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Sector electricity consumption behavior features based abnormal electricity
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Abstract : Data-driven abnormal electricity usage detection generally classifies or clusters user electricity usage behavior
according to the set characteristic index items to identify electricity usage anomalies. Affected by the diversity of elec-
tricity usage behaviors in different sectors, there is often a problem of high false alarm rate in practical applications.
Utilizing the characteristics of similar electricity usage behaviors of users in similar sub-industry, this paper proposes
a method that refines characteristic index items to detect abnormal electricity usage based on industry-specific electric-
ity usage characteristics. Based on the actual load data of the users of the street lamp, firstly the load composition and
electricity behavior characteristics of the users of the street lamp are analyzed. Then characteristic index items that
can accurately describe the electricity consumption behavior of street lamp users is established. Thereafter, on this
basis, according to the analysis of the statistical characteristics of the characteristic index items, the bimodal histo-
gram method is used to set the judgment threshold of abnormal street lamp users. The abnormal street lamp users
whose characteristic index items exceed the threshold in the actual power grid are identified. At last the effectiveness
of proposed method is tested. Moreover, general law of the regional distribution of users with abnormal electricity
consumption is also analyzed and summarized.

Key words: street lamps; abnormal electricity consumption; electricity consumption features; bimodal histogram

5 B 85 :2020-05-06 ; f& [E] H #§ : 2020-06-20
ESTE . HKA0MEHA I H O 55 RS A W 5 BB R BF 50
BREESE BT 996, & Wi+, TR, N RGBT 5 5 A CE RS ; E-mail: yangyn_2012@163. com



166 woon B %

¥ VN & i 2021 4£ 5 A

TEW AT AT AL R4 BT BL g
OB RE L Bt A W g A R . L S A
U e o R~ U T NGB I 5 < S B € S R
B2 A5 P AETE 7 2 AR R A W s (B
AN o R o T A R Aol B A S 8T H R Y
SERERAE L AE KIS I Bl 22 48 FL ) T B R e A
PR AR O B IR A RE R L AR
A PR ROR N DRI 28 96 S 45 T AR R ) P R T R UAL
Dy 1) AR 3 T AF FL A B U A B LAY 4R
PREY L RESMERAR T SRR AT . HI%ZE T Y
W TR E SR 57 L Tk, TOIE K SR R T L A
HeRAMeiE,

H, ) AR A [ 8 5040 5K 3l 4 P H S R L A
TG M B 19 2R & a3 B RAT W 9 93 28 20 A 7R O T T g
TREMIE . X LERF T — ARSI 57 i 22 R B
FH R R SR I L H SR 2 Y S DL B 4
2R T A Q0 IR 2 AT ORI, A S & R RS
B AL 55 ARG 2 UK {7 SR BT R AIE 45 b 101
Bt B B 2 26 O 28 kUM T L SR R . X
FRLS T B8y T el o 5 v R AT 9 R & SR s )
FH 5y ¥ 2 A DR 330 3 kP R AT 3R S A0 A L U 5
HHTRLAT o s SCHRL6 TR B it £ ) 38 8l DX 18] O ¢ Ak
FEAR T 8 SR T7 VR X T P 2R AT R I a3 B, I LU
T IERT Z  Bh A5 20 A DA S ARG DN 9 A0 L TR S
WL s SCHRLT TR & 1T 69722 3l 1 L il 2l 8 e
A Z I bR R BRI TT L P 4G L
I3 o3 T EAT R AR AR R A IS 1) P v S0 A e o ik
JR v R AR DR ARk AT P RS R R P 3
BRLS JFF I B B K1 P 1] G A 4% A 3 - HLS
TR IEAT R 1 A 1) RS R R R AT
Bt Xt g R ARSI 5 3 WP TR RE AR A I 5 BOR AR
o R ), SCHRC9 ] 25 & ROC il 2 R A7 43 28 19 {8 1)
DUACTBLE L ISR 908 TR B2 B 19 4% B 0 o i
P HEAT PR S WA o DR A P R S TR A A B A
HL R SRV T 28 A R S R A O A R 2R A A Y
RF AL A o SR Al A% 0 S I oL B R ) A A DA
B 2T 1 07 S S

s B AR R AT B ST TR A T B A S

AR A A% 0 BE R OR BT R A 4R AR I, AR Bl 2
Syt B AR B T .

DASRAT P 849 e AT S 5 P A 7 35 22
S A 25 AR A7 Ml R A R A O T T L A
FURH H A R s A S R A, el g A
HhE LAY AR 23 0 BT R B I TR 29 30 20 /Y 1
A HL g U S R R W B R 1 A
1o 2 IR S o0 A AR X o A

2) P SRAR S A2 RE 1947l T P o m] RE 7 31
KA M e aE SN T T BB ERE . R
B RAAR A 1 O 5 2 BURU S A R
REDD AR L IR EE 3 RLUF M PR T 5% 1 ik
e KA A5 B FE By 8 8055 2R T R 2 i ) B
R AR R R S R AT Lo R R R R

B R AT 58 K 22 AR 3 i 7 1S P R 4R R
TF S HE LA R HL T3 P AT 22 S PR RO S i 2 T
LR Al S B P 00 O 0T 5 T R AR A T e
St R ol R ol R AR i B R A Tl L
RO RS P T2 0l 1 48— A A AE 438 o 20T 23 1) 2
(R % o2 R N K A 2y G S A A N T
Ao T AT B R AT AR B I A 22 S
7K e il i A A i i R A T RS 22 B A M T R 2R
o [5) J AF 42 o A i 3 (AR =R X R R R
S PE AT R AR 5 T AT AE S 2 ek TR X — ATl
SR AT g e ATl AT BE B TAR WL . B AT
AR B9 P 8 2 2 R L AT Ol BE o A AR
A S (], SR A [R] A 45 ik 45 A 200X $8 2% B9 A7 ol 1
HEAT S ARG I R I AR 2 JH R AIE 4 AR T B R A
AT SE A, B g R AR BELAS K030 0K 8l P L S A D
TP RHET I

T RGE I TR P A 5% H e s
Moy A5 B TR — 45 H 4020 B9 470 0 7 BAT 55 1Y
RS GRS Y AR E D DA (X A1 B S B 3
A JH H S G DU 2 B A 0 220 1 AT ol HL AT A e
T B 5 bR T 58 UG L S5 G0 1 R 2 D R AR R
PR SC LA KT P D %68 G R 3% 4l 3 47 b iy 7 Xk
Ao 5w U . 5 45 5 BTS00 A4 180, 23 1 R
Fr oA R b B X 1 Bt TR AR S s A 5

-



936 B 3 W

W T 5 TR T AT AR 64 5 T P S

AR 7k 167

H AL AL | I R A A A I A G R R
{EL 45 ST AT ST SO R AT T R R e R ARG

1 BEIT L A2 R RS 0 A

T TSR 220 VAR R BE AL, O 46 /i R of
PR DL AR AR, — R HI A BEAE 90 ~150 kW Z 1]
(1 AT L AR At AT R R R B A T i Y
Ab 55 L2, I I T R THT A S S 4 B KT B Y
HL G M0 PR DA KT — ORI T T R R, h [

— LA A BTN — 2% B AR T R AT AT IR N
PR B E 2 v . KT B R 220 I M T 5] 2R R lcHE

Hz , R 57 HL 2R I e A LA L R T K B 5 U P S %
JRIAT NN G B4, W5 45 B XT 2 I 10 5 L 3 Sk Bt
PR e DR N TS & B, 5% PR A
2 BEAT AT AR AT T A I A T
O s G R PR B LA BRI ) O AR A 5 X 2R 4
A bR HE A = S 5T KT L AR BT B L A
T e R A £
T PRI R 2R 9 0 A T A% AL L B O B AT R

HH R T B Ak TR A S O R A I H A1, A o 52 3 1
ST B WS N A A W AN L A 1 e 2 1t
B iR g5 RS R G A I 25 L T4 N BT
A5 Al T B AL TR B AT AR Al A 3E AT AT L AR
FR2E Y, Ay B U 7R A [) 2 70 [ T A Rk Al £ £ 1)
JHHAT ARtk K A PR AT L2 5 H 1T HR 7 H—
Jl ) o ey i Ze s il an 1 1 R

1) BT L 728 3 AR faf DAy s BRI AR AR Bl 2R Y
7L 8 IR A5 I T B B AT 458 iR s A D) e
A= i fi B AR A A5 A AR G R E L B B 9 B
ERIR 7 TN P 1 B 2 N e

2) Sl kT s FE R BT R IR Pk B H G R .
afi AT B A & AR R JE R A B AT I R S OGS
f14 551 4 1 22 °F- 5 T B M

304 T B AL TR BT A ep, T B e A TR
— W5 B AT R 2L OV R L R A 11:00 RBifJ5 . H
RFEATC AT B8] 56 M 52 40 T8 BRI 22 )5 A A B
TE [ FRIY 70 T E O B S R L A 97 A 58 A8 A LAAM Y
FLe k2 A i B AL TR B AT T AR Al B AT & AR

— o 2 A G A 2T G B B
47 A KT M AE e I 5% AT BT L AR v L AT
KTA B IR 22 500 AR 5 % 55 Ty B AT BEALYE EL

ErhTRR Y, AT U A L S E AT BT Y
FEAEAEAS H )R AN 10 2, oAb 5258 AT 57 fr A 4

TSP RS (45 X I e 78 iy 2 s A AL AR

70

60 e
50
40
30
20
10
0 L L

IESINY

1 4 5 6 7
H
(a) 25T G F
124
10

W
T i

1 6 7

(b) BEAT 2 0T S A TR S
80
60

40

YR kW

20

0

12 3 4 5 6 7
H 1]
(c) KT 2 0 52 38 AT 971 75

B1 5A 178 &R0 A&
Figure 1 Typical load curves of street light
during may 1st to 7th
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Figure3  Valley cumulative load change rate curve in may
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Figure 4 Bimodal histogram
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Figure 5 Flow chart of street lamp power theft detection
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