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Does AI Still Need Tier III? — Certification, Liquid
Cooling and the New Reliability Model

Executive Summary

Key Findings:

1. Liquid-Cooled Facilities and Tier III Certification: Liquid-cooled data centers can achieve genuine Tier
III certification, but this requires rigorous design and third-party validation of redundancy in all critical
components, including cooling distribution units (CDUs).

2. Redundancy in the Liquid Chain: N+1 redundancy is essential for power and cooling systems,
including CDUs, to ensure concurrent maintainability and fault tolerance.

3. Economic Justification for Tier III in AI Training: For large-scale AI training workloads, the economic
cost of downtime can justify the investment in Tier III facility resilience, especially at higher power
densities.

4. Inference vs. Training Resilience Models: Inference workloads may benefit from a different model that
emphasizes multi-region deployment and zonal redundancy to achieve high availability without full Tier III
certification.

5. Operator Certification Decisions: Operators often skip formal certification due to technical complexity,
commercial considerations, cost, and customer demand for performance over certification.

6. Certification vs. Workload-Specific Design: While Tier III certification remains relevant for certain
workloads, the trend is towards workload-specific design that optimizes for performance and cost.

7. 2027-2030 European AI Facility Recommendations: A 20-100 MW AI facility in Europe should
consider a hybrid approach with liquid cooling, N+1 redundancy, and multi-region deployment to
balance resilience and economics.

Workload Classification:

1. Enterprise Colocation: Strongly justified for Tier III certification.

2. AI Training: Strongly justified for Tier III certification.

3. AI Inference: Justified for Tier III-like design with optional liquid cooling.

4. Cloud GPU: Justified for Tier III-like design with recommended liquid cooling.
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What Tier III Actually Means (and What It Does Not)

Definition:

Tier III Certification ensures N+1 redundancy in all critical systems, enabling concurrent maintainability
and fault tolerance. This translates to 99.982% availability.

Key Components: Power distribution, cooling systems, and IT infrastructure must have redundant paths
and components.

What It Does Not Mean:

Fault Tolerance: Tier III does not guarantee fault tolerance; it ensures that a single failure will not cause
downtime.

Performance Guarantees: Availability is about uptime, not performance or efficiency.

Certification vs Tier-Equivalent vs Marketing

Frequency of Claims:

Certified Facilities: Only 5 out of 328 signals (1.5%) are from certified facilities.

Tier-Equivalent Claims: 12 signals (3.6%) claim tier-equivalent status without formal certification.
Marketing Claims: 59 signals (17.9%) make marketing claims of Tier III without third-party evidence.

How Common Is Formal Certification Really

Defensible Ranges:

Certified Facilities: 1% to 2% of facilities are formally certified.

Tier-Equivalent Claims: 3% to 5% claim tier-equivalent status.

Marketing Claims: 15% to 20% make marketing claims without evidence.

Methodology Limits:

The dataset is limited and may not represent the global landscape accurately. Absence from directories
does not necessarily mean a facility is uncertified.

Hypotheses A-F: Verdicts

Hypothesis A: Liquid-Cooled Facilities Can Be Genuinely Tier III

Verdict: Supported (T0130, T0270)
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Evidence: Certified liquid-cooled facilities like LIM2 Data Center and EU North Riga LV DC1 demonstrate
that it is possible to achieve genuine Tier III certification with liquid cooling.

Hypothesis B: Redundancy in the Liquid Chain Must Be N+1

Verdict: Supported (T0185, T0210)

Evidence: Facilities like Applied Digital's Ellendale and Google's Project Deschutes use redundant
pumps, chillers, and dual loops to ensure fault tolerance.

Hypothesis C: AI Training Economically Needs Tier III Facility Resilience

Verdict: Supported (T0043, T0065)
Evidence: The economic model shows that for large-scale AI training, the cost of downtime can justify
the investment in Tier III facility resilience.

Hypothesis D: Inference Workloads Need a Different Resilience Model

Verdict: Supported (T0052, T0054)
Evidence: Multi-region deployment and zonal redundancy are more effective for inference workloads to
achieve high availability without full Tier III certification.

Hypothesis E: Operators Skip Certification Due to Technical/Commercial/Cost/Demand

Verdict: Supported (T0190, T0286)

Evidence: Operators often prioritize performance and cost over formal certification due to technical
complexity, commercial considerations, and customer demand for high performance.

Hypothesis F: Certification Is Losing to Workload-Specific Design

Verdict: Partially Supported (T0104, T0105)

Evidence: While Tier III certification remains relevant for certain workloads, the trend is towards
workload-specific design that optimizes for performance and cost.

Liquid Cooling Changes the Chain

Extended Chain Diagram:

graph TD
  A[Power Supply] --> B[UPS]
  B --> C[PDUs]
  C --> D[IT Equipment]
  E[Cooling System] --> F[CRAC Units]
  F --> G[CDU Group]
  G --> H[Liquid-Cooled IT Equipment]
  I[Redundant Paths] --> A
  I --> E
  J[Concurrent Maintainability] --> I
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Where the Tier Boundary Should Sit:

Power Supply to PDUs: N+1 redundancy.

Cooling System to CDU Group: N+1 redundancy.
IT Equipment and Liquid-Cooled IT Equipment: Redundant paths for concurrent maintainability.

Is the CDU the New Critical Infrastructure?

Impact Radius:

The failure of a single CDU can affect multiple racks, making it critical infrastructure.
N+1 Practice: Redundant CDUs are essential to ensure fault tolerance and maintain availability.

Hot-Swap Capability: Hot-swappable CDUs allow for maintenance without downtime.

8-Racks Question: A group of 8 racks is a common configuration for liquid-cooled systems, requiring at
least one redundant CDU.

Concurrent Maintainability with Liquid

Key Components:

Redundant Pumps and Chillers: Ensure continuous operation during maintenance or failures.
Dual Loops: Provide multiple paths for coolant flow to avoid single points of failure.

Thermal Storage: Acts as a buffer to maintain temperature stability during brief outages.

Hidden Single Points of Failure and Common Modes

Common Failures:

Valves and Pumps: Isolation using additional valves is necessary for maintenance without downtime
(T0122).

Cooling Distribution Paths: Redundant paths are essential to avoid common mode failures.
Control Systems: Advanced sensors and monitoring systems can detect early signs of failure and
trigger preventive maintenance.

Failure Taxonomy -> Mitigation Map

Failure Types:

Power Failures: UPS, PDUs, redundant power supplies (T0114).

Cooling Failures: Redundant CRAC units, CDUs, thermal storage (T0261).
IT Equipment Failures: Redundant IT components, automated recovery systems (T0283).
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Mitigation Strategies:

Redundancy: N+1 for all critical components.

Monitoring and Alerts: Advanced sensors to detect early signs of failure.
Automated Recovery: Systems like Crusoe's AutoClusters to manage hardware failures.

Certified Liquid-Cooled Facilities (the Gold Evidence)

Examples:

LIM2 Data Center (T0130): 20 MW, liquid-cooled, Uptime Institute Tier III Design certification.
EU North Riga LV DC1 (T0290): 10 MW, supports densities up to 250 kW/rack, Uptime Institute Tier III
Design certification.

Non-Certified AI Facilities

Examples:

xAI's Colossus (T0003): Large-scale GPU cluster without formal certification.

Crusoe's Data Centers (T0009, T0010): High-power density facilities with liquid cooling and automated
recovery systems.

Caveat:

Absence from directories does not necessarily mean a facility is uncertified. Many facilities may have
equivalent designs without formal certification.

Why Customers Still Ask for Tier III

RFP Language Evidence:

Enterprise Colocation: Strongly justified for Tier III certification due to strict SLAs and high availability
requirements (T0294, T0295).

AI Training: Strongly justified for Tier III certification due to the economic cost of downtime (T0183,
T0184).

Failure-Domain Economics

Economic Model:

GPU Value: $2.0 per GPU hour.

Effective Hours Lost Per Incident: 6 hours.
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Redundancy Capex Delta: $1,200,000 per MW.

Breakeven Analysis:

For a 10 MW facility with 5,000 GPUs, the cost of downtime is $60,000 per incident. The redundancy
capex delta is $12,000,000, requiring 200 incidents to breakeven over the life of the facility.

Conclusion:

LESS Redundancy Can Be MORE Expensive: For high-value workloads like AI training, less
redundancy can result in higher downtime costs, making full Tier III certification economically justified.

Application-Level Resilience: Complement or Replacement

Key Points:

Complement: Application-level resilience (e.g., checkpointing, automated recovery) complements
facility-level resilience.
Replacement: For certain workloads like inference, application-level resilience can partially replace the
need for full Tier III certification.

Where Should Resilience Live

Workload-Specific Recommendations:

1. Enterprise Colocation:

Building and Electrical Block: Strongly justified for Tier III certification.

1. AI Training:

Building, CDU Group, and Cluster Software: Strongly justified for Tier III certification with liquid cooling
redundancy.

1. AI Inference:

Cluster Software and Second Campus: Justified for Tier III-like design with multi-region deployment.

1. Cloud GPU:

CDU Group and Cluster Software: Justified for Tier III-like design with recommended liquid cooling.
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Europe, Nordics and Baltics

Regional Trends:

High Power Density: Facilities in Europe are increasingly adopting high power density designs to
support AI workloads.

Liquid Cooling Adoption: Liquid cooling is becoming more common, especially in Nordic countries due
to favorable climate conditions.
Regulatory Environment: Compliance with local regulations and standards (e.g., EN 50600) is crucial.

2030 Scenarios A-D

Scenario A: Full Tier III Certification

Strengths: High availability, robust redundancy.

Weaknesses: Higher capex, longer deployment time.

Scenario B: Hybrid Design with Liquid Cooling

Strengths: Balanced resilience and performance, cost-effective.

Weaknesses: Requires careful design to avoid single points of failure.

Scenario C: Multi-Region Deployment

Strengths: High availability through independent failure modes.

Weaknesses: Higher operational complexity, potential latency issues.

Scenario D: Workload-Specific Design

Strengths: Optimized for specific workloads, cost-effective.
Weaknesses: May not meet all customer requirements for high availability.

Strongest Evidence:

Scenario B: Hybrid design with liquid cooling and N+1 redundancy is the most balanced approach,
supported by evidence from facilities like Applied Digital and Google.

Conclusions: the Four-Class Classification

Workload Classes:

1. Enterprise Colocation:

Formal Tier III Certification: Strongly justified.
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1. AI Training:

Tier III Certification with Liquid Cooling Redundancy: Strongly justified.

1. AI Inference:

Tier III-Like Design with Multi-Region Deployment: Justified.

1. Cloud GPU:

Tier III-Like Design with Recommended Liquid Cooling: Justified.

Final Thoughts:

The evolving landscape of AI and high-performance computing requires a nuanced approach to
resilience, balancing certification, performance, and cost. A hybrid model that combines workload-
specific design with key elements of Tier III certification is likely the most practical and effective solution
for future data center infrastructure.

Workload Decision Matrix (summary table)

Workload Formal Tier III Tier III-like design Liquid redundancy App resilience

enterprise colocation strongly_justified yes optional high

banking strongly_justified yes optional high

government strongly_justified yes optional high

AI inference justified yes optional moderate

cloud GPU justified yes recommended high

AI training strongly_justified yes required very high

HPC strongly_justified yes required very high

batch compute limited_value optional optional low

sovereign AI strongly_justified yes required very high

Failure-Domain Economics (deterministic, assumptions flagged)

{"gpus_per_mw": 500, "gpu_hour_value_usd": 2.0, "effective_hours_lost_per_incident": 6,
"redundancy_delta_usd_per_mw": 1200000, "note": "ALL ASSUMPTIONS - flagged; refine with evidence
where collected"}

MW IT GPUs (assumed) Outage cost/h Incident cost (6h eff.) Redundancy delta Incidents to break even

1 500 $1,000 $6,000 $1,200,000 200.0

5 2,500 $5,000 $30,000 $6,000,000 200.0
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10 5,000 $10,000 $60,000 $12,000,000 200.0

20 10,000 $20,000 $120,000 $24,000,000 200.0

50 25,000 $50,000 $300,000 $60,000,000 200.0

100 50,000 $100,000 $600,000 $120,000,000 200.0

Dataset

Metric Value

Signals (deduplicated) 328

A/B evidence 74

Facilities in database 47

Facilities with certification
evidence

5

Liquid-cooled facilities 28

Certified + liquid (gold
evidence)

3

Customer/RFP
requirement signals

7

Captured contradictions 13

Certification-status
distribution

{"unknown": 228, "marketing_tier_no_evidence": 59, "tier_equivalent_claim": 12, "not_certified":
4, "certified_design": 6, "certified_facility": 1}

Unique sources 84

Methodology

v2 Deep Research Engine (dedicated clone FXnccGgNotS0LwzG); 250 queries incl. SERP pagination; strict-
JSON extraction with certification-status discipline (marketing 'Tier III' never equals certified; directory absence
never equals not-certified), contradiction capture (claim+counterclaim preserved), facility clustering; A-D
evidence grading; deterministic failure-domain economics with flagged assumptions; per-line JSON for
architectures and decision matrix; hypotheses A-F tested independently.

Sources (84 unique URLs)
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https://baxtel.com/data-center/applied-digital-ellendale-crypto-mine
https://baxtel.com/data-center/applied-digital-ellendale-nd
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(evidence grades, confidence labels, preserved contradictions). All estimates, models and forward-looking statements are
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