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KHAO SAT TREN HQP BO THi NGHIEM CMC-356 KHA NANG CAI THIEN
SAI SO CUA ROLE KHOANG CACH BANG MANG NO-RON MLP

Trwong Tuin Anh", Trin Hoai Linh% Nguyén Pirc Thao?

TOM TAT

YTruong Pai hoc K3 thudt Cong nghiép - PH Thai Nguyén,

2Truong Dai hoc Bach Khoa Ha Noi

Bai béo trinh bay mot s6 két qua nghién ctru Gng dung hop bd thi nghiém CMC-356 cua
OMICRON dé khao sat ket qua hoat dong cua role khoang cach, ddng thoi cling ing dung mang
no-rébn MLP dé bu sai sb vé vi tri su ¢ cua role khoang cach trén dudng day thuc té khi Xdy ra cac
su ¢b ngdn mach thong qua viéc phén tich cac tin hiéu dong dién va dién ap do dugc ¢ dau duong
day. Cac két qua tinh toan mé phong s& dugc thyc hién cho dudng day tai dién 3 pha c6 mot nguon

cung cép, dién ap 110kV, tuyén Yén Béi —

g ) Khanh Hoa va s& cho thay kha ning bu sai sb tot cua
MLP cho cac thiét bi dinh vi sy c0 trén duong day.

Tir khéa: Ro le khodng cdch, sw ¢é ngdn mach, CMC-356, mang no-rén, bii sai so.

DAT VAN DE

Role khoang cach ngoai chic ndng bao vé
cho duong day con dugc trang bi thém chirc
nang dinh vi khoémg cach su cd. RO’ le khoang
cach s€ cung cap mot chi din Ve vung Xay ra
su co Va vi tri diém xay ra su cd. Sai s6 vé vi
tri su ¢b thay ddi tiiy theo timg truong hop cu
thé (vi du nhu ro-le khoang cach c6 d6 chinh
xéac dugc thdng ké dao dong trong khoang tir
1% dén 5%) [4,5,6,7,8,9]. Trong cac mo hinh
dugc thi nghiém, dudng day truyén tai dugc
mo hinh hoéa duédi dang duong day dai voi cac
thong s6 dic trung cho qua trinh truyén song.
Tuy nhién hién nay cac két qua van con c6
nhiéu han ché. Viéc phat trién cua cac thiét bi
do méi cling nhu cac thudt toan xtr Iy tin hiéu
moéi ung dung tri tu¢ nhan tao c6 kha nang
tiép tuc cai thién duoc cac két qua phan tich.
Trong bai bao nay tac gia s€ img dung hop bd
mo phong CMC-356 ciia OMICRON dé thir
nghiém chat luong hoat dong cua role khoang
cach, ddng thoi d& xuit phuong phap sir dung
mot mang MLP (Multi Layer Perceptron) dé
bu sai s6 do role khoang cach tao ra. Role
khoang cach duoc st dung la role 7SA611
cua Siemens, cac tin hiéu dong va ap duogc
mo phong tir phan mém ATP/EMTP. Cac két
qua tinh toan va mo phong da minh ching vé
chat lwong tot ciia phuong phap.
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CO SO LY THUYET
Y tuong vé mo hinh thir nghiém role thyc té
va bu sai sd khoang cach bang mang MLP
Y tuéng sir dung mang MLP dé bu sai s6 cho
ro le khoang cach dugc thé hién trén hinh 1.
Trén mot duong day dai truyén tai, ro le
khoang cach dugc lip & ddu dudng day, nhin
cac tin hiéu u(t) va i(t) (thuong la 3 pha) tu
céc thiét bj do dé phat hién cac truong hop su
cb trén duong day.

6 tin hiéu

u, i Lote
© Role i,

khoang cach

lig= lte +Alup

Trich Xipeee Xn Alyip
chon dac Mang MLP
tinh

Hinh 1. Y{mﬁ‘ng sur dung song song mot mang
MLP dé bu sai so cho ro le khoang cach
Ngoai viéc tac dong cat cac phan tir cin duoc
bao vé cach ly khoi duong day c6 su cb, ro le
khoang cach con udc luong vi tri (tinh theo
khoang cach toi vi tri 1§p dat cua role) su cd
dé phuc vu cac cong tac stra chita. Viéc xac
dinh chinh xac vi tri s€ rat ngén duoc thoi
gian khéc phuc su cb va giam dugc chi phi
phat sinh. Tuy nhién céc role khoang cach
thudng chi sir dung thanh phan co ban (50Hz)
trong tin hi¢u do dugc dé tinh toan vi tri sy ¢b
theo nguyén 1y tong tré nén van con giy ra sai
sd u6ce lugng, dong thoi d6 chinh xac cia role
con phu thude rt 16n vao gia tri cai dat trudc
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cta tong tro thir tw khong [5,6,9], tuy nhién
gi4 tri tong trd nay lai phu thudc 16n vao cac
thong s6 thuc té cia dudong day va vao dién
dan suit ciia cac ving dat xung quanh dudng
day. Chinh vi vy ma sai s thuc t& cua role
tong tro thuong kha cao (tham chi toi trén
10%). Trong bai bao nay ta s& st dung song
song mdt mang no-ron MLP dé bu giam bat
sai s clia role khoang cach, c6 nghia la mang
MLP s& dua ra luong bu dé cong vao dap tmg
cta role sao cho:

IL'hI’nhxdc - (Ir(rle +Al MLP )| < |IL'hinhxdc - Ir(flel

Do viéc thu thap duoc cac tin hi¢u thuc té 1a
kho khan, dac biét 1a cac tin hi€u trong cac
trang thai su cd (do cac su cb trong thuc té
xdy ra tai cac thoi diém kho xé4c dinh truéc,
dong thoi thong s6 vi tri su cb ciing kho xac
dinh, mat khac dé phuc vu cac nhiém vu
thong ké thi cac ghi chép su ¢ ciing khong
dugc hoan chinh, nhiéu truong hop su ¢d chi
co cac ban ghi cua ro-le nhung khong co6 cac
thong tin vé vi tri thyc té xay ra su c¢d) vi vay
bai b4do nay da chon giai phdp tao ra cac tin
hiéu dugc mo ta nhu hinh 2. Theo d6, sé xay
dyng mot mo hinh duong day can xét bang
phan mém ATP/EMTP [2,3] v6i cac thong sd
su cd (nhu vi tri sy b, dién tro su cd, thoi
diém sy cé) duoc nguoi st dung nhdp vao
theo cac kich ban chon trudc. Str dung phan
mém ATP/EMTP dé mé phong s& thu dugc
cac tin hi¢u dong va ap (ba pha) trudc va sau
thoi diém sy c¢d. Sau d6 s& dua cac tin hiéu
nay vao hop bo thi nghiém CMC-356 cua
OMICRON ¢ t4i tao lai cac tin higu u-i nhu
d3 mo phong dé dua vao role thyuc té. Do thiét
bi CMC-356 nhan tin hiéu diu vao theo chuin
file WAV trong khi phin mém ATP/EMTP
c6 thé xuét ra céc file theo chudn MAT hodc
Excel, vi vay sé su dung phén mém Matlab dé
chuyén doi cac file tir chuan MAT sang chuén
WAV. Viéc truyén cac file WAV xudng thiét
bi CMC-356 s& duoc thuc hién bai phan mém
Test Universe, cac két qua hoat dong cua ro le
s& dugc doc vé PC béng phén mém DIGSL.
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day trong EMTP
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Hop b thi nghiém
CMC-356 (Omicron)
+ Phan mém Test
Universe V2.30/
TransPlay

Céc ban ghi két qua
tac dong clia role

Role khoang cach +
phan mém DIGSI 4.82

b
Hinh 2. Thiét bi CMC—3(525 (a) va mé hinh dé xudt
phwong phdp phoi hop cdc tin hiéu mé phong
voi ro-le thuc té
Role khoang cach dugc sir dung trong bai bao
1a role 7SA611 cta Siemens. Cac thong sd
cho role 7SA611 dugc cai dat theo dung
phiéu chinh dinh role va thiét bi ty dong do
Trung tim Diéu do HTP mién Bic tinh toan
va cai dit cho role thuc té sir dung trén duong
day 110kV Yén Bai - Khanh Hoa.
Mang MLP va tng dung trong viéc bu sai sO
ve vi tri sy co cua role khoang cach 7SA611
Mang MLP (MultiLayer Perceptron) la mot
mang truyén thing véi cac khdi co ban 1a cac
no-ron McCulloch — Pitts. C4u triic mot mang
MLP véi 1 16p an va cac ky hiéu tin hiéu
dugc thé hién trén hinh 3, trong d6 mang co6 N
dau vao, M no-ron trén 16p an va K dau ra.
Nhu trén hinh 3, néu ky hiéu chung céc trong
s6 ghép ndi gitra 10p dau vao va 16p 4n 1a W;;
(v6i i - chi s6 ciia no-ron dich, j - chi sb cua
no-rén gbc) thi ta co
i=12...M;j=012,...,N . Tuong tu néu ky
hiéu céc trong sb ghép ndi gitra 16p an va 16p
dau ra la Vi thi  ta ¢o
i=12,...K;j=012...M. Téng hop lai co
thé coi cac gia tri Wi tao thanh w e RM*N+D [3
ma trén cac trong sb két ndi giita 16p dau vao
va 16p 4an, cac gia tri Vi tao thanh
VeRKFMD 14 ma tran cac trong s6 két ndi
giita 16p 4n va 16p dau ra.
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wgl vy
Hinh 3. Cau triic mang MLP véi mét 16p vao, mét
lop an va mot lop ra

Khi 46, véi véc-to  dau  vao
X= X.,%p,....Xy €R" (ddu vao phan cuc cb
dinh x,=1) ta c6 déau ra dugc x4c dinh tudn
tr theo chidu lan truyén thuan (forward
propagation) nhu sau:
Tinh tong céc kich thich dau vao ciia no-ron
an thtr i bang:
M
U=y XW;
j=0

Tinh du ra cta no-ron an thir i v, = f, u
cho i=12,...,M (dé thuan tién cho viéc biéu
din cac cong thic, ta coi dau vao phéan cuc
cho céc no-ron 16p ra la v, =1 ¢ dinh).

Tinh tong céc kich thich dau vao ciia no-ron
dau ra thtr i:

M
g = Zvjvij
=0

Va cubi ciing ta ¢6 dau ra thir i ciia mang sé
bang:

y, =1, g choi=12,... K.
Téng hop lai ta c6 ham truyén dat ciia mang
MLP 12 mot ham phi tuyén cho theo cong
thtrc phu thude sau:

M
VY,
=0

cho i=12,...,M

choi=12,...,K.

vi="% 0 =1,

N
=0

bé c¢6 dugc mot mang MLP @€ ting dung cho
mot bai toan cho trudce, can c6 mot bd so6 liu

M
= fz[z f, u; v,
=0
N
f) [Z X W ]Vij }

k=0

mau va trén co s cac sb lidu mau do tién
hanh cac qua trinh hoc theo cac thuat toan
thich nghi cho trudc dé xac dinh cau trac cia
mang MLP (s6 no-ron trén 16p an, cac ham

truyén dat) va cic thong sb ghép ndi (W, Vi)
[1,10]. Thuat todn hoc dugc st dung cho
mang MLP trong bai bao nay la thuét toan
Levenberg — Marquadrt [10].

MO PHONG SU CO NGAN MACH
TREN bUONG DAY

Thong sé dau vao sir dung cho mé phong

Mé hinh duc‘rqg day tai dién 3 pha c6 mot
ngudn cung cap, dién ap 110kV, chicu dai
118,§km Quqc mod phong véi cac truong hop
su c¢O0 ngan mach trén duong day dugc xay
dung nhu trén hinh 4.

KhanhHoa

Ngan Mach 1 Pha Ngan Mach 2 Pha Ngan Mach 2 Pha CD Ngan Mach 3 Pha Tai100%  Tai50%

ERE

Ngan Mach 1 Pha Ngan Mach 2 Pha Ngan Mach 2 Pha CD Ngan Mach 3 Pha Tai 20%

Sy

Hinh 4. M6 hinh mé phong duong day tdi dién 3
pha khi xay ra sy co ngan mach trén duong day
Pau duong day str dung mot ngudn dién ap 3
pha 220kV xoay chiéu, mot hé théng mo ta
téng trd trong ciia ngudn. Mot may bién ap ha
ap 225/115/23kV. Cac khéi do ludong duoc
dit & dau duong day dé thu thap tin hiéu dong
dién va dién ap. Puong day tai dién 3 pha
dugc mod phong bang 12 doan dudng day theo
mo hinh LCC[2]. Sy ¢6 duge mo phong bang
viéc dong 1 téng tré Rsnort vao mach dién. Dé
md phdng cac su ¢b tai cac vi tri khac nhau ta
s& diéu chinh chiéu dai ctia hai doan lién
trude va lién sau vi tri sy ¢d sau cho van dam
bao dugc tong chiéu dai cua duong day la
khong thay dbi. Cudi duong diy co mot tai
duoc md ta boi téng tré tuong dwong cua tai
ung voi cac trudong hop phu tai khac nhau

(30%, 50% va 100% tai).

Puong day trén khong trong ATP dugc md ta
theo mé hinh LCC (Model type: JMarti)[2],
cac thong s6 hinh hoc cua cot dién duoc sir
dung trong md hinh mé phdng nhu trén hinh 5
va bang 1.
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Bang 1: Cac thong $6 hinh hoc ciia dwong ddy
truyén tai dwoc xét trong bai bdao

Pha- Pha-  D§ vong
STT Pha Cot  Pit  Pha- Pit
(m)  (m) (m)

1 A 25 23 22

2 B 25 185 175

3 C 25 14 13

o Chong 26 25
set

Day chong sét

Day dan pha

—
ha-cot]| &

[
Pha-p

DCS-dét

SN NS
Pha-dat

Hinh 5. Céu tric cétldién
- Chiéu dai duong day: 1 = 118,5 km; Tiét
dién day dan: AC - 185/29 , dién tré don vi: 1o
= 0,162 (Q/km), ban kinh phan 16i Thép:
0,345 (cm), ban kinh phan Nhom: 0,94 (cm).
- Thong s6 tai 3 pha: U =110 kV, Swi = 99,1
(MVA); cosp = 0,85
- Thong sb may bién ap tu ngdu: Cong suat
dinh mtc Sam = 125/125/25 MVA, bién
ap dinh mirc Ugn = 225/115/23 kV; So d6 dau
day: Yo TN/A-11; Pién ap ngin mach: Unc.t
=10,7%; Uncn = 33,8%; Unt-v = 19,9%;
Ton that cong suat khong tii & Ugm: APo = 38
kW; Dong dién khong tai & Uam: lo = 0,03%.ldm;
Ton thét khi ddy tai APncH = 297 KW.
- bién 4p dau ngudn: Ugn = 225 kV.
Mo phong ché do ngan mach trén dudng day
Pé moé phong sy c¢d ngan mach, dong mot
dién tré Rsnort vao dudng day voi cac truong
hop: ngan mach 1y tuong (R, =00) va
ngan mach khong Iy tudng
(Ryoq € 10,20,30,40,50 ).
Vi tri sy ¢b duoc gia thiét cr méi 10km lai ¢6
su ¢ ngdn mach xay ra trén duong day cho
dén hét chiéu dai cua duong day | =118,5km.
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Mo phong véi cac thoi diém sy ¢b khac nhau
xay ra trong mot chu ky dé khao sat kha nang
xéac dinh thoi diém su ¢b khong phu thude vao
pha cua cac tin hiéu khi xay ra su cb. Thoi
diém su cb duoc lva chon trong tap M €[0,T]
véi T =20ms 1a 1 chu ky cua tin hi¢u S50Hz.
CAC KET QUA TINH TOAN VA MO
PHONG

Céc tin hiéu mau cho role va mang MLP

Mo hinh trén hinh 2 duoc trién khai thyc té
nhu trén hinh 6 va da dugc str dung dé¢ mod
phong (bang m6 hinh trong ATP/EMTP nhu
hinh 4) v6i cac thong s6 sau day cua sy co
ngan mach:

Vi tri sy ¢d | € [10km, 20km,...,110km] : téng
cong N = 11 gia tri khac nhau cua vi tri sy cd.
Dién tro sy ¢b R, € 01250Q: téng cong co
K = 4 gia tri khac nhau cua dién tré su cb.
Logi su cd: P =4 lgai (Ngén mach 1 phg,
ngan mach 2 pha, ngan mach 2 pha cham dat
va ngan mach 3 pha).

Phu tai cudi dudng day: Q €[30%,50%,100%] :
téng cong 3 truong hop phu tai.

Hinh 6. Két noi may tinh véi hop bo thi nghiém
CMC-356 va role khodang cach 7SA522
Téng hop lai, sé cac trudng hop mé phong
ung voi vi tri sy cb, dién tr& su ¢, dang su )
va phuy tai [a NxKxPxQ=11x4x4x3=528
truong hop. Pong thoi dé khao sat anh huong
ctia thoi diém su ¢6 (tinh twong dbi theo mébe
pha cua tin hiéu) s€ xét thém M =10 truong
hop pha (bt dau tir khi dong thiét bi chuyén
mach dé tao ngén mach tinh tir 0,04 t61 0,06
(s) voi khoang cach déu 2ms) khi ngin mach
tai cac vi tri | €[10km,40km,80km,110km] v&i
gia tri dién tr¢ su ) R, =10, nhu vay s€ co
thém NxKxPxQxM =4x1x4x3x10=480
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treong hop. Khi d6 ta cé: 528 + 480 = 1008
bo dir liéu dong dién va dién 4p dau duong
day mo phong trong ATP cho cac truong hop
ngin mach duoc luu lai duéi dinh dang chudn
cuia Matlab la cac file *. MAT. Cac file nay s€
duoc chuyén thanh dinh dang WAV va truyén
xudng thiét bji Omicron CMC-356 bang phan
mém Test Universe. CMC-356 sé tao lai dung
cac tin hiéu dong dién va dién ap su cd thong
qua chirc ning TransPlay va truyén vao role
khoang cach 7SA611. Cac tac dong cua ro-le
khoang cach s€ dugc luu lai trong cac ban ghi
cta role (d6i véi loai 7SA611 ta c6 thé ghi
nh¢ t6i da 8 su kién cudi cung). Cac ban ghi
su ¢b duoc doc trén may tinh bé“mg phén mém
DIGSI 4.82 nhu trén hinh 8.

P4 OMICRON Start Page

Get Support | Customer Area

I OMICRON TransPlay - Test View
‘ File View Playback Window Help

el mjm| o] 2[¥]
m Test View

Fiay Fiels)

3
Im

nable Trigger ~

——
0

g
fm] \7;:;

For Help, press Fi 8/15/2013  [e13AM

H‘Inh‘7. Giao dién phan mém Test Universe V2.30
truyén cdc file chira tin hiéu u-i xuong hop bo thi
nghiém CMC-356

B DIGS| Manager - TA (== B

Fie Edit Inset Device View Options Window Help

EEEEYTIE [t er> BRI
B TA -- DA2013-07-21(ChayMoPhang)\ 1008File_RLKC

5 TSASZIVA T Va3
758522Y47 Var3s
T58622YA7 Va 38
T8A622YAT Var
TEA622YAT Varad
TSA622YAT Vard?
TSAB22YA.7 Var 50
TSAB22YAT Var 53
TSAB22Y4.7 Yar 36
TSAB22Y4.T War 53
T50522Y4.7 ValB2
758522Y4.7 Va B9
T58622YA7 Var B8
T88622YAT Va1

L= o
TORB2Z VAT Var 3d
TOAR2Z VAT Var 36
TRARZZ WA T Var 35
TRARZZ WA T Var 42
TRARZZ WA T Var 45
TRARZZ VA T Var 48
TRARZ2 V4 7 Var 51
TRARZ2 V4 7 Var B4
754522 Y47 Var 57
754522 4T Var 60
TOAB2Z VAT Var 6
TOAR2Z VA T Var B6
TRARZ WA T Var B3

1|6 sy T VA
B |G mses2vizvas
3 |f sy Tvat
4 [ 786622947 Var 43
BX | 7saE22va 7 var 08
() 75452247 Var 49
) 75452247 Var 52
[ ToAE22Y47 Va5
[ T5AS22Y47 Var 58
[ 754522447 Var 61
) 754522447 V64
() 75A522V47 Var 67
() 78452247 Var T0

Press 1t get Help [ [ [ 4
Hinh 8. Giao dién phan mém DIGSI 4.82
va cdac ban ghi su co
DIGSI cho phép chiing ta chon tirng ban ghi
va liét ké cac truong thong tin chi tiét bén
trong ban ghi d6 dé phuc vu cho viéc so sanh

va tinh toan tiép theo. Trong bai bao niy s&
quan tam toi thong tin vi tri sy ¢ do ro-le
udc lugng tr cac tin hiéu do luong. Trén hinh
9 thé hién thong tin vé vi tri sy ¢d "Trip Log"
trong ban ghi cta ro-le.

4 DIGSI-TA/ 2/ 75A522 V47 Var.31/75A522 =El
File Edit Inset Device View Optiens Windoew Help

HE| {BREF| 25T 2[5 | i [n | w2

B TA/2/75A522 VAT Var31/7T5A522 ==

= g Offline Metwork fault number ‘ Date and time
+-.F Settings § [
--&2 Annunciaticn 0
(i Eventlog
’

@3 General Interregation
é Spontaneous Annuncia
E Statistics

+- 39 Measurement

+-&=4 Oscillographic Recerds

[oftine [
Hinh 9. Két qua tac dong ciia role khodng cdch
7SA522 dugc doc tir chire nang Trip log

Sau khi ¢6 cac két qua vé wéc luong vi tri caa
role, tiép tuc tao cdc mau tin hiéu cho mang
MLP. Céc gia tri dong va ap cia dau dudng
day s€ duogc phan tich dé tao ra véc-to dic
tinh phuc vu cho nhiém vy nhdn dang
[5,6,7,8]. Qua khao sat cac duong dac tinh
thoi gian ta nhan théy:

- Tin hi€u dat trang thai xac lap modi sau
khoang tir 3 dén 6 chu ky ctia tan sé co ban.

- Mbi trudng hop su ¢ s& o cac gia tri cua bién
d6 thanh phan qua d6 ciing nhu bién do ciia cac
thanh phéan giao dong sau qua do khac nhau.

Vi vay, ddi voi mbi truong hop su b, tir tin
hi¢u u,(t),i,(t) & dau duong déy ta s& tao véc-
to dic tinh bao gdbm 14 gia trj ddc trung 1a: 4
gid tri tinh tir phd FFT la ty 1& gitra tong mirc
nang lugng cua cac hai bac 2, 3, 4 va 5 so voi
nang lugng cia tan sb co ban 50Hz, 10 gia tri
tire thoi tir thoi diém chuyén mach voi chu ky
ldy mau 2ms. Tong cong s& c6 14x6==84 dic
tinh dugc st dung dé dua vao khdi tinh toan
tiép theo 1a mang MLP. Nhiém vu cua mo
hinh can x4y dung 14 dua trén co s¢ 84 gia tri
dac tinh nay ta can xé4c dinh nguoc lai thong
s6 vi tri diém sy 6 (tinh tir ddu duong day).
Két qua tic dong cua role khoang cach
7SA611
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Téng hop két qua vé vi tri sy ¢b dugc thong
ké tir phan mém DIGSI ta c6 sai s6 trung binh
vé vi tri coa 4 dang su ) ng'fln mach: 1 pha
(AGO0), 2 pha (ABO0), 2 pha cham dat (ABG)
va ngan mach 3 pha (ABC) la I, =4,14(km)
tuong ung 3,49%

Két qua tac dong ctia mang MLP

Vi bo s6 1iéu 1008 mau ta s& chia 1am hai b
sb liéu con: mot phﬁn ctia bo sb lidu gém 672
mau (2/3 tong sb miu c6 dugc) dé xay dung
mo hinh (diéu chinh thich nghi cic tham sb
clia mang no-ron dé téi uu hoa sai sé dau ra),
phan con lai (336 miu) duge dung dé kiém tra
chit lugng ciia qua trinh hoc.

Tir cac két qua tac dong vé vi tri su ¢b cua
role khoang cach 7SA611 cho 1008 file su cb.
Céc gia tri sai s6 Al=1, . —1 s&dugc sk
dung trong qua trinh huan luyén mang MLP
dé bu sai s6 cho role khoang cach.

role

Vi bd 6 liéu da cho, cac mang MLP can xay
dung s& co 84 dau vao va 1 déu ra ang voi gia
tri can udc luong la Iuong can bu sai sb vi tri
su ¢b cua role khoang cach. Ham truyén dat
cua 16p 4n duoc lya chon 13 ham tansig, ham
truyén dat cua lop dau ra duoc lya chon 1a
ham tuyén tinh do gia tri caa vi tri sw ¢ tinh
theo km c6 thé vuot qué giai gié tri (-1, 1) cia
cac no-ron tansig hay (0,1) ctia cac no-ron
logsig. Thong sO can phai xac dinh chlnh con
lai 14 s6 16p an va s6 no-ron trong mdi 16p an.
Trong bai bao tac gia tién hanh thir nghiém
nhiéu c4u trac khac nhau cho céc mang mot
16p an, dong thoi s6 no-ron 4n ting dan tir 1,
2,... cho t61 khi thu duwgc mang cé cac sai )
da nhd.

Két qua chi tiét mang MLP cho phat hién
dang su ¢ duoc thé hién trén hinh 5.

Sai sb trung binh khi hoc vé vi tri su cb:
l, =1,62(km) tuong ung: 1,37%.

Sai sb trung binh khi kiém tra v& vi tri su ¢b:
l, =2,43(km) tuong tng: 2,05%.

Téng hop cac két qua st dung role khoang
cach thyc té va dung mang MLP dé giam cac
sai sO Ve vi tri sy c6 cua role khoang cach
thyc t& khi xay ra ngan mach 1 pha, ngin
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mach 2 pha, ngin mach 2 pha cham dat va
ngan mach ba pha nhu sau:

Bang 2: Cdc sai so{h,oc va sai s6 kiém tra ciia mang
MLP khi bu sai so khoang cach cho 4 dang sw co

Sais6  Saiso hoc . gz
trung trung Sai 50 ki¢m
Loai \ . ) > tra trung
N binh cia  binh cia \ .
¥  "Role  mMLP+  Dinhcua
co £ MLP + Role
thue te Role thye thue t& (m)
(m) té (m) :
ABO 2946,8 743,7 1179,1
ABG 45774 2437,4 3601,0
ABC 49984 2611,1 3467,7
AGO  4037,3 699,5 1477,0
P 4140,0 1622,9 2413,2

Tir bang trén ta thdy viéc sir dung mang MLP
dé bu sai s6 khoang cach dé cai thién dang ké
sai sO cua role (sai s trung binh giam tir
4140m xudng 2413,2m, twong tmg véi hon
40% luong sai s).

KET LUAN

Bai bao da nghién ctru va phat trién dugc mot
mo hinh tmg dung mang MLP d¢ bu sai s6 vé
vi tri su ¢ cho role khoang cach thuc té trén
duong day. Giai phap da dugc thir nghiém voi
cac hoat dong cua role thuc té 7SA611 voi
céc tin hiéu dong — 4p duoc tao ra tir thiét bi
CMC-356 trén co s¢ cac tin hiéu mo phong
su ¢b bang phan mém ATP/EMTP.

Cong trinh 6 thé ¢ cac hudng phat trién tiép
theo nhu: Trién khai cac thiét bi do ludng va
xtr Iy tin hiéu thyc té dé kiém tra kha ning
hoat dong tai hi¢n trudng ctia cac giai phap...
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TESTING THE CAPABILITY OF MLP NEURAL NETWORK IN DISTANCE
RELAY ERROR CORRECTION USING CMC-356

Truong Tuan Anh%*, Tran Hoai Linh?, Nguyen Duc Thao?

College of Technology — TNU,
2Hanoi University of Science and Technology

This paper presents the results of the application of Omicron CMC-356 testing device to examine
the performance of the distance relay, and also to check the capability of MLP neural networks to
compensate short-circuit fault location error of distance relays on the transmission line. The input
signals to the relay are the current and voltage signals at the beginning of the line. The simulations
will be performed for 3-phase transmission line Yen Bai - Khanh Hoa with 110 kV supply voltage
and will shown the good capability of MLP neural network in error compensations.

Keywords: Distance relay, short-circuit faults, CMC-356, neural networks, error corrections
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