#35% 4
2011 F 4 H

SO S VS

Power System Technology

\ol. 35 No. 4
Apr. 2011

XEHS: 1000-3673 (2011) 04-0223-04

HRESES: TM 855

XaktrERS: A FRMKES: 4704037

BT /NBUR R FER BRI 9 2R Y
T B A B B 7 0%

AR, wIK, ESFE, &EFK
(Ao HKRF A TELFR, THE KT 132012)

A Method to Detect Dielectric Loss Factor Based on Wavelet Filtering and
Tracking Differentiator

LI Tianyun, FAN Xiging, WANG Jianbo, YU Zhifei
(School of Electrical Engineering, Northeast Dianli University, Jilin 132012, Jilin Province, China)

ABSTRACT: In this paper a new method to detect dielectric
loss factor is given, which applies wavelet filtering to voltage
and current signals to obtain their fundamental components,
then tracking differentiator is used to attain first-order
differential of voltage signal, finally, according to voltage
signal, current signal and first-order differential of voltage
signal the dielectric loss factor can be calculated. Simulation
results show that the proposed algorithm possesses determinate
physical meaning, the calculation is simple accurate, so this
method can be used in both on-line monitoring and off-line
measurement of dielectric loss factor.

KEY WORDS: wavelet filtering; tracking differentiator;
dielectric loss factor; linear fitting

FHE: 480 T —M e SR R Il 7723, H iR S
AT 5 I Nk v AR BB O B, R BRSO 25 SR AR
R —M o 55, FARIE G S . G S B E—H
WA S THE N PR FE R 7P e R 2=
SCHA VR LA SR, P A IR R AT
LRI R S TR LR .

KHEIR: DULIEDE: EREROY AR N REURERIEG MRS
0 3l

MR RS A AE I ER P THS
FIARA R AL I RE ARG 1 JBUHFE PRI S B s TR
AR S AR EE i —, SHANSE
WA LSAC LI M LN . T H S BriE
214 0.001~0.02 rad, Wl &= % 2 () 48 X {H 29 K
0.001~0.002 rad, 7 LA I G2 (K3 Rfh 3 A7 e sk M

ARG BRI 5 7 V8 B IRV RGBT
PR o 3 LRI 7V B A, Ak,
TR, BEEFEANL. AR DL B2 5 e H

ARIIRIE,  A-B B R 735 0] 23 R AR AR A
o ARARSEIN TV DA 5 R LA . & A
JE H AR RIS AR B ARER, SLARERIRT £
SR KR HAMEWNAME . PrrPiae ) 2= KR
DUORAIE . A SEIL A ALTE: 12 i i 22 LR
R R IEBLE SR I ITIE L
T b T A A Sk s o Hrh i o R A
AP, A2 H 0 | AR AR R TP sk
AR AR T k. TS E LR,
RHREYE . B SH0E. AR EE SR
Bl EAAER S 0 U FRRB R A bR U AR IE 5% %
FUE Tl S el &, mAE H T30 18
TRIN B AL e,

R /N DR R ER BRI o 2%, AR SR T — il
B FUFER I 7738 ¥ R S AR S &g/
WD BRI, R TR AT o7 4 KA R )
—BMHE S, WREHRRE S B S AR —
N G =R = AR b PNk O VB i SR e
HEETUE S K.

1 INETERK
1.1 ESHEY/NEIER

WATAE 5 TR e o 22 e . A s T
PAER B g, HRIAE S B8 & g
Ao RN AT IER G, PR OAG R T ok
o ADBHMERT LA Ry 3 AN BRIEAT

D A5 S5/ . EFE 1 AN/ NBIEfE /D
W RIRZIR N, ARG XHE S HEAT N 2N il

2) NSRRI B A . /NI PR



224 PR FET/NBUEBON A ) 45 (0 ARG DR D 7 i

\ol. 35 No. 4

KRB R A N R, R RE /N e R A 4
XPEAN B A AT PEAL, /N T BREE T B A0 /N AR B
B0 KT BIMER/NERBER A E 2.

3 fETEM. MBI N 2RI
HOMZ L BT S5 1R 35 N 21 S R 5L
BEATAR 5 B/ N
1.2 ESHIEIFIRE

ANBAR IR AN R R ) o3 B I 1%, AEAS
5 (R A [ A7 45 21 e A (18 I 3 43 7% 5 RS 3
B, NARPRAE SRR T R AR A
N ) ) O3 AR T S 45 5 A B, RTSEBLE S A&
Bt LR e L, K NBR R N T/ 5
HOFEIN B A0, AT SEIL T SR B A R0
2 —MiREMS

N T T R R I A TR RN, R A T Ik
IrIEALA S

V() ~ v(t—-7)-v(t—r1,) ,
(3]
Ao o K IE)H %,

LQ)FENTTHER WL 1, BT v(t-z)
V(t—2) 73 5 AR R 1(as+1) R U(ms+1) kK774,
DABRAIG I 75 BRSO o H B HCIRAS T R R
x(k+1) = %, (k) + i, (K)

X, (K +1) =%, (k) - h(L(Xl(k) —Vv(k)) +
L)
7,+7, )

——%(k))

212
y(k) = x, (k)
A h AR K x(K) M x(O)FE t=kh I ZIE

vy [ M) |
I.II'E
N

[ e+ |

O<g <7, (1)

1 EMAER
Fig. 1 Equivalent block diagram

HARGIMMNME TSI HMS n(O, BIAFS N
v(t) =V, (1) + rn(t) )
AP r NSO RS MRS HCIR A T R
%, (k +1) = % (K) + hx, (k)

Xp (K +1) = %, (k) - h(i(xl(k) —v(k)) +

212
1%2 (4)
ATy k) +hr 2O
12 1)
y(k) =%, (k)

s AR5 5 R TR 5 R4 K h BGE
b, HYEn. o M b, BRIk, /NI TE) s £ g e
TBORAE I T LA AN 2K s 1223
28 /N PIEW T LR B U T e () AT —
Bl BRER, xq BRER U, xo BRER U I—BM o5 5
Uro WIB NG Ir=xJ/R; JTCIHI Ic = Cxpy MR
FFEN
tand =tan(90°-60) =1,/ 1. (5)

3 NTRIBFETESR

1) L 8960 Hz A B AH PR [F] 0 SRR F A
5 U ARG S 1.

2) FRHC U R . R/
PEEL U AL FIEE 5 )20 & . T I E b A NE
W R FCR [ 8, [RIEAFAE 2 PP T4, T2 R
TR KPR I8 1 /N R A

3) FIHA Q)RR ERE 85, SREL U [0—
MU ES Ure SN, o, o EELZ X
TR0 KL

4) XF U, | FT Uy #08 | = U/IR+CU, AT i /D —
T bl A, k7S C MR, BEMATAF Irs lco {H
I3 s /NI S AR 5 IR 100 A ORI 5 (1) 100
AN, AAERRIRZE, MR LS T .

5) MAEA(E) KA T FER 2L tan S.

4 HFHESNERESH

TR F AR S R LR 5 20 0l ok
u(t) =1 000sin(100xt) +15sin(3007t + 7/ 8) +

sin(500xt + 7t/ 6) + 0.1rand(t)

i(t) =sin(100xt + /2 —0.008) + 0.1sin(300xt +

7/ 7)+0.015sin(500xt + /3) + 0.001rand(t)

A8 AN IR A SEBUE 5 BRI, REUK
RSy 8 960 Hz, i) db6 /NEHEAT 5 250,
WEE 5 R ABAER 73 AT O 0~140 Hz. FLJE
R H S IO 5 5 BB W 2 . 18
Hreous usy U Au A IRAR HLUIAE L N iBE
BORHPEIEAE 5 BIRERIE 5 B (5 i iR
ZEA 7 s s il AL RUNRIRRIRAE T N
PEPG R HRAE T IR S B S HL A
WRZEAR T Uy U~ Aug 2038 FLR ) — B o) B
ST HE B BRER (S 5 e E S A s —
B o BR IR AR T R 22

& 2(a). 2(b)A%n: H db6 PNEAEEL UL |
S at, AR R H 2(c)mTqn: BRER



5355 o 4 1)

HK

BR 225

IAVAVAVAV:
=l
-1 L L L L L L
5 2
~ 9 /\_/W\/
3
-2 L L L L L L L
5 0 1
p=l
-1 L L L L h L
20
>
é 0 I-/\/MWNMMWV_/ 4
< 20 — —
200 400 600 800
t/s
(@) HIRM B AR
1 ——— o .
s 0 /\/\/\/\/ |
-1 L L L L L L
2
I NN NP AN
-2 L L L L L L L
< \u/\v/\v/\pf
-1 L L L L L L
<o.oz —_— —
E 0 /—/\/ 4
002, 200 400 600 800

t/s
(b) PRI LA R

iIA

is/A
o

500 ) . h . | L |
500

ui/kV
o

-500

; 50 T T T T T T T
: F '
_50 . . . . . . .
0 200 400 600 800
t/s

(c) WM ST R AR
2 HEER
Fig. 2 The simulation results
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Tab. 1 Simulation results of U without

frequency fluctuation kv
T H U #igl U A MR %
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Tab. 2 Simulation results of U with frequency fluctuation

kv
TiH U il U A PR 2
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