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TOM TAT: Cdc mdy bién dp dién lyc la thiét bi chinh y&u va quan trong nhdt trong
mang truyén tdi dién nang. Vi thé cdc sy c6 nghiém trong ciia chiing cd thé gdy ra hu hng
Ién. Piéu nay khéng chi lam gidn doan cung cdp dién ma con gdy ra cdc thiét hai
lan rfng.

Pa c6 nhiéu phutong phdp chdn dodn s 6 tiém dn trong mdy bién, mét trong nhiing
phutong phdp dé la sit dung hé m& chdn dodn dya trén cdc néng dé khi phdt sinh trong ddu
mdy bién dp. Bai bdo nay trinh bay hoan chinh mgt gidi thudt sit dung h¢ mo dé chdn dodn
sy ¢6 cho mdy bién dp ddu.

1. GIOI THIEU

Viéc nghién cifu vé cdc khi phat sinh khi ddu hodc gidy cdch dién ciia mdy bi€n dp
bi s6c dién hoic nhiét da dugc thuc hién tir nhilng nim 30 ciia thé ky 20 [Ber 1938, Vog
1951, Bas 1955, Bag 1962, She 1963, Slo 1967, Ped 1968 ]. Sau dé van dé tié€p tuc dugc
nghién cifu bdi Halstead [Hal 1973]. Sau d6 1a [ Baker 1982, Inoue 1990, Nick 1991, Grant
1992, Omn 1993 va Griffin 1994 ]. Hién nay viéc nghién cifu vain dé nay phat trién rét
manh vé6i nhitng céng trinh nghién cifu cia Tomsovic, A.Amar, Kin Onn Wong, Y.Zhang,
X.Ding; Y.Lin ...

C6 nhi&u phuong 4n chdn dodn su ¢8 cho mdy bi€n 4p dya trén co s§ phén tich ndng
do khi phét sinh trong diu cdch dién, trong d6 vugt trdi 1a cdc phudng phdp sif dung tri tué
nhén tao nhu: hé logic md hay mang noron. Hé¢ m& phan tich ndng do khi trong may bién
4p rat thich hop cho viéc gidi bai todn chdn dodn sy ¢ mdy bi€n dp do c6 khd nang khai
quit héa cao, ddp Wng nhanh, nhay va xdc sudt nhdn biét sai 1a thdp so v6i cdc phudng
phdp khdc.

2. NOI DUNG

Trong hinh 1, khi nhiét d6 tai diém x4y ra sy ¢d ting thi 14n lugt sinh ra cdc khi tir
Hydro, dén Methane, Ethane, Ethylene va cudi cing 1a Acetylene (H; - CHy — CHg —
C;H; — C,H,). Hydro phdt sinh & nhiét d6 thip nhat cdn Acethylene phdt sinh & nhiét do
cao nhit (gin 1000°C ). Mét trang théi 15i c6 thé do nhiéu nguyén nhén, vi vdy viéc xdc
dinh vi tri su ¢8 12 vo ciing khé khiin. Do d6, trong bai nay chi thuc hién viéc chdn dodn su
cd tir viéc phin tich ndng dd khi. Viéc xdc dinh vi tri sy ¢ s& dudc thuc hién bing cic thi
nghiém khdc va khong dugc dé cip & day.

Phin ti€p theo s& trinh bay chi ti€t cdch thifc ding hé m& dé chan dodn sy ¢8, cu thé
v6i cdc budc : M3 héa thdng s6 vao, xdc dinh cdc him lién thudc dang md, xdc dinh ddu ra
clia quan hé md va cudi cing 12 gidi md d€ dva ra két ludn.
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Hinh 1. Lugng khi phét sinh theo nhiét dd phian hiy diu cdch dién

2.1. M héa théng sé dau vao

Phin nay st dung phuong phip md héa truc gidc d€ md héa cdc dit liéu diu vao
théng qua cdc ham lién thuéc md dya vao ty s6 da dua ra & dang rd tir d6 c6 cdc ham md
tuong ng :

0 1o AE<05
AE=C;H,/C,H; ={1 Med. 05<AE<3
2 Hi AE>3

0 Lo EA<29
2 Hi ‘EA229

5~ Lo MH < 0.1
0 Med 0.1sMHZ<I

MH=CH,/H, =
bl U B S
2 Vhi MH >3
0 Lo EM«I
EM=C,H /CH, =
2 Hi EMz=1

0 Lo EE <0.1
2 H AE>3

2.2. Xdc dinh cac ham lién thudc

TiX cdc khodng ty s8 md vira dinh nghia trén, hoan toan c6 thé xdc dinh cdc ham
quan hé mdJ cho tirng ty s& md. Vi du, d6i véi ty s6 AE c6 3 ham quan hé md tuong ng
cho 3 gid trj d3 dugc dinh nghia Lo, Med va Hi, vi viy cin ph3i xdc dinh 3 him nay cho ty
s6 AE nhu sau:
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1 u<a
AELo=4(b-u)/(b-a) asuc<b

0 u>b

( 0 u<a
(u-a)/(b-a) asu<b
AEMed(u,a,b,c,d) =< 1 b<suc<c
(d=u)/(d-c) c<u<d

0 u>d

1 u>d
AEHi(u,c,d)=q(u-c)/(d-c) c<us<d

0 u<ce

.

C4c ham quan hé trén ciing c¢6 thé md td biing cdch phan loai ty so theo dd thi (Hinh 2):

. Lo Me Hi .,
1 L Me Hi a=0.475 1 bj?z';
b=0.525 c=2.85
c=2.85 o
AE d=3.15 EE o
ab i d a b C d
1 Lo Me Hi a=0.095
b=0.105
¢=0.95 ,d=1.05
MH e=2.85, f=3.15
a b C d € f
1 Lo Hi 1 Lo Hi
a=0. 95
EM  b=105
a b aviib

, Hinh 2. Phin loai ty s& theo d6 thi
Budc ti€p theo cin xdc dinh cdc ludt tham khdo dudi dang md, cdc ludt nay dua vao
15 su ¢d dugc dinh nghia trudc trong Bang 1. va dua vao Bédng 2. dé xay dung cdc ludt mo
chin dodn su c6:
— If MH=Med & EM=Lo & AE=Lo & EE=Lo & EA=Lo then Condition_A
— If MH=Lo & EM=Lo & AE=Lo & EE=Lo& EA=Lo then Condition_B
— If MH=Lo & EM=Lo & AE=Med & EE=Lo& EA=Lo then Condition_C

- If MH=Lo & EM=Lo & AE=Lo & EE=Med& EA=Lo then Condition_D

.................................
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Bang 1. Cic dang su c&

3
S

Su ¢cé
Khéng sy ¢, binh thuding
Pdnh Ita cuc b véi ning lugng thap

Bidnh Iita cuc bd vdi ndng lugng cao

Pdnh 1a cuc bd va qud tdi

Pidnh Itta cuc bg vdi nang lugng gia ting

Phéng dién ning lugng thip: Pdnh Iira khi khong tdi

Phéng dién ning lugng thip: Pdnh lira lién tuc

Phéng dién ning lugng cao: HO quang vdi dong tdi
Qud nhiét phdn ddy din boc cdch dién
Qud nhiét phitc tap vad diy din qué nhiét

Qud nhiét phitc tap va phéng dién ning lugng thip
Su ¢6 nhiét vdi nhiét dd < 150°C

Su ¢6 nhiét véi nhiét d6 100°C = 200°C

Su ¢6 nhiét véi nhiét d6 150°C - 300°C

Su ¢& nhiét véi nhiét d6 300°C > 700°C

O |0 | |en
D0 |ZIZ2|R|w|—~|Z|Q|™|m|T|0 ||

Bang 2. Bing x&p loai su c6

AE=Lo | AE=Med | AE=Hi
EE=Lo | EE=Med | EE=Hi | EE=Lo | EE=Med | EE=Hi | EE=Lo | EE=Med | EE=Hi

MH= | EM=Lo B D E C
Lo | EM=Hi
MH= | EM=Lo A I F
Med | EM=Hi N I K G H F G H
MH= EM=Lo M (0] P K
Hi EM=Hi N
MH= EM=Lo P
VHi | EM=Hi |N

2.3. Xdc dinh k&t qua dau ra ctia quan hé mJ

Viéc x 1y cdc dir liéu md s& ding ky thuit x{& 1y Max/Min trudc khi cho ra k&t qud
md dé€ chdn dodn dua trén cdc ludt md di dé cdp & trén. M6t vi du cu thé cho trudng hgp
phén tich trong diéu kién N khi cdn xit 1y cdc dif liéu d€ c6 két qué 1a mot dang md, bing
viéc dp dung k¥ thudt Max/Min:
St dung k¥ thuat Min d€ xdy dung cdc luit cho diéu kién su c6 N:
— Rule_NI = Min{ MH=Med , EM=Hi, AE=Lo, EE=Lo};
— Rule_N2 = Minf{ MH=Hi , EM=Hi, AE=Lo, EE=Lo };
— Rule_N3 = Min{f MH=VHi , EM=Hi, AE=Lo, EE=Lo };
St dung k¥ thudt Max dé xdc dinh trong s6 clia diéu kién su ¢ N:
— Condition_N = Max(Rule_N1, Rule_N2, Rule_N3)
Vi céch tinh tuong t s& d& dang xiy dung dudc quan hé dé c6 dudc cdc trong s
md cho cdc diéu kién con lai,vi du:
— Condition_F = Max(Rule_F1, Rule_F2);
—  Condition_G = Max(Rule_G1, Rule_G2);
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2.4. Gidi mo dva ra két ludn

Pé gidi md phdi dva vao bing mi sy c§ dugc dinh nghia trong Bingl.. Tuy theo
trong 8 clia diéu kién sy c8 (Bing 3.) s& tuong ing v6i cdc két ludn theo dang ngdn nglt
thdng thudng clia con ngudi.

Bang 3. Trong s6 cda diéu kién su c8

Gid tr Mitc dp

1 Chiic chin cé
0.75 - 0.99 Rit 6 thé
0.50-0.74 C6 thé
0.25-0.49 C6 khd niing
0.01-0.24 C6 rit it khd ning
0 Chic chdn khong

Vi du, k&t qua ghi nhin cudi ciing sau khi phén tich cdc diéu kién sy cd M, N,G la:
— Piéukién su ¢d M c6 trong s6 12 0.15
— Diéukién su cd N c6 trong s6 12 0.30
— Diéukién su cd G ¢ trong s6 12 0.55
Khi d6 két qud ciia gidi thudt s€ 1a:
— Cé6 rat it kha ning_ Su cd nhiét véi nhiét d6 < 1500C
— C6 kha nang_Su cd nhiét vgi nhiét dd 1000C -> 2000C
— 6 thé_Phéng dién ning lugng thip: Pdnh Iifa lién tuc

2.5. Thi¥ nghiém va danh gia

Tir cdc 1y thuy&t co s3 va cdc thudt todn da trinh bay chi ti€t & cdc phan trén, xay
dung mot chuong trinh hoan chinh trén phin mém MatLab. Sau d6, van hanh thi nghiém
va so sdnh k&t qui chdn dodn sif ¢& tiém &n trong mdy bi€n dp dién luc véi 3 phudng phdp
khdc, d6 1a phuong phdp theo 1y ludn clia Domenburg, theo Rogers va phuong phdp ing
dung mang Neural.

Chuong trinh x4y dung theo nguyén tic sau: nhdp vao cdc thong sd ddu vao 1a cic
ndng do cia khi phin tich trong miu dau (Hy, CHy, CoHz, CoHy, CoHe) , sau d6 cho céc
chuong trinh phén tich theo 4 phuong phap trén, cudi ciing xudt ra k&t qud da phan tich ra
cita s8 hién thi k&t qud (Hinh 3).

Vi cdc k&t qua ghi nhin sau khi chin dodn trén 62 miu tham khdo (da biét trudc)
theo 4 phuong phdp néu trén, co thé ddnh gid d6 chinh xdc mdt cdch twong d6i khdch quan
(Bing 4.).

Bang 4. K&t qud chdn dodn sy c6 mdy bi&€n 4p

\Phuong phdp Dornenburg Roger Neural Fuzzy
Téng 6’ mdu chdn dodn 62 15 62 62
S& chdn dodn diing 33 10 35 59
86’ chdn dodn sai 29 5 27 3
Ty Ig diing (%) 53,22 66,67 56,45 95,16

K&t qua trinh by trong Bang 4. d3 ching minh tinh wu viét cia phuong phép st
dung hé md chdn dodn sy c8 mdy bién 4p dién lyc dya trén cdc ndng dd khi phit sinh trong
ddu mdy bi€n 4p v6i d6 chinh xdc nhin dang rit cao(>95%).
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Hinh 3. Giao dién chuong trinh chian do4n su c¢6 may bién 4p

3. KET LUAN

— Hé md chin dodn sy ¢6 mdy bi€n 4p dién luc dua trén cdc ndng d6 khi phét sinh
trong ddu mdy bi€n dp rat thich hgp cho viéc gidi bai todn chian dodn sy c¢6 mdy bi€n 4p,
do né ¢6 kha ning khdi quit héa cao, dip ing nhanh, nhay va xdc sudt nhin biét sai 1a
thdp so véi cdc phuong 4n khic.

~ Hé md chin dodn sy ¢6 mdy bign 4p theo phuong phdp phan tich néng d6 khi phat
sinh c6 thé dudc sif dung 1am bdo vé du'trit va bio vé tién su ¢, va dudc sif dung trong hé
gidm sét tryc tuy€n trang thdi 1am viéc cia may bi€n 4p nhung khong thé 1am bio vé chinh
do cédc khi phdt sinh thi cin ¢ thdi gian.

— DE thyc hién bdo vé mdy bi€n 4p theo phuong phdp phan tich néng d6 khi két hop
hé md nén bo tri cdc cdm bién do néng dd khi (5 loai khi) trong dau bi€n dp hodc c6 thé bs
tri k€t hop véi cdc cdm bi&n khong dién khdc va k&t hgp véi viéc sit dung hé SCADA.

TRANSFORMER FAULT DIAGNOSIS USING FUZZY LOGIC
Quyen Huy Anh"Y, Dang Manh Cuong®®
(1) University of Technical education Ho Chi Minh City
(2) College of Electrical II

ABSTRACT: The power transformer is one of the main components in a power
transmission network. Major faults of transformers can cause extensive damage. These
faults do not only interrupt electricity supply but also result in large revenue losses.

There are several methods for diagnosis of implicit faults in power transformer, one
of them is diagnosis based on the Dissolved Gas Analysis (DGA) performed routinely using
the technique of fuzzy logic. A fuzzy logic interpretation module which can be used for
interpreting most of DGA test results has already been completed and discussed in
this paper
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