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Previous	
  customer	
  segmenta.on	
  

Psychographic	
  segmenta1on	
  based	
  on	
  survey	
  
	
  
	
  
	
  
 
 

	
  
	
  
Issues:	
  	
  
Rare	
  actual	
  energy	
  usage	
  info,	
  	
  
Low	
  energy	
  program	
  yield	
  (10-­‐20%)	
  



New	
  opportunity	
  with	
  AMI	
  

Advanced	
  metering	
  infrastructure	
  deployment	
  
	
  
	
  
	
  
	
  
 
 
 
 

        http://www.eia.gov 
	
  

New	
  opportunity:	
  	
  
Interval	
  energy	
  consump.on	
  data(1hour,	
  15min)	
  
	
  	
  	
  	
  	
  	
  New	
  features	
  available	
  
ex)	
  Peak	
  hour,	
  usage	
  paVern,	
  base	
  consump.on	
  



Goal	
  

1.	
  Segment	
  the	
  customers	
  with	
  relevant	
  features	
  
⇒ 	
  The	
  features	
  should	
  represent	
  energy	
  
consump1on	
  lifestyles	
  well.	
  
	
  
	
  
	
  
2.	
  The	
  methodology	
  should	
  be	
  
	
  	
  	
  	
  a.	
  Innova1ve	
  
	
  	
  	
  	
  b.	
  Scalable	
  
	
  	
  	
  	
  c.	
  Analy1c	
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Segmenta.on	
  flow	
  

Raw	
  	
  
Smart	
  	
  
Meter	
  	
  
Data	
  

Pre-­‐processed	
  
Dic*onary	
  

Encoding	
  
System	
  

Feature	
  
Extrac*on	
  

Clustering	
  Peak	
  *me,	
  
Variability,	
  
Usage	
  volume	
  
and	
  …	
  



Load	
  shape	
  dic.onary	
  genera.on	
  

•  Load	
  shape	
  dic.onary	
  genera.on	
  flow	
  
	
  
	
  
	
  
	
  
	
  

	
  

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Normalize	
  	
  
by	
  daily	
  	
  

consump.on	
  

Adap.ve	
  K-­‐
means	
  +	
  

Hierarchical	
  
clustering	
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Data	
  descrip.on	
  

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

•  	
  Anonymized	
  smart	
  meter	
  data	
  provided	
  by	
  
Pacific	
  Gas	
  and	
  Electric	
  Company	
  (PG&E)	
  

•  	
  Climate	
  zones	
  1,	
  2,	
  3,	
  4,	
  	
  
	
  	
  	
  	
  11,	
  12,	
  13	
  and	
  16	
  
	
  
•  	
  123,150	
  households	
  of	
  
	
  	
  	
  	
  	
  1	
  year	
  data:	
  	
  
	
  	
  	
  	
  	
  45MM	
  daily	
  profiles	
  
	
  	
  	
  	
  	
  (Aug	
  2010	
  –	
  July	
  2011)	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  hVp://www.energy.ca.gov	
  	
  
	
  



Segmenta.on	
  by	
  usage	
  volume	
  

Avg	
  daily	
  consump1on	
  
~	
  the	
  size	
  of	
  household	
  



Segmenta.on	
  by	
  variability	
  

Entropy	
  of	
  load	
  shape	
  codes	
  
~	
  consump.on	
  paVern	
  variability	
  



Segmenta.on	
  by	
  load	
  shape	
  segment	
  

Load	
  shape	
  segment	
  ~	
  peak	
  hours	
  

7	
  segments:	
  
Morning	
  peak	
  (M:	
  4:00-­‐10:00)	
  
Day.me	
  peak	
  (D:	
  10:00-­‐16:00)	
  
Evening	
  peak	
  (E:	
  16:00-­‐22:00)	
  
Night	
  peak	
  (N:	
  0:00-­‐4:00	
  and	
  22:00-­‐24:00)	
  
Dual	
  peak	
  Morning	
  &	
  Evening	
  (DU	
  M&E)	
  
Dual	
  peak	
  Evening	
  &	
  Night	
  (DU	
  E&N)	
  
Dual	
  peak	
  Day.me	
  &	
  Evening	
  (DU	
  D&E)	
  

	
  
	
  

	
  
Morning	
  
peak	
  

	
  
Day*me	
  
peak	
  

	
  
Evening	
  
peak	
  

	
  
N i g h t	
  
peak	
  

	
  
D u a l	
  
p e a k	
  
M&E	
  

	
  
D u a l	
  
p e a k	
  
E&N	
  

	
  
D u a l	
  
p e a k	
  
D&E	
  

	
  
Avg	
  daily	
  consump.on	
  (kWh)	
  

	
  
20.73	
  

	
  
24.06	
  

	
  
19.73	
  

	
  
10.78	
  

	
  
15.81	
  

	
  
11.23	
  

	
  
24.49	
  

	
  
Propor.on	
  households	
  

	
  
4.29%	
  

	
  
3.55%	
  

	
  
72.98%	
  

	
  
9.89%	
  

	
  
9.24%	
  

	
  
0.01%	
  

	
  
0.04%	
  



Segmenta.on	
  by	
  mul.ple	
  features	
  

Mul1ple	
  features	
  	
  
Ex)	
  usage	
  volume	
  and	
  variability	
  

	
  
Stable	
  

	
  
Moderate	
  

	
  
Light	
  

	
  
Total	
  

	
  
Heavy	
  

	
  
13.03%	
  

	
  
11.62%	
  

	
  
0.47%	
  

	
  
25.11%	
  

	
  
Moderate	
  

	
  
9.42%	
  

	
  
30.46%	
  

	
  
10.05%	
  

	
  
49.93%	
  

	
  
Light	
  

	
  
2.51%	
  

	
  
7.85%	
  

	
  
14.60%	
  

	
  
24.96%	
  

	
  
Total	
  

	
  
24.96%	
  

	
  
49.93%	
  

	
  
25.11%	
  

	
  
100%	
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Conclusion	
  

•  Check	
  the	
  goal	
  again	
  

	
  	
  	
  	
  Provided	
  segmenta.on	
  examples	
  with	
  relevant	
  
features.	
  	
  

	
  
	
  	
  	
  	
  The	
  methodology	
  is	
  innova*ve,	
  scalable,	
  
analy*c.	
  



Future	
  works	
  

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

•  Try	
  other	
  features	
  that	
  can	
  represent	
  
household	
  lifestyles	
  

•  Various	
  applica*ons	
  
	
  	
  	
  	
  ex)	
  load	
  shape	
  predic.on,	
  load	
  predic.on	
  

• With	
  feedback	
  data,	
  test	
  the	
  implica.ons	
  



Q	
  &	
  A	
  

	
  
	
  

Thanks!!!	
  


