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Fig.1 Event detection and feature matching
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Fig.2 Operation diagram of temperature control
electric heating equipment
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Fig.3 Load identification algorithm based on event
detection and cloud subdivision
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Fig.4 Power grading diagram of electric
heating equipment

21 HRHEHHR
TEFL AR A AT — AR R R Y L 4, A
BN A VA, T2 H A B A 14 B TR D fE, B
AT, INEACHIL EREHIL PR KO R, S
) TAAE 2 e f Al B ) PR X T 2R AR Y
PR LT HT P B AT A SR e R B Ay i R RT
BIVE o i p e i e AR A S TR AR B BERE L AN
28 PRAF B I OCHR OC R, AT ZUA I S 30 R
S R TIPS 1800 W I A AL 12
TTRFR R, B FEER R —K 24 h 11 800 W
RS PEAR ML I 7R ZS, Hoh 3R 0 R BRIz
17,0 A T IR AS o HE ZRAE RS 2 [) ) 3
AL B HEAT TARTE , NIRRT U P B — 5
HIPRISEWEPRIS PN Eabicr= 3 3 BN

HL B DA HIL A B J Al A
XA T 0BT, ABEARHL O ], BEIE B UEAX
BLAY TR R 1] /N T H PR T e g ] Fl A G A g
() TR AL IR G A 1) 1] i) Pof 2% BB B e A HIL O i
AT ZRARNT LN I sl B AR A, PR A X6 97 i B3R
FRPEAHILIY 3 A5 18] o] BEAF AL — B PR 22, VAR HL G
WK FE PR i 2 1 RT L CEK(3) 6
{TslarIWash = Toanttear S5

TendHeal - TendWash = 2

(3)



2 HEHEAR 168

SR AR
g O U Y H
£ o o 4
0 6 12 18 24 0 6 12 18 24
I B B B
OEAVS SRS (b) F2RKIOIRES
RIS o] e
O I =0 i
=S I I S I | R
i O H: i 0 UH
X i . e : i
O L - B S .
0 6 12 18 24 0 6 12 18 24
i B i Bt
(c) FIRKPARE (d) SARFKIIRT
% %
B NI
N N :U S
§§—1- H o ﬁ,l_ s
0 6 12 18 24 0 6 12 18 24
i B I Bt
(e) HBSRIPARE () FBORKERE
= N AR S
g
§§—1- . :.U._' . :.H.'. ,§§—1 H -
0 6 12 18 24 0 6 12 18 24
A B AF B
(g) HBTRFKIBARA (h) B8R RKIRA
%
2 1t e
N I L B = e
Lﬁ H ; 1800 WIERY
Saf e AR A T2

EErEETER T
INPEY
(1) HORKIRS
5 EHIBITXRESH
Fig.5 Equipment operation association analysis
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Fig.6 Operation statistics of electric kettle
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Fig.7 Cluster analysis of electric kettle + water heater
operation based on GMM classifier
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Fig.8 Subdivision modeling of electric heating
equipment based on traditional machine
learning classification method
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Table 1 Main contents of questionnaire on
the use of electric heating equipment
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Table 2 Characteristics list of electric heating equipment
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Table 3 Identification of auxiliary heat
of washing machine

1 1D FLTTIR/W  HIPHR/ W
2 2137 2 149
4 2 050 2043
1900 W £4 1 887 1908
1400 W £4 1411 1438
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Fig.10 Washing machine use mode
of UK-DALE user 5
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Table 4 F1 results on identification of washing machine
auxiliary heat based on association analysis model

A ID Sorecision Srecal Sri
2 0.91 0.93 0.92
4 0.92 0.96 0.94
1900 W#4  0.89 0.94 0.914
1400 W#H4 0.86 0.95 0.903
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Table 5 Analysis onclassification of electric kettle

RUKAESERS RO b AR

AP0 Sy w ke R FI L BHRHL A
2 2 949 0.89 I=
4 2893 0.93 b=
5 2 892 0.85 =
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Fig.11 Kettle accumulated usage frequency of
UK-DALE user 2 in 96 periods
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Fig.12 24 hours electricity distribution in the
community after electric heating subdivision
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Closing action characteristics of the electromagnetic mechanism

of the parallel double coil type DC contactor
YAN Chengyang, WANG Lijun, ZHANG Wenzhe, HUANG Yifan, WANG Kai
(Xi'an Jiaotong University (State Key Laboratory of Electrical Insulation and Power Equipment) ,Xi’an 710049, China)

Abstract: DC contactor is one of the most widely configured switching appliances in new energy systems and electric vehicles.
The dynamic characteristic of DC contactor is one of the important indexes to measure the performance of DC contactor. A
dynamic model of the electromagnetic mechanism of DC contactor with parallel double coil type is established in this paper.
Dynamical model of the electromagnetic mechanism of DC contactor is simulated. The closing process simulation analyzed of the
electromagnetic mechanism of DC contactor by using the co-simulation research method based on Adams and Maxwell. The
research results show that the simulation closing time of the closing action the mechanism is consistent with the test closing
time. The correctness of the simulation method is verified. At the same time,the influence of spring parameters, coil parameters
and other factors on the closing motion characteristics of the mechanism is studied. The change of spring pre-pressure has little
influence on the closing time within a certain range. The increase of coil ampere turns will lead to the decrease of closing time,
the increase of coil internal resistance will lead to the increase of closing time and the more severe bouncing of moving contact.
The simulation method and results can provide some reference for the improvement design and optimization of DC contactor
electromagnetic mechanism.

Keywords : DC contactor; parallel double coil type; electromagnetic mechanism; closing action; dynamic simulation; electro-

magnetic coupling
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Resident non-invasive load identification algorithm

based on prior statistical model
ZHAO Cheng', SONG Yanxin', ZHOU Gan®, FENG Yanjun®, GUO Shuai', LI Jiwei'
(1. State Grid Beijing Electric Power Company Electric Power Research Institute, Beijing 100080, China;
2. School of Electrical Engineering, Southeast University , Nanjing 211189, China)
Abstract: In this paper, a non-intrusive load identification algorithm for residents based on prior knowledge and statistical
learning model is proposed to solve the problem of insufficient electric heating subdivision capability in traditional identification
technology. In this paper,the electric heating subdivision research is carried out for the auxiliary heating equipment of washing
machine, electric kettle, electric rice cooker, electric water heater. The subdivision of auxiliary heating equipment is realized
through the equipment operation association algorithm,and the model training of non-auxiliary heating equipment classification
is realized based on the limited feedback information of users and expert annotation. The experimental results show that the
technical framework proposed in this paper realizes the subdivision of electric heating equipment on the basis of the event
detection load identification algorithm and F1 socre above 0.9 is achieved in the decomposition of operation state.
Keywords : non-intrusive load monitoring ( NILM ) ; event detection; subdivision of electric heating equipment; statistical

analysis ; Gaussian mixture model ( GMM) ;support vector machine (SVM)
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