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TOM TAT

Bai viét nay nghién ciru cac dang sw co tiem an va ty 1é nong do cdc logi khi phat sinh khi
xudt hién sw cé tiém an trong MBA lyc; Nghién ciru phwong phdp. chan dodn su co tiém an MBA
liwc bang phwong phdp phan tich 1y 16 nong dp khi trong dau MBA theo tiéu chudn IEC
61181:2012. Giai thudt K_mean duoc su dung dé rut ngdn thoi gian hudn luyén va giam dung
lugng bo nho. Két qua cho thdy tur 6 lu’ong mau ban dau la 1000 mau da rut xuong con 900
mdu, tirc la giam 10% s6 hwong mau dau vao ma d¢ chinh xdc nhdn dang sw cé trong mdy bién
dp van dat yéu cau.

Tir khoa: K _mean; ty lé néng do khi; mang Neural nhdn tao, gidi thudt hudn luyén, chuwong
trinh nhdn dang su c6 may bién ap.

ABSTRACT

This paper examines the types of potential malfunctions and the concentration ratios of
gases emitted when potential mismatches occur in the force majeure. Research on the method of
diagnosing potential power failures by gas concentration analysis method in MBA oil according
to IEC 61181: 2012. The K_mean algorithm is used to shorten the training time, and reduce the
amount of memory. The results show that from the initial sample size of 1000 samples has been
reduced to 900 samples, ie 10% reduction in the number of input samples that the fault
identification in the transformer is still satisfactory.

Keywords:

K mean; gas concentration ratio; artificial neural networks; training algorithm, transformer
trouble recognition program

1. GIOI THIEU Metan (CH4), Etan (C2Hs), Etylen (C2Ha), va
Acetylen (C2Hz). Cac phuong phép phat hién
dua trén phan tich khi hoa tan dugc str dung
dé chan doan sy ¢ khoi dau trong méy bién
ap trude khi dan dén tinh trang nghiém trong
hon [2-3]. Nam tiéu chuan thudong dugc st
dung phan tich khi hoa tan la tiéu chuan uay
ban k¥ thuat dién quéc té (IEC), Bang quy
tic cap dién trung tam (CEGB) duya trén 4 ty
1¢ Rogers, phuong phap Rogers, phuong
phdp Dornenburg va tam gidc Duval dya
theo vién tiéu chuan ky thuat dién — dién tu
(IEEC) [4]. Cac ti€u chi trén khong lién quan
dén bat ky cong thirc toan hoc nao va cach
dién gidi ctia chung dya trén phwong phap
heuristic c6 thé thay ddi dua trén kinh
nghiém cua nha phan tich, din dén phan tich
khong dang tin cay [5]. Pé khic phuc nhimng
han ché dén tr céc tiéu chi nay, cac mo hinh

May bién ap luc 1a mot phan khoéng thé
thiéu, quan trong va dat tién trong hé thong
dién. Bat ky su ¢d nao cua may bién ap ciing
c6 thé gay ra tinh trang mat dién trim trong,
do do6 viéc phat hién sém cac su cb méi phat
sinh nham cai thién do tin cay va hoat dong
cua no6. Do do, viéc phat hién sém nhiing su
¢d ban dau may bién ap tao ra sy cai thién do
tin c@y va hoat dong cua hé¢ théng dién. Hon
nira, viéc thay thé mot may bién ap rat ton
kém va ton nhiéu thoi gian; do do viée chan
doan cac 18i sém nhét 13 rat quan trong cang
som cang tot dé ngan ngira su gia ting céac
16i may bién 4 ap. Phan tich khi hoa tan (DGA)
trong dau bién ap 1a mot phuong phap dugc
s dung dé xac dinh sy c6 méi phat sinh
trong dau may bién ap. Cac khi hoa tan chu
yéu trong dau may bién ap l1a: Hydro (Ha),



tinh toan khac nhau st dung tri tué nhan tao
(AI) da dugc su dung dé phén tich su cb phat
sinh trong may bién ap. Ung dung Al trong
chan doan su ¢ may bién 4p yéu cau dir liéu
DGA thuc. Trong giai doan 1987 — 2012, c6
hon 400 nghién ctru duoc cong bd trén IEEE
(26 EPS, 72 ANN, 58 FL va ANN - FL, 20
ANN — EPS, 248 DGA). Mot s6 phuong
phap tri tué nhin tao dwoc phat trién chan
doan chinh xac hon. Nhimg phwong phap

Mbi mau dic trung cho timg dang tinh
trang mdy bién ap, s& c6 c6 3 thong sb vé ty
1¢ nong d6 khi bao gdm: R; = CoHy/CoHa; Ra
= C,H4/H2; R3 = CoH4/CoHe.

Tap mau ngd vao 1a ma trn c6 sb cot tuong
mg v6i sb mau va 3 hang twong tng véi 3
thong s6 vé ty 1& nong do khi cia mdi mau.
Ma trén nay c6 cu trac trinh bay ¢ Bang 1.

nay hau hét pht hop voi may bién 4 ap voi mot —
su c¢d duy nhit hoic mot su cd chu yéu. Ty 1€ cac loai khi Trang thai
Nhitng phuong phdp tri tué nhan tao nay [a | Mau | Ri= | Re= Rs=
mang no ron nhan tao, logic mo, no ron — tap %ZT_"Z/ CoHa/H CZHH“/ c
mo, di truyén, mé hinh Markov an, Support R2 <4 0 f = 20
- 3 k¥ thuat do ; 1 ' =~ | Rs<1 | 1000000000
vector machine va k¥ thuat do6 hoa. Ching 0.1 R,< 1 3
dugc phat trién nhu mot ky thuat méi dé giai - - - - 1000000000
thrlch cac sy co clia may blel} ap. Trong bai 100 Fél 1< F(z)lf Rs<1 | 1000000000
bao nay, m6 hinh ANN truyén ngugc dugc ; 2= 1
xay dung dua trén phan tich khi hoa tan theo 101 Félf R.;<0,1 | Rs<1 | 0100000000
tiéu chuan IEC. Mot so sanh gitra cac két qua . . . . 0100000000
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MA TIEU CHUAN IEC 301 |orRi>| p* 5 | Re<1 | 0001000000
3 <
Tinh trang cia MBA thuong duogc chia - - - - 0001000000
lam 10 dang theo ma sau: Ri<3 |
= " ———7—— 400 | orR1> T Rs<1 | 0001000000
Mai Tinh trang may bién ap luc 3 Re=1
1 Binh thuon
miwong gon | =3 OIS 531 0000100000
2 | Phong dién cuc bd véi nang lugng R<1
thép - - - - 0000100000
3 | Phéng dién cuc bd voi nang luong 500 | =3 Igzl:l Rs>3 | 0000100000
e e o1 | Ri< | 01< [T<Rs< | 0000010000
4 | Phong hdé quang dién véi nang 0,1 R.<1 3
lugng thap - - - - 0000010000
5 Ph(’)ng h6 quang dién voi nang 600 Ri< 0,1 = I=Ro= 0000010000
luong cao 01 | Resl 3
2 A oy A " - Ri<
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e - - - - | 0000000100
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Bang 1. Cau tric tip mau ngo vao

O day, dua vao sb liéu cua cac tai liéu _tham
khao c6 lién quan, xay dung 1000 mau dé
huén luyén. Vi tap mau ngd vao bao gom
100 mau cho mdi dang tinh trang may bién
ap néu trén. Tap dir liéu ngd vao dugc dat tén
13 input1000. Pay 1a mdt ma tran c6 1000 cot
tuong lﬁ:ng voi 1000 mau va 3 hang tuong
g v6i 3 thong so dac trung cho ty 1€ cac
loai khi ctia mdi mau.

Tap muc ti€u dugc dat tén la target 1la mot
ma tran c6 1000 cot twong tng véi 1000 mau
va 10 dong tuong tng voi 10 dang su cb, 1a
10 muc tiéu dé mang Neural phan loai. Céu
tric tdp muc ti€u dugce trinh bay ¢ Bang 2.

Trang thai theo Ma
Mau

[N
N

4 51617

©
=
S

1-100

101 - 200

201 -300

301 -400

o| O] o] o] ©

401 -500

501 - 600

601 —700

701 -800

oO| Ol o] ol r|lO|lO|O | O
o] Ol PrlOlO|lO|O|O | O

801 -900

o|lo|lrPr|O|]O|lO|lO|O|O|O| ©

o|lo|lo|lo|o|o o| »r|lO | O w

o ol Ol ol Pr|lO|lO|O|O|O

oO|lo|lo|lo|lo|lo|o|Oo|O |k
oO|lo|lo|lo|lo|lo|o|Oo |~ | O
oOo|lo|lo|lo|lo|o|—r|O|O|O
oO|lr|O|lO)JlO]jlO|]O|OC|O|O

| O olo | o

901 - 1000

o
o

Bang 2. CAu tric tip muc tiéu target

3. UNG DUNG MANG NEURAL
NHAN TAO TiM RA SU CO TIEM AN
MAY BIEN AP

Mo hinh ANN dugc xay dung bang cach
sit dung phan mém MATLAB cho phuong
phap giai ma mi chuan IEC IEC 61181:2012.

Mo hinh kién traic ANN bao gom ba 16p
mang (mot 16p dau vao, mot 16p an va mot
16p dau ra).

Cac mau huan luyén dugc xay dung tir
cac mau su c6 MBA da blet cac mau kiém

tra dugc lay theo phan trim s6 mau huan
luyén.

Céc thong s6 cua miu dau vao 1a cac ma
ty 1¢ khi hoa tan theo tung dang sy cd6 MBA.
DPbi v6i mdi mau dau vao, ton tai mot mod
hinh dau ra mé ta loai su cé.

Ngod ra cua mang Neural 13 9 dang su )
tiém an va tinh trang binh thuong cia MBA

Cac gidi thuat huan luyén mang neural
duoc xem xét bao gom:

v" Giai thuat Levenberg — Marquardt

v' Giai thuat Bayesian

v" Giai thuat Scaled Conjugate Gradient
v" Giai thuét Resillient Backpropagation

Giai thuat huin luyén duoc lua chon la
giai thuat c6 do chinh xac nhén dang su cb
tiém an MBA cao nhat. Trong nghlen clru
nay, dé rat ngan thoi gian hudn luyén va
giam dung luong bd nhd can st dung, tién
hanh lya chon mau dién hinh trén co s& 4p
dung thudt toan K mean. Chuong trinh lya
chon miu dién hinh dwoc xdy dung trong
moi truong MATLAB.
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Hinh 1. Luu dd lya chon méu dién hinh
theo K_mean

4. PANH GIA HE THONG CHAN
POAN SU CO TIEM AN MAY
BIEN AP PUQC BE XUAT

Lan lugt xdy dyng cdu tric mang Neural
(xac dinh s6 Neural 16p 4n) va 4 giai thuat
huin luyén néu ¢ trén trong bai toan nhan
dang su ¢ tiém 4n MBA. Tur két qua so sanh
dd chinh xac nhan dang trong tung truong
hop khao sat, Iya chon cdu hinh mang Neural
c6 d6 chinh xéac nhan dang cao nhét.

Qua d6, giai thuat Bayesian c6 s6 mau
huén luyén 1a 70% mau dau vao, s6 mau phé
chuan 13 15% mau dau vao va s6 mau kiém
tra 1a 15% mau dau vao.
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Hinh 2. Giao di¢n huin luyén mang
Neural theo gidi thuat Bayesian

Sau 784 lan huin luyén, sai S(f) binh
phuong trung binh dat gia tri rat nho
0,00188112, nho hon gid tri mong muon la
0,01

Best Training Performance is 0.0018812 at epoch 784
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Hinh 3. Sai s0 binh phwong trung binh cia

o2

mang Neural theo gidi thuit Bayesian

Gia tri R dat xép xi 1 ching t6 mdi quan
hé tuyén tinh gilia ngd ra va muc tiéu huin
luyén tuong dbi cao, dat yéu cau.



Training: R=0.98949 Test: R=0.94367
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Hinh 4. Quan hé tuyén tinh giira ngd ra va
muc tiéu huin luyén ciia mang Neural
theo giai thuit Bayesian

Do chinh xac nhan dang 16n dat 98,78%
ddi v6i mau huén luyén va 98,7% ddi véi
mau kiém tra twong Gng voi s6 neural 16p an
la 9.
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Hinh 5. Quan hé giira d§ chinh xiac nhin
dang va so Neural 16p an ciia mang Neural
theo giai thuit Bayesian

Nhu vay, giai thuat Bayesian dugc chon.
5. KET LUAN

Tac gia hoan thanh tat ca cac noi dung
nghién ctru duge giao bao gém: Tong quan
vé dé tai; Nghién ctru kién thic chung vé
mang Neural; Nghién ctru nhan dang loai su
¢d tiém 4n cia MBA theo tiéu chuin IEC dua
trén ty 16 nong do cac chat khi CoHy/CoHa,
CHa/Ha, C2Ha/C2Hs va x@y dung thanh cong
chuong trinh chan doan sy ¢ tiém an cia
MBA theo tiéu chuan IEC trong mdi truong
Matlab.
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Power Transformers Fault Diagnosis Based on IEC Code
Using Dissolved Gas Analysis
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R1=C2H2/C2H4 (Range:<0.1 - =3)
R2=C2HAMH2 (Range: <0.1 - >1)
R3=CZHA/C2HG (Range: <1 - »3)
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Hinh 6. Giao di¢n chwong trinh chan doan
suw co tiém an may biép ap
theo tiéu chuan IEC
Trong qua trinh nghién ctru, tic gia rat ra cac
nhan xét nhu sau:

- Giai thuat Kmean duoc str dung dé rat
ngin thoi gian huin luyén, va giam dung
lugng bd nhé. Két qua cho thy tur sO luong
mau ban dau 1a 1000 mau da rat Xuong con
900 mAu, tic 1a giam 10% s6 luong miu dau
vao ma do chinh x4c nhan dang su ) trong
may bién &p van dat yéu cau.

- Céu hinh mang Neural d¢ xuit gom 3
16p: 16p dau vao gdm 3 bién (twong Gmg voi 3
dang ty 1¢ ndng do6 khi trong dau MBA), 16p
an bao gom 9 Neural, 16p ngd ra bao gébm 10
bién (twong tmg voi 10 dang sy cb tiém an cla
may bién 4p). Trén co s¢ danh gia do chinh
xac nhan dang, giai thuét huén luyén dugc lya
chon la gidi thuat Bayesian v4i do chinh xac
nhan dang 1én dén 98,7%.

- Chuong trinh chan doan sy ¢d tiém an
may blen ap dua trén phuong phap phan tich
ty 16 ndng do cac loai khi trong dau theo tiéu
chuan IEC co giao dién than thién, dé sir
dung.

- Xem xét cac phuong phap chan doan
su ¢ tiém an MBA khac nhu: Phuong phap
phan tich khi chinh, Phuong phap NTT
Flagpoint, ...

- Pé téng quat hoéa mau huin luyén can
nang xay dung mang Neural tu hoc, tu cap
nhat dit lidu sau khi nhan dang sy c6 tiém an
MBA.
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