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decomposition hybrid model
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Non-intrusive load monitoring method based on multi-scale
convolution and Informer hybrid model
HAN Linchi',GAO Fang',ZHAO Ziwei',GUO Suhang',LI Xiang',ZHANG Dongdong', WU Xinzhang'?
(1. School of Electrical Engineering,Guangxi University, Nanning 530004, China;
2. School of Computer, Electronics and Information, Guangxi University , Nanning 530004, China)
Abstract: Aiming at the problems of low load decomposition accuracy and poor model generalization perfor-
mance existing in the current non-intrusive load monitoring methods,a non-intrusive load monitoring method
combining multi-scale convolution and Informer network is proposed. The data segmentation optimization
method is adopted to segment the power signal,a multi-scale convolution kernel is used to obtain the feature
sequences of different time scales and adaptively extract multi-dimensional power features, thus a feature
matrix is formed. The long-term dependence relation of feature sequences in high-dimensional space is cap-
tured based on the probability sparse self-attention mechanism in Informer network, thus the prediction
accuracy is improved. The decomposition value correction method is used to eliminate the “spurious” activa-
tion states in the power decomposition values for further improving the decomposition accuracy. The feasibi-
lity of the proposed method is verified by the example results.
Key words: non-intrusive load monitoring; multi-scale convolution; Informer network ; correction of decomposi-

tion value;data segmentation optimization
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Adequacy assessment of power generation system based on wind speed

cloud model of mutual Box-Cox transform and Markov chain
AN Rui,MIAO Shuwei
(College of Electrical Engineering and New Energy,China Three Gorges University, Yichang 443002, China)

Abstract: In order to accurately consider the effect of wind speed randomness and autocorrelation on the
adequacy of wind power integrated system,a wind speed cloud model based on mutual Box-Cox transform
and Markov chain is established, and the model is combined with the time-series Monte Carlo simulation
method, an adequacy assessment method of wind power integrated system is proposed considering the ran-
domness and autocorrelation of wind speed. The simulative results show that the wind speed samples simu-
lated by the proposed model have similar probability distribution characteristic and autocorrelation with the
measured wind speed samples,and the proposed method can accurately assess the adequacy and wind power
capacity credit of wind power integrated system.

Key words: Box-Cox transform; Markov chain; mixed half-cloud model; wind speed autocorrelation ; adequacy

assessment



FisK A:

| ZKA |- ST -

| i
[
| PR 1T L i}?
H

i

f ;
%’Tﬁ?&%ﬁu Lty u éﬁ‘fiﬁﬁﬁu

g ¥ o

Al ZLBEBREIEN
Fig.Al Multi-head probability sparse self-Attention

EE

|
2B
AL

EamEE| { el
EabmE | | FATH ol

|
ﬁAfﬂgt—ﬁE%E

A2 Informer 4wA5 38
Fig.A2 Informer encoder

150 . 3500
= =
b B
=z = 3000
%% =
& fe 2500
100
m H 2000
1500
50
1000
500
e e o
0 1000 ~+§0§0 3000 0 1000 ﬂzﬁo)'io 3000
PRI SRRE
(@) vKFERE (b) Ko R
1500 2500
2 z
5 ®
= E%zooo
e '
1000
1500
1000
500
500
0 1 i | 1 O
100mﬁé 2500 300 1000 2000 3000
(0 Whr o (d) FeAHLAH R
FOE — MM

E A3 HtheE R D MERE

Fig.A3 Diagram of results of other appliance breakdowns



T ALFTEHZEE UK-DALE BIEEHREF 2 2 BERIER
Table Al Different methods decompose result indicators in UK-DALE dataset house 2

HL25 ik Enma Esa Acc F1
S2S 18.213 0.3545 0.7201 0.6439
S2p 16.372 0.1132 0.8078 0.6747
k%G CNN-LSTM 16.023 0.1109 0.8303 0.7632
BERT4NILM 15.764 0.1487 0.8493 0.7921
AT 14.296 0.0912 0.8653 0.8206
S2S 2717 0.1035 0.9921 0.7613
S2P 2.385 0.0407 0.9952 0.8214
K CNN-LSTM 2.539 0.0478 0.9826 0.8147
BERT4NILM 2.976 0.0497 0.9932 0.8402
AT 2.537 0.0416 0.9936 0.8968
S2S 20.393 0.4878 0.9231 0.5025
S2p 21.314 0.3923 0.9532 0.5803
Bk CNN-LSTM 17.998 0.1417 0.9602 0.6832
BERT4NILM 18.823 0.1654 0.9608 0.6892
AT 14.017 0.1023 0.9725 0.7059
S2S 13.623 0.1232 0.9396 0.4523
S2pP 7.411 0.1821 0.9427 0.4351
A CNN-LSTM 8.454 0.1068 0.9532 0.5356
BERT4NILM 9.023 0.3012 0.9572 0.3131
AT 7.385 0.0997 0.9687 0.6312
S28 7.021 0.2145 0.9121 0.8201
S2P 7.652 0.1923 0.9202 0.8656
e AHL CNN-LSTM 6.681 0.1437 0.9505 0.8726
BERT4NILM 6.238 0.1213 0.9623 0.5232

ATV 5.347 0.0809 0.9635 0.8912
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Table A2 Index results of different methods training and testing in different houses

FHL A% i Ema Esa Acc Fi 50
S2S 24.655 0.3679 0.7724 0.7252

S2P 20.8972 0.1252 0.7582 0.7567

VKR CNN-LSTM 22.769 0.1268 0.8429 0.7776
BERT4NILM 25.487 0.1137 0.8141 0.7632

U Wil 16.872 0.1167 0.8674 0.8132

S2S 9.233 0.3124 0.9601 0.6234

S2pP 7.313 0.0725 0.9623 0.7452

K CNN-LSTM 7.223 0.1053 0.9782 0.7985
BERT4NILM 6.945 0.0966 0.9813 0.8231

AT 3.089 0.0859 0.9902 0.8872

S2S 32.568 0.7826 0.9634 0.5422

S2P 27.782 0.6379 0.9524 0.5631

EBIML CNN-LSTM 26.389 0.6587 0.9238 0.5336
BERT4NILM 20.483 0.5369 0.9452 0.6664

U Wil 17.122 0.2498 0.9627 0.6921

S2S 13.673 0.2059 0.8934 0.2505

S2pP 7.852 0.4895 0.9872 0.2257

. CNN-LSTM 8.678 0.4877 0.9216 0.3593
Ly BERT4NILM 10.574 05731 0.9348 0.1423
AT 7.655 0.1985 0.9527 0.5703

S2S 10.438 0.4692 0.9159 0.5521

S2P 12.765 0.2861 0.9101 0.5216

BEAHL CNN-LSTM 12.258 0.2653 0.9356 0.6729
BERT4NILM 6.975 0.1757 0.9610 0.3623

AT 5.971 0.1294 0.9842 0.8542
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