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Flexibility Supply Curve

Source: NREL, “The Role of Energy Storage with Renewable Electricity Generation”, Paul Denholm et al., January 2010
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RESOURCE ADEQUACY

• Multi-Year requirements

• Single Buyer for local capacity



INTEGRATED RESOURCES 

PLANNING 

• Planning towards decarbonization

• Meeting reliability with high penetration of 

renewables

• Considering not just GHG but air 

pollutants as well



Total planned baseline and new energy 

purchases, TWh, by resource type
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Renewables are now dispatchable

10Source: IEEE magazine chart, data from Xcel Colorado power system
http://iiesi.org/assets/pdfs/ieee-power-energy-mag-2015.pdf

http://iiesi.org/assets/pdfs/ieee-power-energy-mag-2015.pdf


Renewables will increasingly provide flexibility 

11Source: E3 study of TECO system for First Solar
https://www.ethree.com/wp-content/uploads/2018/10/Investigating-the-Economic-Value-of-Flexible-Solar-Power-Plant-Operation.pdf

https://www.ethree.com/wp-content/uploads/2018/10/Investigating-the-Economic-Value-of-Flexible-Solar-Power-Plant-Operation.pdf


Market reforms for a more flexible, cleaner power system

12Source: Grid Strategies paper for Wind Solar Alliance
Available at https://gridstrategiesllc.com/

https://gridstrategiesllc.com/
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Breaking Out the New Moves: 

How Resource Flexibility Benefits Utility Operations Panel

Grid Interactive Efficient Buildings

David Nemtzow

Director, Building Technologies Office

November 14, 2018

https://www.energy.gov/eere/buildings/geb

https://www.energy.gov/eere/buildings/geb


15U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

Commercial
18 QuadsIndustrial

31 Quads

Transportation
27 Quads

Residential
21 Quads

0.4% 
Electric

31% 
Electric

72% 
Electric

80% 
Electric
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Cooling

Heating

Water Heating

Lighting

Refrigerators

Cooking

Electronics

Other Residential

Appliances
Other

Buildings Energy Use: 40% of U.S. total

Buildings Electricity Consumption: 75% of U.S. total

Buildings Peak Electricity Demand: ~80% of regional total

U.S. Building Energy Bill:  $380 billion per year

Energy Use Building Electricity Use

Energy use in the U.S. building sector

Source: EIA 2017 Annual Energy Outlook
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Hourly Residential Cooling Cost Totals by Climate Zone in 2018 (May-Sep)

Climate Regions

“When” matters for some regions/loads more than others

11X 

peak/off-

peak ratio

Hour of Day
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Interactions with Building Occupants 

Outdoor 

Conditions

Utility Signal

Lighting Controls

HVAC EMS

Occupant Preferences

• Interoperable, integrated 

systems.

• Continuously optimized 

operation for maximum 

comfort and efficiency.

• Grid-responsive (e.g. 

demand response).

Sensor/Occupant Inputs

Control Signal

Utility Communication

Applicable to Other 

Technologies, e.g.:
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Impact on a Building’s Energy Use

Images and data 

courtesy of PG&E
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TWO MOST SIGNIFICANT TRENDS IN US ENERGY MARKETS

1. Adoption of large, central renewable generation by 

utilities and policy-makers

2. Adoption of distributed energy resources by customers

QUESTION | Do these trends complement or frustrate one 
another? 

CONCLUSION | Distributed Resources increasingly seen as a 
complement to large, scale renewables, because they deliver 
unique benefits to customers AND flexibility to the grid.



• Leveraging new 

technologies and low 

cost communications, 

DER can now provide 

flexibility

• Solar PV with Smart 

Inverters

• Storage

• Demand Response

• Electric Vehicles

”NOT YOUR GRANDMA’S DER”



Image courtesy 
of RMI

DER FLEXIBILITY

• New market products for 

DER

• CAISO DERP

• FERC NOPR

• Aggregation allows for 

participation models 

• Modeling shows DER 

flexibility as key to 

unlocking higher RE 

penetrations (MN)
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Please complete the session survey 
in the meeting app

Session C3

Look under the “polls” button


