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State-of-the-art analysis of the U.S., 
Canada, and Mexico power systems, 
from planning through operations

Å Long-term pathways to a modern power system in North 
America

ÅOperational feasibility of very high-penetration scenarios
ÅWeather variability and uncertainty
Å Value of enabling technologies: flexible hydro, thermal 

generation, demand response, storage, transmission
Å Value of operating practices: interchange, enhanced scheduling, 

local generation, reserve provisions
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The North American Renewable Integration Study



INFORMING
grid planners, operators, 
market participants, and 
regulators of challenges and 
opportunities for the grid

ENABLING
stakeholders to deepen and 
extend their understanding of 
renewables and modern 
power systems

CREATING
a framework for future 
analysis

- Is it reliableand affordable?

- What operating practices and technologies help the 
most?

-!ǊŜ ǘƘŜ άǎƻƭǳǘƛƻƴǎέ robust?

- What is the benefit of inter-regionaland cross-
bordercooperation?

- Creating and disseminating new data

- Pioneering and deploying new methodsand 
computational tools 

- Stability(i.e., frequency, transient, voltage)

- Resilienceto extreme events (e.g., weather)

AcceleratingGrid Modernization in North America



Behind-
the-meter 
buildout

DISTRIBUTED 
GENERATION 

MODEL:

NREL dGen

Transmission 
and 

generation 
buildout

CAPACITY 
EXPANSION 

MODEL:

NREL ReEDS

Operational 
analysis: 
5-minute 

resolution, 
reliability, 
resiliency 
analysis

OPERATIONAL 
(PRODUCTION) 

MODEL:

Energy 
Exemplar 
PLEXOS

SCENARIOS:
What gets built and where? 

How is it operated?
How does it compare to other scenarios?

DATA:
wind, water, solar resource; thermal 

plant data; 
power system data

How It Works: 
Modeling Flow

DEEPER ANALYSIS:

Power flow

Reliability

Electrification (hourly 
profiles)

Generation siting



Input Data

Data sets are developed almost entirely based on public data, processed 
using novel, replicable methods

DATA 
DEVELOPMENT

ReEDS dGen PLEXOS



The Scenarios Four overarching pathways for 
North American electric power 
system evolution through 2050



The Scenarios Four overarching pathways for 
North American electric power 
system evolution through 2050



Wind Resource Dataset
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Domain A
Å VaisalaWind Toolkit
Å 2007-2013
Å Continuous United 

States

Domain B
Å NREL Created using 

similar method
Å 2010-2013
Å Canada

Domain C
Å 2009-2013
Å Southern Mexico

5-minute resolution
2km x 2km spatial 
resolution
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Extreme Weather Event Analysis



Solar Resource Dataset


