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PRODUCT IDENTIFICATION

This document serves as the definitive engineering reference manual for system

integrators, network architects, and enterprise infrastructure planners tasked

with deploying Power over Ethernet (PoE) for IP surveillance ecosystems. As the

industry transitions to high-resolution 4K and multi-sensor cameras, the power

delivery infrastructure must evolve from a simple connectivity consideration to

a critical systems engineering discipline. This manual provides a comprehensive

technical framework for calculating, validating, and future-proofing the PoE

budget within a surveillance-specific network topology, ensuring deterministic

power availability, thermal stability, and long-term operational resilience.



CORE INTERNAL TOPOLOGY

The foundational architecture of a surveillance-optimized PoE switching system

diverges significantly from general-purpose enterprise access switches. The

internal power bus is designed around a high-efficiency DC-to-DC converter

topology that minimizes insertion loss across the backplane. Each of the 48

PoE+ (IEEE 802.3at) or PoE++ (IEEE 802.3bt) ports is connected to a dedicated

power management integrated circuit (PMIC) that performs real-time per-port

power allocation, current limiting, and fault detection. A central system-on-chip

(SoC) governs the dynamic power budget, constantly monitoring total system

draw against the installed power supply unit (PSU) capacity and the chassis

thermal envelope. This architecture supports a per-port maximum of 60W (for

Type 3) or 100W (for Type 4) under the IEEE 802.3bt standard, enabling

high-power devices such as pan-tilt-zoom (PTZ) cameras with integrated



heaters, wipers, and illuminators.

SWITCHING SUBSYSTEM CAPABILITIES

The data plane operates independently of the power plane, featuring a

non-blocking switching fabric capable of wire-speed Layer 2 and Layer 3

forwarding. Advanced features include:

- Power Prioritization Logic: Configurable per-port priority levels (Critical, High,

Low) that ensure essential perimeter cameras remain operational during power

supply derating events.

- PoE Schedule Control: Time-based power allocation policies to reduce energy

consumption during non-critical hours (e.g., turning off interior cameras during

business hours while keeping exterior surveillance active).

- LLDP Power Negotiation: Dynamic negotiation with endpoints to request only

the power they actually need, significantly improving aggregate power

efficiency across the switch.

- Per-Port Power Monitoring: Real-time voltage, current, and power

consumption metrics accessible via SNMP or REST API, enabling proactive

capacity planning and fault isolation.

OPERATIONAL ADVANTAGES



Deploying a properly sized PoE budget yields several strategic operational

advantages:

- Simplified Cabling Infrastructure: A single Category 6A or Category 7 cable

delivers both data and power, eliminating the need for separate electrical

circuits near camera mounting points, which are often located in ceilings or

exterior poles.

- Centralized Power Backup: PoE switches can be connected to a centralized

uninterruptible power supply (UPS) and generator system, providing backup

power to all connected cameras during a mains failure—far more cost-effective

than equipping each camera with an individual backup battery.

- Granular Power Management: System administrators can remotely power

cycle individual cameras from the NOC without physical intervention,

dramatically reducing mean time to resolution (MTTR) for camera lockups.

- Thermal Efficiency: By intelligently distributing the power load across multiple

power supplies, the switch optimizes fan speed and airflow, reducing acoustic

noise in office environments and improving hardware longevity in outdoor

enclosures.

SPECIFICATION MATRIX

Parameter Specification

Total PoE Power Budget 740W (standard configuration),



expandable to 1440W with dual PSUs

Per-Port Maximum Power 60W (802.3bt Type 3) / 100W (802.3bt

Type 4) with external power module

PoE Standards Supported IEEE 802.3af, 802.3at, 802.3bt (Type 3

and Type 4 ready)

Number of PoE Ports 48x 10/100/1000BASE-T with PoE; 4x

10G SFP+ uplinks

Power Supply Configuration Dual hot-swappable, load-sharing

800W AC/DC PSUs (redundant 1+1)

Input Voltage Range 100-240V AC, 50/60Hz (auto-ranging)

or -48V DC (optional)

Maximum Power Consumption

(System)

120W (without PoE load); 920W (with

full PoE load)

Power Management Dynamic per-port allocation with

priority queuing and LLDP negotiation

Cooling Front-to-back airflow with

variable-speed dual fans; acoustic

noise < 45 dBA at 25°C

REGULATORY COMPLIANCE



This hardware platform and its power delivery system are fully compliant with

the following regulatory frameworks and international safety standards:

- IEEE Standards: 802.3af (PoE), 802.3at (PoE+), 802.3bt (PoE++ Types 3 & 4).

- Safety: UL 60950-1, IEC 60950-1, and the updated IEC 62368-1 for

audio/video, information, and communication technology equipment.

- EMC/EMI: FCC Part 15 Class A, EN 55032 (CISPR 32), EN 55024 (Immunity), and

EN 61000-3-2 for harmonic emissions.

- Environmental: RoHS (Restriction of Hazardous Substances) and WEEE (Waste

Electrical and Electronic Equipment) directives.

- Energy Efficiency: Compliance with the European Code of Conduct on Energy

Efficiency for Broadband Equipment, and Energy Star certification for enterprise

networking equipment.

- PoE Safety: All ports are protected against overcurrent, overvoltage, and

short-circuit events to safeguard connected cameras and cabling infrastructure.




