
More from the Grid We Have: 
Optimizing Demand Flexibility from  
the Grid Edge
Energy affordability is no longer a future concern. It is an urgent problem.

The system is increasingly built 
for moments, not averages.

Peak demand often occurs for fewer than 100 
hours per year, yet it drives a disproportionate 
share of grid infrastructure investment.1 
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More than half of U.S. utility capital spending is 
now directed toward transmission and  
distribution infrastructure.2 
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By increasing annual system utilization by 10%, 
the new load is integrated at lower-than-average 
costs. Relative to current conditions, rates for all 
customers can be reduced by 3.4% 3 
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Electricity costs are rising across the United 
States. Utilities are investing in transmission 
and distribution expansion, system harden-
ing, wildfire mitigation, and new capacity, all 
while financing costs remain elevated. Those 
investments are necessary, but they are also 
flowing directly into customer bills. But why 
is it happening? Public discourse has increas-
ingly focused on the role of hyperscale data 
centers and large new loads. These develop-
ments are real and in some regions materially 
significant. But the reality is more nuanced.

Most grid constraints are not system-wide. 
They are localized, time-bound, and often 
driven by how existing load behaves across 
the distribution system. 

The dominant narrative still centers on  
generation and large-scale demand growth. 
The more immediate pressure is coming from 
how the grid is being used. When we use 
energy is much more important than how 
much we’re using at any given moment in 
time.
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Efficiency without  
flexibility is incomplete. 
Flexibility without 
visibility is imprecise. 

Grid constraints are not theoretical. They are already shaping how 
utilities invest and how customers pay. Peak demand, short-duration 
load spikes, and infrastructure built for worst-case scenarios drive 
capital decisions. Utilities must build systems that can handle infrequent 
peaks, and customers pay for that capacity every day.

This structural inefficiency is at the center of 
today’s affordability challenge. 

In addition to building more infrastructure, 
utilities can also unlock capacity that is already 
embedded within the distribution system. That 
requires a coordinated approach that brings 
together real-time visibility, targeted flexibility, 
and actionable efficiency. This is not a marginal 
improvement. It is a shift in how the grid 
manages its load. And it starts at the grid edge.

Traditional energy efficiency programs were designed to reduce total 
consumption. That remains important, but it no longer aligns with the 
primary cost drivers of the system. Reducing kilowatt-hours alone does 
not address peak stress. At the same time, broad flexibility programs 
without precise visibility often overcorrect, adding cost without 
resolving the underlying constraint.
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From constraint 
to precision

Unlocking the capacity already embedded in the 
grid requires a different operational model at the  
distribution edge. One that reflects a simple 
reality: most constraints are local, dynamic, and 
short in duration, but they drive long-term cost.

Today’s demand response and energy efficiency 
programs were not designed for this environment. 
They were built around broad system-level  
assumptions and generalized incentives intended 
to reduce aggregate consumption. But the 
emerging challenge is not simply how much 
electricity is used. It is when and where load 
appears on the system, and whether utilities 
can respond with enough precision to avoid  
unnecessary infrastructure expansion.

Managing load growth and affordability in the 
next decade will require utilities to modernize 
demand-side management itself. Programs 
must evolve from static, system-level and  
probabilistic to continuous, localized, and  
increasingly automated. As shown in Figure 1, this 
creates a closed-loop operational system: visibility 
reveals system conditions, intelligence identifies 
constraints, and targeted action resolves them.  
The result is a grid that can absorb more load while 
making better use of existing infrastructure.

Figure 1: The Grid Edge Intelligence Loop
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•	  Modern grid infrastructure is generating significantly more  
high-resolution operational data, particularly through  
next-generation smart meters.

•	  Artificial intelligence is making it possible to translate 
that data into operational intelligence quickly enough to 
support real-time decision making and automated control.

•	  Utilities are increasingly capable of leveraging distributed 
computing architectures that process information closer to the 
edge of the grid, rather than relying exclusively on centralized 
systems. The model is similar to how mobile navigation 
platforms continuously process information from millions of 
distributed devices to optimize traffic conditions in real time.

1

2
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Turning visibility into action
Building this model requires utilities to rethink how data, intelligence, 
and control operate across the distribution system. Historically, utili-
ties have operated with limited visibility into real-time conditions at the 
edge of the grid. Compared to sectors such as logistics, telecommu-
nications, or digital advertising, the electric industry has had relatively 
little operational data available at high frequency and large scale.  
That is beginning to change.

Three developments are converging at the same time.

Together, these developments create the foundation for a  
fundamentally different approach to demand response and efficiency. 
The shift is from historical aggregated visibility to continuous, 
high-resolution awareness of how the system is operating in real  
time. And the smart meter is where that transition begins.



7

Establishing real-time visibility
Next-generation smart meters  
(AMI 2.0)

Modern meters are no longer limited to billing 
and interval data. They can act as distributed 
sensing, computation, and control systems 
for the distribution grid, making use of high- 
frequency electrical signals at the edge of the 
system. By processing data at the meter, more 
detailed insights can make their way back to 
utilities for optimization.

This creates a network of measurement points 
across feeders, transformers, and service lines. 
Utilities gain a direct view of how load behaves, 
where it is changing, and where stress is 
emerging. Coupled with dynamic pricing 
and automated controls, next-generation 
meters also create a direct pathway for load 
shaping. Utilities and customers can respond to  
conditions in real time, reducing peak stress 
while lowering customer costs.

Without this level of visibility and intelligence, 
planning defaults to conservative assumptions. 
Infrastructure is built for worst-case conditions, 
regardless of how often those conditions occur.  
Grid innovation starts at the meter.

Artificial intelligence

High-resolution data must be translated into 
usable intelligence that can be automated into 
load control at scale. Artificial intelligence 
processes high-resolution waveform and usage 
data to detect anomalies, identify emerging 
faults, and characterize load behavior as it 
develops. It allows utilities to move beyond 
knowing that the system is under stress to 
understanding where and why constraints are 
forming, quickly.

This changes the operating model. Decisions 
can be made based on actual system  
conditions rather than forecasts and modeled 
scenarios alone. Response shifts from reactive 
deployment to anticipatory and automated 
controls.

 
Customer-integrated intelligence

The final layer of modernization extends 
visibility into the home.

By translating electrical signals into device-
level insight, consumers gain clarity on what is 
actually driving their energy bills. Energy use 
becomes a set of identifiable and controllable 
behaviors that enable more active partnership 
between utilities and their customers.

This changes the effectiveness of demand 
response and efficiency programs. Instead of 
broad behavioral campaigns or generalized 
rebates, utilities can design interventions 
around real load drivers and actual customer 
conditions. For example, if a customer agrees 
to enroll a smart heat pump in a program 
and allow some level of utility control of the 
device, a utility could then provide additional 
rate incentives. 

This gives consumers a more active role in 
affordability. The result is a more coordinated 
relationship between utilities and customers, 
where flexibility becomes continuous rather 
than event-driven.
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The immediate outcome of this approach 
is the ability to keep demand within 
the capacity of existing infrastructure. 
When constraints are identified early and 
addressed locally, utilities can avoid hitting 
equipment load limits. That avoidance also 
enables utilities to avoid or defer upgrades 
to transformers, feeders, and service lines.  
These upgrades are among the fastest-
growing drivers of distribution-level cost. This 
allows capital to be deployed more precisely 
and enables new load to be added without  
triggering cascading infrastructure expansion.

Acting with precision Managing capacity
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Sense is a grid-edge intelligence company  
serving electric utilities that want to extract  
greater operational value from advanced  
metering infrastructure. 

About Sense

With visibility and insight in place, utilities can  
act directly on the source of constraints.
Traditional demand-side programs operate 
broadly. They influence large populations 
and rely on probabilistic outcomes. Targeted  
interventions operate differently. Utilities can 
identify the specific devices and conditions  
contributing to a localized constraint and 
address them directly, shifting load where and 
when it matters. This reduces unnecessary 
disruption and increases effectiveness. Grid 
management moves from managing averages 
to managing actual conditions on the system.

Want to find out more? 
Learn more about Sense: sense.com 
Get in touch with the team: utilities@sense.com 
For media inquiries: press@sense.com
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