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As hyperscalers and data center developers race to
meet surging Al-driven demand, speed to market is
paramount - which means site selection can make or
break a project.

Finding the right site requires being able to quickly
and accurately evaluate a series of complex and
interconnected factors. Developers must be able to
integrate transmission network modeling, nodal
energy price forecasting, and fundamental-based
production cost dispatch simulation into a single
workflow, all while simultaneously evaluating
interconnection  feasibility, long-term energy
economics, power deliverability, and flexible load
potential.

In this context, leveraging a partner that offers
sophisticated siting analytics software and expertise
can provide immense competitive advantages to
accelerate speed to market, as well as minimize costs
and risks.

The following six factors are also vital for optimizing
data center siting decisions.

1. Does a Location Have Available
Capacity to Serve Load Quickly?

While this question may seem extremely basic,
answering it adequately can be very complex. Why?
Specific location matters greatly in a siting analysis.
Substation headroom, which is the available capacity
tointerconnect load without triggering costly network
upgrades, can vary significantly from site to site.

Even though sites that require extensive upgrades
may be technically feasible, multiple factors can
render projects commercially or socially unviable.

Ascend
Analytics

These factors include:

e Significant delays for interconnection studies and
resolving potential reliability issues.

e Supply chain constraints: Large power
transformers currently carry two-plus vyear
delivery timelines due to elevated demand.

e Ratepayer backlash: Capacity upgrades may cause
utilities to ‘rate base’ some of the associated costs,
thus driving up overall electricity costs for
ratepayers and potentially compromising project
permitting.

It is critical, then, for data center developers to have a
granular view of substation-level headroom in order
to understand the range of potential infrastructure
upgrade costs and where load can be accommodated
with minimal system changes, as illustrated in Figure
1.
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Figure 1. Marginal network upgrade costs (illustrative example)
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2.Even if Grid Connection is Achievable,
Can Power Be Delivered Reliably?

The ability to interconnect is different than having
access to reliable power delivery. A site can be
technically connected to the grid and still face
meaningful constraints on how reliably power reaches
the facility.

For instance, a site located in a heavily congested area
may find that, during hours when demand is highest
and power is most expensive, deliverability is
constrained. Integrating a power flow analysis helps
developers understand the expected frequency,
duration, and severity of such events, and then model
them under scenarios that account for the new load’s
impact on local grid dynamics.

Advanced modeling can also help data centers
understand weather-correlated reliability risks, and
how to best to mitigate those risks. For example, data
center reliability evaluations often focus on summer
peaks, but winter conditions are increasingly posing
the greatest risks to grid reliability and present
operational challenges for both renewable and
thermal asset types.

Clearly understanding power deliverability is
essential for realistically assessing both speed to
market and operational risk. It also allows developers
to create curtailment coverage strategies, which may
include leveraging behind-the-meter generation or
storage to create flexible load, that are determined by
the grid’s actual behavior at a given node rather than a
generalized rule of thumb.

3. What is Needed to Quickly Identify
Where Flexible Load Might Work?

Finding locations where the grid can absorb load
without costly, time-consuming upgrades is far from
easy, and requires a view that goes beyond available
land, interconnection availability, and cost-to-connect.

In this context, a sophisticated siting analysis becomes
a competitive advantage. Being able to quickly
understand how - and by how much - congestion and/
or curtailment events may limit power availability at a
given node allows developers to clearly assess
whether flexible load strategies such as behind-the-
meter (BTM) storage and bring-your-own-capacity
(BYOC) arrangements could enable interconnection

at locations that would otherwise require extensive
infrastructure work.

Location-specific power flow modeling that accounts
for the presence of new load is also essential in helping
to identify sites where flexible interconnection is
genuinely feasible.

4.How CanFlexible Load Strategies Create
Grid Utilization and Affordability Benefits?

Flexible load strategies can produce benefits that go
far beyond optimizing site operations. These include:

e Increasing grid utilization
e Reducing affordability concerns

e Mitigating negative perceptions related to data
center development

The first, and perhaps most obvious, benefit of flexible
load is that it can increase grid utilization. A
transmission system that would otherwise need to be
upgraded to handle a single peak event that occurs
during a handful of hours per year can instead be
served by a data center that draws on storage during
those periods. This allows grid assets to be more fully
utilized, thus spreading fixed infrastructure costs
across more consumption, decreasing customer rates.

This is not a marginal consideration. In many markets
where data center development is most active, rate
affordability has become a significant issue.
Community opposition and regulatory resistance to
new large-load interconnections are increasingly
common, driven in part by the perception that
industrial-scale power demand raises electricity costs
for residential and small commercial customers who
have no stake in the upside.

A data center designed around flexible load strategies
can credibly make the case that it is increasing grid
utilization rather than simply claiming scarce
headroom, and that its presence supports rather than
undermines affordability for surrounding
communities. In markets where permitting, utility
negotiations, or public acceptance are genuine
bottlenecks, flexible load becomes a meaningful
competitive and political asset.
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Figure 2. The range of energy costs across nodes can be significant (illustrative example)

5. What is the Long-Term Impact of Cost
to Serve?

While interconnection and speed are important early-
stage siting factors, long-term energy costs remain
one of the most consequential - and often
underweighted - factors in site selection, though it is
likely to becomeincreasingly important astheindustry
gets more competitive. Data centers have operating
horizons measured in decades. Over that timeframe,
differences in locational energy prices can translate
into substantial cost disparities.

Asillustratedin Figure 2,a 500 MW load sited at a P90
energy cost node might expect to pay over $50 million
more per year in energy costs than the same load at a
P10 node. Over a 20-year asset life, that differential
compounds to over $1 billion in additional costs. As
new load is added, these dynamics can shift further,
meaning that a site’s cost profile is influenced by both
current conditions and future development.

Though some market participants continue to
minimize the importance of energy costs, that view is
beginning to change. For a developer selling capacity
to a competitive differentiator. For a hyperscaler
making long-term infrastructure commitments, the
case for energy cost optimization is straightforward
and will grow in importance in a competitive
environment.

During the siting process, then, it is vital to leverage a
credible long-term energy price forecast that accounts
for how nodal prices respond to load changes, evolving

grid profiles, generation mix changes, and policy shifts.
Understanding how a specific site’s energy cost profile
is likely to evolve over a 30-year horizon requires
detailed power market modeling, rather than a static
benchmark or regional average.

6. Can Data Centers Be Built Without Full
Grid Interconnection?

For developers looking to move faster than
backlogged interconnection queues allow, the idea of
fully, or partially, off-grid data centers powered by on-
site, behind-the-meter, natural gas generation has
become increasingly popular. While this approach is
both understandable and feasible, the trade-offs can
be significant. These include:

e Significant increase in cost to serve energy: The
full cost of on-site generation includes capital, fuel,
operations, and the infrastructure required to
replicate grid services. Accounting for these
factors means the cost to serve energy can more
than triple compared to a grid-connected site.

e Abandoning the value provided by the grid:
Forgoing grid-connected benefits such as
redundancy, grid inertia, voltage regulation, and
frequency regulation means giving up significant
value. In a standalone microgrid, these factors
must be maintained intentionally, which can
present a considerable ongoing expense.

e Supply chain and gas transmission infrastructure
risks: Gas turbine procurement, as well as the
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engineering to build and install it, faces the same
supply chain pressures as large power trans-
formers, meaning the speed advantage of going
off-grid can be narrower in practice than it appears
intheory. Going partially or fully off-grid also might
mean limited access to adequate gas transmission
infrastructure or fuel supply during severe winter
storms.

e Stranded asset risk: If developers are considering
off-grid generation as a bridge to eventual grid
interconnection, then stranded asset risk also must
be seriously considered.

The Power of an Integrated Solution for Data
Center Siting

Ultimately, the most effective approaches to data
center siting leverage a unified software platform that
integrates  granular geospatial insights with a
workflow that allows for the simultaneous
optimization of available land, interconnection
capability, and long-term energy costs. Taking this
approach allows developers to move beyond basic site
selection approaches and toward a unified siting
strategy capable of quickly identifying locations that
are optimal in terms of speed to market, location, and
cost.

Ascend Analytics is the leading provider of market intelligence and analytics
solutions for the power industry.
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