 4.973 13.121 6.733 5.268 13.137
e 2Udc 104.38| 112.557 108.355 105.358| 112.852
Ipa 3553.478| 3411.249 123.96| 3432.993| 3235.656
Zldpa 287.365| 290.312 240.744| 287.661| 290.575
Dong dicn Ibb 3553.478( 119.575 218.571| 3432.993| 126.516
T (zldb 167.365( 122.557 220.609| 167.661| 122.007
Ibc 3553.478| 223.203 3411.393| 3432.993| 230.083
Zldpc 47.365 99.62 50.313| 47.661| 100.022

3.2.2. Hudn luyén mang va chi tiéu danh gia

Qua trinh huédn luyén mang véi ky thuat lan truyén nguoc véi sai s6 dugc tinh
theo phuong phap Levenberg — Marquardt (LM), toc d6 hoc (learnig rate) a = 0.01. Chi
tiéu danh gia dugc st dung la sai sd binh phuong trung binh MSE (Mean Square Error).

Céc phuong phap nay duoc tich hgp trén Neural Network Toolbox ctia Mathlab.
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3. KET QUA VA THAO LUAN

Tai giao dién van hanh, Hinh 8, nat “Tai dix liéu dao tao” dé€load cac tap dix liéu
tir file Excel, nat “Pao tao” dung huan luyén véi cac trong s6 ban dau la ngau nhién,
thuat toan la Levenberg — Marquardt, chi tiéu danh gia 1a sai s6 binh phuwong trung binh.
Nut “Lwu thong s6 mang” va “Mé thong s6 mang” dung dé luu lai cac thong s6 mang
ANN da hoc hoac mo cac thong sd mang da cé tir truede, viéc nay giup danh gia nhiéu
tap dit liéu trén mot bo trong sd ctia mang. Trong Panel Kiém tra, nit “Tai dit liéu kiém
tra” dé'tai 17 tap dir liéu kiém thir theo s6 thi tuw tir 1 dén 17. S6 dwoc nhap vao sé tuong
g véi s6 thit ty ctia tap dit liéu duoc load ra panel thong tin su 8, viéc nay ho tro cho
nguoi van hanh kiém tra sai s6 ctia mang. D€ kiém tra v6i tap dit liéu vira load ra, ta
nhédn nut “Tinh toan” sau do sé co két qua va danh gia.

4\ Fault Location - X
Untitled 1 b
Dik ligu dao tao Dao tao mang Kiém tra
théng tin s cd Két qua
Tai div lidu dao tao Dao tao Tai dif liéu kiém tra Ua T
Tinh toan
<Ua
MSE (Mean Square Error) 1 2

1 2 3 a Ub

& <Ub Loai sur b gy

D ligu Uc Pha A Pha A
dau vao "
=

Pha B Pha B

7 e Pha C

B a
v a Pha C
>

ik Ib

Luu théng s6 mang .

1 2 1 2 <b Khean cach Knhoan céch
D ligu A ~ A .
dau ra B M& théng sé mang B <lc
e C
1 (km) v 1 (krn)
< >
\ . ‘A A \ ~ ~ A \ 5
Hinh 8: Giao dién van hanh dé huan luyén va sit dung mang
<\ Neural Network Training (nntraintool) - = > "4 Neural Network Training Performance (plotperform), Epoch 138, Validati..  — [} X
Neural Network § o X
File Edit View Insert Tools Desktop Window Help k]

, Best Validation Performance is 0.001721 at epoch 132
10° ¢

Algorithms

s Train

Data Division: Random (dividerand) Validation
Training: Levenberg-Marquardt (trainim) —Tast

Performance plotperfarm)

Training State plottrainstate)

Performance: Mean Squared Error (mse) —_ Best
Calculations:  MEX 4
Progress E
Epoch o [ 138 iterations 1000 -
Time: 0:00:00 o
Performance 0.1 0000345 0.00 LE
Gradient: 324 0.0246 | 1.00e-07 T
Mu 0.00100 0.000100 1.00e+10 0
Validation Checks: o & 6 @
Plots g‘
0
c
]
:

Error Histogram ploterrhist)

Regression plotregress

Fit plotfity
Plot Interval ' 1 epochs
104 . . . L . L
4" Opening Performance Plot 0 20 40 60 80 100 120
@ stop Training @ Cance 138 Epgchg

a) b)

Hinh 9: Qua trinh huan luyén mang va Chi tiéu danh gia
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Trong qua trinh hudn luyén mang, thuat ngtr “Epoch” dwoc st dung d€ mo ta
qua trinh khi tat ca cac mau dau vao cua tap huan luyén duoc dua vao dé huan luyén
mang. No6i cach khac, 01 Epoch duoc hoan thanh khi tat ca cac dit liéu trong tap hudn
luyén duoc dua vao hudn luyén mang. Vi vay s6 luong Epoch xac dinh s6 lan mang
dwoc huan luyén (s6 lan dua tat ca dir liéu trong tap hudn luyén vao mang).

* Ddnh gid qud trinh hudn luyén mang: D6 thi mo ta qua trinh hudn luyén ctia md
hinh ngau nhién. Dya vao d6 thi ta thdy dwoc qud trinh huén luyén qua 138 epoch (Hinh
9a). Gia tri sai s6 binh phuong trung binh nhé nhat cua b thong s6 kiém dinh 1a 0.001721
tai epoch thit 132 (Hinh 9b).

4\ Fault Location - X
Untitled 1 ]
Dir liéu dao tao Dao tao mang Kiém tra
théng tin sw cd Két qua
I ——— Pao tao Tai dir ligu kiém tra Ua 606 thi tu diF lisu
<Ua 15
MSE (Mean Square Emor) E2] 26 e
148 149 150 0 00172101 135550 136670 A Ub 13.038 )
123080 124840 131250 A 760 357 6640 < 12250 - Loai su ¢6
56.9360  367.3430  1.3790 123770 12.4830 =
Dit ligu . ue Fra
S 123140 131310 135770 T G 13439 praa [l
35.9430 2413200  237.6660 BA050 131280 <Uc 116764 - Pha B
123130 138640 124890 1214510 1213220 & = P
159190 1176080 1173220 < > Pha C Phac
2" aman  rrannan ane .m)n <la 298 442
Luu théng sé mang B 198 659
B 3 1 2 <Ib 132192 Khoan cach RO EE)
o N A 0
Dit liéu B 0 0 2 . le 287 862 .07 17.0835
dau ra C 0 1 M& théng s mang <lc
T T 55 c 0 111.972
< > 1 (km) 27300 3
< >

Hinh 10: Két qua tinh toan sw c6 pha A

Bang 2: Két qua kiém tra sai s0 tinh toan

Théng sé déu vao Khoang | Khoang e

STT cach sy |cachswco| . . .
Uda | £Uda | UDb | £UDb | Udc | £Udc| Ida £lda Ibb £1bb Ibe 21®¢ |cé dau ra| tinh togn |22 50 %
1 5.69| 346,618 5.69| 226,618 5.69|106.618| 3,261,432| 288,082| 3,261,432 168,082| 3.261432| 48,082 375 37260 0.6395
2 6,289 348.211 6,289 228.21| 6.269| 108.21| 3.017.895| 286,679| 3.017.896| 168.679| 3.017.896| 48.679 4.75 4.6597| 1.9004
3 7.675) 351,289 7.675| 231,289 7,675(111,289| 2,454 277| 290,066 2,454 294| 170,066| 2,454 288 50,066 7.82 78472 0.3472
4 9409 354,436| 12.794| 244,231| 13,234(114,786| 2,029,223| 292 266| 187,447 118,484 290,851 102,409 8.03 8.0434) 0.1672
5 13.243| 355119 9.829| 235.693( 12.837(124.036| 309.761| 344 685| 1.793.908| 171.166| 215.071 131 9.33 94871 1.6841
6 13,248| 355,237| 10,051 236,227( 12,856(123,942| 326,748| 345908| 1,670,926| 170,688 233,223 668 10.23 10.4338| 1.9922
7 10,173| 356,385| 12,873| 243.862| 13,249|115,278| 1,598.398| 290,808 238.936| 120,046 339.09| 105,894 11.06 11.0314| 0.2586
8 10.209( 356.461| 12.875| 243.851| 13.25| 115.29| 1.5686.,842| 290,768 241.211| 12011 341.231| 106,031 1MAT 11.1607| 0.8330
9 8,915 354.143| 8.915| 234,143 8.915[114,143| 1,937,501| 290,373| 1937.53| 170,375| 1,937,507 50,375 11.99 12.0213] 0.2611

10 | 1291 3.74) 13.271| 235555) 10.42|116,904| 242,924) 239 683 333.87| 226,972| 1479407 50,379 11.99 12.0661| 06347
9.292| 354908 9.292| 234906 9.292(114,905| 1.781,191| 290,389| 1,781,196| 170.395| 1,781,246) 50,395 13.71 13.6603| 0.3625
12 | 13.275| 355,523| 10,401 236.58| 12,891/123.664 332.04| 346,795| 1497762 171,283| 239641 1,549 12.15 11.8750] 22634
13 10.87| 356,878| 12,956| 243 146| 13,326|115,981| 1,279,851| 292 843| 224 195| 124297 320,711| 108177 13.75 13.7180| 02327
14 | 13464| 356,985 11.771| 237.001| 13.051| 122.09 276.24| 352,986 686.484| 179.974] 196.654| 14466 18.20 18.2196| 01077
15 | 11,606| 356,944| 13,038| 242 268| 13,439(116,764| 058499| 298442 198,650| 132,192| 287,862 111,972 17.07 17.0835] 0.7910
16 | 11.826| 357,038| 13,065| 242,021| 13,469/116,994 861.29| 300,463| 193208 134,796 279.724| 113285 18.73 18.7269| 0.1660
17 | 11,995| 357.121| 13,085| 241.837| 13493117163 786,274| 302,255 190.693| 136.897| 274.846| 114,453 2043 204376 0.3720

* Dénh gid voi tdp dir liéu 14y tir moé phong: D€ danh gid sai s6 mang da hoc, ta st
dung 6 tap dir liéu 1ay tir mo6 phong va tap dix liéu 1y tir thuc t& d€ tinh toan, danh gia

10



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
Tap 32, S8 1E (2025) ISSN: 2354-0842

sai s0. Voi tap di liéu c6 s6 thir twe 1a 15 su ¢d pha A, khoang cach su ¢6 la 17.07km,
khoang cach mang tinh todn la 17.0835km, nhw Hinh 10.

Twong tw voi cac tap di liéu con lai ta sé danh gia duoc sai sd theo cong thixe

’ A v . A L—L 7 \ 2 7 ) A A A~
tinh phan tram sai s0 e = |tL—f| x 100, trong do6 Lrla khoang cach su co ctia tap thong so,
f

Lt la khoang cach sy ¢6 mang tinh toan. Véi bo dit liéu gom 17 tap dit liéu 1dy ra dé kiém
tra ta thdy rang két qua mang tinh toan kha chinh xac theo Bang 2, ta thay sai s8 16n nhat
1a 1.9922% va sai s6 nho nhat la 0.1672%.

5. KET LUAN

Bai bao da gidi thiéu phwong phdp nhan dang va dinh vi sw ¢ trén ludi dién
phén phéi st dung no ron nhan tao (ANN) vdi cau truc mang no ron nhiéu 16p truyén
thang (FNN-Feedforward Neural Network) va thuat todn toén lan truyén nguoc (BP-
Back Propagation), dong thoi xay dung giao dién d€ huan luyén va stv dung mang ANN.
V6i bd di liéu md phong, bo ANN hoat dong chinh xac cao (sai s6 nho nhat 0.1672%).
Tuy nhién, nghién cttu nay chi thit nghiém trén di liéu m6 phong nén chwa danh gia
duoc hiéu qua cua phuong phép trén dix liéu thuc t&. Diéu nay ciing hop ly vi trong thuc
t€ c6 nhiéu dang suw ¢ khdc nhau, dién trd su ¢6 cling phu thudc vao cac su ¢d do, bén
canh do cac thong s6 dau nguon ciing sé bi thay do6i khi cé thay doi két ludi van hanh.
Do vay dé nhan dang va dinh vi duoc chinh xac vi tri khi c6 sy ¢ xay ra can phai c6 bo
thong s6 hudn luyén mang sat voi ludi dién thuee t€ nhat. Nghién ctru sé tién hanh trén
bd dit liéu that tir cac bang ghi su c§ d€ hoan thién hé thong cling nhw ap dung mot s6
phuong phap mdi cta tri tué nhan tao (Al) d€ tang d¢ chinh xac cua hé thong.
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ABSTRACT

This study proposes a method for identifying and locating faults in distribution
power grids using artificial neural networks. Identifying and locating faults in
distribution power grids using traditional methods is relatively complex due to
incomplete physical modeling of the system and insufficient information on line
parameters, transformers, substation grounding status, etc. Therefore, the results of
fault identification and location from traditional methods often have limited
accuracy and reliability. The proposed method uses 176 fault-simulation datasets
from the 477 outgoing lines of the 110kV Tan Mai substation (Quang Ngai) for
training and testing. Practical testing results show that the ANN can identify faults

in distribution power grids with high accuracy.

Keywords: Distribution system operation, fault location, artificial neural networks.
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