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Improvement of correlation coefficient calcuating algorithm for
dielectric loss angle measurement

REN Ming-hui WANGDevyi ,YANG Guo-gng,YANG Ke

( Department of Electrical Engineering, Xi’ an University of Technology, Xi’ an, Shaanxi 710048, China)

Abgract : For measuring dielectric loss angle ,the deficiency of usng correlation coefficient calculating
is analyzed and a new method of improving correlation coefficient calculating is presented ,which has advan-
tage of high precison ,but without theinfluence of harmonics and dc component. This new method by first-
ly designing a notch filter to process the signal and secondly usng the correlation coefficient calculating to
calculate the dielectric loss angle,is testified to have a good effect on improving measuring accuracy
through smulation results. The error of dielectric loss angle calculated by this way is reduced more than
18 % than the former one. The improved method offers a reliable scientific measurement method for orrline
monitoring system to measure dielectric loss angle of capacitive equipment.

Key words: high voltage electrical equipments;insulating material ;dielectric loss angle;correlation co-
efficient calculating

) (tand )

[23] [4]

[1] [5]

[ ] 2007-01-23
[ ] (0681 K216)
[ ] (1981-), , , , E mail :ahui724 @163. com



228 ( ) 35
o, o
fs f
2
el 1 :
[7] [11]
x(t) =s(t) + AsnQot, Qo
AdnQot
1, Q#Q,
’ ' lhQ) | = 4
€) 0. 0-0,’ (4)
1, W#Wo
| H(e”) | :{ (5)
1 [89] 0, W=
:w:Q/fs:QTs, Ts
, x(t), (5) [12-13] 1
y(1) , w 6 06 +o,
A B, :
x(t) = Asnt+0) , 0 4
y(t) =Bsn@t+0 +@)
x()  y(0) Ry () -
)
Ra @) Ry (@) =
Ry @) =[& " Tx (1) y(t+T)dt,
R @) = [ Tx () x(t+T) dt, 2 9 = @
Ry @) =& "Ty (1) y(t+T)dt 1
n - T “k=0,1, Fig.1 Frequency characteristic curve of digital notch filter
n-17T T=0 (. ,
Re (0) :Azﬁcos(p ’
Rxx (0) :AZ/Z, (3)
, 0; ,
Ry (0) =B“/ 2 1
(3) Ry (0) R« (0) Ry (0), z ,
A B o, o=
T/2-0, tano® 0
’ 1 1 ) z
z
) , 50 ,
Hz



5 : 229

, , x=9n(2tf.t) +0.19n(BT f.t) +
0.05sn(10Tf1t) +0.03 (8)

y=sn(atfit+1.562 8) +0.1sn(BT fat+
(z- zq) (2- zp) 1.562 8) +0.05sn(10Tf1t+1.562 8) +0.03 (9)

|_|(Z):(Z- zn) (z2- Z) (6)
Za Ze Zpt Zp y ,
, , Za,@ = 3 5
e zmp=rett, 6400 Hz, 3 Ws = BT f4/
- P e P
H(p ==&l (z-e 0 (7)  6400;5 Ws = 10T f1/ 6 400;
(z- re”™) (z- re o) o =0
) =
10
° ! f1=50.0 Hz, s =6T x50/ 6 400
' 1’ ' . = 0. 046 9T Ws = 10T x50/ 6 400 = 0. 078 1T
 r r ) _ W, _ 0 _
(11] W =0, e€e°=e =1,
’ : , 1 1
3 T 1,
’ r 0.9 1™
0] tand . r 1
' ' [16]
1 ,r ,
’ ' ,r=0.99
tand 0.1% = 0.99 3
0.8% ™, tand =0.8% , 0 B 1 ge. = gtROET
a — y L2, B — y LA, b
0.008 O rad 1.562 8 rad , Y .
m = 00T 71 =0.99, 70,8 =0.99e 0% 7., 5 =
49.5 50.5 Hz , +i0.078 IT
0.99¢*
f1(49.5Hz < f1 <50.5H2) , 11

(Z- 1)(2_ ej0.04691) (Z- e-j0.0469'[) (Z- ej0.078]l'[) (Z- e-j0.078]11)

H(2) = (z-0.99) (z- 0.99¢*%°%) (z- 0.99¢ %) (z- 0.99¢° ™) (z - 0.99¢ ™) (10
MA TLAB : s
2 3
2 3 5
) ) (OZO P 0,1
, 3 02 o

, 0.02 NS, ND, (11) ,



230 ( ) 35

E :A6_6 x 100 % (11) L

< =

E 5 TE

@ & 3 8

WO - =
B0

=1 L ! N N —1.0 " " —

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 © 0 0.01 002 0.03 0.04 0.05 0.06 0.07 0.08

Bt 16)/s i Ja)/s
Time Time
2 3 5 3
Fig.2 Current waveform containing 3rd ,5th Fig.3 Current waveform by notch filter

harmonics and dc component

1
Tablel Smulation result comparison of the improved algorithm and the simple correlation coefficient calculating algorithm

+

H I Hz Correlation coefficient calculating Correlation coefficient calculating and notch filter
requency
31/ (%) A1/ (9) Eil % 02/ (%) Ady/ (°) Eol %
49.5 0.584 2 0.1258 27.43 0.4753 0.016 9 3.69
49.6 0.658 7 0.200 3 43.68 0.561 3 0.102 9 22.44
49.7 0.7389 0.280 5 61.16 0.647 2 0.188 8 41.17
49.8 0.727 4 0.269 0 58. 66 0.618 6 0.160 2 34.93
49.9 0.7358 0.277 4 60. 49 0.509 7 0.051 3 11.19
50.0 0.561 3 0.102 9 22.44 0.475 3 0.016 9 3.69
50.1 0.658 7 0.200 3 43.68 0.561 3 0.102 9 22.44
50.2 0.750 4 0.2920 63.67 0.647 2 0.188 8 41.17
50.3 0.750 4 0.2920 63.67 0.612 9 0.154 5 33.69
50.4 0.664 4 0.206 0 44.92 0.509 7 0.051 3 11.19
50.5 0.578 5 0.1201 26.19 0.4753 0.016 9 3.69
( 1 : :
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