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UCSD  Campus  –  Land  of  Opportuni:es

•  Self	  Power	  Genera-on	  
•  Stable	  –	  Methane	  Power	  Plants	  
•  Unstable	  –	  Photo	  Voltaic	  Cells	  
•  Heat	  and	  Power	  Storage	  

• Different	  Types	  of	  Loads	  
•  Single	  Student	  Housing	  
•  Office	  Buildings	  
•  Medical	  Ins-tute	  
•  Supercomputer	  Center	  
•  Electric	  Vehicles	  
•  EV	  Charging	  Sta-ons	  



UCSD	  Parameter	  Database:	  
§  More	  than	  85000	  Parameters	  
§  Up	  to	  2	  years	  of	  data	  
§  Phasor	  Measurement	  Units	  (PMU)	  

Gas	  Turbine	  Genera-on	  
Solar	  Genera-on	  

CSE	  Building	  for	  24	  Days	  



Residen:al  Instrumenta:on  and  Simula:on

§  Residen-al	  power	  consump-on	  a	  BIG	  percentage	  

§  Simula-on:	  HomeSim	  

§  Instrumenta-on	  

§  Home	  Automa-on	  

§  Measurement	  

§  Ligh-ng	  Control	  

§  Occupancy	  Detec-on	  
§  HVAC	  Control	  
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Usage  of  Context  Informa:on
§  Control	  HVAC,	  Ligh-ng	  and	  Appliances	  
§  Increase	  Energy	  Efficiency	  

§  Preliminary	  Results:	  

Total	  Energy	  Cost	  Savings	  up	  to	  36%	  Ligh@ng	  Automa@on 

§  Automate	  based	  on	  ambient	  light	  
intensity	  and	  user	  presence 

HVAC	  Automa@on 

§ Automate	  based	  on	  ambient	  temperature,	  
predefined	  thresholds,	  and	  user	  
occupancy 



UCSD  Microgrid

§  The	  Microgrid	  circuit	  is	  simulated	  and	  controlled	  in	  real-‐-me	  

§  But!,	  Commercial	  So[ware	  Used	  

§  But2!,	  Central	  Controller	  
§  Distributed	  Control	  Required	  

§  Needs	  a	  Unified	  Interface	  
§  Time	  Synchroniza-on	  is	  IMPORTANT!	  

§  PMUs	  generate	  60	  samples	  a	  second	  

§  Control	  signals	  require	  even	  smaller	  granularity	  

§  SwarmOS	  is	  the	  poten-al	  future	  interface!	  



Simula:on  Environment  using  OpenDSS

• Open	  Source	  Power	  Flow	  Simula-on	  
•  Simple	  Interface	  –	  Time	  Synchronous	  Connec-on	  Possible	  
• Accepts	  External	  Simula-ons	  (UCSD’s	  HomeSim)	  
• Accepts	  External	  Databases	  (UCSD’s	  Database,	  UCB’s	  OpenBMS,	  
CMU’s	  Sensor	  Andrew,	  …)	  
• Playground	  for:	  

•  Distributed	  Control	  
•  Home	  Automa-on	  
•  System	  Stability	  Control	  
•  Energy	  Storage	  Control	  



U-lity	  Connec-on	  

Residen-al	  1:	  
UCSD	  HomeSim	  

Residen-al	  2:	  
UCSD	  Database	  –	  X	  Housing	  

Office	  1:	  
UCB	  Database	  –	  X	  Office	  

Office	  2:	  
CMU	  Sensor	  Andrew	  –	  Office	  

Informa-on	  

Office	  3:	  
<Your	  Simulator>	  

Residen-al	  3:	  
<Your	  Database>	  


