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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-FIG8-G6520

Specifications No.: CDD-OFC-FIG8-G652D

TECHNICAL SPECIFICATION

1. General

This specification covers the requirement for the supply of the loose tube type ,
single mode optical fiber aerial cable (Figure 8 type) .The fibers are generally based

on ITU-T Rec. G. 652.D

The cable shall retain the optical properties, detailed in the present specification,

over the following condition.
Ambient air temperature

Relative humidity, non-condensing

2. CABLE specifications

2.1 Optical Fiber Characteristics

2.1.1 Physical characteristics

ZDUSSM requirements are defined :

up to 50 °C
up to 95 %

Fiber Description

Zero Dispersion Un-Shifted Single-Mode
(ZDUSSM) (Dual Window) ITU-T G.652.D

Optical Channel Capacfty

Not less than six

Mode Field Diameter (MFD) @ 1,310 nm

8.6 -

9.5 Um (& 0.7.4m)

Cladding Design

Either matched or depressed

125.0 Um (& 1 pm)

Cladding Diameter

Core concentricity error < 0.8 Um
Cladding non circularity 2 % maximum
Core-Cladding Concentricity Error < 0.6 lLm

Coating Diameter

250Lm (£ 15 pm)

Cladding-Coating Concentricity Error <12 lm
Cable Attenuation Coefficient
@ 1,310 nm < 0.35 dB/km
@ 1,383 nm (+ 3 nm) < 0.35 dB/km
@1550nm < 0.25 dB/km
@ 1,625 nm < 0.35 dB/km
Macrobend loss @ 1,625 nm < 0.5 dB (Radius 30 mm), (100 turns)
Temperature Dependence < 0.05 dB (-60 °C to +85 °C)
Cable Cutoff Wavelength < 1,260 nm
Chromatic Dispersion Coefficient
Maximum @ 1,550 nm 20 ps/nm x km
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Optical Fiber Cable Network (Qutside plant) Specifications

Specifications No.: CDD-OFC-FIGB-G652D

Zero Dispersion Wavelength

1,300 to 1,324 nm

Zero Dispersion Slope

0.093 ps/{nmzx km) maximum

Tensile Proof Test Level (minimum)

100 KPS| (nominal 1% strain or 0.70 GN/m’)

PMDg (M= 20 cables) (Q= 0.01%)

< 0.2 ps/ km"”?

2.1.2 Attenuation variation

The attenuation coefficient between 1,285 nm and 1,330 nm shall not
exceed the attenuation coefficient at 1,310 nm by more than 0.1 dB/km.
The attenuation of the fiber shall be distributed uniformly throughout its
length such that there are no point discontinuities in excess of 0.1 dB.

2.2 Optical fiber cable characteristics

The design of the Optical fiber cable shall account for the varying operating and
environmental conditions that CABLE shall experience while in service.

2.2.1 Optical fiber identification

Fiber units shall be identifiable TIA/EIA-598-A color-coding scheme, as
presented in Table 1 Optical Fiber Color Code. The color coding system shall
be discernible throughout the design life of the cable.

Table 1 Optical Fiber Color Code

Blue
Orange
Green
Brown
Slate (Gray)
White

5ol AR Sl R

7. Red

8. Black

9. Yellow

10. Violet

11. Rose (Pink)
12. Agua

Coloring utilized for color coding optical fibers shall be integrated into the
fiber coating and shall be homogenous. The color shall not bleed from one
fiber to another and shall not fade during fiber preparation for termination or

splicing.

Each cable shall have trace-ability of each fiber back to the original fiber
manufacturer's fiber number and parameters of the fiber.

If more than the specified number of fibers are included in any cable, the
spare fibers shall be tested by the cable manufacturer and any defective
fibers shall be suitably bundled, tagged and identified at the factory by the

vendor.
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-FIG8-G6520

Cable core filling compound . | Material Water blocking yarn
Outer protection Material Water blocking tape or jelly
Ripcord 1 Material Polyester cord
Inner sheath Material Black polyethylene
Diameter Min, 0.9 mm
Ripcord 2 Material Aramid cord
Armour Material A corrugated steel tape coated with
Polymer on both sides
Thickness Steel tape : Nom. 0.15 mm
Polymer : Nom. 0.05 mm
Cable jacket Material UV-proof high density black polyethylene
(On cable core) Thickness Min. 1.5 mm
Suspension wire Material Stranded galvanized steel wire

No. of wire/dia.

Approx. 7 / 1.32 mm

Cable jacket | Material UV-proof high density black polyethylene
(On suspension wire) Thickness Min. 0.9 mm
Cable diameter Approx. 13.0 mm Approx. 14.0 mm
Cable height Approx. 21.5 mm Approx. 22.5 mm
Cable weight Approx. 260 kg/km | Approx. 290 kg/km
y // - _1“ " — Oplical fibar
l-\}.\ = 5 O/ Fillirg compound
o~ -.;15‘\

Loose ube

Fig. 1 Cross section of Loose tube

Jacket construction
The jacket shall be black, smooth, concentric, and shall be free from holes, splits,
blisters and other surface flaws. The jacket shall be extruded directly over the

stranded buffer tube core and shall also be non-hygroscopic
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Optical Fiber Cable Network (Qutside plant) Specifications

Specifications No.: CDD-OFC-FIGB-G6520

Ripconi 1

Simpensod e

Cptical fibe

Loose b

Filing compouri

Covtral stmangift maiaer

Catie cor fikng compoung

Gaiitt jacket

Fig. 2 Cross-section of optical fiber cable
Remarks: Shall be in accordance with Table 2 Cable Structure in 2.2.2

2.2.4 Cable Characteristics

The cable characteristics shall be in accordance as following ;

® Tensile Loading
Test Method
Test Length
Tensile Loading
Period

Criteria

® |mpact Resistance
Test Method
Impact Energy
Number of Cycle

Radius of Hammer Head

IEC 60794 -1 -2 - E1A

100 - 200 m

7,000 N

1 Hour

- Attenuation change before, during and after testing shall

- not exceed 0.05 dB @ 1550 nm and no physical damage.
- A fiber strain shall not be grater than 0.33% during and

after testing

TIA / EIA - 455 - 25B
According to Table 1 in TIA / EIA - 455 - 25B
At least 20 cycle at the same place

12.5 mm,

Impact Rate < 2 sec/cycle
Criteria - Attenuation change during and after testing shall
- not exceed 0.1 dB @ 1550 nm and no physical damage.
)
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Optical Fiber Cable Network (Qutside plant) Specifications

Specifications No.: CDD-OFC-FIG8-G652D

2.2.2 Buffer tube

Loose tube buffer construction shall be implemented. Contractor shall

provide deocumentation
construction. The individually coated optical fiber(s) shall be surrounded by

supporting their selection of buffer tube

a buffer for protection from physical damage during fabrication, installation
and operation of the cable. The fiber coating and buffer shall be strippable

for splicing and termination.

® Buffer tubes:

A buffer tube shall be sleeved over multiple fibers forming a fiber unit.
A fiber unit shall consist of fibers as table 2. Each fiber unit shall be
individually identifiable utilizing the color code presented in Table 1.

If loose tube buffer construction is provided, buffer tubes shall be

filled with a water-blocking gel.

Table 2 Cable Structure

Number of Fibers 12 Cores | 24 Cores | 48 Cores

Number of loose tubes 2 4 q

Fibers per loose tubes 6 6 12

Number of Filler(s) % 1 S
® Fiber units:

Al fibers contained in a fiber unit shall be identical in construction and
optical performance. There shall be no mixture of ZDUSSM and
NZDSSM type fibers within a fiber unit nor shall there be a significant

range. in their performance.

2.2.3 Cable materials

The maferiaLs used for CABLE construction, shall be in accordance with Table 3,

Fig. 1 and Fig. 2.

Table 3 Construction of Cable

Number of fibers 12 / 24 Cores 48 Cores
Loose tube Material PBT (Polybutylene Terephthalate)
Filling compound in loose Material Thixotropic jelly

fube

Filler Material Polyethylene

Central strength member Material FRP (Fiberglass Reinforce Plastic)
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-FIG8-G6520

st

e, PO A

® Compression/Crush Test

Test Method . IEC60794-1-2-E3

Test Length ;100 mm

Load : 4,400N

Position At least 3 time at 3 places where not less than 500 mm apart
Period : At least 10 min. each

Criteria . - Attenuation change during and after testing shall

- not exceed 0.1 dB @ 1550 nm and no physical damage.

@ (able Bending Test

Test Method : IEC60794-1-2-E11B

Mandrel Diameter . 20 x D (D is outer cable diameter excluding messenger wire )
Number of Cycles : At least 10 cycle

Criteria - . - Attenuation change during and after testing shall

- not exceed 0.1 dB @ 1550 nm and no physical damage.

® Twist/Torsion Test

Test Method : IEC60794-1-2-E7

Test Length ¥ im

Number of Cycle . At least 10 cycle

Twist Rate . < 1 min/cycle

Angle of Turn . +180°

Criteria . - Attenuation change during and after testing shall

- not exceed 0.1 dB @ 1550 nm and no physical damage.

® \Water Penetration Test

Test Method - TIA/EIA - 455 - 82B or IEC 60794 - 1 - 2-F5
Height of Water :Im

Test Length : 13m

Period : 1 Hour

Criteria At the end of 1 hour period , no water shall have leaked from

the opposite end of the cable.
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-FIG8-G652D

o g

® Temperature Cycling Test

Test Method : IEC60794-1-2-F1
Number of Cycles At least 1 cycle
Cycle and Temperature : 1 cycle consists of -10 °C for 16 hours and

+70 °C for 16 hours excluding soaking time

Criteria . Attenuation change during and after testing shall
not exceed 0.1 dB/km @ 1550 nm and no physical damage.

® Flexing/Repeat Bending Test

Test Method : [EC60794-1-2-E6

Mandrel Diameter . 20 x D ( D is outer cable diameter excluding messenger wire )
Load : 5ks

Number of Cycles ;10 cycles

Flexing Rate : : < 2sec/cycle

Criteria . Attenuation change during and after testing shall

not exceed 0.1 dB @ 1550 nm and no physical damage.

3. Marking Packaging, and shipping
This clause describes the requirements for marking, packaging and shipping CABLE.
3.1 Cable identification markings
CABLE shall be permanently marked in English and/or Thai at regular
intervals, with the following information.
(a) The words "Property of Provincial Electricity Authority “
(b) Name of manufacturer
(¢) Year of manufacture
(d) Type and size of cable
(e) Fiber category
(f) Contract No.
Example : PEA DDMMYYYY SMxxC G.652.D Contract No.
XX = cares of fiber
Identification markings shall repeat at intervals no greater than two meters.

3.2 Cable length markings
CABLE jacket shall include environmental-resistant printing at intervals of one (1)
meter indicating the length of the cable in meters, the number of fibers contained

in the cable and the date of manufacture.
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.; CDD-OFC-FIG8-G652D
bt

BT

3.3 Cable drums
All optical fiber cabling shall be supplied on strong drums provided with lagging of
adequate strength, constructed to protect the cabling against all damage and
displacement during transit, storage and subsequent handling during installation.
Both ends of the cable shall be sealed as to prevent the escape of filling

compounds during shipment and handling.

Standard drum lengths shall be not less than 4,000 meters (with tolerance of 2 %)
or any requested length.
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