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Table 1 Set of correction rules
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Fig.1 Reasoning engine of historic data correction cloud
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Fig.2 Flowchart of abnormal data detection
and correction
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Table 2 Results of detection for randomly
extracted load data
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Table 3 Results of abnormal load data correction
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Table 4 Relative errors of different methods
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Table 5 Comparison of bus load forecasting accuracy
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6 it

a. BB AT 0 G 1) AN S o3 A R R
I T 2 | R JH S B S A AN E A I T 0
SERIERR AR v R TR 2

b. FE T I A IE 5 A Y FAE IE 2 B BR 2R f e S
WRAR LR G B IR | [R5 J& T AN [R] B [k
AR, BT A IE S R AT 5 SEB

c. AR SCT5 A 58 M DX HL ) B2k A i P R 4
0 2 SR A S % S B2 A 00 4 o
AT TR R B T S PR

45 G LB AR G RE AR A R R PR BRI AS A L
PP IE IR R K h T vk
P S5 B JEAEAS AT ST A URAR

SE .

[1] 26 XISCH, = 22 8] 56 B 6 fif 3000 o R A 000G T Ak 2 7
BOTELT]. RMHEAR 2010,34(2) : 149-154.
LI Guangzhen,LIU Wenying, YUN Huizhou,et al. A new date
preprocessing method for bus load forecasting[J]. Power System
Technology,2010,34(2) : 149-154.

(2] RRAZ. /NI 43 A ) B £ 60 TN AN R B A I (J). P
73,2011,44(8) :5-8.
KANG Ren. Bad data identification based on wavelet in bus
load forecasting[J]. Electric Power,2011,44(8):5-8.

[3] FEEEPC, B0, KA. )y R Ge om0 (M. Jbst . P s
JiAE 2007 : 169-262.

(4] SEded AR WY AhZk 45, 47 Fe 30 e 00 Oy v i R (7).
AL AR, 2003,27(5) :6-9.
MO Weiren,ZHANG Boming,SUN Hongbin,et al. Application of

extended short-term load forecasting[J]. Power System Technology,

2003,27(5):6-9.

LN N (I o O\ Y S R R TR R R N R € 1SR S SR
[J). ARG AL ,2006,30(15) :85-88.

YE Feng,HE Hua,GU Quan,et al. Bad data identification and
correction for load forecasting in energy management system[]].
Automation of Electric Power Systems,2006,30(15):85-88.

(/G LRI R /3T I | S 1 o e B S G R R S €A
MSBIE)]. B RS H K ,2009,33(6):21-25.

CHEN Jianhua,DAI Tiechao,ZHANG Ning,et al. Load outlier

identification and correction for deterministic contract decompo-

—
W
s

[6

[

sition[ J ]. Automation of Electric Power Systems,2009,33(6):
21-25.

(7] WRse, SCH S, B bk, BE 1% B2 AL T 00 S b L g o a9

WHBIE[]]. R T4l A ARR 1T, 2012,40(2)
124-129.
CHEN Liang, WEN Fushuan,TONG Shulin. Identification and
correction of abnormal electric load data based on density eva-
luation[J]. Journal of South China University of Technology:
Natural Science Edition,2012,40(2):124-129.

(8] SKEITVL, BR80T A2k £L. BT A T4l 2 0 45 1y v, ) 67 o DK B3

PRSI )], P E BT R 2R 2001 ,21(8) :104-113.

ZHANG Guojiang,QIU Jiaju,Ll Jihong. Outlier identification and

justification based on neural network[J]. Proceedings of the CSEE,

2001,21(8):104-113.

PN, kA W, 4, 45 TR R B 43 T2 43 BT A R R £ 0 A

PRI Ff b B mS (] ], W THOR412,2013,28(7) :226-233.

SUN Qian,YAO Jiangang,JIN Min,et al. Bad data processing

strategies for short-term bus load forecasting based on stratified

o
[

analysis of characteristic matrix[J]. Transactions of China Electro-
technical Society,2013,28(7):226-233.
[10] #54H  AFRREK BRZE. Beilt FCM B i B LA HiL g 67 SR BB
IEBRR R[], B RGEH [A Sk =4, 2011,23(5) : 1-5.
JIANG Wengian, LI Xinran,QIAN Jun. Application of improved
FCM algorithm in outlier processing of power load[J]. Proceedings
of the CSU-EPSA,2011,23(5):1-5.
PN, R RN AR | S R T R I B AR A RN R B R B R
LR A TN [T ], P LT #2441 ,2013,33(4) 1 126-134.
SUN Qian,YAO Jiangang,ZHAO Jun,et al. Short-term bus
load integrated forecasting based on selecting optimal inter-
section similar days[J]. Proceedings of the CSEE,2013,33(4):
126-134.
NIKHIL R P,CHARKRABORTY D. Mountain and subtractive
clustering method : improvements and generalizations [ ] ]. Inter-
national Journal of Intelligent Systems,2000,15(4):329-341.
[13] AN R, SR E SR —W & 502 0 it (7], 3O
TLRRE AR K 4R AR, 2013,32(3) :413-416.
BAI  Jiehua,SONG Xiangdong. Improvement of winspection

—
—_
[

[12

[

method in overall normal inspection[]J]. Journal of Liaoning
Technical University : Natural Science,2013,32(3):413-416.
[14] 2R XS, BIES BN EEET). P ETRER,
2004,6(8):28-34.
LI Deyi,LIU Changyu. Study on the university of the normal
cloud model[J]. Engineering Science,2004,6(8):28-34.
[15] FLES R A AR 25085 LT B0 09 SRR 42 48 77 1 (T ).
FCZE TR 2E 44,2000, 1 (1) :29-34.
DU Yi,SONG Zilin,LI Deyi. Mining association rules based on
cloud model[J]. Journal of PLA University of Science and



129) ® 4 & & it &

8355

Technology,2000,1(1):29-34.
[16] BB syl | Fate, BT 20 SRR A9 IC i 1) 45 (8] £ £ T80 00 7
WRFE ()], E L TR 22 4], 2006,26/(6) : 30-36.
YANG Xueming,YUAN Jinsha, WANG Jianfeng. A new spatial
forecasting method for distribution network based on cloud
theory[J ]. Proceedings of the CSEE,2006,26(6):30-36.
[17] FhWess , 1 e 58 TP AR 68 45, Bk TR A0 AT 28 g b X ri TR R 2
A TS ARG I)]. s Atk ,2014,34(12):
106-110.
SUN Xiaolu,XIAO Xianyong, YIN Xinglu,et al. Combination
forecasting based on model availability for district network bus
loads and its system implementation[J]. Electric Power Auto-
mation Equipment,2014,34(12):106-110.
B TR PO JE TG IR GRS 2R R E
B G BN )], AR, 2011,35(10) : 183-188.
LIAO Feng,LIU Qingliang,HE Hui,et al. Bus load forecasting
based on improved grey model and meteorological elements[]].
Power System Technology,2011,35(10):183-188.
[19] EFSTATIOS P,THEOFANIS S. Short-term load forecasting:the
similar shape functional time-series predictor[J]. IEEE Tran-
sactions on Power Systems,2013,28(4):3818-3825.
OB, SCRR R MRS, T SR B A B Y T AN O 2
W5 E(T]. RS ASIME,2012,36(2):101-104.
TONG Shulin, WEN Fushuan,CHEN Liang. A two-dimension

wavelet threshold de-noising method for electric load data pre-

[18

[l

[20

—

processing[J ]. Automation of Electric Power Systems,2012,36
(2):101-104.

TV R B SORL HE TN RO (LIRSS BP PRI 2%
PO L B BN ()], 0 A Bk, 2012,32(11) 1 121-125.
ZHANG Ping,PAN Xueping,XUE Wenchao. Short-term load

[21

[

forecasting based on wavelet decomposition,fuzzy gray correla-

tion clustering and BP neural network[J]. Electric Power Auto-

mation Equipment,2012,32(11):121-125.

XUSCEE ORI, FIAR . T SRR 1) i AL Al Bl 8 58 A e /4

Husli H A B (7], iy A Sk, 2014,34(11) :41-47.

LIU Wenxia,XU Xiaobo,ZHOU Xi. Daily load forecasting based

on SVM for electric bus charging station[J]. Electric Power

Automation Equipment,2014,34(11):41-47.

(23] ¥, % € HUANG G M. % T R 7y 2 45 5 fiif 22 3y i 511 5 [
TEIN ERCOT I G T [ ). W00 A 2k ik 4% ,2012,32(2)
81-84.

MA Rui,JIANG Fei,HUANG G M. Short-term load forecsting
based on load fluctuation rate[J]. Electric Power Automation

Equipment,2012,32(2):81-84.

(22

EEE .
FEE(1990—), K, , W AEMNA ML
BERCE R R 7 @ A R TR R A R R
w YN F %P2 A (E-mail . yinxinglu@

yeah.net) ;

HEFH (1968—), % ,w wEA,#
BOHMEFRASIT WL AFE R E A
PRE RESHARTHERA SRAE FikbLM
4 69 F % Ao 2T 52 T AF (E-mail ; xiaoxianyong@

163.com) ;

FIBEFE (1987 —), %, L R IMA LR A BFR S
A RN RA MRS A ) A% P e 2 A (E-mail
sunxiaolu2008@126.com) ,

Complex uncertainty detection and synthesized cloud correction model

for abnormal bus load data
YIN Xinglu,XIAO Xianyong,SUN Xiaolu
(College of Electrical Engineering and Information,Sichuan University,Chengdu 610065, China)

Abstract: The complex uncertainty of abnormal bus load data is a key issue of bus load forecasting,power
grid operating mode determination and security check. The cluster analysis is applied to determine the
similar set of daily load to be forecasted and a method of complex uncertainty detection for abnormal data is
proposed based on the vertical distribution regularity and horizontal continuity of bus load. The mathematical
characteristics of bus load data,such as expectation,entropy and hyper entropy,are studied and an abnormal
data correction model based on the synthesized cloud is proposed. The 110kV bus load data of a power grid
are analyzed and forecasted by the proposed method and the results demonstrate its feasibility,correctness
and effectiveness.

abnormal data; similar set; uncertainty analysis;
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