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כֿ ⁭ : Overview

Booth A, Mohr N, Peters P. The digital utility: New opportunities and challenges[J]. McKinsey. com, May, 2016.

McKinsey&Company ῎ ҅ᴓ Ⱶ Ғ Ņ ņ
ԋ ᵆЇ ҅ΐ 14.1%ϼ
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TS=(("smart meter" OR "consumption" OR "demand" OR "load") AND

"data" AND ("household" OR "resident" OR "residential" OR "building"

OR "industrial" OR "individual" OR "customer" OR "consumer") AND

("energy theft" OR "demand response" OR "clustering" OR

"forecasting" OR "profiling" OR "classification" OR "abnormal" OR

"anomaly") AND ("smart grid" OR "power system"))

WoS Ậ ᾰᾭ ε2017-12-31ζ

ⱴ⸗ᶼᾎὊַ֪ײῷᵑ♪ἵ ᶬײַ σם

Ӎ־ ⅎ ЃData AnalyticsЄЕ

Data Analytics is commonly dissectedinto

threestages: descriptive analytics (what do

the data look like), predictive analytics

(what is going to happenwith the data),and

prescriptive analytics (what decisionscan

bemadefrom thedata).

DescriptiveЕ Ӎ־ К
PredictiveЕ ᴰ К
PrescriptiveЕ Ầ₴ ” К

BertolucciJ. Big data analytics: Descriptive vs. predictive vs. prescriptive[J]. Information Week, 2013.



© 2015 28

No.
System/

Data
Data Source Data Type Frequency Data Structure

1
Economic 

Information
Statistic Bureau

GDPɻCPIɻPMIЃPurchasing 

Managers IndexЄɻSales Valueɻ
Prosperity Index

Per Month Non structural

2

Energy 

Consumption 

Data

Energy 

Efficiency 

Platform

Electrical LoadɻOutputɻPower 

QualityɻTemperature
15Min

Non structural

/Structural

3
Meteorological 

Data

Meteorological 

Bureau

TemperatureɻHumidityɻ
Rainfall

Per Day Structural

4
EV Charging 

Data

Charging-Pile

RTU

CurrentɻVoltageɻCharging 

RateɻState of Charge
15Min Structural

5

Customer 

Service Voice 

Data

Customer 

Service System
Customer Voice Data Real Time Non structural

10 million Smart Meters, 15min 60GB per day, 21TB per year. Volume

̂ ̃

Varietŷ ̃ Velocitŷ֟ ̃

Value???

̂ᴇṿ???̃

כֿ ⁭ : Overview
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Chongqing Kang, Yi Wang, Yusheng Xue, Gang Mu, and Ruijin Liao, ñBig Data Analytics in Chinaôs 

Electric Power Industryò, IEEE Power and Energy Magazine, in press. 
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כֿ ⁭ : Overview
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Yi Wang, Qixin Chen, Tao Hong, and Chongqing Kang, ñReview of Smart Meter Data Analytics: Applications, 
Methodologies, and Challengesò, IEEE Trans. Smart Grid, in press. 
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כֿ Ṝ1: ⁴ẩὝᴧ

Yi Wang, Qixin Chen, Chongqing Kang, and Qing Xia, ñSparse and Redundant Representations-Based Smart 
Meter Data Compression and Pattern Extractionò, IEEE Trans. Power Systems, 2017, 32(3): 2142-2151. 
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כֿ Ṝ1: ⁴ẩὝᴧ

Е ᵲ Ņ ņ ꜘЇ
ⅎ ɼ

1

K

i ik k

k

x a d
=

=ä

2

00

,

,

min

. . , 1

0, 1 ,1

0, 1 ,1

-

¢ ¢ ¢

² ¢ ¢ ¢ ¢

² ¢ ¢ ¢ ¢

F

i

i k

k n

s t a s i M

a i M k K

d k K n N

X DA



© 2015 
35

כֿ Ṝ1: ⁴ẩὝᴧ

Е׃ 3- 4ү Ж
Е ҏ ₉ ҿ ꜘϼ



© 2015 
36

כֿ Ṝ1: ⁴ẩὝᴧ
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כֿ Ṝ1: ⁴ẩὝᴧ

Parameter RMSE MAE Accuracy F1

K-SVD 5, 80 0.099 0.060 0.874 0.793

k-means 80 0.120 0.180 0.786 0.752

PCA 5 0.111 0.167 0.771 0.764

DWT 5 0.141 0.327 0.667 0.688

PAA 6 0.112 0.181 0.706 0.725

Original 48 / / 0.735 0.724

Ї ҏӤ ҅
Ḫ Ї └ ɼ

ғᴶ ɻ ɻḪ Ї
Ί Ї ᵲҿⅎ ῇЇ

ⅎ ɼ
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כֿ Ṝ2: ӴὛ

Yi Wang, Qixin Chen, Dahua Gan, Jingwei Yang, Daniel Kirschen, and Chongqing Kang, ñDeep Learning-Based 
Socio-demographic Information Identification from Smart Meter Dataò, IEEE Trans. Smart Grid, in press. 
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כֿ Ṝ3: ₱ᵟẓ
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Yi Wang, Qixin Chen, Chongqing Kang, and Qing Xia, ñClustering of Electricity Consumption Behavior Dynamics 
Toward Big Data Applicationsò, IEEE Trans. Smart Grid, 2016, 7(5): 2437-2447. 
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כֿ Ṝ3: ₱ᵟẓ

Yi Wang, Qixin Chen, Chongqing Kang, Mingming Zhang, Ke Wang, and Yun Zhao, ñLoad Profiling and Its 
Application to Demand Response: A Reviewò,Tsinghua Science and Technology, 2015, 20(2): 117-129. 
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Kedi Zheng, Yi Wang, Qixin Chen, and Yuanpeng Li, ñElectricity Theft Detecting Based on Density-Clustering 
Methodò, 2016 IEEE PES Innovative Smart Grid Technologies ïAsia, 2017.



© 2015 
49

כֿ Ṝ4: ⸗

AUC

Е ғᴶ ҅ Ї
₴ ҿЇ
ҏ ɼ

ҩ Ї
ҩ Е



© 2015 
50

כֿ Ṝ5: ở ≡

Yi Wang, Qixin Chen, Mingyang Sun, and Chongqing Kang and Qing Xia, ñAn Ensemble Forecasting Method for 
the Aggregated Load with Sub Profilesò,IEEE Trans. Smart Grid, in press. 
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Probabilistic Load Forecasting
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כֿ Ṝ1: ╗ẘẤ⁴

DahuaG A N, Yi W, ShuoY, et al. Embedding based quantile regression neural network for probabilistic load 
forecasting[J]. Journal of Modern Power Systems and Clean Energy, 2018: 1-11.
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כֿ Ṝ1: ╗ẘẤ⁴
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