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A new bad data identification method based on load forecasting and the correction of association rule
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Abstract: With the rapid development of power system, it is necessary for the grid to analyze and identify the massive,
heterogeneous, polymorphic data. The efficiency of the traditional identification method is low, and it is not able to use all
known data information efficiently. In order to solve this problem, a new bad data identification method based on load
forecasting and the correction of association rule is proposed. At first, a three dimensional matrix data storage method is
put forward according to the intrinsic relationship between the data. The forecast model of the regression analysis and the
correlation analysis model based on grey correlation are established to analyze the relationship between the node power
injection and the temperature. The association rules and special profile correction method are used to modify the predicted
value, and then the identification of the injection power is completed. On this basis, the identification of the branch power
flower is completed according to the Kirchhoff's law and the residual error identification method. At last, the simulation
results of the practical system prove that the method proposed can overcome the “residual pollute” and “residual
submerge” phenomenon to identify all the bad data accurately.
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Fig. 1 Flow chart of the bad data identification

5 HfHE

AL DA TR ] gt — v A5l T R S o i R (T
A& 220 kV HRSEZ) NN S, RHAZ ST
TR R BN B 2 i N R 4
P AMEL K], ZIER R T HESR R FRYE Y A
XU B 27~ 500 kV ) b, iR KR 220 kV
] A

B 2 RepEHh R GEiEEE
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Table 1 Correlation value between each node power

injection and temperature

S e | S e | BE e
1 0.5708 9 0.5125 17 0.4281
2 0.5649 10 0.5596 18 0.3199
3 0.4053 11 0.5779 19 0.3459
4 0.5314 12 0.4388 20 0.3354
5 0.5291 13 0.0923 21 0.3109
6 0.5583 14 0.1019 22 0.0698
7 0.4293 15 0.0892 23 0.3298
8 0.5011 16 0.3396 — —
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Table 2 Classification of the nodes correlation values

KA AR FEX [H]) A S
(0.55,0.60] 1. 2. 6. 10, 11
(0.50, 0.55] 4, 5,8.9
(0.40, 0.45] 3. 7. 124 17,
(0.30, 0.35] 16 18. 19. 20. 21. 23
(0.05,0.15] 13, 14, 15. 22
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Table 3 Association rules mining results of the four types of nodes

(01,08], (22,24]

(08, 18] (18, 22]

AT =1=> AP =[0.82%,1.75%]
AT =2 = AP =[1.75%,3.01%]
AT =3 = AP =[3.07%, 4.89%]

AT =4 = AP =[4.25%,5.67%]

AT =1=> AP =[1.21%, 2.11%]
AT =2 = AP =[2.59%, 4.12%]
AT =3 = AP =[3.89%, 4.99%]

AT =4 = AP =[5.87%,6.58%]

AT =1=> AP =[1.02%,1.81%]
AT =2 = AP =[2.65%,3.53%]
AT =3 =5 AP =[3.91%,4.89%]

AT =4 = AP =[5.56%,6.75%]

AT =1=> AP =[0.75%,1.72%]

AT =2 = AP =[1.35%,2.97%]
AT =3 = AP =[2.58%,4.17%]

AT =4 = AP =[4.25%,6.11%)]

AT =1=> AP =[1.62%, 2.85%]

AT =2 = AP =[3.23%,4.78%]
AT =3 = AP =[5.67%,6.70%]

AT =4 = AP =[8.11%,8.82%)]

AT =1=> AP =[1.28%, 2.37%]

AT =2 = AP =[3.18%,4.39%]
AT =3 = AP =[4.48%, 6.25%]

AT =4 = AP =[7.33%, 8.25%]

AT =1=> AP =[0.76%,1.58%]
AT =2 = AP =[1.48%,2.41%]
AT =3 = AP =[2.59%,3.87%]

AT =4 = AP =[3.57%,5.02%]

AT =1=> AP =[1.31%, 2.43%]
AT =2 = AP =[3.01%,4.63%]
AT =3 = AP =[5.47%,6.58%]

AT =4 = AP =[7.80%,8.84%)]

AT =1=> AP =[1.27%,2.25%]
AT =2= AP =[2.87%,4.19%]
AT =3 = AP =[4.75%,5.81%]

AT =4 = AP =[6.55%,7.79%]

AT =1= AP =[0.77%,1.88%]
AT =2 = AP =[1.35%,3.91%]

AT =3 = AP =[2.91%,3.89%]
AT = 4= AP =[3.82%,4.99%]

AT =1= AP =[1.28%,2.69%]
AT =2 = AP =[3.21%,4.43%]

AT =3 = AP =[4.97%,6.25%]
AT =4 = AP =[6.63%,7.98%]

AT =1= AP =[1.23%,2.01%]
AT =2 = AP =[2.69%,3.61%]

AT =3 = AP =[4.42%,5.25%]
AT =4 = AP =[5.91%,7.12%]
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Table 4 Confidence and support value of the association rules between the temperature difference and the power difference

(01, 08], (22,24] (08, 18) (18,22]
W
BIEE/ % KR/ % BIEE/ % SCERRE/ % BIEE/% SCHERE/ %
73.70 30.47 71.31 36.67 73.28 36.64
5 81.94 24.13 75.88 23.39 68.86 20.04
71.93 11.96 77.17 10.13 67.70 10.12
65.17 11.86 78.05 11.51 57.69 11.90
84.08 34.29 79.16 40.48 89.55 4478
10 81.02 24.17 81.72 21.07 78.18 22.75
69.50 16.20 74.47 14.11 76.99 13.81
61.57 11.83 67.64 7.87 57.69 11.90
80.92 33.42 80.12 41.20 81.35 40.67
12 72.80 30.03 74.24 19.07 74.32 21.63
71.31 16.62 72.33 13.06 61.95 16.67
75.51 14.32 59.35 12.70 50.00 15.48
73.07 29.80 72.61 43.93 79.89 39.95
19 70.21 32.58 70.04 21.59 69.77 20.30
60.37 14.07 62.92 13.99 61.06 16.43
56.55 13.04 58.54 12.52 60.22 14.93
5.2 AREGEYVERMIAELE RO H SCADA RZ 3= NEWEER 5 s,
A E AT TRZEREAG IR E  FIZRGPAAAE KRB Z2, Mk s Hm

AT B I SRER RN, 45 A S A T AN R 5
P, IRt E B A D, DL 3E
ﬁtﬂ RO AN B R, AN R A PR R
BRI T

SCRR DA AT A AIETS g 5, el T
DM BRI, R P7-12,1 5 P7-12,2
HITE I I 7 BT R0 7 57 0 12 B 2R e
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Table 5 Active power values

IR HAE/MW R HAE/MW R /MW R /MW
P1 220.92 P19 -446.77 P6-10,1 110.13 P16-17,2 172.57
P2 138.27 P20 -401.90 P6-10,2 88.03 P18-16,1 112.28
P3 137.02 P21 -122.16 P10-11,1 83.36 P18-16,2 95.18
P4 134.31 P22 -275.93 P10-11,2 75.10 P18-16,3 266.37
P5 129.77 P23 992.88 P7-12,1 222 P16-19 139.82
P6 -119.51 P1-6 111.69 P7-12,2 222 P19-16 -139.40
P7 -144.70 P1-7 109.23 P11-15 182.75 P18-20,1 187.40
P8 -151.50 P2-7 138.27 P11-13 291.95 P18-20,2 187.40
P9 -141.98 P3-7 137.02 P13-15 61.36 P20-21,1 61.08
P10 -39.70 P4-8 134.31 P15-13 -60.94 P20-21,2 61.08
P11 -141.40 P5-8 129.77 P24-16,2 155.39 P23-16 183.89
P12 =70.70 P7-6,1 102.99 P14-24,1 -58.53 P22-17 76.85
P13 -230.59 P6-7,1 -102.42 P24-14,1 58.77 P23-19 306.95
P14 -117.00 P8-7,1 -10.61 P24-11,1 230.94 P23-20 149.26
P15 —244.11 P8-7,2 -8.49 P24-11,2 226.70 P23-22,1 176.46
P16 —465.15 P8-7,3 -10.30 P12-24,1 -33.13 P22-23,1 -176.32
P17 —422.00 P8-9,1 72.30 P24-12,1 33.43 — —
P18 848.64 P8-9,2 69.68 P16-17,1 172.57 — —
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Table 6 r, >2.81 of the measurements

=l P8 P8-7,1 P8-72 P8-73 Pl4-241 P24-141

Ty 6.020 4419 3.937 4354 5.151 4.979

& 6 AR EME K. P8, P8-7,1, P8-7.2,
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Table 7 Injection power value of each node

L il R il R T

G fE/MW 5 fE/MW 5 i/ MW
1 217.84 9 -142.25 17 —422.73
2 143.67 10 —44.12 18 848.65
3 136.54 11 -142.49 19 -450.64
4 132.14 12 -70.36 20 -403.29
5 126.72 13 -230.00 21 -128.36
6 -115.04 14 -117.81 22 -276.25
7 —145.88 15 —244.70 23 993.61
8 —-149.33 16 —464.40 — —
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Table 8 Correction result value of each nodes' injection power

WA WM | WA B | W
i MW iy MW | ST fEi/MW
1 220.27 9 —-140.60 17 —420.81
2 139.69 10 -38.57 18 849.93
3 137.36 11 -141.13 19 -447.04
4 134.98 12 -68.49 20 -401.96
5 129.86 13 -230.35 21 -122.64
6 -117.78 14 -117.43 22 —275.29
7 —143.98 15 —243.57 23 993.90
8 -149.60 16 -464.78 — —
8.00

_ 6.00 °\

R N A N —
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Fig. 3 Error comparison chart of the predictive value

before and after the correction
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Table 9 7y >2.81 of the branch measurements
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