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Motivation

• The United States has a long-term goal to decarbonize the electric grid1. This will 
require several market transformations across multiple sectors, including 
renewable power generation and storage options, increased electrification of end-
use energy consumption and transition to demand-side management of residential 
and industrial loads. 

• Electrification of multiple sectors (residential, commercial, industrial, 
transportation, etc) will require  ubiquitous applications of power electronics of 
various ratings

[1] The White House. 2021. “President Biden Signs Executive Order Catalyzing America’s Clean Energy Economy Through Federal Sustainability.” https://www.whitehouse.gov/briefing-

room/statements-releases/2021/12/08/fact-sheet-president-biden-signs-executive-order-catalyzing-americas-clean-energy-economy-through-federal-sustainability/

https://www.whitehouse.gov/briefing-room/statements-releases/2021/12/08/fact-sheet-president-biden-signs-executive-order-catalyzing-americas-clean-energy-economy-through-federal-sustainability/


energy.gov/sunshot

Yesterday’s Power System …
One Way Power Flow

Generation-Transmission Distribution SystemSubstation

Source: NREL-Coddington modified Alvin R.



energy.gov/sunshot

Today’s Power System …
Two Way Power and Information Flow

Generation-Transmission Distribution SystemSubstation

Source: NREL-Coddington modified Alvin R.



Where to Electrify : 
System-Wide Application Space

Satellites



Where to Electrify: 
Residential Applications

“Electrify Everything in Your Home: A Guide to Comfy, Healthy, Carbon-Free Living ”, Rewiring America, 
https://www.rewiringamerica.org/electrify-home-guide

https://www.rewiringamerica.org/electrify-home-guide


Electrification of Buildings

US DOE in May 2021 issued A National Roadmap for Grid-
Interactive Efficient Buildings https://gebroadmap.lbl.gov
• Buildings that are not only efficient but also flexible.
• DOE estimates that with only mid adoption of GEB technologies 

(Adoption based on middle of the range of achievable adoption 
estimates) the US power grid can realize the following by 2030:

• 284 TWHs in annual electricity savings;
• 78 GWs in peak electricity demand savings;
• $13B in annual system value.

ENERGY: The Power to TRANSITION NM's Economy,  Grid Alternatives, iWest 2022
https://www.nmenergymanufacturing.com/wp-content/uploads/2021/09/Energy-The-Power-to...-.pdf

https://gebroadmap.lbl.gov/
https://www.nmenergymanufacturing.com/wp-content/uploads/2021/09/Energy-The-Power-to...-.pdf


Benefits of smart and   
electrified  buildings? 

• Safety !

• Well paying jobs !

• Reliability and longer lifetime of equipment

• Resiliency to natural and man-made threats

• Higher efficiency of energy utilization

• Higher efficiency of Renewables utilization 

• Customer flexibility and customer choice

• Energy savings, therefore energy bill savings

• Better quality of life for consumers



Electrification as a new efficient 
and  flexible resource for energy demand:

Illustration of a commercial Grid Efficient Building ( GEB ), or, for residential HAN), efficient components and communications
[Ref: Satchwell, Andrew, Mary Ann Piette, Aditya Khandekar, Jessica Granderson, Natalie Mims Frick, Ryan Hledik, Ahmad Faruqui et al. "A National Roadmap for Grid-Interactive Efficient 
Buildings." (2021).



Electrification of building energy controls

California 2019 Residential Compliance 
Manual
Appendix H - Demand Responsive Controls 

• Demand response is an increasingly important function of 

buildings as distributed energy resources become more common 

and customers have access to time of use electricity rates and 

incentive programs designed to encourage demand side 

optimization. 

• Demand response occurs on a range of timescales, from seconds 

to seasons, and represents any demand change in response to 

grid or economic needs. 

• In addition to current time of use electricity rates, utilities in the 

future will likely connect electricity costs to high frequency 

fluctuations in both the supply and demand for electricity. 

• Appropriate demand responsive controls allow building operators 

to maintain the quality of services a building provides and reduce 

the total cost of energy by automating a building’s response to 
changes in electricity rates. 

[Ref: Satchwell, Andrew, Mary Ann Piette, Aditya Khandekar, Jessica Granderson, Natalie Mims Frick, Ryan Hledik, 
Ahmad Faruqui et al. "A National Roadmap for Grid-Interactive Efficient Buildings." (2021).



NM Building Electrification: market potential

Investor-Owned Utility  Residential Commercial Industrial Total Solar Only Total

Solar Percent of 

Total

Public Service Co of NM 81.6 50.4 0.0 132.0 132.0 100.0

El Paso Electric Co 16.2 3.9 0.0 20.1 20.1 99.9

Southwestern Public Service Co 0.6 7.0 0.5 8.1 8.1 100.0

Central New Mexico El Coop, Inc 1.5 0.4 0.0 1.9 1.8 92.8

Central Valley Elec Coop, Inc 0.1 0.0 0.0 0.1 0.1 99.3

Columbus Electric Coop, Inc 0.2 0.1 0.2 0.5 0.5 99.6

Continental Divide El Coop Inc - - - - - -

Farmers Electric Coop, Inc - (NM) 0.2 0.1 0.0 0.3 0.2 64.3

Jemez Mountains Elec Coop, Inc 1.1 0.3 0.0 1.4 1.4 100.0

Kit Carson Electric Coop, Inc 2.0 0.7 0.0 2.6 2.5 95.9

Lea County Electric Coop, Inc - - - - - -

Mora-San Miguel Elec Coop 0.6 0.0 0.0 0.6 0.6 100.0

Navopache Electric Coop, Inc 0.0 0.0 0.0 0.0 0.0 86.0

Otero County Electric Coop Inc 3.5 1.3 0.0 4.8 4.8 99.8

Rio Grande Electric Coop, Inc - - - - - -

Roosevelt County Elec Coop Inc - - - - - -

Sierra Electric Coop, Inc 0.2 0.0 0.0 0.3 0.3 100.0

Socorro Electric Coop, Inc 0.4 0.4 0.0 0.8 0.8 100.0

Southwestern Electric Coop Inc - (NM) 0.1 0.0 0.0 0.1 0.1 50.0

Springer Electric Coop, Inc 0.0 0.0 0.0 0.1 0.1 100.0

Tri-County Electric Coop, Inc - - - - - -

City of Farmington - (NM) 0.5 0.1 0.0 0.7 0.7 100.0

City of Gallup - (NM) 0.1 0.1 0.0 0.2 0.2 100.0

Los Alamos County 0.6 0.0 0.0 0.6 0.6 100.0

Navajo Tribal Utility Authority - - - - - -

Cooperatives

Public Utilities

Capacity of Net-Metered Energy 2018 in MW for All Technologies 

[Ref: Satchwell, Andrew, Mary Ann Piette, Aditya Khandekar, Jessica Granderson, Natalie Mims Frick, Ryan Hledik, 
Ahmad Faruqui et al. "A National Roadmap for Grid-Interactive Efficient Buildings." (2021).



Savings potential for real customers

“Electrify Everything in Your Home: A Guide to Comfy, Healthy, Carbon-Free Living ”, Rewiring America, 
https://www.rewiringamerica.org/electrify-home-guide

https://www.rewiringamerica.org/electrify-home-guide


Smart Home options
• Well paying jobs 

• Manufacturing opportunities for NM

• Installation and maintenance jobs

• R&D potential

• Higher efficiency of energy utilization 

• Customer flexibility and customer choice

• Energy savings, therefore energy bill savings

• Better quality of life for consumers



In conclusion

• New Mexico and Southwest have a significant potential for 
electrification of broad range of industrial and residential sectors;

• Economic, societal and technological benefits will contribute to 
energy equality and can specifically benefit LMI and underserved 
populations;

• Electrification of residential and industrial applications will accelerate 
achievement of the New Mexico’s Energy Transition Act goals.



Thank you


