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Corporate Profile FURUKAWA

Company name: Furukawa Electric Co., Ltd.

President: Keiichi Kobayshi

Founded: 1884

Established: 1896

Paid-in Capital:  ¥69,395 million i |

Net sales: ¥843,344 million (Consolidated) (vears ended March 31, 2017)
¥398,777 million (Non-Consolidated) (Years ended March 31, 2017)

Employees: 52,254 (Consolidated) (As of March 31, 2017)

3,657 (Non-Consolidated) (As of March 31, 2017)
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Optical Fiber and Cable Factory (Global) rfurukawn

ELECTRIC
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Broad band subscribers in Japan CElELTRIE

Population of Japan : 127M
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URUKRWA

. . . . E
Typical Optical Access Network Configuration FERuRY
— GE-PON system —
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: S Duct Underground
closure
GE-PON system —_—
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SFU: Single Family Unit
MDU: Multi Dwelling Unit

OLT

IDM: Integrated Distribution Module
TDB-17K014

OLT: Optical Line Terminal
ONU: Optical Network Unit
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Optical Access network in JAPAN FURUKAWRA

ELECTRIC
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Optical Access network in JAPAN FURUKAWA

ELECTRIC
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Sustainable optical network ? FURUKAWRA
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Which is stable? reliable? i

Optical Access network in JAPAN
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What is different? Cable network design  erecsmic

Conventional network design:
small fiber count cable installation frequently

alalals

Sustainable network design:
High fiber count cable and cable branching

Drop closure
splitter closure I i ! I E! I E! I i !

Cable network design is important for sustainable network !
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F rs for sustainable optical network FURUKRWA
Key Success Facto P URUKAW

(1) cable network design

(2) Optical fiber ribbon
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i i i FURUKRWA
What is optical fiber? ELELTRIC
Optical fiber
Core
Diameter Material
Core 0.01 [mm] Silica (glass)
Cladding 0.125 [mm] Silica (glass)
Coating 0.250 [mm] UV resin Cladding
Coating
Optical fiber cable
Loose tube
Optical fiber
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Optical fiber cable
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Optical fiber joint "ELECTRIC

Optical fiber joint is necessary for optical fiber network construction
% Splicing process of each fiber (one by one) required.

skill and time

storage Protection
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Optical cable joint for network construction FURUKAWA

ELECTRIC
. Fusion .
Preparation : Protection Storage
) Splice

Fiber Pick Up

w24 fiber cable x 24 x 24 x 24 x 24
%288 fiber cable x 288 x 288 x 288 x 288

efficient fiber joint technology is demanded
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Optical Fiber Ribbon TELECTRIC

Optical Fiber UV resin

——

TR o

1.1mm

3.1mm

|
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Advantage of fiber ribbon: Mass Fusion Splice FetTRic

4 Optical fibers can be spliced at once by mass fusion splice

Splicing x 4 times for 4 fibers Splicing x 1 times for 4 fibers

Conventional cable Optical fiber ribbon
/ Mass Fusion Splicer \
F 10,08 15:01]
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Benefit of Mass Fusion Splice: reduction of splice Fetetrric

“Splicing process of each fiber (one by one) required.

skill and time

Fusion Protection

Splice x4 x4

% Available for fusion splicing several fibers at once

/ g =

Fiber Pick Up

Preparation Fusion Protection storage
x1 Splice x1 x1 x1
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FURUKRWA
Benefit of Mass Fusion Splice: saving of splice space ELECTRIC

Reduction of splice number makes splice tray storage simple.

Simple storage state is more reliable and sustainable

W24F Ribbon fiber Cable: 6 splicing x 4-ribbon fiber
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Benefit of Mass Fusion Splice: reduction of construction tinlet; ec tRic.

Mass fusion splicing can reduce construction time and cost.

Installation time (288 fibers cable)

W Fusion Splice

m Fiber Pick Up

W lelly

B Tube

B Wrapping & Binder

B Sheath

Cor}ven'FionaI Qable Ribbon Cable
with single fiber

*Installation time depends on worker’s skill and other conditions.
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Roll-able Ribbon Technology

FURUKRWA
ELECTRIC

@ Structure
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Adhesive
UV resin

@ Flexible handling

shape

Rolled
shape
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Colored
optical fiber

@ Easy to split

@ Smaller diameter

¥ Size
reduction
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Advantages of Roll-able ribbon: 2000f ! FEetimie,

8F Rollable

8F Ribbon . 4 Ribbon Unit
Slotted core
i’ Rip cord
Strength -
member
Sheath
Sheath
Strength
_ member
Rip cord
1000F Conventional 2000F Rollable Ribbon
Ribbon Slotted Core Cable Central Core Cable
@ 23.0mm, 0.45kg/m @ 23.0mm, 0.40kg/m

I Same diameter, but twice fiber counts
I Ultra high density cable that can be spliced as same as conventional one
I Max. 6000 fibers can be installed one duct (f75mm)
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Advantages of Roll-able ribbon: compact size *

URUKRWA
ELECTRIC

*Singls jnckat (Duey

d @

23
21 i
19 ¢
A
17
455Slot
Diameter 19

W SZ Slot

(mm) 13

N A
A
' A Loose Tub
11 (‘/_?
[ / ® Slotless

@ Rural

5_

éj/ Smaller cable design
l

0 100 200 300

Fiber Count

—— Roll-able ribbon can realize smallest and lightest cable
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Standardization activities of roll-able ribbon F

URUKRWA
ELECTRIC

ORollable ribbon

Rollable Ribbon are recommended in ITU-T Rec. L.100-103 and
will be specified at IEC standard in 2017.
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International Telecommunication Union

ITU-T L.103

TELECOMMUNICATION (0472018}
TANDARDIZATION SECTOR
oFmu

SERIES L: ENVIRONMENT AND ICTS, CLIMATE
CHANGE, E-WASTE, ENERGY EFFICIENCY;
CONSTRUCTION, INSTALLATION AND PROTECTION
OF CABLES AND OTHER ELEMENTS OF OUTSIDE
PLANT

Optical fibre cables — Cable structure and characteristics

7.1 Tibre ribbon

Optical fibee ribbons consist of optecal fibres aligned in a row. Optical fibre nbbons are diaded mto
Fypes, based on the method used o bind the fibres, One example 15 the edge-bonded type, and another
% the encapsulated hype, a5 showm in Figores 1 and 2 respectively. In the case of the edge-bonded
rype. optical fibres are bound by adhesive maserial locaied berween the optical fibres. When ithe
encapiulied rype is adopred, optical fiboes ane bound by coating maserial,

If the fexabalaly of optecal Abwe nbbons w requued for bendmg, = compumection wath, for exanple, a
suall cable diameter or ease of handlng w closures, the partially bonded configurabion m the
Fongrhadinal darechion shown m Frgure 3 sy be oplsomally adoped for both the edge-bonded and the
encapaulated fypes

Optical fibre cables for indoor applications

Recommendation ITU-T L.103

Optical fibre 5 capable of mass sphicng es of optica ¢ nbbens in
as-mxnafsenared conflpueration shall be parallel and mot cross. Each ribbon in 2 cable is idennified by
a printed legend or nmique colowr. Optical fibre ribbons are specified in [IEC 60794-3],
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Figure 1 - Crost-section of a ivpical edge-bonded ribbon
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Figure I = Cross-section of a npical encapsulated ribhon
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Figure 3 — Example of a rypical parrially boended ribbon
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Our Training experience (Global) FURUKAWRA
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Class room lecture FURUKAWRA

Toward Smart ColombialJapan
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Practice training in Classroom gEriara

N e W Al
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Cable branching at Aerial closure FURUKAWRA

2013 03 26
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Field trial in a university TELECTRIC
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Summary "EleCTRIC

ul High quality products and well trained operations can reduce
the operation cost. These items are necessary for establishment
of sustainable infrastructure.

u We introduced our activities that help other countries to build
reliable optical fiber networks rapidly by using Japanese
technology.

I I FURUKRALWRA
Kye Success Fuctors for sustainable optical network FHRUSEW

We welcome your offer !

(1) cable network design

(2) Optical fiber ribbon
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FURUKRWA
ELECTRIC

Thank you !

Ichiro.kobayashi@furukawaelectric.com

Bound to
N Innovafe
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