Strategic Enterprise Asset Procurement Evaluation Report: What is the Lifespan
of an Enterprise Core Switch
STRATEGIC ENTERPRISE ASSET PROCUREMENT EVALUATION REPORT: WHAT IS

THE LIFESPAN OF AN ENTERPRISE CORE SWITCH

EXECUTIVE SUMMARY

This document provides a comprehensive technical and financial evaluation of
the operational lifespan of an Enterprise Core Switch. Unlike access or
distribution layer devices, the core switch represents a strategic infrastructure
asset. The Total Cost of Ownership (TCO) amortization period and hardware
lifecycle are defined not by simple wear-out mechanisms, but by Mean Time
Between Failures (MTBF) metrics, semiconductor aging characteristics,
electrolytic capacitor degradation, and industry-standard technology refresh
cycles. A properly engineered core switching platform typically achieves a
technical lifespan of 7 to 12 years, with optimal service life extending to 10
years under controlled environmental conditions and proactive firmware
maintenance. This report delineates the physical, electronic, and strategic

factors that govern end-of-life determination.



CORE BACKBONE ADVANTAGES & AGING MECHANISMS

HARDWARE LONGEVITY ENGINEERING

Enterprise core switches are constructed with Telcordia GR-78-CORE compliant
materials and manufacturing processes. The primary limiting factors are:

- **Electrolytic Capacitor Lifetime**: High-quality Japanese-specification
capacitors in power supply units exhibit a lifespan of 10-15 years at 40°C
ambient temperature. Capacitance degradation accelerates by 50% for every
10°C rise above rated temperature.

- **Cooling Fan Bearings**: Dual-ball bearing fan assemblies carry a rated
lifespan of 70,000 to 100,000 operating hours (8-11 years continuous duty).

- *NAND Flash Memory Wear**: Embedded boot flash and logging storage are
rated for approximately 100,000 write cycles, typically exhausted after 12+

years of normal logging activity.



- **ASIC / Forwarding Engine Silicon**: CMOS semiconductor devices exhibit
electromigration effects after 15+ years. No performance degradation occurs
within the first decade.

- **Battery-Backed Real-Time Clocks**: Lithium coin cells provide 8-12 years of

retention; replacement requires chassis access.

TCO AMORTIZATION AND REPLACEMENT TRIGGERS

- **Vendor End-of-Support (EoS) / End-of-Life (EoL)** : The primary driver for
replacement. Most OEMs provide 5 years active support + 5 years limited
support (total 10 years post-launch).

- **Bandwidth Capacity Exhaustion**: 40G/100G core uplinks typically reach
80% utilization by year 7 in growing enterprise networks.

- **Protocol Obsolescence**: Inability to support EVPN, VXLAN, or 400G spine
uplinks after year 8.

- **Security Certification Expiry**: FIPS 140-2, Common Criteria certifications

lapse; no firmware updates for new vulnerabilities after EoS.

TECHNICAL SPECIFICATION REPORT

OPERATING LIFESPAN PARAMETERS

**DESIGN LIFE (TELCORDIA SR-332)**: 10 years continuous operation at 25°C



ambient

**MTBF (PREDICTED)**: 350,000 hours (40 years) — chassis backplane and
passive components
**MTBF (OBSERVED FIELD)**: 125,000 hours (14.3 years) — inclusive of fan and

PSU assembilies

**ANNUALIZED FAILURE RATE (AFR)** : 0.8% in year 1-5; 2.5% in year 6-8; 5.0%

in year 9-10; 12% beyond year 10

**ENVIRONMENTAL ACCELERATION FACTORS**:

- Ambient 30°C — Life reduction: 0.7x (7-year effective lifespan)

- Ambient 40°C (non-conditioned telco closet) — Life reduction: 0.4x (4-year
effective lifespan)

- High vibration / dust exposure — Fan bearing failure 2x-3x faster

**RECOMMENDED REPLACEMENT WINDOW**: 84 to 120 months (7 to 10 years)

from date of manufacture

Parameter Specification

Component Type Enterprise  Modular Core Switch

(Chassis-based)




Design Lifetime (Telcordia)

10 years continuous @ 25°C ambient

Predicted MTBF (Passive Backplane)

350,000 hours

Observed Field MTBF (including

fans/PSU)

125,000 hours

Cooling Fan Rated Life

70,000 - 100,000 hours (8-11 years)

Electrolytic Capacitor Service Life

10-15 years (40 ° C derated to 5-7

years)

Recommended Operational Lifespan

7 - 10 years (84 to 120 months)

End-of-Support (EoS) Typical Window

5 years active + 5 years limited

Annualized Failure Rate (Years 1-5) 0.8%
Annualized Failure Rate (Years 6-8) 2.5%
Annualized Failure Rate (Years 9-10) 5.0%

Ambient Temp 30 ° C Lifetime

Multiplier

0.7x (7 years effective)

Ambient Temp 40 ° C Lifetime

Multiplier

0.4x (4 years effective)

Power Supply Redundancy

N+1 or N+N Hot-swappable AC/DC

Environmental Certification

NEBS Level 3, ETSI 300 019

Safety Compliance

UL 62368-1, CSA, CE, CCC

LIFECYCLE ASSURANCE PROGRAM




- **Year 0-3**: Full warranty, advance hardware replacement SLA 4hr

- **Year 3-5**: Extended maintenance, software upgrades included

- **Year 5-7** Limited hardware repair (depot service), no advanced
replacement

- **Year 7-10**: Best-effort spare parts availability; software security patches
only

- **Year 10+**: End-of-Engineering; no hardware or software support.

Migration mandatory.

TELECOM SAFETY CERTIFICATIONS

- UL 60950-1 / IEC 62368-1 (Safety of ITE)

- GR-1089-CORE (EMC and Electrical Safety for Central Office)

- NEBS Level 3 (GR-63-CORE, GR-1089-CORE) - for carrier-grade installations

- RoHS-3 / WEEE (Environmental compliance)

INDUSTRY OUTLOOK AND PROCUREMENT RECOMMENDATIONS

Enterprise asset managers should align core switch procurement with a
standardized 7-year depreciation schedule (financial) and a 10-year maximum
operational horizon (technical). Organizations requiring 15-year lifespans must
select "Extended Life" SKUs with redundant, field-replaceable fan trays, modular
power supplies, and vendor commitment for 12-year post-discontinuation

support. For standard deployments, proactive refresh at year 8 minimizes TCO



when accounting for escalating maintenance premiums (40-60% of original

purchase price annually after year 7) and energy efficiency gains (newer silicon

reduces per-port power by 3x-5x).




