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Introduction

With Goldman Sachs Research forecasting a 50 percent
increase in global power consumption from data centers by
2027 and as much as 165 percent by the end of the decade,
the industry finds itself in an arms race to secure and scale the
power required to satiate this burgeoning demand.

Largely driven by explosive developments in generative

Al, machine learning, and other high-density workloads,

it's not just a matter of power quantity, but the quality and
reliability of that power. But with aging electrical infrastructure
increasingly feeling the strain, operators struggling to build
out power capacity and scale, and the potential impact on

the environment to consider, where does that leave the data
center sector?

In this survey we take a look at the attitudes and trends
surrounding mission critical power in 2025, exploring the
challenges, opportunities, and priorities presented by this
unprecedented Al boom. We also examine some of the

newer solutions coming to the fore, gauging not only industry
awareness, but the willingness to evolve, adapt, and invest in
the products, processes, and expertise that will prove integral in
helping us face — and thrive in — an unknown Al era.

(*Results based on feedback from 131 global respondents. ).
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What are your business’ top priorities when it comes to power?

Analysis

With 100 percent uptime being non-negotiable in a mission critical environment such as the data
center, it stands to reason that our respondents cited ‘securing a reliable power supply’ as their
top power priority. However, with research from the Ponemon Institute showing UPS system
failure as the number one cause of unplanned downtime, we'd have expected to see a higher
percentage of respondents select ‘updating UPS systems’ as a priority. Reliability was closely
followed by a desire for increased power capacity and/or availability, cementing the fact that
data center demand is at an all time high, largely due to the proliferation of Al, machine learning
and other high density workloads.

Suggested actions

Assess your UPS

The power train is only as strong as its weakest link. As the failsafe for the entire data
center, it is imperative your UPS system works when you need it to. Patchy maintenance
schedules or amateur installs will only tempt fate and it simply isn't a risk worth taking. If
your equipment supplier offers a comprehensive check of your UPS environment and/or
professional installation, take it — this will ensure not only safe, but fault-free operation.

Consider supporting the grid

Oftentimes, depending on your location, the power supply to the data center is only
as reliable as the local electricity grid allows. With only six percent of respondents
prioritizing becoming more grid interactive or developing a robust demand response
program, it is no wonder aging infrastructure is becoming increasingly strained. With
the kind of power demand forecast for the industry, operators will need to enable grid
support to ensure a reliable power supply.

Securing a reliable power
supply

Increasing power
capacity/availability

Modernizing power
infastructure

Finding renewabe
power sources

Implementing new energy
storage technology

Updating UPS systems

Moving away from diesel
as our back-up fuel

Becoming more
grid intractive

Developing a robust
demand response program
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What 1s your biggest concern regarding future power requirements?

Analysis

Unfortunately, we're grappling with a reality where power demand is growing just as supply .
is getting constrained, so at least for the foreseeable future, cost is set to be an immovable 40%
issue. Although the bottom line is a top priority of any business, operators should be prepared
to pay more in the short-term if they want to stay ahead. That said, taking greater control over
power supply chains and utility contracts can help alleviate the worst. And although ensuring
redundancy is critical in any mission-critical environment, this is trumped by concerns over how
all these high-density racks will be managed, with poor power management often leading to

higher costs and potential downtime. 30%

Suggested actions

20%
Server consolidation

Although incurring an initial investment, server consolidation, which involves reducing the
number of physical servers in your data center, can decrease the amount of space required,
reduce energy consumption and lower overall OPEX. By pinpointing under-utilized servers,
you can combine them into a single, more capable machine, not only reducing the number

of servers that need to be managed, but improving efficiency too. 10%

Make your PDU work for you

Not all rack power distribution units (PDUs) are created equal. Investing in an intelligent
PDU equipped with future-focused capabilities will help simplify capacity planning, optimize
workloads, monitor power quality, and even provide insights into environmental metrics.

Cost-effectively Managing Ensuring Ensuring power Managing
The kind of visibility afforded by this technology not only helps save operators money but scaling power high-density redundancy quality waste heat
allows them to proactively anticipate potential power disruptions in the future, mitigating capacity racks

the chance of any nasty (and costly) surprises.
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What are the primary challenges you face with power delivery inside the rack?

Analysis

Due to the high compute power of the GPUs used in Al applications, an Al data center rack
can kick out significantly more heat than a standard server rack. Excessive temperatures can
negatively impact the performance and lifespan of expensive Al hardware, and with operators
investing heavily in new high-density equipment to scale up capacity, keeping things cool is
critical in order to optimize operations and preserve that investment for as long as possible.

Suggested actions

Airflow management

The design and layout of your data center is crucial for effective airflow management. As well
as preventing overheating, benefits include improved energy efficiency, enhanced reliability,
and reduced operational costs, to name but a few. This can be achieved via a hot/cold aisle
configuration, and can be further enhanced through the implementation of monitoring and
control systems, for example temperature and airflow sensors. Intelligent PDUs can even
monitor power consumption and adjust airflow based on individual server requirements.

Hybrid theory

Liquid cooling methods including direct-to-chip (where coolant is directly pumped onto the
processor) and immersion cooling (where the entire server is submerged in dielectric fluid)
are largely considered to be the most effective way of cooling Al servers. However, if you're
not sure what your future workloads look like or don't think a transition to 100 percent liquid

is worth the investment right now, consider a hybrid solution. Despite the hype surrounding
liquid, air cooling isn’t going anywhere, and cooling units that can be configured to either air or
liquid depending on the needs of the business are fast coming to market. If you're still unsure,
Nvidia has some handy reference architectures that can help.

Heat management
due to power density

Power distribution
inefficiencies

Insufficient capacity
for high-density racks

Lack of real-time
monitoring

50%

40%

30%

20%

10%
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What is the KW density for your high-density rack power needs?

Analysis

There were quite disparate results for this question, which signifies that our respondents are all at
very different stages on their high-density journeys. Some may not even be hosting high-density
workloads yet, or perhaps they don't intend to, which may explain why 23 percent foresee no
change. On the other hand, a hefty chunk (42 percent) of respondents cited high-density power
rack needs of 60-100+ kW, confirming that high-density power demands are indeed on the rise.

Suggested actions

Flexible solutions

At present it is predicted that global data center power usage is around 55 gigawatts,
comprising cloud computing workloads (54 percent), traditional workloads for typical business
functions such as email or storage (32 percent), and Al (14 percent.) However this divide

will increasingly lean in favor of Al as the technology continues to mature. Unfortunately, no
one can accurately predict how quickly this will occur or by what margin. This is why flexible
solutions are key. For instance, data center operators may invest in more spacious racks
equipped with plug-and-play installation to add capacity as needed with minimal disruption. Or
they might opt for innovative cooling solutions that can handle peak densities from GPU-based
hardware, ideally with redundancy and headroom for higher densities built in.

Ask an expert

It's okay not to have all the answers right now. The industry is in a state of transformative
flux, and until patterns start to emerge, it's understandable operators are reluctant to over
(or under) provision. If you're not sure which flexible solutions are right for you, contact a

professional who can assess your environment, helping you differentiate between ‘nice to
have’ and necessity.

No plans to change

41 - 60 kW

100+ kW

61 - 80 kW

20 - 40 kW

81-100 kW


https://www.goldmansachs.com/insights/articles/ai-to-drive-165-increase-in-data-center-power-demand-by-2030
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How much do you agree or disagree that power distribution within high-density racks can be effectively scaled
without new technologies?

Analysis

Having no historical data to speak of, we already know we're unable to (yet) accurately predict
exactly what's coming our way, so we can forgive those 18 percent that weren't sure what they
thought one way or the other. However, discarding those sitting on the fence, opinions were still
incredibly divided, potentially because the future of the white space is, at least for the moment, a
largely grey area. That said, most respondents disagree that power distribution within high-density
racks could be effectively scaled without the use of new technologies. For a sector historically
averse to change, could this perspective indicate a shift in mindset?

‘ Somewhat agree

Somewhat disagree

‘ Strongly disagree

Neither agree nor disagree

‘ Strongly agree

Suggested actions

Educate and upskill

Next-gen challenges require next-gen solutions and that means new tech. However, new
technology is only as effective as the people implementing it. Ensure your staff are up-to-
date on the impact of Al, as well as any new power management strategies or equipment.
This will be critical when adapting to new technologies for optimal results.

Success stories

Known for being fiercely competitive, the data center industry has historically garnered a
reputation for being highly siloed and secretive. However, in recent years, competition has
given way to a more collaborative approach, with strategic partnerships and open sourcing of
information leading the way when it comes to innovation. Consider putting your head above
the parapet; you'd be surprised how much you can learn from those getting it right.



; Server
Rar 'tan Technology

A brand of Lllegrand’

How much do you agree or disagree that liquid-cooled chips/cabinets are essential to managing future
rack densities?

Analysis

An overwhelming majority of our respondents agreed that liquid-cooled chips/cabinets are an
essential component for managing future rack densities. This is likely due to its efficiency -
water has up to 3,000 times the heat absorption of air, therefore allowing for more processing
power in the same footprint. Water also has significantly better heat transfer properties than

most dielectric immersion fluids, but could of course not be used for immersion applications due
to its conductivity.

Suggested actions

Look ahead

While liquid cooling certainly helps mitigate many of the challenges associated with high-
density environments, i.e., balancing performance, scalability, and cost, this is no use if you
aren’t planning to deploy 100 percent high-density workloads anytime soon. Assess current
and future requirements, ensuring you have an understanding of current thermal workloads

— this is the only way to effectively plan for their growth. When it comes to future growth, ask
yourself questions like, will this be taking place on-premises or in the cloud? In the interim,
could | get away with some strategically placed RDHx and phase in liquid cooling? This
approach will allow for an incremental transition to liquid cooling. A knee-jerk reaction founded
in hype will only lead to unnecessary overprovisioning.

Neither agree nor disagree

Somewhat disagree

‘ Strongly disagree

Know your data

Indeed, the performant data gleaned from many compute-intensive workloads requires low
latency throughput to access that data. However, that data access doesn't necessarily require
ultra-low latency throughput to an external data source. When proximity to data isn't a priority,
look to place power-intensive liquid-cooled infrastructure in locations with the least costly,
most reliable access to renewable energy.
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How much do you agree or disagree that most data centers are not prepared for the power demands of
next-generation workloads?

Analysis

With eighty-two percent of our respondents in agreement that most data centers are not
prepared for the power demands of next-generation workloads, this is testament to just how
fast technology is moving. For context, let's take ChatGPT, which is often used as a cornerstone
example of the speed at which Al is developing. Launched in November 2022, the app reached
one million users in just flve days, and today, has an active user base of over 200 million, with
more applications throwing their hats into the ring every day.

Somewhat agree

Strongly agree

Suggested actions

_ Neither agree nor disagree
Knowledge is power

Or, in this case, knowledge will certainly help you ensure your power infrastructure is up to
scratch. If power monitoring points aren’t a piece of your power puzzle, now is the time.
Consider low-hanging fruit such as upgrading busway systems and implementing power
monitoring points in order to optimize power and cooling systems. Monitoring power at
various points along the busway route will provide a broader range of data for analysis,
meaning data center managers can make informed decisions that can result in improved
performance and significant savings.

Somewhat disagree

‘ Strongly disagree

Explore alternative solutions

Armed with the knowledge that power demand is on the rise, many data center operators
are pursuing on-site renewable energy solutions so they need not be fully reliant on a
potentially unreliable grid. Investment in long-duration energy storage and small modular
nuclear reactors is also on the rise, with some tech companies and utilities working
collaboratively to scale out clean energy technologies, which could ultimately help
accelerate decarbonization whilst meeting increased power demand.
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How much do you agree or disagree that Al and automation are necessary for optimizing power usage?

Analysis

Seventy-two percent of respondents agreed that Al and automation are necessary for optimizing
power usage. For the six percent that thought otherwise, the reality that we will need Al to help
manage the power consumption this technology requires will soon set in. With 82 percent stating
that data centers aren’t ready for future power demand in the last question, the only way to be
ready is by using technology to gather accurate, actionable data.

Suggested actions

- . . Neither agree nor disagree
Predictive analytics | |

Whether we like it or not, Al and automation will be essential for power management in a
modern data center environment. Al algorithms have the ability to analyze complex data
streams, provide predictive maintenance, anomaly detection, and analytics in real-time, as
well as continuously monitor power consumption, adjusting server workloads or cooling
solutions based on demand fluctuations.

Somewhat disagree
‘ Strongly disagree

Balance efficiency and scalability

This balancing act is one of the key challenges for any Al-enabled data center. This
unprecedented growth in processing demand requires a flexible infrastructure, capable
of automatically adapting to varying workloads without impacting performance or
incurring additional costs. Utilizing dynamic Al-based capacity management means
available resources can be adjusted and optimized accordingly, while usage patterns
can be utilized to plan capacity more accurately.

10
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How much do you agree or disagree that only hyperscalers have the resources to invest in advanced power systems/
the latest infrastructure upgrades?

Analysis

The results were pretty close here, with 31 percent disagreeing that only hyperscalers have the
resources to invest in advanced power systems/the latest infrastructure; 39 percent agreeing, and
30 percent with no opinion either way. This is promising data, telling us many of our respondents
feel like such technology is accessible and not just reserved for the big players. That said, for those
39 percent who felt like the latest infrastructure is only an option for hyperscalers, perhaps this is
because they see them investing in tons of different tech to see what sticks. Hyperscalers have the
luxury of trial and error, which doesn't mean advanced tech is out of reach for the average operator,
just that more informed decisions need to be made when it comes to investment.

‘ Somewhat agree

Neither agree nor disagree

Suggested actions

Somewhat disagree

If you can't beat ‘em

Due to the vast resources at their disposal, hyperscalers are the architects of this new Al
landscape. It will be these key players that ultimately standardize data center design for

the Al era, giving the rest of the industry something to learn from and most importantly,
something to aim for.

Keep your ear to the ground

Many power equipment manufacturers have strategically partnered with hyperscalers to
help drive innovation, so stay abreast of any developments, via news outlets or physical
events. Leveraging ready-made solutions and new equipment as it becomes available, will
allow operators to significantly reduce the cost and complexity associated with developing
solutions for the incoming data deluge and, therefore, power demand.

11
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How significantly has the rise of AI workloads impacted your rack-level power management strategy?

Analysis

With Al workloads having impacted 74 percent of our respondents’ rack-level power management
strategies, it is clear that this technology is catalyzing a monumental shift in how the industry
operates. But this isn't necessarily a bad thing. Yes, Al is causing power challenges, but it is also
providing us with the tools needed to help solve them. In the past, due to lower server densities and
less complex workloads, data center power management strategies involved far less emphasis on
granular monitoring and optimization, instead relying on manual adjustments. Now, operators are
having to adapt, implementing advanced techniques and automation to stay ahead of the curve.

Suggested actions

Work smarter, not harder

Although we mentioned the intelligent rack PDU in a previous suggestion, the importance of
actively monitoring and controlling power consumption at the individual rack level cannot be
understated. Advanced PDUs provide detailed power usage at the rack PDU inlet and outlet level,
identifying the individual power draw of each server, whilst identifying any hotspots, voltage
sags, swells, harmonics and power factor. Other power management techniques could include
power capping, load balancing, and setting up alerts to enable proactive troubleshooting.

Considerations for implementation

Before making any decisions, ask yourself the following questions. How dense are my
racks? If one rack is less dense than another, it may not require the same level of power
monitoring as its higher-density counterparts. What are the power requirements for each
server? Will this DCIM system integrate with other equipment? Selecting DCIM software
that integrates seamlessly with intelligent PDUs for example, will provide a comprehensive
view of power consumption across the entire facility.

Somewhat

Very significantly

Minimally

Not at all

40%

30%

20%

10%

12
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Where do you monitor power quality?

Analysis

Most of our respondents (wisely) appear to monitor power quality at all areas stipulated, with
many doing this via the rack PDU. This is likely due to the fact this will provide the most granular
visibility when it comes to individual servers and rack equipment, meaning any potential issues
can be detected in advance.

Suggested actions

Don't forget the UPS

Monitoring power quality at the main power feeds coming into the data center, as well as
at the UPS output is important to ensure that your backup power supply is delivering stable
power during outages. This will also provide a more comprehensive view of the overall
power quality throughout the facility.

Choose the right level

As we have established, monitoring power quality tends to happen at the PDU’s infeed and
outlets, as well as at device level. To ensure uptime, monitoring also simultaneously occurs
at the PDU'’s branch circuits. However, be aware of how much you actually need to monitor.
For instance, if an application doesn't need to monitor at the outlet or device, solutions are
available that only measure at the PDU’s branch and infeed levels.

All of the above

The rack PDU

At the infeed

At the row

We don't

Individual outlet

Other

13
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How often have you experienced power quality issues that required you to monitor power quality?

Analysis

As the saying goes, prevention is always better than cure, so it's great to see that 59 percent of
our respondents have either rarely or never experienced power quality issues that caused them
to monitor this metric. This could be because, as indicated by the previous question, they are
already doing so, with only eight percent saying power quality wasn't something they measured.

Rarely

Suggested actions

Continuously

Don't rest on your laurels

For those 41 percent of respondents who experienced power quality issues continuously, Weekly
daily or weekly, it is imperative that action is taken quickly. For instance, ensure affected
circuits are isolated to minimize damage to other systems, and if the incident is severe, .
switch critical equipment to UPS power to maintain uptime. Lastly, contact the ops or Never
facility management team, who can investigate and address the problem.

Daily

Implement corrective actions

Start by checking for faulty wiring, loose connections, or overloaded circuits in the distribution
system. Depending on the issue identified, installing power conditioning equipment such as
voltage regulators or harmonic filters can help clean up the power supply. Additionally, utilize
intelligent rack PDUs that offer harmonic events monitoring and alerting at the infeed power
to the PDU and at the PDUs outlets. If the problem originated from the grid, report the issue
and, if needed, collaborate with the utility to fix the issue. If necessary, consider updating any
aging power distribution components.

14
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Do you know if you have harmonics? (i.e., electrical dips, swells, or other distortions in the power delivered to your
racks)

Analysis

Minimizing energy costs and maximizing reliability are the aims of the game for today’s data
center operator, and harmonics are a surefire way to make both those goals harder to achieve.
Harmonics not only reduce energy efficiency, reliability, and the lifespan of equipment, but they
can also provide inconsistent meter readings (inaccurate by up to 20 percent) and, depending on

region, can result in costly utility penalties. So it's easy to see why 81 percent of our respondents
either expressed a desire for visibility into harmonics, or already have it.

SuggeSted aCtlons . Yes, we have that visibility

Get decisive on your devices No, but we would like to have

that visibility
Ensure you choose a power quality analyzer that can measure individual harmonics of both

voltage and current and can calculate their total harmonic distortion (THD). Installation at
strategic points in your power distribution system, for example UPS outputs, the main power
feed, and individual rack circuits, will allow you to identify high harmonic areas and act
accordingly. Ensure you are recording continuously as this will allow you to identify patterns
and trends and get ahead of any potential problems.

’ No, we don't need that visibility

High harmonics?

If high levels of harmonics are detected, there are a few potential solutions to address this
issue. To reduce harmonic concentration, you could consider load balancing, which involves
distributing workloads evenly across different power circuits. Alternatively, installing passive
or active harmonic filters — depending on the issue — can help mitigate harmonic currents.
Should you choose to take corrective action by upgrading equipment, ensure the products
you choose have low harmonic distortion characteristics.

15
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Do you have tools for identifying and remediating faults at the outlet/device level?

Analysis

Sixty-five percent of our respondents are already implementing tools to identify and remediate
faults at device level, although only 25 percent of them are satisfied with what they have, with the
other 40 percent seeking additional tools or looking to upgrade. As for the 35 percent who cited
not having these tools, all of them expressed a desire to learn more, which is testament to the
criticality of this kind of diagnostic equipment in mission-critical environments.

‘ Yes, but we're looking into
upgrades/additional tools

Suggested actions

Yes, we're satisfied with the
tools we have

Sensors and software , .
No, but we're looking
into options

DCIM software is a great way to collect and analyze data from various power monitoring
devices within your facility, as this will not only provide you with invaluable visibility into power
consumption, but also notify operators of potential faults. But beware, the insights gleaned
from DCIM are only as good as the sensors feeding it information. As most servers in the data
center today are dual-corded, ensure you have two sensors per rack so no outlet is out of sight.

No, but we'd like to and wer're
not sure where to start

Consider an EPMS

An EPMS, or Energy Power Management System, is essentially a more focused version of
DCIM software. While DCIM gathers overall information about power usage, it does this
alongside other data such as cooling status, physical space utilization, and server health.
EPMS on the other hand, tends to be used to optimize energy efficiency and identify potential
power issues. To ensure optimal operation, if you're looking to upgrade equipment anyway, you
can opt for an all-in-one solution from one particular vendor, encompassing PDUs, sensors, as
well as the equipment and software required to communicate with them. Just be mindful of
vendor lock-in, although many solutions claim to be agnostic, the reality is often quite different.

16
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Which capabilities are the highest priority?

Analysis

In terms of which capability was deemed the highest priority by our respondents, load balancing at
the individual outlet came out on top. This could be because the consequences of not doing so are 30%
higher than that of the other options. When dealing with a three-phase system for example, load
balancing is certainly wise — the more unbalanced a system, the more issues you will encounter.
Although one server being out of alignment won't cause too many headaches, if this starts to add
up, the main circuit supplying the breaker panel could become unbalanced, impacting your
upstream UPS, causing inefficiencies and even leading to server overload or failure.

20%

Suggested actions

Take a three-pronged approach

Most data center cabinets use three-phase power, therefore implementing three-phase rack
PDUs allows you to evenly distribute power by plugging devices into different phases, ensuring
any high-power devices are not clustered together on a single-phase. This combined with
power monitoring, via DCIM software, intelligent PDUs, an EPMS or a combination will ensure
any imbalances are identified. Some cabinets are even designed to facilitate load balancing,
for instance featuring adjustable mounting rails or specialized power distribution systems.

10%

Complex cabling

When balancing a load in a cabinet, you're spreading equipment loads across three-phases,
aiming to get an equal number of devices/loads on all three, or as close as you can get. This

approach can quickly become a veritable spaghetti junction of crisscrossed cabling. Mitigate Phase/load Power Ability to Universal power Universal
this by investing in equipment where grouping outlets are more staggered, meaning devices Pac:?'?;'“% at tlhe meaﬁ”remle"" Strel?mdPOWET input/infeed outlets
near the top of the cabinet don't need to be plugged into the top of the PDU and vice versa. By Individual outlet att l:VZ:'t et gg?h'ntiy:::nzz

utilizing alternate phase sequencing, it will be far easier to balance the load in your cabinet,
simplifying the deployment of IT devices among other advantages. Intelligent rack PDUs that
alternate outlets at the branch or outlet level across the PDU further simplify load balancing,
reducing complexity and improving efficiency.

17
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Have you considered utilizing your UPS to help support the grid/generate an additional revenue stream?

Analysis

Fifty-nine percent of our respondents have at least considered utilizing their UPS to help support
the grid, garnering an additional revenue stream. However, only 15 percent are actively doing this,
with barriers including lack of knowledge and inefficient UPS capabilities. That said, it is promising
that the majority are at least aware of these incentives and are willing to try something new, vs the
41 percent that aren't. Data centers willing to support the grid will help transition these facilities
from energy-guzzling power consumers to prosumers that are part of the solution, not the problem.

‘ No, this isn't something we're
considering

Yes, but we're not sure where
to start/how

Suggested actions

UPS utilization

Most UPSs can partake in demand response, but there is equipment out there that can make
life easier. Some UPSs have advanced energy storage capabilities, where stored energy from
within lithium-ion batteries can be leveraged for demand response and ancillary services,
contributing to green credentials, wider use of renewable energy, and additional revenue via
regional utility programs. These systems are operated in a fail-safe way, using stored energy
and mains energy in parallel to ensure enough energy to meet back-up requirements and
protect critical loads.

Yes, we already are

Yes, we are planning to and
know how

Yes, but our UPS doesn’t have
this capability

Demand response incentives

These incentives of course involve a data center utilizing its UPS system to adjust its
energy usage based on grid demand, reducing power consumption during peak times to
help stabilize the grid and manage overall power demand, often in exchange for financial
incentives. If you're not sure whether your data center’s power usage qualifies, or whether
there are incentives in your region, contact your electricity provider to inquire about available
demand response programs in your area.

18
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Conclusion

As data centers evolve to meet the demands of Al workloads and high-performance
computing applications, there is no one-size-fits-all solution, or one single power
solution for that matter. From the results of our survey, it is clear that respondents are
all at very different stages of their Al journeys, as is the case across the industry, with
the common denominator being the fact we're all grappling with the unknown.

From reliability and power availability under increasingly strained electrical
infrastructure, to capacity planning, power quality issues, and the cost of power itself,
it's understandable data center operators could be tempted to overprovision in a knee-
jerk reaction to the hype surrounding the pressure to scale up at speed.

However, we need to take a step back, and learn from those with the resources to figure
it out. Hyperscalers have long paved the way for innovation, and that is no different
now, but remember, what is working for the hyperscalers won't necessarily be right

for your business. For example, yes, liquid cooling will be critical if you're running 100
percent high-density workloads, but until that time, it may not always make sense to
leap blindly onto the liquid cooling bandwagon when optimized airflow management
and hybrid solutions would be sufficient.

And to get us out of that grey area? Accurate, actionable data. The importance of
knowing your workloads has never been greater, and we must glean what we can from
the big players and apply it to the individual operations. Gathering data from intelligent
rack PDUs and power monitoring solutions as soon as possible will pay dividends
when it comes to future capacity planning, as after all, you can't manage what you don't
measure.

Implementing Al and automation will also be an essential weapon in the arsenal
towards optimal power management, particularly when it comes to balancing efficiency

and scalability. Al-based capacity management means resources can be adjusted
accordingly, in addition to gathering invaluable data and insight, which will not only
assist in proactive maintenance, but in planning ahead more accurately. It all boils
down to knowing what you've got, and where you're heading. This kind of visibility will
lead to the ability to make informed decisions founded on flexibility.

Final thoughts

Overall, escalating power needs and the imperative for energy-efficient, future-
proof, automated technologies have reshaped the landscape of data center
operations, highlighting the importance of sustainability, innovation, and
responsible resource management.

Solutions such as microgrids, onsite renewable energy, and long-duration
energy storage are testament to the importance of incremental steps that can
be scaled as needed. And if you're not sure where to start, ask for help and have
a professional assess your environment. You can't be expected to know the
unknown, and everyone has to start somewhere, it's where we'll end up that's
the real mystery.

The data center industry has historically been risk-averse, secretive, and highly
siloed, but it seems this Al revolution has spearheaded a shift in attitude and
mindset that is yet to be seen on a mainstream level. As we begin to work
together more openly, utilities and data centers are helping to ensure that an Al
future is not only viable, but sustainable. Evolution doesn’t happen overnight,
and flexible, incremental solutions catalyzed by collaboration will be crucial to
not only surviving, but thriving in the Al era.
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