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Executive Summary

Al, cloud, and hyperscale growth are driving
unprecedented demand for new data center capacity.
At the same time, power availability, permitting, supply
chain constraints, and workforce challenges are putting
increasing pressure on project schedules.

That makes execution at every stage of the build more
consequential, especially when fiber reaches the blunt
ends.

Fiber optic splicing and termination sit directly on the path
to testing, commissioning, and ultimately time-to-revenue.
A failed inspection, inconsistent workmanship, inadequate
staffing, or incomplete documentation does more than

create a fiber problem. It can delay everything that follows.

For multi-site data center programs, the challenge is
magnified. Operators need to achieve the same quality
and performance across different markets, crews,
environments, and construction schedules—often
simultaneously.
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The objective is-simple:'spli
and keep the project movin
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This guide examines the factors that make fiber splicing
mission-critical in high-density, multi-site data center
environments and the capabilities operators should look
for in a splicing partner, including:

e Scalable workforce capacity across multiple markets
e High-count and mass fusion splicing expertise
e Standardized quality and safety processes

e Testing and validation integrated into the splicing
workflow

e Consistent documentation and turnover packages

e The ability to coordinate execution around aggressive
construction and commissioning schedules

Fiber splicing isn’t simply a technical scope. In a schedule-
constrained data center build, it is a lever for schedule
control, risk reduction, and long-term network performance.
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The Growing Execution Challenge

Despite record investment in Al and cloud infrastructure,
the data center industry faces a growing execution

gap. Billions of dollars are being deployed toward new
capacity, yet a significant share of planned infrastructure
has not moved into construction, while other projects are
experiencing delays.

The causes extend well beyond fiber: power availability, and multi-site ecosystems that must deliver consistent
permitting, equipment lead times, supply chains, and performance, reliability, and scalability, regardless of
skilled labor can all affect delivery. But once a project geography or build timeline.

advances, those upstream pressures leave less margin for
At the center of that connectivity is fiber infrastructure and,

more specifically, the precision execution of fiber optic
As hyperscale cloud and Al demand continue to grow, splicing and termination.
data center operators are developing entire campuses

error downstream.

D A large portion of planned U.S. data cen Hapacity is

not yet under construction, with additional \;\projects
already delayed. . S .
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Why Fiber Splicing Is on the Critical Path

Fiber optic networks form the backbone of modern
data center connectivity, enabling the high-bandwidth,
low-latency transmission required for cloud, Al,
GPU-intensive computing, and enterprise applications.

Splicing creates the continuous optical pathways that allow When a broader build is already under schedule pressure,

those networks to perform as designed. Quality at the there is little room for rework at this stage.

splice directly affects signal integrity, loss, reliability, and

ultimately network performance. A splice that fails inspection, a crew
In hyperscale environments, the challenge compounds that cannot maintain prod uction, or
quickly:

documentation that does not meet
e Al workloads and GPU clusters are driving increasing .
connectivity requirements turnover requirements can delay

e Tens of thousands of fiber terminations may be testing and Commissioning and
required at a single site

e High-density optical distribution frames must be UItImately affect time-to-revenue.

installed and managed precisely

e Long-distance and inter-campus connections must
operate within stringent loss budgets

e Splicing, testing, and documentation must align with
commissioning requirements

e R e —— -..»,..,;':-—.:«——-" . :
D The cost of a bad splice’isn’t limited to
the splice. Rework can ripple into testing,

commissioning, customer onboarding,

and revenue.
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Multi-Site Builds Multiply the Complexity

Delivering fiber infrastructure within one data center
is complex. Executing it across multiple sites, often
simultaneously, introduces another level of operational risk.

Operators need more than technical competence at an individual splice. They need repeatable execution across the

entire program.

Key Build Challenges

1. CONSISTENCY ACROSS MARKETS

Multi-site builds require standardized processes and
outcomes across regions, crews, and working environments.

Small variances in workmanship can become significant
when replicated across thousands of connections and
multiple facilities. Inconsistent splicing, routing, labeling,
testing, or documentation can affect network performance,
commissioning outcomes, maintenance, and long-term
reliability.

What Matters: Precision Execution

A repeatable operating model that produces
consistent quality regardless of where the work is
performed.
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2. SCHEDULE COORDINATION

Splicing occupies a critical position between construction
and commissioning. Delays at this stage can prevent
testing and turnover from moving forward, so installation
efficiency becomes a measurable project advantage.

High-volume techniques such as mass fusion splicing,
when appropriate to the fiber architecture and performed
by experienced technicians, can significantly improve
production across high-count environments.

But speed without quality simply moves the problem
downstream.

/ N
What Matters: Dependable Deployment

The ability to increase production while
maintaining first-pass quality and coordinating
work directly with construction and commissioning

schedules.
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3. WORKFORCE AND LOGISTICS AT SCALE

Large fiber programs require coordinated deployment of
technicians, equipment, materials, supervision, and testing
resources across multiple job sites.

When staffing cannot keep pace with the build, splicing
becomes a bottleneck. Poorly coordinated operations
can also interfere with other trades and create additional
schedule pressure.

For multi-site programs, operators should consider not
only whether a contractor can staff today’s project, but
whether that partner can scale as multiple sites accelerate
at once.

What Matters: Scalable Workforce

Workforce depth, experienced supervision, and
the operational infrastructure to mobilize qualified
technicians where and when they are needed.

4. FIELD CONDITIONS AND CRAFTSMANSHIP

Fiber may be spliced in controlled white-space
environments, meet-me rooms, outside plant
environments, or other field conditions.

Regardless of location, precision matters. Fiber
preparation, cleanliness, alignment, tray organization,
routing, and handling all affect the finished network. Clean
trays and organized fiber management are not cosmetic
details as they support inspections, troubleshooting, future
maintenance, and network expansion.
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5. TESTING, DOCUMENTATION, AND TURNOVER

The work is not finished when the fibers are joined. Testing
and validation must confirm that connections meet project
specifications and loss budgets. Accurate records must
also give owners and operators a reliable picture of what
was installed.

Depending on project requirements, turnover may
include OTDR traces, loss testing, splice records, as-
built documentation, and other validation needed for
commissioning and future operations.

What Matters: Quality Craftsmanship

Technicians who understand that craftsmanship
extends beyond making the splice, including
leaving behind an organized, maintainable network.
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What Matters: Integrated Turnover

Testing and documentation integrated directly
into the workflow rather than treated as an
afterthought.




The Cost of the Wrong Splicing Partner

The splice itself may be straightforward. The craft is in
performing thousands of them consistently, at production
scale, while meeting specifications and keeping the
project moving.

Choosing a contractor based primarily on initial price can introduce costs that do not
become visible until later in the build.

Failed Cascading Paying for the
Inspections Schedule Delays Work Twice
Poor fiber preparation, missed loss A re-do does not simply add labor When an initial contractor cannot
budgets, inconsistent workmanship, hours. Because splicing precedes meet quality, production, or schedule
or unmaintainable trays can result in testing and commissioning, rework requirements, owners may need to
work that must be corrected before can push downstream milestones and bring in another team to correct or
acceptance. affect time-to-revenue. complete the scope—paying twice

for work that should have been
completed correctly the first time.

D Selecting a fiber splicing contractor |sn\ S lyl )
procurement decision. It.is a schedule and

risk-management decision.
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What to Look for in a Multi-Site Fiber
Splicing Partner

A contractor supporting high-density, multi-site data center
programs should be evaluated on more than its ability to
make a technically acceptable splice.

[ Look for a partner that demonstrates all of these qualities: ]

Proven
High-Count
Experience

Scalable
24/7 Support Workforce
Capacity

Construction and
Commissioning
Coordination

Standardized
Execution

Integrated
Testing and
Validation

Strong
Documentation
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NTI: Built for High-Density Fiber at Scale

Among the first contractors in the U.S. to deploy advanced
ribbon and ultra-high-count fiber cable—including
landmark 1,728-count and 3,456-count splices—National
Technologies (NTI), a Network Connex company, has

built deep expertise in the high-density environments

now becoming increasingly important to hyperscale and
Al-driven infrastructure. That experience extends from
individual connections to the operational requirements of
large, multi-site deployment programs.

Splice Once. Keep Moving.

As data center construction becomes larger, denser, and more schedule-
sensitive, fiber optic splicing is increasingly consequential to successful delivery.

From the first splice through testing, turnover, expansion, and 24/7 restoration,
NTI helps operators build fiber infrastructure designed to perform today—and
scale for what comes next.
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can’t move forward.
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mobilize in any market around the clock and a zero- Or email us the details at

rework philosophy behind every job, NTI delivers clean

splicing@ntitech.com

1 - J0)
1 1
1 D1
0 1
0 0
1 0
0 1

splices, on schedule, with no callbacks—for the data-
intensive, Al-driven builds that can’t afford anything less.
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About National Technologies (NTI) ? 8

National Technologies (NTI), a Network Connex a .1

company, has specialized in high-count and ribbon fiber 1 m
splicing, testing, and restoration since 2009—helping

co-develop the industry’s highest-count splicing q .

solutions and staffing the safest, most technically 0 .

proficient union crews in the field. With the capacity to 1 Call or text us at 630-438-3051 =)
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