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, EMTP
: , 110
kv, 16Q 0.089 H, 200
Q, 0.4 H, 0.105 s
, 0.2s;
: 12
20 30 :
50 % 10 %
(8
1 ’
(9)
( 30% 50%) |,
1 , : (8)

1%, ,
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1
Tab.1 Smulation resultsof parametrica estimation of
sensed inductance based on differential equation

) % ( ) (H, ) H /%
30 0.089 4 0.089 0.45
100 20 0.090 2 0.089 1.35
12 0.092 8 0.089 4.27
30 0.044 9 0.0445 0.90
50 20 0.045 3 0.0445 1.80
12 0.046 6 0.0445 4.72
30 0.009 16 0.0089 2.93
10 20 0.009 25 0.0089 3.93
12 0.009 52 0.0089 6.97
( :
) :
Pk = Vkik = Rlzk (10)
R

R="5 (11)
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2
Tab.2 Smulation resultsof parametrica estimation of
sensed redstance based on ingantaneouspower consumptior:

(

30

Tab.4 Smuation resutsof sensed inmpedance usng the
sanmple data of hdf and a quarter period wave

) % ( ) Q, ) Q) [% 1)

) % ( ) Q, ) 2) 1 %
30 15.42 16.00 3.63
100 20 15.26 16.00 4.63
12 14.80 16.00 8.75
30 7.80 8.00 2.50
50 20 7.75 8.00 3.13
12 7.57 8.00 5.40
30 1.61 1.60 0.63
10 20 1.595 1.60 0.31
12 1.58 1.60 1.25

1 2

, 3
3

Tab.3 Smulation results of parametrica estimation of
sensed impedance based on least suares dgorithm

(

100 8 - 32.25 60°
15 32.01 61° 32.25 60° 0.75 r
% 8 - 16.125 60°
15 16.02 61° 16.125 60° 0.65 r
V4, V4
4
30 ,
10 ms
5
, 3
Butterworth , ( )
0.5 Hz
5
Tab.5 Resultsinfluenced by the low-passfilter
/Q /H /1Q /H /1Q /H

) % ( ) @, ) Q) 1% 1)
30 32.027 6 32.25 60° 0.69 r
100 20 32.165 62 32.25 60° 0.26
12 32.68 6 32.25 60° 1.32 3
30 16.11 61° 16.125 60° 0.09 r
50 20 16.20 61.5 16.125 60° 0.47 L%
12 16.47 62.5 16.125 60° 214 2%
30 3.30 61.5 3.25 60° 2.32 r
10 20 331 61.5 3.225 60° 263 L%
12 3.38 625 3.225 60° 4.80 2%
3 20

(8) (11) :
20 ms
1/4

211.80 0.4928 213.20 0.4932 211.00 0.4890
8.08 0.0449 7.80 0.0449 8.00 0.4450

10 ms,
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Primary research of implementing least squares in digital distance relaying
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Abgract :  Sensed impedance of distance relay may be distorted by the nornrperiodic and harmonic value of the sensed voltege and cur-
rent. To ensure the operating correctnessof distance relay , the fundamenta voltage and current for impedance caculation must be abr
tained. The popular principle of parametrical estimation is the least squares agorithm. The least squares dgorithm is gpplied to the
distance rdlay in thispaper. The sysem modd based on the differential equation is constructed. Snce the M SE(Mean Square Error)
of egtimating red stance based on the modd of differentia equation is unacceptable, a new modd of instant power consumption for esti-
mating resstance is suggested. Both the modd based on the differentid equation and that based on the instant power consunption are
validated by smulation. The result of andyss and dmulation shows that the sensed impedance for distance relay can be gotten by in-
dividualy estimating inductance and red stance.

Key words: digancerday; least squaresagorithm; sensedinductance; sensed redstance
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