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Many	
  Ways	
  to	
  “Slice”	
  the	
  	
  
Plug	
  Loads	
  Topic	
  

Plug	
  Loads	
  is	
  a	
  Topic	
  Area,	
  including:	
  
–  electronics	
  
–  miscellaneous,	
  and	
  	
  
–  “hard-­‐wired”	
  components	
  
–  pieces	
  of	
  other	
  end	
  uses	
  
	
  

•  Electronics	
  is	
  a	
  separate	
  end	
  use—where	
  the	
  primary	
  funcAon	
  is	
  
informaAon	
  management	
  	
  

•  “Builder-­‐installed”	
  components	
  installed	
  by	
  a	
  single	
  enAty	
  
•  Uses	
  linked	
  to	
  regulated	
  products	
  
•  Products	
  with	
  low	
  saturaAon	
  but	
  high	
  energy	
  consumpAon	
  
•  Products	
  with	
  high	
  saturaAon,	
  but	
  low	
  energy	
  consumpAon	
  
•  Products	
  whose	
  energy	
  use	
  is	
  dominated	
  by	
  conAnuous,	
  networked,	
  or	
  

acAve	
  modes	
  

à	
  Diverse	
  strategies	
  will	
  be	
  needed	
  to	
  cover	
  the	
  whole	
  topic	
  



Power	
  Consumed	
  by	
  Homes	
  Before	
  
People	
  Moved	
  In	
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GFCIs,	
  smoke	
  alarms,	
  HVAC	
  controls,	
  security,	
  communicaKons	
  
infrastructure,	
  garage	
  door	
  openers,	
  irrigaKon	
  controls,	
  etc.	
  
	
  
This	
  is	
  just	
  part	
  of	
  the	
  plug	
  loads	
  story	
  …	
  

Note:	
  100	
  W	
  =	
  	
  ~900	
  kWh/year	
  



Plug	
  Loads	
  Need	
  to	
  Be	
  More	
  ElasKc	
  
with	
  Respect	
  to	
  UKlizaKon	
  

The	
  Problem:	
  Fixed	
  uses	
  in	
  many	
  buildings	
  are	
  now	
  >	
  50%	
  of	
  annual	
  building	
  electric	
  
use	
  and	
  growing	
  	
  
The	
  Cause:	
  Devices	
  are	
  oversized	
  for	
  most	
  hours	
  but	
  are	
  not	
  “elasAc”	
  enough	
  to	
  cut	
  
energy	
  use	
  when	
  operaAng	
  at	
  very	
  low	
  uAlizaAon	
  rates	
  
	
  

This Internet switch’s power use is inelastic 
with respect to data throughput ...	
  

Research	
  Approach:	
  Find	
  ways	
  to	
  make	
  usage	
  more	
  elasAc	
  (power	
  scaling):	
  
1.  Raise	
  efficiencies	
  when	
  operaAng	
  at	
  extremely	
  low	
  uAlizaAon	
  (<20%	
  of	
  capacity)	
  
2.  Exchange	
  informaAon	
  among	
  devices	
  to	
  enable	
  lower	
  power	
  modes	
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1%	
  of	
  capacity	
  

…	
  while	
  the	
  	
  switch	
  operates	
  
mostly	
  	
  below	
  1%	
  of	
  capacity	
  



DistribuAon	
  of	
  Minimum	
  Power	
  in	
  20,000	
  
California	
  Homes	
  

(typically	
  occurs	
  on	
  a	
  spring	
  day	
  at	
  3	
  AM)	
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In	
  the	
  median	
  home,	
  the	
  minimum	
  power	
  is	
  responsible	
  for	
  ~	
  0.3	
  kW	
  (	
  =	
  	
  ~	
  2400	
  kWh/year)	
  

No	
  AC,	
  lights,	
  
refrigerators,	
  
TVs,	
  etc.	
  



SoluAons	
  
•  AcAons	
  

–  Limit	
  builder-­‐installed	
  loads	
  as	
  part	
  of	
  Title	
  20/24	
  
–  Require	
  products	
  to	
  be	
  more	
  elasAc	
  with	
  respect	
  to	
  uAlizaAon	
  
–  Develop	
  new	
  Title	
  20/24	
  compliance	
  paths	
  that	
  reward	
  resilience,	
  

energy	
  reporAng,	
  other?	
  
–  Support	
  research	
  to	
  reduce	
  plug	
  load	
  energy	
  use	
  
	
  

•  Research	
  
–  Methods	
  for	
  enabling	
  greater	
  power	
  scaling	
  
–  In-­‐building	
  DC	
  grids	
  to	
  service	
  plug	
  loads	
  
–  Improve	
  efficiency	
  of	
  common	
  products,	
  including	
  energy	
  scavenging	
  
–  Technologies	
  and	
  protocols	
  for	
  energy	
  reporAng	
  
–  User	
  interfaces	
  that	
  facilitate	
  low-­‐power	
  operaAon	
  
–  Standards	
  that	
  promote	
  interoperability	
  among	
  products	
  
–  Social	
  science	
  approaches	
  that	
  affect	
  acquisiAon	
  and	
  operaAon	
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