
Optical Cable Selection Criteria
Classification Standards

Article Overview

Optical cable selection is based on application requirements, fiber type, cable construction, environmental

conditions, and performance parameters.

1. Application and Network Requirements

The first step in selecting an optical cable is understanding the network application and deployment scenario.

Key considerations include:

o Project phase: New installation vs. retrofit, which affects cable type and installation method .

o Distance and bandwidth: Single-mode fiber is preferred for long-distance backbone connections (up to

80-100 km), while multimode fiber suits short-distance applications (up to 550 meters at 1 Gbps), .

o User density: High-density environments may require ribbon or micromodule cables for efficient splicing

and management .

o Future scalability: Consider potential upgrades to higher data rates (e.g., 400G or 800G) and network

expansion .

2. Fiber Type

Optical fibers are categorized based on mode of light propagation:

o Single-mode fiber (SMF): Suitable for long-distance, high-speed transmission; low attenuation; core

diameter typically 8-10 um .

o Multimode fiber (MMF): Suitable for short-distance, high-bandwidth applications; core diameter 50-62.5

um; supports OM3, OM4, OM5 standards .

o Specialty fibers: Bend-insensitive fibers (G.657) for FTTH or tight spaces .

3. Cable Construction

Cable design affects installation flexibility, durability, and splicing efficiency:

o Loose Tube Cable: Fibers loosely packed in polymer tubes; suitable for high fiber counts and outdoor duct

installations .

o Ribbon Cable: Fibers arranged in flat ribbons; enables mass fusion splicing, reducing labor and MTTR .

o Micromodule Cable: Small fiber bundles with flexible, water-resistant jackets; ideal for air-blown or

high-density installations .

o Intermittently Bonded Ribbon (IBR): Combines loose tube flexibility with ribbon splicing efficiency .
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o Armored and Tactical Cables: Provide mechanical protection for harsh environments or rapid deployment .

4. Environmental and Mechanical Considerations

Cables must withstand the installation environment:

o Indoor vs. outdoor: Indoor cables may require low-smoke zero-halogen (LSZH) jackets; outdoor cables need

UV and moisture resistance .

o Bend radius and flexibility: Critical for tight spaces and FTTH deployments .

o Temperature and chemical resistance: Ensures long-term reliability in extreme conditions .

o Water-blocking: Gel-filled or dry water-blocking materials prevent moisture ingress in ducts .

5. Performance Parameters

Key technical criteria include:

o Attenuation: Signal loss per kilometer; lower values are preferred for long-distance transmission .

o Bandwidth and data rate: Determines maximum transmission speed; multimode fibers have modal

bandwidth limits .

o Optical Return Loss (ORL): Important for laser-based systems; affects signal integrity .

o Connector and splicing compatibility: MPO, LC, SC connectors, and mass fusion splicing capabilities

influence installation efficiency .

6. Cost and Lifecycle Considerations

o Initial cost vs. future-proofing: Higher-quality fibers may have higher upfront costs but reduce maintenance

and upgrade expenses .

o Ease of installation and repair: Ribbon and micromodule cables reduce splicing time and MTTR .

o Durability and warranty: Consider manufacturer specifications and compliance with standards for long-term

reliability . By categorizing optical cable selection criteria into application, fiber type, cable construction,

environmental suitability, performance, and cost, network designers can make informed decisions that balance

performance, scalability, and budget constraints.

Explore international standards and testing for fiber optic cables, MPO/MTP, and connectors. Understand

performance, reliability,

This guide outlines common and specialized fiber optic cable to help you choose the best option for your

environment,
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Fiber Optic Cable Buying Guide Understand how to choose fiber optic cable by comparing single-mode vs.

multimode, network

Our comprehensive guide to types of fiber optic cables. Learn all about the differences between single mode

and multimode cables,

ITU G.652 - Characteristics of a single-mode optical fibre and cable ITU G.652 Recommendation link The

original standard single

Other groups may have fiber optic standards also: ANSI is the governing bodies for standards in the US, NIST

provides primary

In the case of optical fibres, the appropriate group for describing standards on the characteristics of

transmission media and photonic

Table of Contents - G Suppl. 40 (07/2024) - Optical fibre and cable Recommendations and standards guideline

1 Scope 2

Discover essential global cable standards, their testing processes, and country-specific variations for informed

decisions.

These standards provide attributes and values for optical fibres and cables which are needed to support: o

Network applications such

A guide to determining the suitability of UL Certified, Listed, Classified and Verified wire and cable for use in

a specific installation.

Since cables and connectors are essential elements of a fiber-optic network, it is important to select the right

types of cables and

This guide explains different optical fiber types including G652, G657, and OM1-OM4. Learn how to choose

the right

This standard provides requirements, directions, and methods for qualifying fiber optic cables, connections,

and

The table below summarizes several important standards and recommendations that buyers may see when

selecting
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Here we list some of the international and national standards that govern optical cable characteristics and

measurement methods.

Web: https://www.in-au.co.za
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