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Abstract

Industrial networks increasingly rely on Power over Ethernet (PoE) to streamline deployment and deliver both power
and data through a single cable. But in practice, challenges such as input voltage limitations, lack of real-time
visibility, unresponsive powered devices (PDs), and growing power demands from |IEEE 802.3bt-class equipment
can reduce overall system performance. Addressing these issues requires PoE switches that support flexible voltage
inputs, intelligent monitoring, automated PD failure recovery, and dynamic power allocation—especially in large or
distributed deployments.

Introduction

PoE simplifies network infrastructure by combining power and data delivery into a single Ethernet cable—making it
easier to deploy field devices like cameras, access points, and sensors. The IEEE 802.3bt standard further extended
PoE capabilities by allowing up to 90 W of power, supporting more power-hungry devices such as PTZ cameras and
compact industrial PCs.

While these capabilities open the door for new applications, they also introduce added complexity. Industrial
engineers usually work within the constraints of 12/24 VDC power systems, monitor live power status across
increasingly complex deployments, minimize downtime caused by unresponsive PDs, and adapt to fluctuating
power demands —especially when deploying 802.3bt-class devices. Moreover, manual restarts, power mismatches,
or the inability to monitor multiple devices simultaneously can delay troubleshooting and strain operational efficiency.
As more edge devices with variable power profiles are added to the network, these challenges become harder to
ignore.

Addressing these priorities requires attention to four key areas:

e Supporting a broader range of input voltages
® Enabling real-time PoE status monitoring
e Automating recovery for frozen or unresponsive PDs

® Managing higher and varying power demands with smarter allocation methods

This tech note will walk you through each of these key areas, providing actionable insights and design considerations
to help you optimize PoE deployment in industrial environments.
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Challenge 1: Input Voltage Incompatibility in Industrial Environments

Approach: Supporting Wide Input Voltage Range in PSEs via Built-In Boost
Converters

While most PoE switches are designed for 48 VDC input, many industrial sites only have 12 or 24 VDC power
available. To meet these requirements, teams often install dedicated 48 VDC lines or rely on external converters—
adding both cost and complexity to deployments.

A more practical option is to use PoE switches with built-in DC-DC boost converters to convert 12/24 VDC to

48 VDC internally —eliminating the need for external power conversions and simplifying deployment in low-
voltage environments. This built-in solution tackles voltage compatibility at its source. However, to ensure reliable
performance and compliance, a few key trade-offs should be considered:

Key considerations:

e Power budget: Boosting voltage lowers power conversion efficiency, so it’s important to verify the switch can still
meet your total output requirements.

e EMC/EMI compliance: Boost conversion can increase conducted emissions, so choose PoE switches that meet
industrial-grade EMC/EMI certifications.

_ Standard PoE Switch Wide Input Voltage PoE Switch

Input Voltage 48 VDC (PoE Standard) 12 ~ 48 VDC* (Depends on design)
Dynamic: 62 ~ 180 W

Power Budget Fixed: 240 W (Varies with input voltage)
Recommended EMC — EN 55032/35, EN 61000-6-2/-6-4
Certifications EMI — CISPR 32, FCC Part 15B Class A

(* Moxa’s EDS-4000 Series PoE switches include models that support 12-48 VDC input.)

Challenge 2: Lack of Real-Time PoE Visibility During Operation
Approach: Managed Switches with Monitoring and Alert Capabilities

Without real-time feedback, unmanaged switches leave operators in the dark—making it difficult to troubleshoot
power delivery issues or verify PD status. These blind spots can lead to delays in resolving faults, especially in
remote or distributed environments.

Monitoring Solutions for Different Deployment Sizes: Single vs. Multi-Device Setups

For smaller installations, managed PoE switches display device-level information—such as on/off status, voltage,
and PD classification—once users log in. They also provide basic alerts via email, syslog, or relay for issues like
power loss. More advanced switches extend visibility by identifying PD type, suggesting port configurations, and
monitoring additional conditions such as low voltage, overcurrent, or device unresponsiveness.

For larger or distributed deployments, centralized platforms such as MXview One Series consolidate PoE status
from multiple switches into a unified view. These tools automatically poll devices via SNMP, visualize power status
across the network, and push alerts through platforms like Microsoft Teams—enabling faster, coordinated responses
across teams.
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Key considerations:

* For single-device or smaller deployments

Granularity of monitoring: Device-level metrics—such as power status, voltage, and PD classification—help
engineers isolate issues and troubleshoot without guesswork.

Example: The switches EDS-G512E-8PoE Series provides real-time power insights and automatically logs
abnormal events, helping teams diagnose problems quickly.

PoE Diagnostics
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Disable PoE power output

PoE Port Configuration Suggestion

Select IEEE 802.3 af/at auto mode

Disable PoE power output

e For multi-device or distributed networks

System Event Settings
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Centralized alert integration: Systems that consolidate network-wide updates and push real-time alerts through
collaboration tools make it easier to detect and respond to issues at scale.

Example: The network management software MXview One Series automatically polls PoE switches via SNMP,
visualizes power status across the network, and delivers alerts to platforms like Microsoft Teams.
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Challenge 3: Downtime from Unresponsive PDs
Approach: Auto-Reboot Functions for Faster Recovery

Unexpected device freezes are a common cause of network disruptions in POE deployments. When a PD like a
camera or wireless access point becomes unresponsive, engineers often have no remote access to reboot the
device—leading to costly on-site service calls and extended downtime.

In cases like this, PoE switches with auto-recovery features that continuously monitor PD status and automatically
power-cycle any device that fails to respond within a defined time window can automatically recover from device
failures without manual intervention—reducing the need for resets or on-site visits.

Key considerations:

¢ Trigger conditions: Look for switches that allow configuration of response time thresholds and failure detection
intervals.

e Recovery logic: Consider options for how the switch responds (e.g., port shutoff, restart cycles, or event logging)
to prevent false resets or repeat failures.

Automated Failure Detection and PD-Reboot
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Moxa’s Smart PoE switches can detect unresponsive PDs and automatically trigger recovery actions based on
user-defined parameters —helping reduce downtime and avoid unnecessary site visits.
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Challenge 4: Insufficient Power Budget with 802.3bt Devices
Approach: Smarter Power Management via Allocated and Consumed Modes

The IEEE 802.3bt standard raised the maximum power per port to 90 W, enabling support for high-power devices.
However, the standard also introduced greater variability: devices can fall into multiple power classes, and many
draw significantly less than the rated power class at runtime. These fluctuations in actual power consumption make
it difficult for engineers to allocate power efficiently —especially when multiple 802.3bt PDs are deployed across the
same switch. Without more adaptive strategies, this can quickly lead to underutilized power or budget overruns.

To make better use of available power, smarter PoE switches support two power management strategies:

¢ Allocated Mode: Reserves the maximum allowable power based on the PD’s classification, regardless of actual
consumption. While this ensures safe operation, it often leads to underutilized power—especially when dealing
with energy-hungry 802.3bt devices that may not draw their rated capacity.

e Consumed Mode: Allocates power dynamically based on the PD’s actual consumption. This method improves
power efficiency, allowing more devices to operate within the same budget without waste from overprovisioning.
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Power Budget
240 W
Consumed Mode Allocated Mode
PD Consumption by Actual Used PD Consumption by IEEE Standard
L]
26.3 W ® 60 W
©
Total 136.6 W 241 W 60 W Total 285 W
Within Total \l I/ Exceed Total
Power Budget 17.6 W 30 W Power Budget

o
13.0 W /"-| 30W

3.9W l 15 W

With Consumed Mode, switches can support more PDs without exceeding total power limits or over-provisioning
unused capacity.

Conclusion

Industrial POE networks require switches that do more than deliver power—they must adapt to variable input
conditions, provide real-time insight, auto reboot PD when it’s not responding, and allocate power intelligently.
When combined with centralized management tools, these capabilities minimize downtime, improve system
visibility, and ensure stable performance as device loads increase —without the need for major infrastructure
upgrades.
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