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EXECUTIVE SUMMARY

The escalating complexity of modern telecommunications networks,
characterized by distributed edge nodes, remote radio heads, and dense fiber
aggregation points, demands an unprecedented level of infrastructure
resilience. At the heart of this operational imperative lies the critical need for
robust, intelligent site power management. The Site Power Remote Monitoring
Implementation represents a paradigm shift from reactive maintenance to
proactive, data-driven operational control. This solution brief introduces a
comprehensive hardware and software ecosystem designed to deliver granular,
real-time visibility into the power health of remote telecommunications sites,
ensuring maximum uptime and minimizing costly field dispatches. By
integrating advanced sensor telemetry, secure cloud-based analytics, and
carrier-grade hardware reliability, this implementation provides network
operators with a definitive tool to safeguard service continuity and optimize

operational expenditures.



ARCHITECTURE & CHASSIS DESIGN

The foundation of the Site Power Remote Monitoring Implementation is a
highly modular and scalable architecture, purpose-built for the rigors of both
centralized data centers and harsh outdoor telecommunications enclosures.
The system is anchored by a 1RU chassis, engineered for high-density
deployment. The chassis features a hot-swappable, field-replaceable design,
supporting a range of interface modules that cater to diverse site power
topologies. A high-speed backplane interconnects the core processing unit
with sensor aggregation modules, enabling low-latency data collection from
hundreds of discrete monitoring points. The system is designed to operate as a
seamless extension of the existing network management ecosystem, utilizing
standard SNMP and RESTful APIs for integration into higher-level orchestration

platforms. Furthermore, the hardware is engineered with a zero-touch



provisioning (ZTP) capability, significantly reducing deployment complexity and

accelerating time-to-service for new site installations.

HARDWARE FEATURES

The hardware is distinguished by its comprehensive suite of monitoring

interfaces, providing unparalleled granularity. Key features include:

- **Multi-Sensor Aggregation:** Support for up to 48 discrete sensor inputs,
including voltage, current, and temperature probes, enabling per-circuit and
per-phase monitoring of AC and DC power feeds.

- **Integrated Control Logic:** An onboard field-programmable gate array
(FPGA) enables localized, sub-second response to threshold violations, such as
automatically initiating battery backup or shedding non-critical loads to
preserve core network functions.

- **High-Precision Telemetry:** Precision analog-to-digital converters (ADCs)
with a resolution of 16 bits ensure highly accurate measurement of critical
parameters like battery float voltage, charge/discharge currents, and rectifier
efficiency.

- **Redundant Network Uplinks:** Dual Gigabit Ethernet interfaces with link
aggregation support provide failover capabilities, ensuring monitoring data

reaches the central management platform even in the event of a single network



path failure.
- **Secure Element:** A dedicated Trusted Platform Module (TPM) anchors the
secure boot process and encrypts all stored and transmitted data, protecting

against tampering and unauthorized access.

COMPLIANCE & STANDARDS

The Site Power Remote Monitoring Implementation is engineered to meet a
comprehensive range of international telecommunications and safety
standards, ensuring seamless integration into diverse operational environments.
The hardware is fully compliant with ETSI EN 300 019 for environmental testing,
confirming its operational integrity under extreme temperature and humidity
variations. Additionally, it carries NEBS Level 3 certification, guaranteeing
robust performance in central office environments. Adherence to IEC 62368-1
ensures safety for audio/video, information, and communication technology
equipment. The system also meets the stringent electromagnetic compatibility
requirements of FCC Part 15 Class A and EN 55032, minimizing interference

with adjacent sensitive telecommunications equipment.

TECHNICAL SPECIFICATIONS

The following section provides the definitive performance and physical



parameters for the Site Power Remote Monitoring Implementation.

Parameter

Specification

Form Factor

1RU Rack-Mountable Chassis

Physical Dimensions

444 mm (H) x 438 mm (W) x 380 mm

(D)

Weight

4.5 kg (fully populated)

Sensor Input Ports

Up to 48 (configurable via expansion

modules)

Sensor Input Type

Universal (Voltage, Current,

Temperature, Digital)

Sampling Rate

1 sample per second per channel

Analog Input Range

0-10 VDC, 4-20 mA, 0-5A

Measurement Accuracy

+0.5% of full scale

Power Supply

100-240 VAC, 50/60 Hz, 1+1

Redundant Option

DC Power Input

-48 VDC (optional)

Power Consumption

50W (typical)

Network Interfaces

2 x 10/100/1000BASE-T (RJ-45)

Management Protocols

SNMPv3, RESTful API, CLI, WebGUI

Security

TLS 1.3, SSHv2, AES-256 Encryption

Operating Temperature

0°C to 50°C (standard), -40°C to +65°C




(ruggedized)

Storage Temperature -40°C to +70°C

Relative Humidity 5% to 95% (non-condensing)

MTBF > 500,000 hours (MIL-HDBK-217F)
Regulatory Approvals NEBS Level 3, ETSI EN 300 019, IEC

62368-1, FCC Part 15, EN 55032

ORDERING OPTIONS

To align with diverse site requirements and budgetary constraints, the Site
Power Remote Monitoring Implementation is available in a flexible suite of
ordering options. The base unit (SKU: SPM-2000-BASE) includes the 1RU
chassis, a single power supply, and the core processing module. Additional
sensor input modules can be added to extend monitoring capacity, available in
8-port and 16-port variants (SKU: SPM-SENSOR-8 and SPM-SENSOR-16). For
high-availability deployments, a redundant power supply unit (SKU:
SPM-PSU-RED) is available. A premium software license (SKU:
SPM-ANALYTICS-PRO) unlocks advanced features including predictive failure
analytics, automated threshold learning, and custom dashboard creation. For
harsh environmental conditions such as outdoor street cabinets or

mountaintop sites, a ruggedized version with extended temperature ratings




and ingress protection is also offered (SKU: SPM-2000-RUGGED).
Comprehensive three-year, next-business-day onsite support contracts (SKU:

SPM-SUPPORT-3YR) are also available to ensure long-term operational

assurance.




