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Need for Flexibility and Resiliency 
• Power systems around the globe are changing

rapidly due to a confluence of technological,
social, meteorological, and economic drivers.

• This transformation has significantly changed the
way power systems are designed, planned, and
operated and are highlighting the need for
flexibility in different time scales.

Flexibility Market 
Efficiency Reliability Resiliency

= + +Optimal management of 
variable and uncertain 
supply and demand over 
different time horizons. 

Cost-effective balancing 
of supply and demand 
with maximum social 
welfare.

Capacity to withstand  
disturbances and 
failures while keeping 
security and adequacy. 

Capacity to adapt to 
changing conditions 
and rapidly recover 
from eventual 
disruptions.

• Select countries in South America that rely heavily on
hydropower are facing increasing risk and reliability
concerns during drought (El Niño/La Niña) years.

• VRE and natural gas (NG) are becoming important
generation options in many South American power
markets, especially in drought years.

• There is an increasing need to expand emphasis on
flexibility due to reliance on hydropower and VRE
supplies.

• In this study, special attention is placed on the
potential role for natural gas to help ensure flexible
and resilient power.

• Primary countries of focus:

- Argentina
- Brazil
- Chile
- Colombia
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Source: Data from CAMMESA, CNE, EPE, IEA, AND XM. 

The information contained in this poster is subject to a government license.
JISEA 10th Annual Meeting

Golden, Colorado
April 8th and 9th, 2020
NREL/PO-6A50-76273

This work was authored by the National Renewable Energy Laboratory, operated by Alliance for Sustainable Energy, LLC, for the U.S. Department of Energy (DOE) under Contract No. DE-AC36-08GO28308. Funding provided
by U.S. Department of Energy Office of International Affairs (IA-32). The views expressed in the article do not necessarily represent the views of the DOE or the U.S. Government. The U.S. Government retains and the publisher,
by accepting the article for publication, acknowledges that the U.S. Government retains a nonexclusive, paid-up, irrevocable, worldwide license to publish or reproduce the published form of this work, or allow others to do so,
for U.S. Government purposes.

The importance of Natural Gas Summary of Findings

• All countries face unique challenges in building out their respective electricity sectors to
achieve a resilient, reliable, and sustainable electricity system.

• All have goals to rapidly boost domestic VRE generation, and all except Chile have
significant natural gas resources to be developed over the long-term.

• Argentina’s Vaca Muerta formation may be the biggest uncertainty in all of South
America’s evolving electric power sector calculus.

• In the meantime, imported LNG may be the most expedient option for Brazil, Chile, and
Colombia on the margins given the recently improved liquidity, and contract terms, of
that fuel.

• While technology and market innovations in the form of rapidly falling costs for VRE,
LNG contracting, battery storage, and other distributed energy options are sometimes
outpacing the institutional and policy capacity to effectively guide them, other
breakthroughs could occur.

• On a positive note, each of these countries is building from a strong base of renewable
hydropower into a diverse portfolio of solar, wind, and natural gas, targeting a clean
and resilient power system.
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