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Mission-driven locations empower collaboration
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The primary energy used to generate electricity in WA State 
differs dramatically from the nation, and is among the cleanest

CO2 from generating electricity

ÁWA state  25.36 g CO2/MJ

ÁU.S. 124.83 g CO2/MJ
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From 1118 PJ of primary energy WA State generates 420 PJ of 
low cost electricity which also generates 10.7 Tg of CO2

ÅHydro, 291 PJ (69%)

ÅWind, 28 PJ (7%)

ÅOther, 8 PJ (2%)

ÅNuclear, 35 PJ (8%)

ÅNatural gas, 38 PJ (9%)

ÅCoal, 19 PJ (5%)
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The transportation sector in WA generates an 
estimated 65 Tg of CO2

Based on GREET, Han et al. Fuel 157 (2015) 292-298 (https://doi.org/10.1016/j.fuel.2015.03.038)

(87-95 g CO2/MJ of energy)



Building-Grid 
Integration

Realizing benefits beyond 
energy savings
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Integrating Buildings with the Electric Grid
Fast facts

Å The U.S. has 125 million homes and 
more than 5 million commercial buildings 

Å Nearly 75 percent of all U.S. electricity is 
consumed within buildings

Å Electricity currently goes to functions 
such as air conditioning and lighting

Å Increasingly, buildings will also use 
electricity to charge electric vehicles and 
buildings will generate and store 
electricity onsite with resources such as 
solar photovoltaic arrays and batteries
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How Could Buildings Support or Enhance 
Electricity Grid Reliability?

Our goal is to develop the technology that enables utilities to 

cost-effectively and continuously engage up to 70% of their 

customers as grid assets and demonstrate the feasibility of 

this technology to stakeholders within five years
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Challenge: Control & Coordination of Multiple 
Commercial Buildings and Their Assets

ÅCoordinate 
assets with a 
signal from the 
utility

ÅSimultaneously 
identifying energy 
efficiency 
measures

ÅPNNL campus is 
a unique 
experimental 
platform
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Technology Gaps & Key R&D Needs
Informing the future

More advances are required to capitalize 
on the technology and information 
revolution around buildings

ÅAutomatic collection of big data for 
optimizing building operations

ÅAdvanced data analytics and machine 
learning

ÅAdvanced control theories

ÅStakeholder engagement

ÅCybersecurity best practices


