SEPARATE BY DESIGN: WHY DATA
CENTERS NEED A PURPOSE-BUILT

QUALITY MANAGEMENT STANDARD

EXECUTIVE SUMMARY

TL 9000 and DCE 9000 are distinct, non-redundant
Quality Management Systems (QMSs) built on the
foundation of ISO 9001 but with specific supplemental
requirements that deliver substantial value to

their respective sectors. For over 25 years, TL 9000
has been the established QMS for the information
and communications technology (ICT) industry,
featuring a mature architecture of requirements and
measurements. In contrast, DCE 9000—currently

in development—will be the first dedicated QMS
specifically tailored for data center infrastructure.

TL 9000 cannot simply be expanded to cover

data centers. The modern data center market
operates under a highly specialized risk model

and distinct lifecycle assurance needs. Traditional
telecommunications applications are much more
mature than modern data centers. Driven by
unique power, cooling, controls, commissioning, and
infrastructure supply-chain execution under Al-era
operating conditions, the data center ecosystem
requires its own purpose-built framework to ensure
quality, security, and reliability.

THE IMPERATIVE FOR DCE 9000

Just as many industries rely on a specialized QMS
tailored to their unique operational profiles, the data
center sector requires its own dedicated framework.
The scale, complexity, operational demands, and risk
landscape for modern data center infrastructure are
well beyond the scope of general-purpose standards.

The justification for a dedicated data center
infrastructure QMS ressts on the following core
rationales:

« Critical infrastructure: Data centers serve as
the essential backbone of the modern digital
economy, supporting global telecommunications,
cloud computing, financial services, healthcare,
manufacturing, government operations, and the
rapid growth of high-performance computing (HPC)
and Al.

» Technical complexity: Next-generation data
center facilities are defined by higher power
densities, thermal complexity, and intricate
system interdependencies. The consequences of
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infrastructure or component failures, or installation
errors are significantly higher than in traditional
enterprise IT spaces.

« Shift in quality risk: Unlike historical quality
assurance, which focused primarily on active ICT
hardware and software, quality risks are increasingly
concentrated in the physical infrastructure and
its complex delivery lifecycle which includes
design, manufacturing, installation, testing, and
commissioning.

» Supply chain vulnerabilities: From advanced servers
and switches to cooling and power systems that have
become more sophisticated and software-driven, the
attack surface has expanded. Because the data center
ecosystem relies on this diverse, high-stakes supply
chain, a single compromised component can trigger
cascading failures across an entire facility and beyond.

- Unprecedented deployment scale: The volume
and hyper-accelerated speed of modern data center
buildouts outpace traditional construction cycles.
Managing this immense scale requires rapidly
integrating complex, multi-vendor components into
functional systems, making seamless alignment
and communication across all stakeholders
absolutely vital.

+ Gaps in existing standards: While non-QMS

standards that focus on facility and physical
infrastructure design and deployment help ensure
availability, security, and efficiency, they lack a
unified, certifiable framework to hold manufacturers
and delivery partners accountable across the entire
data center infrastructure lifecycle.

DCE 9000 is as a dedicated, purpose-built framework
that fills critical voids with a focus of defect prevention
in this unique environment using Advanced Quality
Planning called “left shift” within the data center
industry. Built on the latest version of ISO 9001 using
the ISO Harmonized Structure (formerly known as
the High-Level Structure or Annex SL), DCE 9000
incorporates best practices from mature sector
standards like TL 9000 (ICT), AS 9100 (aerospace),

and IATF 16949 (automotive). Its initial scope
addresses mechanical, electrical power, and cooling
infrastructure systems, with lifecycle requirements
spanning design, manufacturing, installation, testing,
commissioning, and supply chain management

to ensure deployment readiness and repeatable
performance at scale.
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WHY TL 9000 CANNOT
STRETCH TO FIT

TL 9000 was originally developed in 1998 as a sector-
specific QMS for the ICT industry. Built on ISO 9001, it
adds ICT-aligned requirements and an industry-wide
benchmarking program driven by a Requirements
Handbook and a Measurements Handbook. While
TL 9000 provides a mature governance structure,
established audit practices, consistent terminology,
and shared measurements that support comparability
across product categories within the ICT supply
chain, attempting to expand this established QMS to
encompass data center infrastructure creates several
structural and operational challenges:

- Domain identity and legitimacy: Data center
infrastructure suppliers demand a standard that is
purpose-built specifically for their market, rather than
one inherently tethered to the broader ICT industry.

 Architectural integrity: Expanding TL 9000 to
cover mechanical, electrical power, and cooling
infrastructure over its lifecycle would result in an
unwieldy hybrid framework that is too costly to
implement and difficult to govern.

+ Metrics mismatch: Benchmarking metrics designed
for ICT product categories do not map cleanly to
data center infrastructure lifecycle quality and field
execution measurements.

+ Audit scope and competence: A purpose-built
data center infrastructure standard allows for clear,
unambiguous definitions of audit evidence and
auditor competence compared to a retrofitted
framework.

DIVERGENT ECOSYSTEMS
AND FRAMEWORKS

It's critical to recognize the unique requirements of
data centers, which necessitate two distinct QMS
frameworks: TL 9000 and DCE 9000.

+ Primary domain: TL 9000 targets ICT products
and services. In contrast, DCE 9000 targets data
center physical infrastructure suppliers, focusing
on OT-heavy, cyber-physical systems that integrate
computer algorithms with physical processes.

- Failure modes and consequences: TL 9000 quality
issues typically center on component defects,
software and service failures, and interoperability
deficiencies. While some failure modes may be
similar, data center infrastructure failures are systemic
and frequently system-level due to the highly scaled
density of modern physical infrastructure (e.g., power
chain failures, thermal instability, commissioning/
integration failures) with high-consequence
availability and safety implications.

 Lifecycle emphasis: DCE 9000 explicitly emphasizes
end-to-end infrastructure lifecycle assurance,
including installation quality and commissioning
readiness. TL 9000 was not created around facility
delivery and integrated commissioning as primary
organizing principles.
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Ecosystem and governance: TL 9000 aligns
naturally with communications equipment

suppliers, software suppliers, and service providers.
DCE 9000 aligns with a broader data center
ecosystem, including hyperscalers, colocation
providers, telecom operators, EPC (engineering,
procurement, and construction) companies, general
contractors, commissioning agents, integrators, and
infrastructure OEMs.

Measurements and practicality: TL 9000
measurement categories and benchmarking
logic are communications centric. DCE 9000
requires measurement and audit constructs
that better reflect infrastructure supplier quality,
field execution, and readiness under large-scale
deployment conditions.

Users: data centers involve constituents beyond
suppliers and their customers. DCE 9000 will
address the needs of data center operators of all
types, engineering firms, construction companies,
procurement companies, service organizations,
and even extending to insurance underwriters to
mitigate risk.

CLOSING THOUGHTS

The data center industry has reached a critical stage of
scale, operational intensity, and societal importance. The
complexity of today’s cyber-physical systems and the
severe consequences of infrastructure failure mean that
general-purpose or ICT-centric standards are insufficient
to guarantee data center quality, security, and reliability.
Trying to address the needs of diverse industries would
needlessly create bloat in the standard that provides

no value to one application. Just as the aerospace and
automotive industries developed their own specialized
sector frameworks to address unique risk profiles, the
data center sector requires its own infrastructure-
specific QMS.

DCE 9000 provides this purpose-built framework,
offering an organization-centric approach to ensure
quality and accountability throughout the infrastructure
lifecycle. Meanwhile, TL 9000 continues to serve its vital,
intended purpose within the ICT sector as a product-
and service-centric standard focused on performance
benchmarking among similar organizations. This allows
both QMS frameworks to excel independently without
forcing either industry into a complex, mismatched
hybrid framework.

This summary captures the key
insights; for a more comprehensive
analysis, we encourage you to explore
the full white paper.
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