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Functions of Optical Cable 

� Manufacture

� Shipping/Storage

� Installation

� Environment
� Temperature range

� Water penetration

� Additional protection
� Animals, e.g. rodents, insects

� Lightning

� Chemicals

� Solar radiation

� Electrical degradation

� Shotgun

Cable design must protect the optical fibre during all stages of its life:
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Direct Buried Applications
Techniques including Mole Ploughing or Trenching

Typical products:
� Light Armoured (Single Jacket, Corrugated Steel Tape)
� Standard Armour (Double jacket, Corrugated Steel Tape) 
� Glass Yarn – single or double jacket – Rodent Resistant
� Central TubeArmoured (LXE, Mini-C2)

Pros
� If new build required offers lowest material 

cost.
� Install and forget. Possible to install additional 

ducts at same time (most of cost is in dig).

Cons
� Repair & maintenance in event of dig much   

more difficult. 
� Cable requires more protection, higher risk of 

damage.
� Slow installation, cable exposed overnight.
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Aerial Applications
Aerial Routes – Poles, Over Head Power Lines, Railway Gantries

Typical products:
� Aerial Drop Cable

� Mini LT Drop
� PowerGuide TTH

� Aerial ADSS
� PowerGuide

Pros
� Speed & relatively low cost installation.
� Existing infrastructure & familiarity with 

deployment.

Cons
� More risk. 

� Cable exposed.
� Environmental impacts of wind, ice, sun, etc.

� Higher maintenance.
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Duct and sub-duct Applications
Design influenced by installation method: e.g. Pulled vs Blown

Typical products:
� Reduced Diameter – MiDia® Cables
� Standard Loose Tube (inc. dry loose tube)
� Armoured 
� Central Tube (duct and armoured)
� Internal /External - MiDia SAFE™

Pros
� Speed of installation (especially blown) & 

longer lengths.
� Easier to repair.
� Protected by duct.
� Reduced waste, longer shipping, etc.
� Sub-ducting maximised existing infrastructure.

Cons
� More cost (double installation).  
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Standard Practices

� Issues for Installers & System Builders
� Speed
� Distance
� Handling
� Environmental Impact (reduced materials, shipping, waste etc.)

� Blown installation now common practice

� Empty or part filled duct is valuable resource. Space is a premium!

Applications – Mainly duct - Cables installed by traditional methods, i.e. pulling
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Air-Blown Cable Technology

� Cable installation with air flow 
� Pressurised air travels with high speed

� Low installation cost
� Small team
� Quick installation

� Little stress on cable
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� Means reduced cost
� Less Man-holes
� Less Joints
� Less splicing
� Faster installation (speed and distance)

– Blowing imparts less stress to the cable
– Blowing is faster than pulling (e.g. 60m/min vs 25 m/min)
– Blowing enables longer installation distances

� Reduction in risk – improved reliability
� Every time cable is accessed increases possibility of error

– Splicing
– Fibre storage
– Cable or element damage during preparation

Longer Installation distances
Important for Ring/Metro networks
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� Cable blowing with Drogue/ Power Shoot 
� High Friction – improved installation performance

� Air-Flow travels with same speed as cable

Ways to install optical cables

� Cable Blowing
� Lowest Friction – best installation performance

� Air-Flow travels with higher speed than cable

� Traditional method is to use cable pulling
� Highest Friction – poorest installation performance

� No Air-Flow used to support installation
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Factors which effect the Installation

� Cable Requirements 

� Temperature

� Cable Design 

� Route difficulty

� Duct size



� � � � � � � � � 	 
 � � � 
 � � � � � �� � 	 
 � � 
 � 
 � � � � 
 


� Cable Parameters 
� Small Diameter 

– Fill ratio (Cable/Duct Area) 
– larger effective gap - better airflow

� Lightweight
– F = m * g * µ

� Balance of flexibility versus stiffness

� Low memory

� Compatible with installation equipment

6 – 12 kg

100kg

µ= 0,06 - 0,12

Requirements for New Cable Designs
- for Air-Blown application
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Increasing Paths – More Efficient Duct Use

-40° to +70°C-30° to +70°CRange

2000 N2000 N1500 NCrush

2700 N2700 N2000 NTensile

2101401059010055Weight
[kg/km]

16.413.211.610.812.08.4Diameter
[mm]

14496726014472Max. Fibre
Count

Standard cable
(2.5 mm Tubes)

MiDia® Cable
(1.8 mm Tubes)

 4 x 26/32 mm
 In 100 mm duct

 6 or 7 x 20/25 mm
 sub-ducts in 100 mm duct

Ducts are Valuable Assets
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MiDia 72f (12f per tube)

� 6 Element
� Diameter: 8.40 mm
� Weight: 55 kg/km
� Tensile: 2 W
� Crush: 1.5 kN

Cable Options
MiDia®

� 12 Elements
� Diameter: 12 mm
� Weight: 100 kg/km
� Tensile: 1.5 W
� Crush: 2.0 kN

MiDia 144f (12f per tube)
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� 25 Elements
� Diameter: 14.40 mm
� Weight: 175 kg/km
� Tensile: 1.5 W
� Crush: 2.0 kN

MiDia® Cable Options

MiDia up to 300f (12f per tube)
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Microduct Applications
Size is important – design driven by blown installation

Typical products:
� Blown Fibre (AccuBreeze FX & MiDiaBreeze)
� Micro-cables (MiDia FX & MiDia GX)

Pros
� Speed of installation.
� Easier to repair.
� Less stress on cables/blown fibres.

Protected by duct.
� Reduced waste, longer shipping, etc.
� Increase duct capacity - maximised existing 

infrastructure.
� Blown fibre allows option to skip splicing points.

Cons
� More cost (double installation).  
� Specialist installation equipment required.
� Slow installation, cable exposed overnight.
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� 5 Element
� Diameter: 5.9 mm
� Weight: 35 kg/km
� Tensile: 2 x W
� Crush: 1.0 kN
� Temperature Range:

-40 to +70°C

MiDia FX 60

� 6 Element
� Diameter: 6.3 mm
� Weight: 35 kg/km
� Tensile: 2 x W
� Crush: 1.0 kN
� Temperature Range:

-30 to +70°C

MiDia FX 72

Cable Options
MiDia®FX 
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NEW CABLES
ENABLED BY 
ALLWAVE® FLEX FIBRE
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MiDia®GX 
Reduced tube and cable OD
Enabled by AW Flex

� 8 Elements
� Diameter: 6.5 mm
� Weight: 45 kg/km
� Tensile:  2 x W 
� Crush:  1.0 kN
� Temperature Range:

-40 to +70°C

MiDia®GX 96f

� 6 Element
� Diameter: 5.8 mm
� Weight: 30kg/km
� Tensile: 2 x W
� Crush: 1.0 kN
� Temperature Range:

-40 to +70°C

MiDia GX 72



� � � � � � � � � 	 
 � � � 
 � � � � � �� � 	 
 � � 
 � 
 � � � � 
 


� � � � �	 � 
 � � � � � 
 � 
 �� 
 � � 
 � �� � 	 � �

Blowing Profile
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(10/12 mm Micro Duct)
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Microcable Advantages
Cable Installation with MiDia FX

� 110 mm Main Duct
� Sub Duct 2x32mm & 2x40mm
� Initial Installation with Standard Cable
� Micro Duct + Cable System 8/10 mm
� MiDia FX Cable 60 / 72 Faser
� Fill Ratio Micro-Duct/-Cable 70%
� N+1 Strategy
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� Fibre capacity is added in increments
of 60 or 72 fibre cable

� reduces initial investment

� fibre supply can more closely match demand
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Micro duct sizes
OD (mm) ID (mm)

12.0 10.0

10.0 8.0

7.0 5.5

5.0 3.5

4.0 2.5

3.0 2.1

4.0 2.0
Blown Fiber units, 2-4 f 

(~ 1.0 mm OD)

Ducts for Blown Fiber vs. Microcables

Blown Fiber unit, 6-12 f 
(~ 1.6 mm OD)

Blown Fiber unit, 6-12 f 
(~ 2.5 mm OD)

48-72f Microcable 
(~ 6-6.5mm OD)

72-96f Microcable 
(~7.0 – 8mm OD)
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MicroDucts

� Various suppliers and options available.

� Tubes can come as individual tubes or as bundled construction.

� Generally longer blowing distances are seen with individual tubes compared with 
pre-bundles (tubes are more free to move).

� Individual tubes:
– Individual tubes can be installed by blowing into empty ducts.
– They may be pulled (e.g. rod & rope) over other cables provided occupancy is not too high. 
– Pulling distances may need to be reduced for complex routes where space is limited. Tubes 

can be jointed with push-fit connectors.

� Pre-bundled tubes:
– May be installed by blowing into empty ducts. Dependent on route and blowing equipment.
– Better suited to traditional pulled installations.
– More protection for tubes, more robust designs.
– Installation performance of microcables tends to be reduced compared to individual tubes 

(slight deformation of tubes, no freedom to move)
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� Fibres encased in dual layer UV curable coatings: 
� low-modulus inner layer

� higher-modulus outer layer

� Up to 12 fibre count

� Three colours for fiber type identification (SM, MM50, 
MM62.5)

� 1 to 1.45 mm OD (2/4f to 12f units) to fit in a 3.5mm ID 

microduct
� Totally dry construction 

� Printable

� Outer surface modified with glass microspheres

� Flexible unit with minimum
bend radius of 20mm � � �� � � � '
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AccuBreeze™ FX 
UV Acrylate Units: Design
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MiDia® Breeze

*Depending on many parameters e.g. route configuration

� Enabled by

� Totally Dry Design

� Based on AccuBreeze™ FX Fibre Unit
� Up to 12 Fibres in 2.5 mm 

� Proven Installation Performance

� 1000 m in 4/7 mm Direct Buried Duct* 
� High Mechanical Parameters

� 500 N Crush Load

� 1x W Tensile Load

� Wide Temperature Range
� -40 to +70°C
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Internal Applications
Riser, Distribution, Campus, Central Office, In-House Wiring (IHW) Internal/External

Typical products:
� Jumpers / Patchcords (e.g. Blue Tiger)
� Dry Loose Tube
� Central Tube
� Tight Buffered
� AccuMax
� AccuDry
� Minicord Breakout
� MiDia SAFE™ (Indoor/Outdoor Loose Tube LSOH)
� EZ-Bend™

Considerations

� Reliability – mechanical and transmission.

� Fire performance (legal requirements)
� IEC 61034 Smoke Emission
� IEC 60332-1 Flame propagation (single item)
� IEC 60332-3C Flame propagation (mulitple

items) - (Ladder burn)
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� Description
� non-metallic construction, single black polyolefin jacket

� Application
� recommended for duct, internal & riser applications
� may eliminate cable splice location 

at building entrance
� Performance

� Full Fire Testing Compliance IEC 60794-2-30
� Vertical Flame Spread 

IEC 60332-1 or IEC 60332-3-24 (60332-3 Cat. C)
� Smoke Emission 

IEC 61034-1 and IEC 61034-2 
� Degree of Acidity of Gases Evolved during the Combustion

IEC 60754-1 and IEC 60754-2

Available as: 
� Rodent resistant (glass yarns)
� Armoured (light and standard)

OFS MiDia® SAFE CABLES
Low Smoke Zero Halogen (LSOH)

Tensile 2.7kN

Temperature 
Range –40°C to 
+70°C

6 element (72f):

10.5mm, 
120kg/km

8 element (96f):

11.5mm, 
145kg/km

12 element (144f):

14.8mm, 
225kg/km
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AccuBreezeTM Interconnect

� Enabled by

� Totally Dry Design

� Based on AccuBreeze™ FX Fibre Unit
� Up to 12 Fibres in 4.8 mm 

� LSOH  

� High Mechanical Parameters
� 1000 N Crush Load

� 2 x W Tensile Load

� Wide Temperature Range

� -40 to +70°C
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Alternative Rights-of-way, e.g. utilities
“Specials” – River Crossings, Sewer, Gas/Oil Pipelines, Water pipes

Pros
� Pre-existing infrastructure
� Smart metering
� National & Local Infrastructure
� Collaborations for new build

Cons
� Rules more complex –

� Must not put core competency at 
risk (e.g. water, gas)

� Must not impair performance (e.g. 
flow)

� Stepping outside the “comfort zone”
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OFS Cable Product Ranges

� Jumpers / Patchcords (e.g. Blue Tiger)

� Blown Fibre (AccuBreeze FX & MiDiaBreeze)
� Micro-cables (MiDia FX & MiDia GX)

� Duct 
� (Reduced Diameter – MiDia® Cables)
� Loose Tube – Various – including dry loose tube

� Armoured:
� Light Armoured (Single Jacket, Corrugated Steel 

Tape)
� Standard Armour (Double jacket, Corrugated 

Steel Tape) 
� Glass Yarn – single or double jacket – Rodent 

Resistant

� Central Tube
� Internal (LSOH)
� External
� Armoured (LXE, Mini-C2)

� Internal
� Tight Buffered
� MiDia SAFE ™ (Loose Tube LSOH)

� Aerial
� Drop Cables
� ADSS
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V-LINX ™ MDU System

� Targeting High Rise Applications

� Integrated spools create the ability to stock few parts and design for  

many situations

� Rapid deployment with a few standard products

� Star structure system reduces time to install cables

� “ Plug and Play” – Totally pre-connectorised solution.
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OSP 
Closure

Ceiling

Floor

Terminal

FDH 

Improves the Business Case

Potentially lower first cost

� Up to 6x lower Labor  

� Lower skill installation 

Higher Velocity   

� Up to 6x faster than conventional 

� Deploy faster to win revenue faster
for increased ROI

Drop ONT

EZ-BendTM Drop

FDH

Terminal

Combiner

V-LINX ™ Spooled Plug and Play System
New Approach for last 100 meters
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V-LINX ™ Spooled Distribution System

FDH Combiner Terminal

EZ-Spool ™ Technology (OFS Patent Pending)

Compact 
Splitter 
Module AllWave® FLEX  ZWP Fiber

Drop Cable
EZ-Bend™ Fiber
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V-LINX™ Video
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Old Bulding /
Diff icult Path

Existing Path or
Greenfield

EZ-Bend ™  Double Ended vs Conventional w ith Fusion 
Spliced - MDU Drop cable

Drop Material

Drop Labor

EZ-Bend Drop vs Conventional Comparison
EZ-Bend Drop Reduces Installed Cost 50 – 70% (this example)

* Assumes list pricing. 
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-

2.0
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10.0

12.0

Conventional EZ-Bend - V-LINX Conventional EZ-Bend - V-LINX

Difficult Path Existing Path / Greenfield

MDU Optical Backbone and Drop Relative Deployment Velocity

V-LINX™ MDU Backbone and EZ-Bend Drop 
vs Conventional Velocity Comparison
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Site Survey & Design Support Tubes                               Man Holes                   Joint Closures

Pre-connected SolutionsInstallation SituationOptical Fiber Cables
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Advantages:

Saving Time: Cost Effective

Telecom Quality: Reliable infrastructure

Flexibility: Adaptable & Upgrade/Repair
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� 1: Digging damage (construction work)
� Efficient repair method is the key

� 2: Rodent attacks (fibers block access to food)
� Diameter and/or hard surfaces

� 3: Stress corrosion (fibers exposed to humidity/water & stress)
� Gel filling & over length in design

Preserving the value of the investment !

Preserving fiber lifetime
- in outdoor environment
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Slim Line Total concept with Products
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� It is reliable - however - also fast and easy
� Splicing red-red, blue-blue and so on
� Low friction tubes and cables 
� Cables and other components optimized for handling
� Uncomplicated – low skill level installation

� Splice closure placed very close to homes
� Manual installation of pre-connected cables over short distance
� Most repairs will not require entry into private homes
� No splicing in private homes
� Minimum intervention in private homes

� Repair methodology integrated
in architecture design

� Adaptable and upgradeable

Key benefits
- of OFS Slim Line architecture & Design
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� One person – one visit

� Short time in home

� No splicing in home

� Factory tested

� Simple pushing operation
– no equipment handling

� Minimum interference &
damage in home

Benefits of pre-connected solution
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FTTx From Finland to Romania
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THANK YOU

QUESTIONS / DISCUSSION


