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Users' Profile of Demand of Voltage Sag Control Based on Multi-attribute Feature Information
JIA Junqing , ZHANG Yifan, PAN Dazhi, LIANG Shuai, YANG Yang
(Inner Mongolia Power Research Institute Branch ,Inner Mongolia Power( Group) Co.,Ltd.,
Hohhot 010020, Nei Monggol , China)

Abstract: Under the background of the increasingly prominent voltage sag problem in modern power grids, it
is of great engineering significance to accurately identify the users’ profile of demand of voltage sag control for
guiding users’ precise investment decisions for voltage sag control and helping power grid companies to identify the
objects of premium power supply value-added services. Based on the multi-attribute user data, taking into account
the users’ demand of voltage sag control and the service willingness of the power companies; a voltage sag demand
portrait label system including the users’ voltage sag process characteristics and service characteristics was
established , which comprehensively describes the supply and demand relationship between power users and power
companies. Secondly, the fuzzy C-means clustering algorithm was used to make user group portraits in order to
realize the characterization and classification of user group characteristics. Then, based on the entropy weight
method, the comprehensive score of the users’ two-dimensional indicators was calculated to describe the users’
voltage sag control demand and clarify the premium user group of power companies. Finally, based on the user data
of 107 enterprises in the distribution network of a city in my country, the rationality and effectiveness of the method
proposed were verified.
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Fig.1  Power user portrait construction framework
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Tab.1  Users’ profile of demand of voltage sag control label system

FHIE el S filitn s

AL ARG A,
HLURARSL A,
IR A,

AEFIE A,

HA AR A
i g5 45k X

HL 2R IS B

5 F4e S B
e Wy K 5% B,

VR A4 ¢,

ok bR C
TRkl ViREE ¢,

SRR D,
R A D,
SRR e ] D,
TP 2V 2% D,

S ARRAFE Y
L BT AR S D

1.2.1 FEAJE M

FH P A @ M A 28 A 48 AT b AR | L R A%
G Ay T 25 AVAR R b S v DL A
PHUEFNE B R AR

TP ARAS A, AR Tl H P Br A4 7l i R
(] 42 B e 1 FH P L e B VA R AG OK o X TORE 2
T, AR SR T, B P Blx
Al A 7= R W RN 28 B R AR R, TR
BRI PR SR R AR B Rt T A7l Al
X A7 FL 7 A2 i R BTG, % b P T R v B Al

F5 T RS

FL R 25 2 A, S S TN e R L) %
FL PR 3 B AR 19 A8 A, (IR R R LR R
A3 IRAE S 0,0.5, 1o LR S5 % nl ] T 52 e FH
FH KPS 8 F R SR S I P, T2
Sy Z IR ER A L P AR R By
RIS TR T L,

A TRV A FIAE R A, S e T P AU A
AE T AR, P A BEIR DR AT , #AT i
Fewt AT A, A BT A w55 A B H
Wi HE X il L D IR 55 9 FH AR A S2 R
122 fFHzS

15 F38 5 g I Wi v, g/ ) IR 55 T JE ) T 2
BR&s i FR O AT , 2 B P 20 RS /s | ik
RENZ B AT A 2 RE T VA B 55 & W .

HL 2 (] SO % P (5 R v e ol 22 1Y 4
bro HLTH P Bt g e 2 B AT A R ) H A
B AE AR B o H 728 W) 0] 38 2 X AL P
15 FPIR B0, 0 52 X AS R FH P 10 B 55 SR o A SR
FHH 2% DR 58 B AR AR bR -

B, = " x<a (1)
0 x=a
K oa MR T3 a RITHY4 5 O 2% Y B
{EL; @ Ay Pt F RS A 1 B B0, — B 0.5,

W L 3G KR B, S e TR BT T 34 0
ZEREIERKOR  RRAEIE o P FH H I O T4 e e
FUMAER RS
123 PRRER

P RsRAE BAR 2 Re0e B R H P ik
B W TR I R B5 B B A RO T AL P R AH G
WA MR 55, H2 T P F 0 R, S A B AR PR A
FUVRRAE R o X TFURR N C X FPEE £
(B Y bR 25 7E 43 M7 B ] 6 A ) oK 9 28 RAE, 5
FH P RsR 5 H R B AR O, R Ak 0, R L
Rk, MIRAE R 1. YRR 98 ¢, T 38 3 4e it
— B st [] Py P 45 B DU Rl P 9 A Ok
5
1.2.4 HERR

H BT A R e B L FLRE R e i sh 4 2
— XU P R RS R RRAE R B R
LRI AR P H R T 2 SR S T R
P, B 198 220 1 s 28 A 5 A 389 v B B D, B G
FEZE D, G AR R E] D, AR B Bk D,

53




WA AR 20235F 534 F 8

FRE,F AT S ERSFEGENA P QR LEERBGE

SRR TR EL D, Ry T P AR A2 T R T
M) S B0 7 2o o T A RS

UGS R 2 i D, o T P U A B A i,
B AT G A R A S AL AT
I B | 52 U i A5 L P A TA ) SR R £
i o —J7 I, SR AR A A 50 PSS e A
K A E R VR BSOS — T,
PR FLHE DR SE P 52 L T 8 I 2 Wi 1) 72 2 A
T, 25 i8S, 525 e R 8 R D,
i 1 R R R A B SR 1Y R A

3o A J5E B[] (process immunity time, PIT)
Dy Ry Tl 72 52 31 25 7 MR (8B, 8 B i e, &2
L) P2 08 BRI ), S e T i AR H,
FE T FEHRAE R ) B AR o o P S i ] B R, 136
A T ok 5 i P9 R R ) sy, ) v, R S5
KR . ASCRLH P B Ul A FE A PIT A
NG R%

T 2 PR R D, FH P A R R R B
Tl sk AR v BT A LR 2R B R . P R LR
it 1) R e VLR SR AZ , 7 A P T I 28
TR o T E P 2 38 0 Rt I vl BT s 8 ) 22 O
PURTE R B BE B i 50 2% v o be ey, DRI Hooe H:
VS B AT H e 3 e 16 B SR I8 bR 2 — o
Hh BT 28 B 5 B, DU P P SRR o H AR A
{5 S AT 3 T P D AR

2 AP AR EAE

2.1 R CHERXFELRE

FOR C ¥4 (2 JE 7 (fuzzy C-means, FCM)
S P T H AR R BRI o 1 SR 2R AT DIX
ARG AT — D AUE TR X 28 T
AL B e i SRR M G it TR R
TR R

FCM 3= 22 it B2 i 9 Sl o3 3] W] — 7% i % 42
(B AFARLE 5 K , A [ A%k G ] AR AR S BN o 3
A AT RBBIE A S & RE D LIHRE
JE B R o A R AR WY S 43 g Y, S B A
AR o X B FEAR AR R SR T — AL
(B, 38 0 RS B H AR T S AR
I 22 WA (A5 & R AR AR N BE B e/
B [E1EER T N

WRFREM m MEAES N X ={ %2005},
H B AREAR 5 A n DFFAESR AR, EH Ty x, =
[0, ' FFEWE X 50 Ry €26, BAF T

54

PIFRR K C ={cp,ch 0k, M%‘%%’éi‘ﬁﬁ%@ﬁﬁﬂ?
AR

mln(]):ﬁz\:uf} xi_cjz
. o (2)
s.t.Zuij =1

e ] FCM B R B b R AL R 8, F T
HSR R EE AR AR AE LA B AR B R R, — SRR
{H2 25w, W5 i FEAR R TH5 AR
xR T DREA LB N ny e S AR RZE P
HEFE R ns IHNFTRFEAR S Rt [ B FE A

SR AEAZACAR IR, SR RS 99 H ofe 110
ARG I H bR R ECT W S AR AE S AN TG
SRR, A5 5] 5

=3yl ol XS 1) @
i=1j= 's =

A B A REA R B H 3R T
Xt e, PSR BE SR it 3 4

(4)

B C B{E R RE S AWk AR e
JERMELR PG, HREB R . ha4) sk
J& BE AR I IR, 2 A R 3R -

u,; = (5)
$lzmel
A - e
3 (xl)
¢ = (6)
2

A (5) (O R & R BB I 0k
U, HEIB R FCM RS WSk
ul = ulf<e (7)
A PO RARUREL ; & TR Z B
22 RAP#GEHAR

AP 1 (R ATF 5 2 A AL S A A P o 4%
AR RE A b e A U A R DL T S A T
BRI IA R B, S P oy 26 2
T8 0 5 BT PR HEDT B, 0T R 22 S AL AL B
HLI R 55, 6 A P B R IR BT OR o AR SOR
PSR C 3Bk AT P 3R 28 SEBUR B4
R, HAG AR AN P 2 PR o

max {
y



>
e

1%

EAT S BB EN N P RS EERE RS

Aty 20235 F535 F8H

JH P P 0 B SR A 2
LNk

AL PR BOR AR

St i b 2
FCM

5E S HK m

ERC L ad

|

|

|

|

|

|

|

|

l

' N
! BRWHT<LOOP
| v
:

|

|

|

|

|

|

|

|

|

|

|

| immrmme |
;
ST SO R 5 L3
K, T=T+1

JEA i MBI

P2 A A T

Fig.2 Users' group portraits construction process
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