
DDB Unlimited | Radio Frequency Interference (RFI) White Paper 1

WHITE PAPER | RADIO FREQUENCY INTERFERENCE AND COMMUNICATION INFRASTRUCTURE

Radio Frequency Interference
(RFI)
Protecting communication, telemetry, and control equipment from unwanted
RF energy

RF SOURCE

radios + emitters

AIR + CABLE PATHS

coupling + leakage

PROTECTED ENCLOSURE

network + power

OPERATORS

data + response

Built around signal reliability

RFI can affect radios, cellular routers, wireless bridges,
telemetry equipment, GPS-related hardware, and
industrial network devices.

Installed in RF-dense sites

Telecom, utility, energy, security, transportation, and
industrial sites often combine antennas, radios, power
systems, and controls.

Interference has levels

Risk ranges from low ambient RF exposure to
mission-critical communication environments where
dropped links affect operations.

Enclosures protect the support layer

Cabinets house radios, switches, routers, fiber, power,
surge protection, cable entry, grounding, and thermal
support.

RFI protection is about keeping communication dependable.
The enclosure must protect the electronics while supporting cable entry, grounding, thermal control, antennas, and service ...

RF planning Grounding Network uptime Secure access
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Overview
Radio Frequency Interference (RFI) occurs when unwanted radio-frequency energy disrupts electronic
equipment, communication links, telemetry, or wireless systems. In industrial and infrastructure
environments, RFI is a practical reliability concern because field electronics increasingly depend on radios,
cellular routers, wireless bridges, GPS-related equipment, antennas, fiber handoff points, and network
hardware.

RFI can come from intentional transmitters, nearby antennas, radio systems, cellular equipment,
microwave links, damaged coax, poorly terminated cables, power electronics, or devices that
unintentionally radiate energy. The affected equipment may be a radio receiver, router, PLC
communication module, telemetry unit, security network, sensor gateway, or monitoring system.

The issue is not limited to losing a signal. RFI can reduce range, create data errors, increase packet loss,
produce intermittent alarms, interrupt telemetry, degrade video feeds, or make remote equipment appear
unreliable. For field installations, the enclosure is important because it protects the network and power
support hardware that keeps communication systems online.

How RFI Works
RFI follows the same general model as other interference problems: a source, a coupling path, and
susceptible equipment. The source may be a nearby transmitter, high-power radio, antenna system,
industrial device, power converter, or damaged cable. The coupling path may be through the air, through
coax or Ethernet cables, through grounding systems, or through openings and cable entries that allow
unwanted energy to reach sensitive electronics.

RFI symptoms often appear inconsistent because they depend on transmitter activity, equipment location,
antenna orientation, weather, cable condition, shielding, grounding, and site traffic. A communication link
may fail only when a nearby radio is active, a gate opens, a charger cycles, or a high-power device
switches state. This makes RFI difficult to diagnose unless the physical installation is reviewed along with
the RF environment.

Unlike EFI, which is commonly tied to switching and conducted transients, RFI often shows up as a
communication performance problem. The equipment may stay powered, but the link becomes unreliable.
That is why RFI planning must consider radio placement, cable routing, grounding, surge protection,
network redundancy, thermal control, and enclosure access together.

Levels of RFI Risk
RFI should be evaluated in levels because not every communication site operates in the same RF
environment. The consequence of failure also matters: a temporary nuisance in one location may be a
mission-critical outage in another.

Level Typical Environment Common Symptoms Enclosure Planning Priority

Level 1 -
Ambient

Normal facility electronics, limited
wireless equipment, short internal
cable runs.

Minor signal variation or limited
susceptibility.

Basic protection, cable
organization, and secure access.

Level 2 -
Localized

Routers, access points, radios,
camera nodes, or antennas located
near controls.

Intermittent drops, reduced
range, or network instability.

Grounding, cable entry, surge
protection, and separation from
noisy devices.

Level 3 -
RF-dense

Telecom sites, utilities,
transportation corridors, security
networks, energy assets.

Packet loss, radio desense,
telemetry failures, video
interruptions.

Outdoor-rated cabinet, thermal
planning, coax/fiber organization,
power backup.



DDB Unlimited | Radio Frequency Interference (RFI) White Paper 3

Level Typical Environment Common Symptoms Enclosure Planning Priority

Level 4 - Missi
on-critical

Public safety, critical utilities,
remote industrial sites, rail, oil and
gas, and emergency response
networks.

Service interruption, loss of
visibility, operational delay, or
safety impact.

Rugged field enclosure with secure
access, maintainable layout,
environmental sealing, and fast
deployment.

Key Applications and Industries
RFI matters most where communication reliability directly supports operations, monitoring, safety, or
response. These sites often combine outdoor exposure with distributed electronics and high service
expectations.

Telecommunications and broadband

Routers, radios, fiber gear, cellular equipment, power
supplies, and backup systems need protected field
housing near towers, nodes, and edge sites.

Utilities and SCADA

Pump stations, substations, water sites, and remote
telemetry locations depend on stable communication
links for alarms, monitoring, and control.

Security and surveillance

Camera networks, access control systems, wireless
bridges, and gate electronics can lose coverage when
support electronics are exposed or unreliable.

Transportation and energy

Rail corridors, charging sites, wind and solar assets, and
oil and gas sites often combine RF communication with
harsh outdoor conditions.

Across these industries, RFI protection is about more than antenna placement. The power, network, and
control electronics behind the communication link must remain protected, organized, cooled, grounded,
and serviceable.

Design pressure points for RFI-sensitive field sites
Network uptime 94
Outdoor exposure 86
Grounding and surge paths 82
Cable entry and routing 78
Service access 72

Equipment and Enclosure Integration
RFI-sensitive field enclosures may house cellular routers, licensed or unlicensed radios, wireless bridges,
network switches, fiber converters, patch panels, PoE equipment, GPS timing equipment, telemetry units,
PLC communication modules, gateways, surge protective devices, power supplies, UPS hardware,
batteries, and environmental monitoring devices.

A successful enclosure layout supports separation between power and signal wiring, organized coax and
Ethernet entry, grounding and surge protection, stable equipment mounting, heat management, and
enough service space for technicians to troubleshoot without disturbing the RF or network layout.
Overcrowded cabinets create cable strain, heat buildup, difficult labeling, and more opportunities for
intermittent faults.

Outdoor RFI applications also need protection from rain, dust, insects, corrosion, UV exposure, solar load,
and unauthorized access. Communication electronics may fail from environmental exposure long before
the RF system itself reaches a technical limit. The enclosure therefore protects both the communication
hardware and the maintainability of the site.
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DDB Unlimited's Recommended Solution
For RFI-sensitive communication and telemetry
infrastructure, a strong DDB starting point is the OD
Series for distributed outdoor network support and
compact control nodes. When the equipment
package requires more organized racking, backup
power, or centralized electronics, SOD Series
racking small boxes provide a better fit. DDB can
help match the enclosure family to the radio,
network, power, and service requirements.

Recommended enclosure family

OD Series - OD-16DXC / SOD
Series by application

More information on OD/SOD Series

Why this enclosure approach fits RFI-sensitive systems

RFI sites often need room for routers, switches, fiber, radios, surge protection, power supplies, backup
equipment, and cable service loops. OD and SOD-style DDB enclosures support rugged outdoor
protection, organized equipment layouts, secure access, and NEMA-rated configurations for exposed
communication infrastructure.

Protect the electronics behind the signal.

Review radios, routers, fiber, antenna cabling, grounding, power backup, thermal load, and site
exposure with the DDB team before finalizing the enclosure.

Request a Quote Call 800-753-8459

https://www.ddbunlimited.com/outdoor-enclosures/od-series/
https://www.ddbunlimited.com/contact/
tel:8007538459
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Conclusion
RFI is a communication reliability issue that can affect telemetry, radios, routers, fiber handoffs, video
networks, cellular equipment, and industrial monitoring systems. In field applications, the symptom may
look like a weak link, but the cause may involve power, grounding, cable entry, heat, environment, or
enclosure layout.

Protecting RFI-sensitive electronics requires a cabinet that supports the full installation: equipment
mounting, grounding, surge protection, cable organization, power backup, thermal control, security, and
future service access. The enclosure helps preserve the support layer that keeps radio and network
systems dependable.

DDB Unlimited provides rugged enclosure options for field communication infrastructure, giving project
teams a practical way to protect the electronics behind RF-dependent systems in harsh and high-uptime
environments.

RFI reliability depends on protected field electronics.
Radios, routers, switches, fiber, telemetry, and power support equipment need durable cabinets in RF-dense environments.

Signal reliability Power backup Cable entry Field service

Protect communications hardware

House routers, switches, radios, gateways, fiber
equipment, surge devices, power supplies, and UPS
support.

Support RF site planning

Maintain organized coax, Ethernet, fiber, grounding,
cable separation, and service loops.

Address harsh environments

Protect equipment from moisture, heat, corrosion, dust,
insects, impact, and unauthorized access.

Keep sites serviceable

Use cabinets that technicians can access, troubleshoot,
upgrade, and maintain without disrupting operations.

Research Notes
- IEC 61000-4-4:2012 describes immunity test procedures for repetitive electrical fast transients/bursts on supply, signal, control,
and earth ports.

- FCC interference-resolution materials describe radio-frequency interference as a critical concern for public safety communications
and critical infrastructure.

- NEMA enclosure type guidance is used for general enclosure exposure framing, including rain, hose-directed water, dust, and
corrosion resistance considerations.

- DDB Unlimited white paper style references supplied by the user, including cover layout, card grids, solution pages, product CTA
panels, and footer treatment.


