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EXECUTIVE SUMMARY

A UL 891 listing certifies a low-voltage switchboard exactly as it was designed,
assembled, and tested at the manufacturer's facility — and only in that configuration.
Any unauthorized field modification, structural alteration, or unapproved component
substitution deviates from the factory-tested design and effectively voids the
certification. Once the listing is compromised, UL Solutions can no longer stand
behind the assembly's compliance with the standard, and the Authority Having
Jurisdiction (AH]J) has full discretion to red-tag the installation, deny an occupancy or
energization permit, or require the equipment to be replaced.

This white paper examines the modifications most commonly responsible for voiding
a UL 891 listing in the field — enclosure cutting and drilling, compromised
environmental ratings, removal of dead-front barriers, busbar taps and clearance
alterations, torque deviations, unapproved component substitutions, and
installations that exceed the assembly's tested short-circuit current rating. It then
outlines the two recognized pathways for performing or remediating field
modifications without sacrificing certification: manufacturer-authorized field
modification kits and third-party field evaluation by a recognized Field Evaluation
Body (FEB). The paper closes with practical recommendations for facility owners,
contractors, and engineers responsible for the lifecycle of listed switchboard
assemblies.

1. WHAT THE UL 891 LISTING ACTUALLY COVERS

UL 891 is the safety standard governing dead-front switchboards rated 1,000 volts
and below. A switchboard bearing the UL 891 mark has been evaluated as a
complete assembly: the enclosure, the bus structure, the overcurrent devices, the
internal barriers, the wire bending space, the ventilation scheme, and the specific
combination of listed components installed at the factory. The certification is
holistic. UL does not list a switchboard as a collection of interchangeable parts; it
lists a specific, documented configuration that passed temperature-rise, dielectric,
short-circuit, and construction evaluations as a unit.

This is the central point that field personnel most often misunderstand: the UL mark
applies to the equipment exactly as it left the manufacturer's facility. The moment
the assembly is altered in a way the manufacturer has not authorized and UL has not
evaluated, the mark no longer describes the equipment sitting in the electrical room.
UL Solutions cannot guarantee that the modified assembly still meets the standard,
because the modified assembly has never been tested. The listing is not merely
'weakened' by an unauthorized change — for practical enforcement purposes, it is
void.
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The consequences flow directly from the National Electrical Code. NEC 110.3(B)
requires listed equipment to be installed and used in accordance with its listing and
labeling, and NEC 110.2 gives the AHJ authority to approve — or reject — the
equipment itself. An inspector who observes an unauthorized field modification is
fully within their authority to reject the installation, and in commercial, industrial,
and data center environments, that rejection can stall energization, occupancy, and
revenue.

2. PHYSICAL AND STRUCTURAL MODIFICATIONS

2.1 Unapproved Drilling and Cutting

The most frequent field violation is also the most mundane: cutting or drilling the
enclosure for conduit entry outside the manufacturer's designated entry zones.
Switchboard manufacturers define specific areas — typically in the top plates,
bottom plates, or designated side gland areas — where openings may be made
without disturbing bus clearances, wire bending space, or structural integrity. A
hole saw driven through a section wall adjacent to live bus can reduce clearance and
creepage distances, introduce metal shavings into the bus compartment, and
compromise the structural rigidity the enclosure needs to contain a fault. Openings
made outside the specified zones are unauthorized modifications, and they void the
listing for that section.

2.2 Compromising Environmental Integrity

Enclosure type ratings — such as a NEMA 3R rating on an outdoor switchboard —
are part of the tested design. Field alterations that defeat the environmental rating
are listing violations even when no electrical component is touched. Common
examples include adding unapproved ventilation louvers to an outdoor enclosure,
removing gasketed covers, drilling drain holes in unapproved locations, or
penetrating the roof plane of a rainproof assembly. Each of these can permit water or
dust ingress that the original design specifically excluded, converting a compliant
outdoor installation into an unlisted assembly with a genuine corrosion and tracking
hazard.

2.3 Removing Barriers and Dead-Front Components

UL 891 switchboards are, by definition, dead-front assemblies: no live parts are
exposed on the operating side of the equipment. Internal barriers, partitions, and
dead-front covers are not incidental sheet metal — they are safety-critical elements
of the evaluated design that prevent personnel contact with energized conductors
and limit the propagation of faults between compartments. Removing, cutting down,
or failing to reinstall these barriers after maintenance defeats the fundamental
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protection scheme the standard exists to guarantee, and it is treated accordingly by
inspectors.

3. BUSBAR AND ELECTRICAL ALTERATIONS

3.1 Field Taps and Splices

Tapping directly into an existing main copper or aluminum busbar to feed a new load
is among the most consequential modifications a contractor can make, and among
the most common in aging facilities where distribution capacity is scarce. Without
factory authorization, a field-drilled bus tap changes the current path, the contact
resistance, and the thermal behavior of a bus structure that was temperature-rise
tested in its original configuration. It also frequently introduces hardware and
connector types that were never part of the evaluated design. Bus taps performed
outside a manufacturer-engineered and documented modification are a clear voiding
event.

3.2 Altered Clearances and Creepage Distances

UL 891 imposes strict minimum through-air clearance and over-surface creepage
distances between phases and from phase to ground. These distances are
engineered margins against flashover and arc initiation. Bending, shimming, or
repositioning busbars in the field — even slightly, and even with good intentions such
as easing a cable termination — alters those distances in ways no one on site can
verify against the tested design. A bus structure whose geometry has been changed
in the field is no longer the bus structure that passed the short-circuit test.

3.3 Torque Deviations

Factory torque specifications for bus joints and lug connections are part of the listed
design, derived from the hardware, plating, and joint compound evaluated during
certification. Under-torqued connections develop elevated resistance, localized
heating, and progressive thermal runaway; over-torqued connections yield fasteners
and cold-flow conductor material with the same eventual result. Failing to follow the
manufacturer's torque values — or failing to verify them with a calibrated tool during
maintenance — undermines the thermal performance the listing certifies and is a
recurring root cause in switchboard failure investigations.
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4. COMPONENT SUBSTITUTION AND RATINGS
VIOLATIONS

4.1 Unapproved Component Substitution

Every UL 891 switchboard ships with a documented complement of listed
components — molded-case circuit breakers, metering equipment, surge protective
devices, control power transformers — that were evaluated as part of the assembly.
Manufacturers maintain General Coverage Program documentation with UL that
defines exactly which component families, frame sizes, and catalog series may be
installed in a given switchboard design. Substituting a breaker, meter, or SPD with a
part that does not appear in that documentation — even a part that is itself UL listed
as an individual device — places an unevaluated combination in service. An
individually listed component does not confer listing on the assembly; only the
documented, factory-approved combination does.

4.2 Exceeding the Short-Circuit Current Rating

A switchboard's Short-Circuit Current Rating (SCCR) is the maximum available fault
current at which the assembly has been tested to safely contain and interrupt a fault.
Installing a switchboard — or leaving one in service after an upstream utility or
transformer change — where the available fault current exceeds its tested SCCR is a
listing violation with catastrophic potential. An assembly subjected to fault energy
beyond its rating can fail explosively, and NEC 110.9 and 110.10 make the
coordination of interrupting and withstand ratings a code requirement, not a design
preference. Available fault current studies should be revisited whenever upstream
infrastructure changes, not only at initial installation.

5. CONSEQUENCES OF A VOIDED LISTING

The immediate consequence is regulatory: an AHJ or electrical inspector who
identifies an unauthorized modification can reject the installation outright, and most
will. But the exposure extends well beyond the inspection. A facility operating
unlisted power distribution equipment carries elevated liability in any incident
investigation; OSHA's requirement that electrical equipment be listed or field-
evaluated applies to employers, and insurance carriers routinely scrutinize
equipment certification after a loss. In arc flash litigation, evidence that a
switchboard had been field-modified outside its listing is severely damaging. For
asset owners, the financial calculus is stark — the cost of an approved modification
pathway is trivial compared to the cost of a red-tagged service entrance, a denied
claim, or a preventable injury.

apexpowertx.com - The Woodlands, TX Page 5



Preserving the UL 891 Listing

6. RESTORING COMPLIANCE: THE APPROVED
PATHWAYS

Field modifications are sometimes unavoidable. Facilities grow, loads change, and
legacy switchboards must adapt. The standard and the certification ecosystem
provide two recognized routes for modifying listed equipment — or remediating
equipment that has already been modified — without sacrificing certification.

6.1 Manufacturer Field Modification Kits

The cleanest pathway is a modification kit engineered, documented, and supplied by
the original equipment manufacturer, accompanied by explicit UL-recognized
installation instructions. Because the manufacturer's UL file covers these kits, a
modification installed strictly per the furnished instructions remains within the
scope of the original listing. Examples include factory-engineered bus tap Kkits,
breaker mounting hardware for approved frame additions, and enclosure accessory
kits. The discipline required is strict adherence: deviation from the kit instructions
returns the assembly to unlisted status.

6.2 Third-Party Field Evaluation

Where no manufacturer kit exists — or where an unauthorized modification has
already been made — the remedy is a field evaluation by a recognized Field
Evaluation Body (FEB), such as UL Solutions' own field engineering service or
another OSHA-recognized evaluation body operating under NFPA 790 and 791. The
FEB inspects the modified assembly on site, evaluates the modification against the
applicable requirements, may require corrective work, and upon a satisfactory result
applies a field evaluation label. That label gives the AHJ a documented, third-party
basis for approving the equipment. Field evaluation is the standard mechanism for
resolving a failed inspection driven by a listing violation, and engaging the FEB
before the inspector arrives is invariably faster and cheaper than doing so after a red
tag.

7. RECOMMENDATIONS

Facility owners and contractors can protect the certification status of their
switchboard assets with a handful of disciplined practices. Before any field work,
obtain and review the manufacturer's drawings, component coverage
documentation, and designated conduit entry zones, and route every proposed
change through the manufacturer or a qualified engineer for a written determination
of whether it falls within the listing. Specify manufacturer modification kits
wherever they exist, and install them exactly per the furnished instructions with
calibrated torque tools and documented verification. Where kits do not exist, engage
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a Field Evaluation Body during design — not after inspection. Maintain a
modification log for every switchboard, revalidate available fault current against the
assembly SCCR whenever upstream infrastructure changes, and treat barriers,
covers, and dead-front components as safety-critical parts that must be reinstalled
completely after every maintenance activity.

Surplus and legacy equipment deserves particular attention. Switchboards acquired
on the secondary market should be inspected for evidence of prior unauthorized
modification — non-factory holes, mismatched hardware, undocumented bus work,
or substituted components — before being placed in service, and remediated
through field evaluation where necessary. Certification integrity is a lifecycle
property, and it is far easier to preserve than to restore.

8. CONCLUSION

A UL 891 listing is a certification of a specific, tested configuration — not a
permanent attribute of a steel enclosure. Unauthorized drilling and cutting, defeated
environmental ratings, removed barriers, field bus taps, altered clearances, torque
deviations, unapproved component substitutions, and SCCR violations all place
equipment outside its listing and expose owners to rejection, liability, and genuine
safety hazards. The approved pathways — manufacturer field kits and recognized
third-party field evaluation — exist precisely so that real-world facilities can evolve
without abandoning certification. Choosing one of those pathways before the work
begins is the difference between a compliant modification and a voided listing.
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About Apex Power Distribution

Apex Power Distribution (Apex TerraForge LLC), headquartered in The Woodlands,
Texas, provides full-lifecycle industrial power distribution solutions — surplus
switchgear procurement, commissioning, field service, maintenance, and
decommissioning — for industrial, oil and gas, data center, commercial, and utility
clients across Texas. This paper was prepared under the technical direction of
Andrew Gusev, Senior Advisor and Principal Engineer, drawing on more than twenty
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years of experience with Eaton, Schneider Electric, ABB, GE, Shell, ExxonMobil, and
Hewlett Packard.

This white paper is provided for general informational purposes and does not constitute engineering advice
for a specific installation. Always consult the equipment manufacturer, a licensed professional engineer, and
the local Authority Having Jurisdiction before performing field modifications to listed equipment.
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