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Data Centers Use Energy Differently Depending on Workloads

M
W

Time of Day 

Hypothetical Data Center

AI training 
~110 MW

Load shape varies minute to 
minute, typical of large GPU 
clusters

Cloud 
~60–72 MW

Steady, load-balanced 
usage

Colocation 
~55–77 MW

Depends on tenant demand 
cycles

Level-setting: Data Center Energy Usage



Decades of innovation have transformed the grid from a one-way system into 
a dynamic, interactive network with new sources of flexibility

Variable Renewables

Wind & solar generation that 
fluctuates with weather

Distributed Solar

Millions of rooftop systems that both 
consume & produce power

Battery Storage

Grid-scale & behind-the-meter 
storage that can shift energy in time

Electric Vehicles

Mobile batteries that can charge 
flexibly or even feed power back

Virtual Power Plants

Aggregated small resources acting as 
a single dispatchable asset

Demand Response

Consumers who adjust usage in 
response to grid conditions

Grid-Enhancing Technologies

Advanced conductors, power flow 
controllers, dynamic line ratings

Non-Wires Alternatives

Avoiding new transmission by 
optimizing what already exists

Level-setting: Grid Evolution



These innovations give grid operators new levers to manage the system — 
and create a far more complex planning and operations challenge

Current planning process is sequential to accommodate for peak demand 

Safety & Reliability Are the Priority

Multi-step studies — thermal limits, contingency analysis, stability 
checks — ensure the system can handle any single failure.

Conservative by Design

Large safety buffers and worst-case assumptions protect reliability 
with increased grid complexity and uncertainties 

Sequential & Study-Intensive

Each new resource may trigger a new interconnection study, 
assessed one at a time against peak demand conditions.

Slow to Reflect a Changing Grid

As DERs, storage, and variable renewables multiply, static processes 
struggle to capture the full range of system flexibility.

Level-setting: Utility Planning

CUSTOMER
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What this means: a grid built for peak demand means
the grid has significant untapped capacity most of the year

6

Source: U.S. Transmission System Utilization Study Phase 1: WECC, Rajanie Prabha and Liang Min, Stanford University, 2025.

Ranking of Transmission Utilization by Control Area (WECC)

Level-setting: Grid Capacity



AI allows utilities to integrate flexibility, increase grid utilization, 
and maintain safety & reliability

AI-POWERED PLANNING & OPERATIONS CAN OPTIMIZE ACROSS QUADRILLIONS OF SCENARIOS 

Full System Complexity Modeled

GPU-accelerated solvers handle the real math — VPPs, storage, demand response, renewables all included.

Quadrillions of Scenarios Simultaneously

What-if analyses that took days can run in seconds — enabling richer planning and real-time decisions.

Safely Unlock Hidden Capacity

More precise modeling reveals safe usable capacity compliant with NERC reliability standards.  

Real-Time Grid Coordination

AI can coordinate distributed resources, storage, and demand response dynamically as conditions change.

AI & Grid Planning
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Analyze 104 x 104 monitored contingencies x 8760 hours/year x 10 years x 100 locations x 25 strategies = 21 quadrillion scenarios (1016)

Unutilized capacity over time 
that we unlock
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GridCARE studies all scenarios across all locations,
with all multiple outage combination scenarios 

GridCARE analyzes all hours and 20+ flexibility 
solutions to manage the grid in real-time

Capacity across geography that 
we optimize

System limit under 
simultaneous outages

GridCARE’s proprietary AI models extract more capacity by 
optimizing across quadrillions of scenarios

AI & Grid Planning



Data centers are willing to be flexible to interconnect quickly

● Data Centers can 
strategically deploy 
back-up generation or flex 
their IT load to be flexible

● If they can’t provide on-site 
flexibility, they can invest in 
front-of-the-meter options. 

● To make these decisions, 
data centers need clarity

Data Center Flexibility 



To unlock latent grid capacity using flexibility, utilities need:

Operationalizing Flexibility 


Real-time Monitoring & Dispatch
Operationalize flexible interconnections through advanced 
energy management and system optimization.


Strategic Integration
Bridge the gap between utility planning, utility operations, 
and data center operations.

 Monitoring & Verification Processes
Build trust in flexible resources while ensuring grid safety and reliability across the entire network.



Increasing grid utilization drives affordability

Why It Matters

h
u

Resulting from 1 GW of data center development connected to the existing grid

Customer rate reduction CapEx investment without 
raising rates

1.3B5%
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Questions & Discussion
Shanna Brownstein  |  Head of Utility Partnerships 
shanna@gridcare.ai
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400 MW unlocked in Hillsboro eight years ahead of scheduleCASE
STUDY
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“We are really excited about our partnership with 
GridCARE. Right now we have 80 MW unlocked 
by 2026, and 400 MW by 2029. 

GridCARE capabilities to process enormous 
amounts of data, use modern AI and computational 
power [of cloud] to account for new technologies 
such as batteries, and dynamic ratings exceed 
any other capabilities available.” 

Maria Pope, CEO
Portland General Electric (NYSE: POR)
October 31, 2025 Earnings Call 


