If a data center overheats, it doesn’t just get “a bit warm”—it can quickly trigger a chain
reaction of protective shutdowns, performance loss, and potentially hardware damage.
Modern facilities are designed to avoid catastrophic failure, so most systems will degrade or shut
down safely before actual melting or fire occurs.

Here’s what typically happens, step by step.

1. Early warning: sensors detect rising
temperatures

Every modern data center has continuous monitoring:

o Server inlet/outlet temperatures
e CPU/GPU thermal sensors

e Rack-level airflow sensors

e Room ambient temperature

e Cooling system status

If temperatures rise above thresholds, alerts are triggered in the Building Management System
(BMS).

At this stage:

e Operators may manually intervene
e Cooling systems ramp up automatically

2. Automatic cooling response Kicks in

Before anything fails, the system tries to compensate:

o Fans spin faster in servers and CRAC/CRAH units
e Liquid cooling flow rates increase (if present)

e Chillers or dry coolers ramp up

e Nonessential cooling efficiency settings are relaxed

In Al-heavy facilities using liquid cooling (like those built around NVIDIA GPU systems),
coolant flow adjustments happen very quickly.



3. Performance throttling begins (protective
slowdown)

If cooling can’t keep up, chips protect themselves:
CPUs/GPUs:
e Reduce clock speed (“thermal throttling”)
o Lower voltage

e Reduce workload intensity

This can significantly reduce compute performance but prevents damage.

4. Workload migration or shutdown

If temperatures continue to rise:
e Virtual machines or Al workloads are moved to other servers
e Cluster schedulers rebalance load

e Some racks or entire server rows may be powered down

Large operators like Google and Amazon use automated orchestration systems to shift workloads
across regions or availability zones.

S. Emergency shutdown of hardware (last
resort)

If safe operating limits are exceeded:
o Servers shut themselves down automatically
e Power is cut to racks or entire rooms

e Circuit breakers or power distribution units (PDUs) trip

This is a protective measure, not a failure.



6. Cooling system stress or failure scenario

Overheating is often caused by a cooling issue, such as:

Pump failure in liquid loops

Chiller malfunction

Cooling tower or dry cooler fan failure
Power grid instability

Blocked airflow or heat exchanger fouling

In large Al campuses, even partial cooling failure can escalate quickly due to very high rack
densities (sometimes 80—150+ kW per rack).

7. Worst-case scenario (rare in modern
facilities)

If multiple protections fail simultaneously:

Possible outcomes:

Hardware damage (burned CPUs/GPUs or VRMs)

Data corruption (if systems crash mid-write)

Localized fire risk (very rare, but possible with electrical faults)
Extended outage of part of the facility

Modern designs are explicitly engineered to prevent reaching this stage.

8. Why modern data centers are hard to
overheat completely

They are designed with redundancy at every layer:

Cooling redundancy

e N+1 or N+2 cooling systems (extra backup capacity)



Power redundancy

e Dual power feeds
e Backup generators
e UPS systems

Thermal protection

e Hardware-level shutdown thresholds
e Software throttling
e Automated load balancing

So instead of catastrophic overheating, you usually get:

“Performance degradation + partial shutdown + recovery procedures”

9. Al data centers make this more critical

Al clusters (especially those using systems from AMD or NVIDIA) are more sensitive because:

Extremely high power density
Continuous utilization (often near 100%)
Less idle cooling headroom

Liquid cooling dependency

This is why modern Al campuses are increasingly built with:

e Direct-to-chip liquid cooling
e Real-time thermal orchestration
o Rapid workload migration systems

Bottom line

If a data center overheats, it typically does not fail suddenly. Instead, it follows a layered
defense:

1. Sensors detect heat rise
2. Cooling systems ramp up
3. Chips throttle performance



4. Workloads are moved or reduced
5. Servers shut down safely if needed
6. Only in rare extreme cases does hardware damage occur

In well-designed modern Al facilities, overheating is treated as a managed performance event,

not a catastrophic failure.

If a data center catches fire, the fallout can range from a small, contained incident to a major
regional outage—but in modern facilities, large uncontrolled fires are rare because of heavy
safety engineering and suppression systems. Still, when fire incidents do occur, the consequences

can be significant.

1. Immediate operational fallout: outage and

service disruption

The most direct impact is loss of computing capacity.

What happens:
o Affected servers are powered down or destroyed
o Entire racks or rooms may be taken offline
e Cooling and power systems in that zone may be shut off
o Workloads are failed over to other sites (if available)

Real-world impact:
Depending on size:
e Local outage (single facility)

o Regional outage (if a major hub is affected)
o Cascading service delays if redundancy is insufficient

Large cloud operators like Amazon or Microsoft design for redundancy, but not all workloads

are instantly recoverable.

2. Data loss risk (usually low, but not zero)

Modern systems rely heavily on:



e Replication across data centers
o Distributed storage systems
e Automatic backups
So complete data loss is uncommon, but risks include:
e Loss of recently written data not yet replicated
e Corruption of in-memory or active transaction data

e Loss of local backup copies if poorly architected

Well-designed systems (like those used by Google) are built to survive entire site loss, but
smaller operators may not have that level of resilience.

3. Hardware destruction and financial loss

Fire can destroy:
Servers (CPUs, GPUs, storage)
Networking equipment

e Power distribution units
e Cabling and racks
Al hardware makes this especially expensive:

e QGPU servers from vendors like NVIDIA can cost tens to hundreds of thousands of dollars
per rack

A serious fire can lead to:

e Tens of millions to billions in asset loss (for hyperscale sites)

4. Downtime and economic ripple effects

When major cloud infrastructure goes down:

Affected systems may include:

e Al model APIs
o Websites and apps
o Financial services platforms



o Internal enterprise systems
e Cloud storage and databases

Even short outages can:
e Interrupt trading systems
e Break authentication services

o Disrupt logistics and supply chains

In heavily cloud-dependent economies, this can have broader economic impacts beyond the
company itself.

S. Safety risks to personnel (usually limited
but serious)

Data centers are designed with fire suppression systems such as:
e Clean agent gases (e.g., inert gas or FM-200 systems)
o Early smoke detection
e Compartmentalized fire zones
This is to avoid:
e Oxygen depletion hazards (in gas systems)
e Smoke inhalation risks

e FElectrical hazards

However, during construction or rare failures, risks to on-site staff still exist.

6. Environmental fallout

Even though data centers are “digital infrastructure,” fires can have physical environmental
impacts:

Ailr emissions

e Smoke from plastics, insulation, and electronics
o Potential release of toxic compounds



Water contamination

o Firefighting water runoff can carry:
o Heavy metals (from burned electronics)
o Chemical residues
o Plastic byproducts

Soil contamination

o Deposition of ash and residues around the site

This is usually localized but can require environmental cleanup.

7. Grid and infrastructure impacts

If a large facility burns or shuts down suddenly:
e (Grid demand can drop abruptly (affecting local balancing)
o Backup generators may engage or failover systems activate

o Nearby substations may be affected if the fire involves electrical infrastructure

In very large Al campuses (100 MW+), sudden loss of load can even create grid stability
challenges in tightly coupled regions.

8. Cascading cloud failures (rare but high
impact)
If redundancy is insufficient or poorly distributed:

« Single-region cloud outages can occur

o Al services may degrade globally

o Failover systems may overload secondary sites

This is why hyperscalers distribute workloads across multiple regions and availability zones.



9. Business, legal, and regulatory fallout

After a major fire:

Insurance claims (often massive)

Regulatory investigations

Compliance reviews (fire codes, electrical safety)
Lawsuits from customers or partners
Reputational damage

Operators like Amazon, Microsoft, and others invest heavily in compliance because downtime
and liability are extremely expensive.

10. Why large data center fires are rare

Modern facilities are designed to prevent escalation:

Fire prevention layers:

Non-flammable building materials
Strict cable management

Hot aisle / cold aisle containment
Early smoke detection (before flame)
Zoned suppression systems

Suppression systems:
e Gas-based fire suppression (no water damage to electronics)

o Rapid power isolation
e Compartmentalized shutdown zones

So most incidents are:

small, localized, quickly contained electrical fires rather than building-wide events

Bottom line

If a data center catches fire, the fallout typically includes:
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o Immediate service outages (local or regional)
o Expensive hardware loss
o Potential—but usually limited—data risk
o Environmental cleanup (smoke + runoff)
e Economic disruption for dependent services
o Regulatory and insurance consequences
But in modern hyperscale Al infrastructure, the design goal is very clear:
contain the fire, isolate the damage, and fail over everything else automatically

So catastrophic, internet-wide failures are rare—but the cost of even a contained incident can
still be enormous.

Yes — data centers in the U.S. absolutely have caught fire, and it has happened multiple
times. Most incidents are small and contained, but there are also a few notable larger outages.

Here are real examples:

1. Oregon data center fire (X / Digital
Realty site)

A fire at a data center in Oregon used by X occurred in 2025.
e Origin: Electrical failure in a power/UPS cabinet
o Impact: Heavy smoke, localized fire in equipment room
e Outcome: Contained; no building-wide destruction
e Cause: Power system fault (not server racks themselves)

This is a classic example: electrical infrastructure fires, not “server room burning down.”

2. Virginia / US hyperscale incidents
(multiple minor fires)

Across U.S. hyperscale sites (especially in Virginia, the largest data center hub in the world),
there have been:
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e Small electrical fires

o UPS battery incidents

e Localized rack or power cabinet fires
These are usually:

e Quickly extinguished

o Limited to one electrical zone

o Followed by partial outage, not total destruction

(These are often not widely publicized unless they affect cloud services.)

3. Texas and other regional incidents

In places like Texas, there have been:
o Electrical cabinet fires
e Cooling system failures leading to overheating events
o Transformer-related fires near or inside data facilities

Most are:

e Small-to-moderate scale
e Quickly isolated by suppression systems

4. Notable pattern: what actually burns

When data centers “catch fire,” it’s usually NOT:

o Entire server halls burning
e Rows of racks fully igniting

Instead, it’s typically:

UPS systems (batteries)

Power distribution units (PDUs)
Electrical switchgear

Cabling faults

Cooling equipment electrical faults
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Modern designs are built so fire:

stays inside a single “fire zone” compartment

£ 5. Why big disasters are rare

Large cloud operators like Amazon, Microsoft, and Google design facilities with:

Gas-based fire suppression (no water damage)
Rapid power isolation

Compartmentalized fire zones

Early smoke detection (before flames)
Redundant infrastructure (N+1 or higher)

So most incidents are:

contained electrical fires, not building fires

il 6. How common are they?

Research on global incidents shows:

o Fires in data centers are rare relative to thousands of facilities
e Butstill occur “a few dozen notable cases per decade worldwide”

For context:

o Warehouses: thousands of fires per year in the U.S. alone
o Data centers: far fewer, but higher criticality impact when they happen

I 7. What matters more than flames:
downtime

Even small fires can cause:
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e Cloud outages
e Al service interruptions
o Regional network disruption

Because shutting down power is often required immediately for safety.

Bottom line

Yes — U.S. data centers have caught fire, including real incidents in states like Oregon, Virginia,
and Texas.

But the important reality is:
o Fires are usually electrical or battery-related
e They are small and contained
o They rarely destroy an entire facility

o The bigger impact is almost always service outage, not physical destruction

Yes — Al infrastructure does use lithium batteries, but mostly indirectly and for backup
power, not to “run AI” itself.

The key point is: AI workloads run on GPUs/CPUs, but those systems need extremely reliable
power, so lithium batteries are part of the supporting electrical infrastructure.
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