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PRESENTATION OVERVIEW

• The changing grid - Real-time operations
• PNM journey to carbon free
• Current and future battery capacity
• Use case: Load following 
• Use case: Reserve requirements
• Use case: Regional market participation
• Use case: Transmission congestion relief & curtailment minimization
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REAL TIME OPERATIONS

BALANCE ELECTRICITY SUPPLY AND DEMAND
MONITOR AND CONTROL THE TRANSMISSION GRID

PARTICIPATE IN REAL-TIME REGIONAL ENERGY MARKETS
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PNM JOURNEY TO CARBON-FREE

• PNM is ahead of schedule on 
Renewable portfolio requirements

• Meeting carbon intensity 
requirements are a challenge for 
real-time operations

• “Dispatchable” resources are 
needed for real-time reliability 
requirements
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CURRENT AND PLANNED BATTERY CAPACITY

PNM Battery Storage 
online today

Additional planned 
battery capacity 

through 2028

• 1,344 MW of battery capacity by 
2028

• Mixture of utility owned and power 
purchase agreements

• All 4-hour battery technology

• ~15% of nameplate capacity online 
today
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UTILITY STORAGE USE CASE: REAL-TIME BALANCING

ACE
Area Control Error

(NI-Nis)-B(Fa-Fs)

•BAL-001-2 (Balancing Authority Control System 
Operation): This standard requires the use of ACE in the AGC 
control system to maintain system frequency within narrow 
bounds.

•BAL-003 (Frequency Response and Performance 
Standard): This standard sets technical requirements for the 
ACE calculation and its components, such as the frequency 
bias factor, which determines a control area's responsiveness 
to frequency deviations.

• PNM, as a balancing authority, must 
maintain system frequency of 60Hz

• PNM must have resources that follow load 
in real-time, variable energy resources do 
not

• PNM uses fast-moving storage resources 
as we used to use our thermal fleet 

• Performance is measured on a rolling 
average with consequences for non-
compliance

https://www.google.com/search?sca_esv=a95b1a567a7f3cbf&rlz=1C1GCEA_enUS1161US1161&sxsrf=AE3TifPHU7UMrkjEkn2zpgwz3AiSmKTnmA%3A1759865296227&q=frequency+bias&source=lnms&fbs=AIIjpHxU7SXXniUZfeShr2fp4giZ1Y6MJ25_tmWITc7uy4KIegmO5mMVANqcM7XWkBOa06dn2D9OWgTLQfUrJnETgD74K6SEfsAH6_UMIpQhMcLwTNrqJgio_wiu8wnJyAP8BofbDdhCx5f4ZhewlKSCZtL60iXgXGY-Os9ZhqaA9SBFEe6gG7VS5wp0zzfm8-GmbNejzIQsJqQbVt-bqB1rk0OYGoxg-sbiiedvEP1saWgrD3HEEAk&sa=X&ved=2ahUKEwiJsMaQ6ZKQAxXRHUQIHer7Ap0QgK4QegQIAxAE&biw=1278&bih=853&dpr=1&mstk=AUtExfAcERhqHWlKCysKX32y_-yfdtbNVeDK8QAs-j6hsS27o9FWElR_F4t7SNX0WM37JBmuAzWUoVKR7ura469EJB4S1TaN-l6yTiRIJzXqptdhOv4YduaCMuyN0O3-W1EixzNyGe-jqDSSAE9uSSuwS0j6sYVXMOQ7SmBU5Cctolp441hSysJ6ECVVzoSuGpbGvRpldttfmIc3GDM0KMG5Ex8kjw&csui=3
https://www.google.com/search?sca_esv=a95b1a567a7f3cbf&rlz=1C1GCEA_enUS1161US1161&sxsrf=AE3TifPHU7UMrkjEkn2zpgwz3AiSmKTnmA%3A1759865296227&q=frequency+bias&source=lnms&fbs=AIIjpHxU7SXXniUZfeShr2fp4giZ1Y6MJ25_tmWITc7uy4KIegmO5mMVANqcM7XWkBOa06dn2D9OWgTLQfUrJnETgD74K6SEfsAH6_UMIpQhMcLwTNrqJgio_wiu8wnJyAP8BofbDdhCx5f4ZhewlKSCZtL60iXgXGY-Os9ZhqaA9SBFEe6gG7VS5wp0zzfm8-GmbNejzIQsJqQbVt-bqB1rk0OYGoxg-sbiiedvEP1saWgrD3HEEAk&sa=X&ved=2ahUKEwiJsMaQ6ZKQAxXRHUQIHer7Ap0QgK4QegQIAxAE&biw=1278&bih=853&dpr=1&mstk=AUtExfAcERhqHWlKCysKX32y_-yfdtbNVeDK8QAs-j6hsS27o9FWElR_F4t7SNX0WM37JBmuAzWUoVKR7ura469EJB4S1TaN-l6yTiRIJzXqptdhOv4YduaCMuyN0O3-W1EixzNyGe-jqDSSAE9uSSuwS0j6sYVXMOQ7SmBU5Cctolp441hSysJ6ECVVzoSuGpbGvRpldttfmIc3GDM0KMG5Ex8kjw&csui=3
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UTILITY STORAGE USE CASE: RESERVE REQUIREMENTS

Regulation up

Regulation 
down

Spinning 
reserve

Non-spinning 
reserve

Regulation

Contingency 
Reserves

Constant adjustments to match load 
through automatic generation 

control (4 sec)

Supply that is either synchronized or 
not synchronized to the grid and can 

provide energy within 10 minutes

Note: synchronized is connected and ready to 
produce energy
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UTILITY STORAGE USE CASE: REGIONAL MARKET PARTICIPATION

Price Arbitrage
• Price arbitrage is common primary use case 

for utility scale battery across the industry.  
• When batteries aren’t being used for other 

purposes, price arbitrage helps PNM 
customers benefit from lower cost energy 
overall

Flexible Ramping Requirement
• To participate in energy imbalance market, 

PNM must pass flexible ramping test every 15 
minutes

• This proves to the region that adequate 
resources can move quickly enough to avoid 
short term over or under supply due to variable 
energy resource forecasts

Market price arbitrage
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