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Nhan dang thong so dién may blen ap luc
ap dung chan doéan su ¢

Nguyén Khic Hi¢u, Ngo Vin Hién, Pham Thi Minh Thai, Pham Dinh Anh Khoi*

Tom tit—Cong tac thi nghiém chin doin may bién
ap lyc dong vai tro rat quan trong trong viéc phat
hién sé'm cac sy ¢b tiém 4n, tranh nguy co sy co phat
trién lan rong din dén hu héng thiét bi diit tién nhat
trong hé théng dién va anh hwéng dd tin ciy van
hanh. Hién nay, dé nang cao chat lwong chin doan
tinh trang may bién 4ap luc, ngoai cac ky thuit thong
thuo’ng theo quy dinh ciia nganh dién, cac ky thuat
chin do4n ning cao nhu phan tich dap ung tin so,
phén tich dap wng dién méi... di bit diu dwoge ap
dung tai cac cong ty thi nghiém dién nhung hi¢u qua
irng dung vin chua cao.

Pé mé rong kha ning ing dung cac k§ thuit chin
dosn nang cao, bai bao dé xuit mdt phwong phap méi
xdc dinh cac thong sé dién cam va dién dung trong
mé hinh mach dién thong s tip trung cia cic may
bién 4ap luc ba pha ba tru tiéu biéu dang van hanh
trén lwéi dién 110 KV duya trén ky thuét phan tich dap
irng tin sb. Két qué ap dung trong nhan dang sy ¢6
chap vong day cho cac may bién ap khio st cho thiy
phwong phap dé xuit nay c6 thé 4p dung mé rong
trong viéc phat hién cac sy ¢b dién co khac dya trén
s thay ddi cac théng sé dién trong méd hinh mach
twong dwong.

Tir khéa—may bién ap hre, phan tich dap tng tin
56, thi nghiém chin doan, thong so dién.

1  TONG QUAN

Méy bién ap luc (MBA) 1a mdt trong nhiing
thiét bi quan trong nhat va dit tién nhat
trong hé thong truyén tai va phan phdi dién. Xét vé
sO lugng, ludi dién mién Nam trai rong khap 22
tinh thanh phia Nam tir Ninh Thuan dén Ca Mau c6
19 MBA v6i cép dién 4p cao nhit 500 kV, 115
MBA 220 kV, 576 MBA 110 kV, do nhiéu nha san
Xuét cung cép nhu: ABB, Pong Anh, Toshiba, Co
dién Tha Duc... [1]. Hién nay, yéu ciu vé chét
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luvong dién nang cling nhu d9 tin cay cung c?ip dién,
thong qua cac chi s SAIDI (System Average
Interruption Duration Index) va SAIF1 (System
Average Interruption Frequency Index)... ngay
cang cao nén vi¢c danh gia tinh trang van hanh cta
cic MBA dong vai trd quyét dinh trong cong tac
van hanh cht dong cua cac cong ty dién lyuc.

Pé danh gi4 tinh trang MBA phuc vu cong tac
van hanh chi dong, cong tac thir nghiém chan doan
phat hién som cac su cb tiém an 1a hét sirc quan
trong, tranh sy cd tiép tuc phat trién lan rong. Bén
canh cic phuong phap thir nghiém truyén thong
cho cac phan tir bén trong MBA nhu cudn day
(dién trd, ti s6 bién ap, téng tré ngén mach, dién tr¢
cach dién, dién dung va ton hao dién méi, dién ap
cam ung), dau st (dién dung va tdn hao dién moi,
phong dién cuc bj), dau cach dién (ham luong
nudce, phan tich khi hoa tan, cudng do cach dién,
ung suat bé mat, 6n dinh oxy hoa, ton that...), 16i
thép (dién tro cach dién, thir dién thé dat), bo didu
ap dudi tai (do hdng ngoai, tinh trang tiép diém,
dong dién thao tac...) [2], nhiéu phuwong phap nang
cao moi cling da duoc dua vao quy trinh thir
nghiém MBA nhu phén tich dap tmg tan sb, phan
tich dap ung dién moi, phan tich phong dién cuc bo
phi truyén théng... [3] nhim danh gia toan dién tinh
trang MBA, dua ra két luan vé kha nang tiép tuc
véan hanh hay phai bdo tri bao dudng, thdm chi sira
chira khac phuyc sy cb.

Hién nay, ky thuat phan tich dap ung tin s
(PTDUTS), Frequency Response Analysis, di
duoc ap dung trong quy trinh thi nghiém MBA tai
cac cong ty thi nghiém dién thudc cac Tong cong
ty truyén tai va phan phéi dién, nhung chu yéu van
mang tinh chét canh bao vé cac su co dién va co
dwa trén sy sai khac ciia cac dic tuyén dap ung tin
sd cuia cudn day giita cac 1an do & cac thoi diém
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khac nhau, giita cac pha cia cung mdt MBA hay
clia cac MBA giéng nhau [4—6]. Diéu nay han ché
kha nang ung dung cua k¥ thuat phan tich dap ing
tan s, anh huong dén chat luong cong tac thir
nghiém chan doan noéi chung.

Dé ¢ thé gop phan nang cao chat lugng chan
doan sy ¢ MBA, bai bao gidi thiéu mot phuong
phap mg dung méi xac dinh cac thong sé dién
trong mo hinh dién twong duong cua cac MBA luc
tiéu biéu thuoc ludi dién 110 kV. Y tuong cia
nghién ctru nay xuét phat trén quan diém “mo hinh
dién twong duong cuia MBA 1a mot mang ludi cac
phan tir RLC két hop véi nhau, nhitng hu hong vé
mit vét Iy cia MBA déu din dén nhiing thay doi
vé gia tri cac thong sb dién trong mang ludi RLC
nay” [7-9].

2 KY THUAT PHAN TiCH PAP UNG TAN SO

Nguyén 1y cta k¥ thuat phan tich dap {rng tan sb
(PTDUTS) hién nay la danh gla sai sO bién d¢ gitra
cac dic tuyén dap ung tan sé do luong dudi dang
ty s6 tin hiéu dién ap trén cac dau cuc cudn day
MBA (Vimea V& Vet trong hinh 1, dién ap ngudn cap
dang hinh sin, d 16n 1-10 Vi, tin s6 bién thién
thong thuong tir 20 Hz dén 2 MHz, tily theo ciu
trac cudn ddy MBA va hé thong do). Bién do va
goc pha cua dap tng tan s duoc xac dinh theo [4,
5]

< Bién d6 = 2010g10(|Vmea|/|Vref|) (dB)
+  Goc pha = pha{Vmea} — pha{Vie} (d0)

Instrument
Hinh 1. So dd thir nghiém dap tng tin s MBA [10]

Thiét bi do dugc st dung trong nghién ctu 1a
thiét bi FRAX 101 Sweep Frequency Response
Analyzer do hang Megger san xuat (hinh 2) c6 thé
phat dién ap thir nghiém tdi da 12 V,,., trong khoéng
tan sb tir 0,1 Hz dén 25 MHz, cip chinh xac 0,1
dB (trong dai tir +10 dB xudng dén —50 dB) va
+0,5 dB (trong dai dudi —100 dB).

Hinh 2. Thiét bj FRAX 101 [11]

Hinh 3 gidi thi¢u minh hoa bién d¢ va goéc pha
dic tuyén dap ung tin s6 hd mach (End-to-End
Open-Circuit - EEOC) céc cudn day cia mdt MBA
bién 4p ba pha 40 MVA 110/22 kV t6 dau day
YNynO.

EEOC HV Magnitude curve - phase A,B,C
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Hinh 3. Dic tuyén dap mg tan s6 ba pha mot MBA 110/22kV,
40MVA, YNyn0

Vé6i két qua do dic tuyén cac dap Gng tan sb
(PUTS) nhu trén hinh 3 thi c6 thé dua ra két luan
gi vé tinh trang cia MBA khao sat? Dac biét khi
MBA nay khong c6 cac dit liéu do PUTS trude day
dé so sanh nham xéac dinh sai s6?

Trong trudng hop c6 cac két qua do DPUTS trude
day cia MBA nay (6 tinh trang xuat xuong hay tinh
trang dang van hanh tt), cac dic tuyén DPUTS cua
timg cudn day s& duoc so sanh véi nhau dé danh
gia chan doan dinh tinh (theo kinh nghiém chuyén
gia, két hop voi huong dan, tiéu chuin quéc té
CIGRE va IEEE [5, 12]) hay danh gia dinh hrorng
(qua céc hé sd twong quan trong 3 phan ving tan s6
theo tiéu chudn Trung Qubc DL/T-911 [6]). Ngoai
ra, con c6 thé so sanh cac dic tuyén DUTS cudn
day hai pha ngoai cung (AvaC) hay so v&i mot
MBA c6 cung thong s0 dinh murc, néu dir liéu trude
day khong co san.

Trong thyuc té, viéc danh gia dinh tinh phy thugc
16n vao kinh nghiém chuyén gia nén c6 thé rt tan
man va khong cé tinh thuyét phuc trong quy trinh
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chan doan. Panh gia dinh lugng theo cac hé sb
tuong quan theo tiéu chuan Trung Quoc cling chi
¢6 ¥ nghia tham khao vi c6 nhiéu yéu té chua dugc
khéo sat trong tiéu chuan nay nhu loai MBA, nhiéu
kiéu day quan, t6 d4u day... hién nay cach thirc nay
cling chua dugce cong dong qudc té phé chuan la
cong cu chinh thire mg dung chin doan... D& gop
phin nang cao do tin cdy trong danh gia dinh luong
cac két qua do DUTS, bai bao nay gidi thiéu mot
phuong phép méi xac dinh cac thong s dién trong
mdt mo hinh dién tuong duorng cua MBA g6p
phan nang cao chét lugng chan doan sy ¢ dién va
co von dang dua vao cac ky thudt thtr nghiém
truyén thong.

3 MO HINH PIEN TUONG PUONG CUA
MAY BIEN AP LUC

Céc mo hinh dién tvong duong ciia MBA c6 thé
duogc nghién ctru cung cap cac thong tin dinh lwong
phuc vu dénh gi4 tinh trang MBA néu phan anh
duogc cac hién tugng dién tir trong MBA mét cach
vat 1y. Trong sb cac nghién ciru vé md hinh dién
MBA, chi ¢6 cac m hinh thong s6 tap trung [8, 13,
14] va md hinh thong s6 phan bé [9, 15-17] dap
{g duoc tiéu chi d& ra; cac mé hinh phi vat Iy xem
xét MBA 1a mot hop den chira ma tran cac téng dan
dau cuc khao sat trong [18, 19] khong thé hién
dugc su thay d6i vat 1y cac thong sé dién gay ra do
su ¢d. Bai bao nay chi tap trung khao sat mé hinh
dién thong sb tap trung trong [8] do gidi han cac
phép do PUTS c¢6 san tai cac cong ty dién lyc cho
phan tich.

3.1 Mé hinh dién thong sé tdp trung

Theo nguyén 1y van hanh, céng suit dién truyén
gitta cac cudn day MBA duya trén hién tugng cam
{mg dién tir; vi vdy, mo hinh MBA phai biéu dién
vat ly hlen tuong nay thong qua nguyén ly blen do6i
d6i ngdu mach tir - mach dién & Vung tan sb thip.
Hinh 4 gi6i thiéu mo hinh thong s tap trung cho
mdt MBA ba pha hai cuén diy c6 to dau day
Ynyn6; trong dd, toan by cudn day cod thé duoc
khao sat tap trung, biéu dién boi mot bo phé‘m tur tap
trung (dién cam, cac dién dung va thanh phan ton
hao trong ung) [9]. Luu y 1a m6 hinh tuong duong
nay c6 thé duoc tng dung khao sat dbi voi bét cr
t6 dAu day nao cta cac MBA ba pha hai cuén day
(bing cach thay dbi dau ndi twong tmg gitra cac dau
cuc trong cac mach cudn ddy (winding circuit) phia
cao ap (high voltage - HV) va ha ap (low-voltage -
LV), trong khi mach twong hd tir - dién (dual
magnetic-electric circuit) khong thay dbi) nén tinh

7
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Hinh 4. M5 hinh twong duong thong sb tap trung
mdt MBA ba pha Ynyn6 [9]

Trong hinh 4:

— Ry va L;: tuong Gng 1a dién tré va dién cam
phi tuyén (theo tan sb) twong dwong cua tru
161 thép mot pha (QQ);

— Ry va Ly: twong tng 1a dién tro va dién cam
phi tuyén twong duong cia gong 13i thép gitra
hai pha (Q);

— Ljs: dién cam ro (pha) twong duong (mH);

— R4 va L4 tuong Gng 1a dién tré va dién cam
(pha) tht tu khong (Q);

— Ry, Ry - dién tré turong Umg cua cudn day cao

ap va ha ap (€Q);

— Cgn, Cy - dién dung doc tuong ing ctuia cudn

day (pha) cao ap va ha ap (nF);

— Cgn, Cg - dién dung tuong ng cta cudn day

(pha) cao ap va ha ap so véi dat (nF);

— Ciw - dién dung gitra hai cuon day (pha) cao

ap va ha ap (nF);

Mo hinh théng s6 tap trung c6 uu diém la don
gian, c6 thé dwoc tng dung dé xac dinh gia trj cac
thong s6 chinh (dién cam, dién dung) tir cac dir li€u
dép tng tan sé duoc do ludng boi cong ty dién lyc.
Tuy nhien mo hinh nay chi ¢6 thé tng dung trong
ving tan s6 thép (tir 20 Hz dén khoang vai kHz, tuy
theo loai MBA va cau trac cudn ddy), vi ¢ tan sb
cao hon, cudn day can phai dugc chia thanh nhiéu
phan doan dé khao sat su tuong tic cua cac thanh
phan dién cam/hd cam va dién dung doc/dat giira
cac phan doan [9].
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3.2 Xdc dinh thong sé trong mé hinh dién
théng sé tdp trung

Hinh 5 gi6i thiéu mot két qua do DUTS dang ho
mach tiéu biéu cho mot cudn day trong mot MBA
ba pha véi ba phan ving anh hudng chinh & tin s6
thap: 1) viing anh huéng chii yéu boi céc thong sd
dién cam tuong duong cua 16i thép (Li, Ly) VO‘l
diém dic trung “IND” twong tmg v&i goc pha (ti s6
dién 4p) gan —90° (dién cam ro L; chi anh huong &
viing tan s trung binh va cao [8-9]); 2) ving anh
huong chinh boi cac thong s dién dung (Cs, Co,
Ciw) v6i diém dic trung “CAP” twong tng véi goc
pha (ti s6 dién ap) gan +90°; 3) viing tuong tac gitra
cac dién cam va dién dung trén, voi céc diém cong
hudéng déc trung “RES” (goc pha gin 0°). Anh
huéng cia cac thong s6 ton hao (dién tré, dién dan)
khong dang ké tai cac diém “IND” va “CAP” (do
gbc pha dat cuc tri), va dé dang xac dinh tai cac
diém “RES” (theo giai phap md phong) nén nghién
clru nay chi tap trung khao sat cac thong sé chinh
bao gém dién cam va dién dung.

Magnitude (dB)

Phase (degree)

102 10® 10% 10° 108
Frequency (Hz)

Hinh 5. Ba phan ving anh huéng cac thong sb chinh trén
dic tuyén DUTS hé mach

3.2.1  Théng sé dién dung

Céc gia tri dién dung Cgn, Cg1, Ciw (hinh 4) duoc
xac dinh dua vao phép thir nghiém truyén thong
“do dién dung va ton hao dién méi” cho cac cudn
day trong MBA. Trong phép do nay, cac cudn day
pha cin d4u ndi voi nhau dé xac dinh gid tri tong
cong ba pha (twong tng 1a Cug, Crg, Cu trong hinh
6) theo cac cau hinh gidi thiéu trong bang 1 [20];
theo do, chi can it nhat 3 phép do phan biét nhau la
¢6 thé xéac dinh céac dién dung téng cong Cug, Cig,
Chi; tu d6 tinh dugc céc dién dung pha Cgn, Cqr,
Ciw-

Cuc Cm Cie

i

Hinh 6. So d dién dung MBA [20]

Bang 1. Cac phep do dién dung MBA hai cu¢n day

TT Che Ng? on | Noi BaAO UST | Giatri
do cap dat vé :
1 UST HV - - | LV CuL
2 | UST LV - - | HV ChHL
3 GST HV |LV | - — | Cut Cue
4 | GST LV |HV | — - | Cut Cig
5 | GSTg HV - |LV] - Cuc
6 | GSTg LV - |HV| - CLg

Chu giai céc tir viét tit trong bang 1: UST
(Ungrounded Specimen Test): ché do do vat thur
nghiém khéng ndi dat; GST (Grounded Specimen
Test): ché do do vat thu nghiém ndi dat; GSTg
(Grounded Specimen Test with guard): ché d6 do
vat thtr nghiém ndi dat c6 mach bao vé; HV (high
voltage terminal): cuc cao ap; LV (low voltage
terminal): cyc ha ap.

Trong md hinh mach théng s6 tap trung ¢ hinh 4
van con thong s6 dién dung doc ciia cac cudn day
(Csn, Cs1) chua dugce xac dinh. Do dién dung nay
khong do dugc nén s€ duoc xac dinh gian tiép
thong qua mdé phéong su dung cong cu
Simulink/Matlab. Theo d6, néu PUTS mé phong
(khi chua xét ¢6 dién dung doc trong mo hinh) c6
su sai khac so voi PUTS do luong & diém “CAP”,
ttc anh huong cua dién dung doc 1a dang ké so voi
cac dién dung do dugc, mot gia tri hop 1y cua bd
{Car, CsL} s& dugc thém vao dé can bang su sai
khac nay [8].

3.2.2  Thong sé dién cam

Dé xé4c dinh gia tri cac dién cam L; va Ly, [21]
da dé xuit mot phuong phap tinh tryc tiép dya trén
b0 co sG dit liéu cac phép do thich hop (BUTS dang
tong trd dAu cuc voi cac cAu hinh do thich hop).
Tuy nhién, trong thuc té van hanh, cac cong ty dién
luc ciing chi c6 két qua cac phép do PUTS dang ti
sO cac dién 4p (Vimea VA Vier trong hinh 1). Vi vay,
c4c tac gia bai bao nay dé xudt mot phuong phap
tinh toan gian tiép, dua trén nguyén 1y khao sat sur
thay doi ctia ddc tuyén DUTS (hd mach) theo gia
tri L1 va Ly & tan s6 thap (20 Hz dén 5 kHz), minh
hoa & hinh 7.
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Hinh 7. Su thay dbi cta dic tuyén DUTS theo gia tri L, va L,
& tin sb thip

Quy ludt anh huéng ciia dién cam L va Ly dén
bién d6 dic tuyén DUTS ving tan sb thap tir 20 Hz
dén 5 kHz (xem hinh 7) nhu sau:

Khi dién cam L;, Ly tang, dac tuyén co xu
huong giam, dich chuyén di xudng (truc bién
d6); dong thoi, cac diém cong huong dich sang
trai (truc tan so).

— Khi dién cam L,, Ly giam, ddc tuyén c6 xu
huéng ting (truc bién d6); dong thoi, diém cong
hudng bi dich chuyén sang phai (truc tan so).

— Tilg Ly/L; cang 16n, khoang cach giita hai diém
cong huong cang 16n va nguoc lai.

Dua vao quy luat nay, cac gia tri L; va Ly (ap
dung cho ting pha) s€ dugc xac dinh dinh lugng
theo cac sai s bién d6 PUTS (AMag) va do léch
tan s6 ¢ diém cong huong (Af res) giita md phong
va do luong (sim-mea) & ba vi tri, minh hoa ¢ hinh
8: diém “IND”, AMag(sim-mea), va 2 diém cong
hudng “RES”, Af resl(sim-mea) va Af res2(sim-
mea), theo luu dd giai thuat dugc gidi thiéu ¢ hinh
9.

20

C)

Measurement - phase A
---------- mulation - phase A
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Hinh 8. Céc sai sb x4c dinh thong sb dién cam

Chon céc gia tri L; va
L, ban dau

¢

Mo phong BUTS, so

sanh voi két qua do
L] = L] + AL[
l Ly=L,+AL,
Xac dinh céc sai sb:
- AMag(sim-mea) T

- Af_resl(sim-mea) Tinh toan AL;, AL,

béng Fuzzy logic

- Af res2(sim-mea)

|AMag(sim-mea)| < ¢
|Af resl(sim-mea)| < &,
|Af res2(sim-mea)| < &;

Hinh 9. Luu db xé4c dinh dién cam L, va L,

Trong hinh 9, budc déu tién “chon giatriL;, Ly
tuy y ban dau” phai nam trong pham vi phit hop véi
cong. suét va cap dién ap cia MBA (trong dai 1-10
H) dé thoi gian chay mo phong cling nhu sy hoi tu
clia két qua nhanh hon; cdc thong s0 €1, &, €3 la gidi
han sai s0 theo d§ chinh xadc mong muon. Dya theo
quy luat tac dong cua cac dién cam dén bién do
DUTS mé phong trong ving tan sb thip, khau xir
1y Fuzzy logic trong hinh 9 dugc thiét ké theo hé
thdng “Mandani” 3 ngd vao (cac sai s6 & hinh 8) va
2 ngd ra (AL; va ALy) v6i cac phép tinh nhu sau:
“And method” MIN, “Or method” MAX,
“Implication” MIN, “Aggregation” MAX,
“Defuzzification” CENTROID, minh hoa trong
hinh 10. Hé théng “Mandani” dugc chon vi 1a mot
hé théng logic md don gian, thich hop cho cac bién
ngd vao doc 1ap. Trong hé thong nay, phép “And
method” str dung ham MIN c¢6 tic dung déng ké
khi c6 it nhat mot sai s6 trong hinh 8 16n, va phép
“Or method” str dung ham MAX dé két qua c6 thé
hoi ty khi it nhdt c6 mot sai s6 noi trén thoa gidi
han cho truéc; phép “Implication” va
“Aggregation” trong thuc té khong c6 anh hudng
dang ké dén qua trinh tinh; phép “Defuzzification”
CENTROID cho thdy phu hgp véi loai bai toan
khao sat.
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XX

AN

cac phép do ti s bién va thi nghiém khong tai dién
ap thap, trinh bay twong tmg theo bang 3 va 4, 1a
bat thuong va cho thay, MBA nay nhiéu kha nang

Delta-Mag(sim-mea) bi ngén mach chdp vong cudn day pha C. Cu thé, &
FRAFuzzy = bang 3, ti so bién pha C léch it nhat 12,39% (nac
XX dicu ap 19), trong khi d¢ l1éch cho phép 1a 2% [22];
(mamdani) 3 A A A I N
P P—— bang 4 cho thay to’n hao kliong Eu pha C la} 1§.023
/ W (~17.832 %), 16n hon rat nhi€u so véi gia tri cho
XX phép dbi v6i loai MBA nay 1a 5% [22]. Cac gia tri
sai sO ti sO bien va ton hao khong tai 16n nhat doi
Detta-Res?(sim-mea) Deltaly véi MBA T1 twong Gmg 14 0,11% va 0,31%.
FIS Mame: FRAFuzzy FIS Type: mamdani
Bang 3. Két qua do ti s6 bién MBA T2
: Nac Ka Ks Kc %Ac
And method — - || Current Variable
1 5,8014 5,7997 6,6248 14,22
Or methad o |[neme 10 | 50043 | 50028 | 5,6537 13,07
19 4,2076 4,2063 4,7203 12,39
o Type
Implication — -
: Range Bang 4. Két qua thi nghiém khéng tai MBA T2
Aggregation max v Pha do Uo Io P
o A 10 kV 86,8 mA 647 W
Defuzzicall  centr. v |l Hep Close B 10kV_| 86,6 mA 642 W
— C 50V 338 A 116.023 W
Hinh 10. Thiét ké khau xir Iy mo
5 KET QUA

4 POITUQNG KHAO SAT VA KET QUA
THU NGHIEM TRUYEN THONG

4.1 Poéi twong khdo sdt

Do cac MBA 110 kV chiém ty 1& 16n trong ludi
dién truyén tai va phan phdi cia mién Nam, hai
MBA 63 MVA, 115/23 kV véi thong tin chi tiét
cho & bang 2 dugc chon thi diém dé khao sat ung
dung phuong phép dé xuét.

Bang 2. Thong s6 cac méy bién ap thir nghiém

S6 pha 3 Cong sudt | 63 MVA
Céch dién Dau Dién ap 115/23 kV
Nam san xuat | 2008 | T6 dau day | YNynO

Hai MBA nay c6 thong sb va cdu tric tuong tu
nhau; trong d6, MBA T1 ¢ tinh trang van hanh binh
thuong con MBA T2 da bi sy ¢ va cd lap van
hanh. Do MBA T2 khong ¢6 dit liéu do BUTS
trude day, cac dit liéu do PUTS cua MBA T1 ¢6
thé xem nhu 14 dir liéu & tinh trang van hanh binh
thuong ctia MBA T2 dé phan tich.

4.2 Cdc két qua thir nghiém truyén thong doi
voi cac MBA khdo sat

Trong s6 cac hang muc thi nghiém chin doan
truyén thong d thuc hién ddi voi MBA T2, chi co

Bang 5 gidi thidu gia tri cac thong sb dién dung
(nhan dugc tir phan tich cac phép do dién dung va
ton hao dién moi) va dién cam (tir phwong phap dé
xut, voi cac gidi han sai s6 £1=0,5dB, e2= 10 Hz,
€3=10 Hz) cho MBA T1.

Bing 5. Thong sé dién mé hinh tap trung MBA T1

Dién dung (nF) Dién cam (H)
Ciw 1,862 | Li(a,B,0) 22,00
Cen 6,561 | Ly 23,19
CoL 3,775

Hinh 11 gi6i thiéu két qua so sanh cac dic tuyén
PUTS mb phong (dua trén mé hinh dién thong s6
tap trung & hinh 4) va do ludng trong ving tan s6
thép, qua d6 cho phép khang dinh cic thong s6 dién
chinh (dién dung va dién cdm trong bang 5) va céac
thong s phu (dién tré, dién dan) da duoc xac dinh
mdt cach phu hop. Cac do léch nho vé bién do
DPUTS giita mo phong va do ludng trong ving tan
s tir 20 Hz dén 100 Hz hoan toan c6 thé khéc phuc
don gian bang cach sir dung dic tuyén phi tuyén
dién tré theo tan s6 Ry(f) va Ry(f) thay vi mot gia
tri hing sé da st dung dé don gian hoa bai todn mo
phong.
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Hinh 11. So sanh dic tuyén DUTS md phong va do luong cia
cac cuon day MBA T1

Dbi véi MBA T2, bang 6 gidi thiéu cac thong s6
dién trong mé hinh thong sd tap trung, twong ty nhur
khi phéan tich cho MBA T1. C6 thé nhan thdy gia
trj bt thuong cua dién cam tuong dwong tru 15i
thép pha C (0 H), va dién cam tuong duong cac
gbng 13i thép (6,20 H) so véi cac thong sb tuong
ung (22,00 H va 23,19 H) cia MBA T1. Cac thong
s6 dién dung (bao gdm Cg va Cyr) déu khong thay
d6i dang ké so véi MBA T1.

Béng 6. Thong sb dién mo hinh tap trung MBA T2

Dién dung (nF) Dién cam (H)
Ciw 1,862 | Li.B) 22,00
Cer 6,561 | Li© 0
CoL 3,775 | Ly 6,20

Hinh 12 so sanh két qua mé phong va do ludng
DUTS hé mach cta cic cudn ddy pha MBA T2.
Néu phan tich dinh lugng cac DUTS do luong
tuong ung gitta hai MBA T1 va T2, hodc gitia hai
pha ngoai cung (A va C) cia MBA T2 duya trén cac
hé sb tuong quan theo tiéu chuin DL/T-911 cua
Trung Qudc [6], chi nhan dugc két luan ring “cudn
day bi bién dang trAm trong”. Mat khac, khi phan
tich dya trén phuong phap dé xuat, sy phi hop cua

két qua so sanh & hinh 12 cho thdy, cic thong sb
dién ¢ bang 6 dugc xac dinh mot cach phu hop, va
¢6 thé duogc st dung nhu 1a céc thong sb dinh luong
4p dung chan doan su cb.

EEOC HV Magnitude curve - phase A (sim vs mea)
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Hinh 12. So sanh dic tuyén DUTS mé phong va do luong cia
cac cuon diy MBA T2

Céc gia tri dién dung & bang 5 va 6 déu khong
c6 su thay ddi, chirng t6 MBA T2 chua c6 sy cd co
(bién dang ngang va doc truc) vi khong co sy thay
déi dang ké cdu trac hinh hoc cac cudn day. bién
cam tuong duong tru 15i thép pha C giam vé gia tri
khong, biéu thi c6 su thay ddi 16n vé tir thong trong
15i thép pha nay. Vé nguyén ly, trong mach phan
cudn dy bi chap vong c6 dién 4p cam tng s& xuét
hién dong dién ngén mach, tir d6 lai sinh ra thém
thanh phan tir thong ngugc chiéu, khir tir thong
chinh ban dau. Nhu vay, c6 co s¢ dé khing dinh
nhan dinh chiap vong cudn day pha C trong MBA
T2 dua trén két qua cac thir nghiém truyén thong
trudc day.

6 KET LUAN

Bai bao da d& xuit mot phuwong phap mdi tin cy
va kha thi trong viéc xac dinh cac théng sb dién
cam va dién dung trong md hinh thong sd tap trung
cua cic MBA khao sat dya trén cac phép thu
nghiém truyén théng va k¥ thuat phan tich dap tng
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tan sb, qua d6 cung cp thém thong tin dinh lugng
g6p phan nang cao chit lugng chan doan cac su ¢b
chap vong day trong mdt MBA ba pha ba try tiéu
biéu trén ludi dién 110 kV mién Nam.

Hién tai, cac phép thir nghiém chan doan (truyén
thong va nang cao) van chua dugc thyc hién day
du dbi véi cac MBA trén ludi dién truyén tai va
phan phdi mién Nam boi cic trang thiét bi thir
nghiém cong suit 16n van chua dugc trang bi hoan
chinh. Vi vay, phuong phap dé xuét c6 thé duoc
g dung dé mé rong co s dir liéu thir nghiém hién
tai cho cac MBA, nham gia ting chat lugng chan
doan trong diéu kién hién nay.
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Abstract—  Diagnostic  testing of power paper proposes a new method in determining main

transformers plays an important role in detection of
implicit failures, avoiding the possibilities of increased
failure level or even breakdown for the most expensive
equipment in power systems, which affects the
operation reliability. Currently advanced diagnostic
testing techniques such as Frequency Response
Analysis, Dielectric Frequency Response etc. have
been applied in addition with traditional ones but the
efficiency is not as expected.

In order to improve the diagnostic quality and the
application feasibility of advanced techniques, this

parameters in an equivalent circuit of several typical
110-kV power transformers based on the Frequency
Response Analysis technique. The results show that
the proposed method could be applied in improving
the diagnostic quality for current failures of
investigated power transformers.

Index Terms—power transformers, Frequency
response analysis, diagnostic testing, electrical
parameters.
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