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ABSTRACT 
 Motivated by climate change and its recognized impact on the infrastructure, environment and human 
health, the Biden Administration has set an ambitious goal of getting to net-zero greenhouse gas emissions 
by 2050. Getting to net-zero emissions is a game changer for our society and has impacts on the long-term 
planning for all sectors of the economy. Representing climate intelligence and social and environmental 
equity in long-term planning is a necessary innovation to complement traditional bulk power system long-
term planning. PNNL’s Grid Operations, Decarbonization, Environmental and Energy Equity (GODEEEP) 
platform aims to develop a unique high-resolution integrated modeling capability to evaluate the 
investment, operational, and equity challenges of alternative strategies to decarbonize the U.S. economy by 
2050. We leverage the Global Change Analysis Model (GCAM) to create multiple pathways toward a net-
zero economy by 2050. This talk will focus on the innovative downscaling of those net-zero pathways with 
the inclusion of climate intelligence to evaluate future grid operations. Specifically, we develop reproducible 
workflows, downscaling tools to site generators, and develop wind, solar, and load hourly time series at a 
nodal resolution. The associated datasets are all being made available for collaboration. We leverage those 
capabilities to evaluate the reliability and economics of the future operations of a decarbonized grid, 
develop insight on how battery storage should be sited and operated in high 
renewables generation portfolios, and support the industry in characterizing energy 
droughts for their own planning. 
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