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Consider:	  
	  
Ligh.ng	  

	  DC	  motors	  
	   	  Electric	  Vehicles	  
	   	   	  Appliances	  
	   	   	   	  Renewable	  energy	  	  	  	  
	   	   	  Ba>eries	   	   	   	  
	   	  Communica.ons	  
	  Electronics	  

	  
Power	  Quality,	  Reliability,	  Capital	  Cost,	  Energy	  

	  	  
	  

	  	  
	   	  	  



Who	  would	  win	  the	  debate	  now?	  
	  
Changes	  since	  the	  Tesla	  –	  Edison	  debates:	  
•  End	  uses	  operate	  with	  naEve	  DC:	  

•  Electronics	  
•  Motors	  
•  Variable	  speed	  devices	  
•  LighEng	  
•  CommunicaEons	  

•  Renewable	  generaEon	  is	  DC	  –	  PV,	  Wind,	  Fuel	  cells	  
•  Electric	  powered	  transportaEon/vehicles	  
•  Storage	  –	  baPeries,	  capacitors	  
•  Power	  quality	  and	  reliability	  improvement	  
•  Energy	  savings	  
•  Opportunity	  for	  world	  wide	  standards	  

	  



Fossil	  Burning	  Power	  Plant	   Renewable	  Onsite	  Genera.on	  

Central	  sta.on	  genera.on	  to	  
distributed	  genera.on	  



Lighting  

The	  Genera.on:	  
Renewable/Distributed	  

The	  Demand:	  	  
Everything	  Digital	  
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Two	  Trends	  Observed	  



Energy	  Is	  Lost	  	  
In	  the	  conversion	  
Steps	  
ConverEng	  AC	  to	  DC,	  and	  	  

IntegraEng	  alternaEve	  DC	  	  

Sources	  with	  the	  mainstream	  	  

AC	  supply,	  are	  inefficient	  and	  	  

Expensive	  acEviEes	  to	  capital	  

Cost	  and	  lock	  us	  all	  into	  archaic	  

And	  uncompeEEve	  uElity	  

Pricing	  structure	  

AC	  is	  Converted	  
Back	  to	  DC	  at	  the	  	  
Server	  Equipment	  Level	  

Inverter	  Turning	  
	  DC	  into	  AC	  

Solar	  PV	  	  
Producing	  DC	  	  

How	  is	  Renewable	  Energy	  Used	  today?	  



DC	  Equipment	  Exists	  



Organiza.ons	  Ac.ve	  in	  DC	  Power	  

•  Emerge	  Alliance	  
•  Electric	  Power	  Research	  InsEtute	  
•  NTT	  –	  Japanese	  telecom	  
•  Lawrence	  Berkeley	  NaEonal	  Laboratory	  
•  Pacific	  Northwest	  NaEonal	  Laboratory	  
•  European	  TelecommunicaEons	  Standards	  InsEtute	  (ETSI)	  
•  InsEtute	  of	  Electrical	  Engineers	  of	  Japan	  (IEEJ)	  
•  Korea	  Electrotechnology	  Research	  InsEtute	  (KERI)	  
•  InternaEonal	  Electrotechnical	  Commission	  (IEC)	  
•  NaEonal	  Electrical	  Manufacturers	  AssociaEon	  (NEMA)	  
•  China	  CommunicaEons	  and	  Standards	  AssociaEon	  (CCSA)	  
•  Japan’s	  New	  Energy	  and	  Industrial	  Technology	  OrganizaEon	  (NEDO)	  



What	  is	  the	  EMerge	  Alliance?	  
•  Not-‐for-‐profit	  501c	  -‐Part	  6	  	  
•  Open	  applicaEon	  standards	  -‐	  DC	  plaborm	  
•  Eco-‐system	  development	  and	  promoEon	  
•  100+	  Member	  organizaEons	  and	  growing!	  

Who	  is	  the	  EMerge	  Alliance?	  
•  Architects,	  Engineers	  
•  Contractors/Builders/	  Integrators	  
•  Manufacturers	  -‐	  Service	  Providers	  
•  Building	  Owners	  –	  Facility	  Managers	  
•  NaEonal	  &	  Independent	  Labs	  
•  Academic	  InsEtuEons	  
•  Codes	  &	  Standards	  Groups	  

What	  is	  an	  EMerge	  Standard?	  
•  Commercial	  ApplicaEons	  Standards	  
•  Subordinate	  to	  safety,	  equipment	  standards	  
•  Physical,	  electrical,	  operaEonal	  interfaces	  	  
•  ApplicaEon	  definiEon	  -‐	  lisEng	  requirements	  of	  

other	  standards	  (incl.	  IEC)	  


