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Optical Fiber Cable ADSS G.652.D
(CDD-OFC-ADSS-G652D02)



Optical Fiber Cable Network {Outside plant) Specifications

Specifications No.: CDD-OFC-ADSS-G652D02

Specifications No.: CDD-OFC-ADSS-G652D02

TECHNICAL SPECIFICATION

1. General
This_specification covers the requirement for the supply of the loose tube type ,
single mode optical fiber aerial cable (ADSS 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 : up to 50 °C

Relative humidity, non-condensing : up to 95 %

2. CABLE specifications

2.1 Optical Fiber Characteristics

2.1.1 Physical characteristics
ZDUSSM requirements are defined :

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

Optical Channel Capacity Not less than six

Mode Field Diameter (MFD) @ 1,310 nm 8.6 - 9.5 m (£ 0.7 Um)

Cladding Design Either matched or depressed

Cladding Diameter 125.0 Wm (£ 1 pm)

Core concentricity error <08 Um

Cladding non circularity 2 % maximum

Core—Cladding Concentricity Error < 0.6 km

tine D
Coating Diameter 250um (£ 15 pm)

Cladding-Coating Concentricity Error <12 Um
Cable Attenuation Coefficient
@ 1,310 nm < 0.35 dB/km
@ 1,383 nm (+ 3 nm) < 0.35 dB/km
@ 1,550 nm < 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
NeLENUUUSYULARANS ' Page 1 of 8
fhedoasuarInsauuiay (Signature)  March 2018

003



Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ADSS-G652D02

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/mz)

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

A A o

7. Red

8. Black

9. Yellow

10. Violet

11. Rose (Pink)
12. Aqua

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-ADSS-G652D02

Buffer tube
Loose tube buffer construction shall be implemented. Contractor shall

their of buffer tube
construction. The individually coated optical fiber(s) shall be surrounded by

provide documentation selection

supporting

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 4
Fibers per loose tubes 6 6 12
Number of Filler(s) 3 1 1

® [iber units:

All 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.
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ADSS-G652D02

2.2.3 Cable materials

The materiats 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 /7 24 Cores 48 Cores

Loose tube Material PBT (Polybutylene Terephthalate)

Filling compound in loose Material Thixotropic jelly

tube

Filler Material Polyethylene

Central strength member Material FRP (Fiberglass Reinforce Plastic)

Cable core filling compound | Material Non-toxic homogenius waterproofing gel or

Dry core technology, water blocking yarn

Core Wrapping Material Water blocking tape or jelly

Ripcord 1 Material Polyester cord or Aramid cord

Inner sheath Material Black polyethylene
Thickness | Min. 0.9 mm

Reinforcement Material Aramid Yarn

Ripcord 2 Material Polyester cord or Aramid cord

Cable jacket Material UV-proof high density black polyethylene
Thickness | Min. 1.3 mm

Cable diameter

14.0 - 15.2 mm

Optical fiber

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

V4
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ADSS-G652D02

Optical Fiber

Thixotropic Jelly Compound

Loose Tube

Filling Compound

Core Wapping

Strength Member
Filler

Inner Sheath

Reinforcement

Quter Sheath

Ripcord

Fig.2 Cross-section of optical fiber cable

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

3,600 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 greater than 0.33% during and

after testing

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

12.5 mm. (24 and 48 core),10 mm. (12 core)

Impact Rate < 2 sec/cycle
Criteria - Attenuation change during and after testing shall
- not exceed 0.1 dB @ 1550 nm and no physical damage.
V4
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ADSS-G652D02

® Compression/Crush Test

Test Method
Test Length
Load
Position
Period

Criteria

® (able Bending Test
Test Method
Mandrel Diameter
Number of Cycles

Criteria

® Twist/Torsion Test
Test Method
Test Length
Number of Cycle
Twist Rate
Angle of Turn

Criteria

IEC 60794 -1-2-E3

100 mm

2,200 N

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

- Attenuation change during and after testing shall

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

I[EC 60794 - 1-2-E11B

20 x D ( D is outer cable diameter)

At least 10 cycle

- Attenuation change during and after testing shall

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

IEC 60794 -1 -2 - E7

1m

At least 10 cycle

< 1 min./cycle

+ 180 °

- Attenuation change during and after testing shall

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

® \Water Penetration Test

Test Method
Height of Water
Test Length
Period

Criteria

TIA/ EIA - 455 - 82B or IEC 60794 -1-2-F5

Im

1-3m

1 Hour

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

the opposite end of the cable.

ya
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ADSS-G652002

® Temperature Cycling Test

Test Method . I[EC60794-1-2-F1
Number of Cycles . Atleast 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 . J[EC 60794 -1-2-E6

Mandrel Diameter : 20 x D (D is outer cable diameter)

Load : 5ke

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
(c) 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 = cores of fiber

Identification markings shall repeat at intervals no greater than two meters.

Y
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Specifications No.: CDD-OFC-ADSS-G652D02

[ ey aaprnny

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.

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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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ADSS-G65502

Specifications No.: CDD-OFC-ADSS-G65502

TECHNICAL SPECIFICATION
1. General

This specification covers the requirement for the supply of the loose tube type ,

single mode optical fiber aerial cable (ADSS type) .The fibers are generally based on

ITU-T Rec. G.655

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

over the following condition.

Ambient air temperature

up to 50 °C

Relative humidity, non-condensing up to 95 %

2. CABLE specifications

2.1 Optical Fiber Characteristics

2.1.1 Physical characteristics

NZDSSM requirements are defined :

Fiber Description

Non-Zero Dispersion Shifted Single-Mode
(NZDSSM) (Dual Window) ITU-T G.655

Optical Channel Capacity for DWDM

Up to 90

Mode Field Diameter (MFD) @ 1,550 nm

8.0 - 11.0 pm (£ 0.7 ptm)

Cladding Design

Either matched or depressed

Cladding Diameter

125.0 Um (£ 1 tm)

Core concentricity error

<08 Um

Cladding non circularity

2 % maximum

Core—Cladding Concentricity Error

< 0.6 km

Coating Diameter

250 Um (£ 15 W)

Cladding-Coating Concentricity Error

<12 Um

Cable Attenuation Coefficient @ 1,550 nm

< 0.25 dB/km

Macrobend Loss @ 1550 nm

< 0.05 dB (75 mm diameter) (100 turns)
< 0.5 dB (32 mm diameter) (1 turn)

Temperature Dependence

< 0.05 dB (-60°C to +85°C) [Ref. Temp = 23°C]

Cable Cutoff Wavelength

< 1,450 nm

Chromatic Dispersion @ 1,530 — 1,565 nm

1.0 to 6.0 ps/(nm x km)

Polarization Mode Dispersion (PMD)

Maximum Individual Fiber @ 1,550 nm

<05ps/ km"”*

PMD Link Value

< 0.08 (IEC SC 86A/WG1, Method 1)

Tensile Proof Test Level {minimum)

100 KPSI (nominal 1% strain or 0.70 GN/m")

Z
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ADSS-G65502

nvalwitirdaugiing
; it sl

OO, B

2.1.2 Attenuation variation
The attenuation coefficient between 1,525 nm and 1,575 nm shall not
exceed the attenuation coefficient at 1,550 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

1. Blue 7. Red

2. Orange 8. Black

3. Green 9. Yellow

4. Brown 10. Violet

5. Slate (Gray) 11. Rose (Pink)
6. White 12. Aqua

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.

2.2,2 Buffer tube
Loose tube buffer construction shall be implemented. Contractor shall
provide documentation supporting their selection of buffer tube
construction. The individually coated optical fiber(s) shall be surrounded by
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. /

/'\c\,v—'! _
nesweanuuUUsEULAeans (/’/ Page 2 of 7
dhedeansuarnsauunay (Signature)  March 2018

013



Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ADSS-G65502

® 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 4
Fibers per loose tubes 6 6 12
Number of Filler(s) 3 1 1
® Fiber units:

All 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 materials 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
tube
Filler Material Polyethylene
Central strength member Material FRP (Fiberglass Reinforce Plastic)
Cable core filling compound | Material Non-toxic homogenius waterproofing gel or
Dry core technology, water blocking yarn
Core Wrapping Material Water blocking tape or jelly
Ripcord 1 Material Polyester cord or Aramid cord
Inner sheath Material Black polyethylene
Thickness | Min. 0.9 mm
Reinforcement Material Aramid Yarn
Ripcord 2 Material Polyester cord or /i\pamid cord
neseanuuUTEUUARANS W ‘ Page 3of 7
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Specifications No.: CDD-OFC-ADSS-G65502
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Cable jacket Material UV-proof high density black polyethylene
Thickness | Min. 1.3 mm

Cable diameter 14.0 - 152 mm

Optical fiber

M‘“\‘ Filling compound

A

Y

AT

i

i
e

Loose tube

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

Optical Fiber

Thixotropic Jelly Compound

Loose Tube

Filling Compound

000
0o\ =750 Core Wapping
0% 09 \ \\
= < Strength Member
00, .
o Filler

Inner Sheath

Reinforcement

Outer Sheath
Ripcord

Fig. 2 Cross-section of optical fiber cable
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: COD-OFC-ADSS5-G65502

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
Impact Rate

Criteria

I[EC 60794 -1 - 2 - E1A

100 - 200 m

3,600 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 - 258

At least 20 cycle at the same place

12.5 mm. (24 and 48 core),10 mm. (12 core)

< 2 sec/cycle

- Attenuation change during and after testing shall

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

® Compression/Crush Test

Test Method

IEC 60794 -1-2-E3

Test Length 100 mm

Load 2,200 N

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.
e
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ADSS-G65502

® (able Bending Test
Test Method
Mandrel Diameter
Number of Cycles

Criteria

® Twist/Torsion Test
Test Method
Test Length
Number of Cycle
Twist Rate
Angle of Turn

Criteria

IEC 60794 -1-2-E11B

20 x D ( D is outer cable diameter excluding messenger wire )
At least 10 cycle

- Attenuation change during and after testing shall

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

IEC 60794 - 1-2-E7

Im

At least 10 cycle

< 1 min./cycle

+ 180 °

- Attenuation change during and after testing shall

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

® Water Penetration Test

Test Method
Height of Water
Test Length
Period

Criteria

TIA / EIA - 455 - 82B or [EC 60794 -1 -2 -F5
Im

1-3m

1 Hour

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

the opposite end of the cable.

® Temperature Cycling Test

Test Method
Number of Cycles

Cycle and Temperature

[EC 60794 -1-2-F1
At least 1 cycle
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.
naaaammmzwﬁams ay/{ Page 6 of 7
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Optical Fiber Cable Network (Qutside plant) Specifications

Specifications No.: CDD-OFC-ADSS-G65502

® Flexing/Repeat Bending Test

Test Method : IEC60794-1-2-E6

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

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

(c) Year of manufacture

(d) Type and size of cable

(e) Fiber category

(f) Contract No.

Example : PEA DDMMYYYY SMxxC G.655 Contract No.
XX = cores 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.

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.

v
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Optical Fiber Cable Network (Cutside plant) Specifications

Specifications No.: CDD-OFC-ARSS-G.652D

Specifications No.: CDD-OFC-ARSS-G.652D

TECHNICAL SPECIFICATION
1. General

This specification covers the requirement for the supply of the loose tube type ,
single mode optical fiber anti-rodent self supporting cable (ARSS type).The fibers are

generally based on ITU-T Rec. G.652D

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

up to 50 °C
up to 95 %

ZDUSSM requirements are defined :

Fiber Description

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

Optical Channel Capacity

Not less than six

Mode Field Diameter (MFD) @ 1,310 nm

8.6 - 9.5 Um (£0.7 Um)

Cladding Design

Either matched or depressed

Cladding Diameter

125.0 Um (£ 1 tm)

Core concentricity error

<0.8 Um

Cladding non circularity

2 % maximum

Core—Cladding Concentricity Error

< 0.6 lm

Coating Diameter

2501m (£ 15 Um)

Cladding-Coating Concentricity Error <12 pim
Cable Attenuation Coefficient
@ 1,310 nm < 0.35 dB/km
@ 1,383 nm (+ 3 nm) < 0.35 dB/km
@ 1,550 nm < 0.25 dB/km
@ 1,625 nm < 0.35 dB/km

tMacrobend loss @ 1,625 nm

< 0.5 dB (Radius 30 mm), (100 turns)

[Temperature Dependence

< (.05 dB (-60 °C to +85 °C)

E\ble Cutoff Wavelength

\ < 1,260 nm

(Chromatic Dispersion Coefficient

L L

\ 20 ps/nm x km

( Maximum @ 1,550 nm ¥ Page 1 of 8
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: COD-OFC-ARSS-G.652D

i
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/mz)

PMD, (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

1. Blue 7. Red

2. Orange 8. Black

3. Green 9. Yellow

4. Brown 10. Violet

5. Slate (Gray) 11. Rose (Pink}
6. White 12. Aqua

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,

Page 2 of 8
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ARSS-G.652D

e o Y AT

2.2.2 Buffer tube
Loose tube buffer construction shall be implemented. Contractor shall
provide documentation supporting their selection of buffer tube
construction. The individually coated optical fiber(s) shall be surrounded by
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) 3 1 1

® [iber units:

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

range in their performance.
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ARSS-G.652D

2.2.3 Cable materials

The materials used for CABLE construction, shall be in accordance with Tabte 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
tube
Filler Material Polyethylene
Central strength member Material FRP (Fiberglass Reinforce Plastic)
Cable core filling compound | Material Non-toxic homogenius waterproofing gel or
Dry core technology, water blocking yarn
Core Wrapping Material Water blocking tape or jelly
Ripcord 1 Material Polyester cord
Additional strength member | Material E-glass yarn or equivalent
Inner sheath Material Black polyethylene
Thickness | 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
Thickness | Min. 1.5 mm
Cable diameter 14.0 - 15.2 mm
Optical fiber

Fig. 1

&) Filling compound
O
S

Jacket construction

The jacket shall be black, smo

Loosa tube

Cross section of Loose tube

oth, concentric, and shall be free from holes, splits,

ver the

blisters and other surface flaws. The jacket shall be extruded divectly ©

stranded buffer tube core and shall also be non-hygroscopic

o
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ARSS-G.652D

Ripcord 1

Ripcord 2

Optical fiber

Loocse tube

Fitling compound

Central strength member

Cable core filling compound
Core Wrapping
Additional strength member

Inner sheath

Armour

Cable jackel

Fig.2 Cross-section of optical fiber cable

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
Impact Rate

Criteria

nmaanu.uuszwﬁam'i
tndeaiwasinsauuny

IEC 60794 -1 -2 -E1A

100 - 200 m

3,600 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 greater 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. {24 and 48 core),10 mm. (12 core}
< 2 sec/cycle

- Attenuation change during and after testing shalt
- not exceed 0.1 dB @ 1550 nm and no physical damage.
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: COD-OFC-ARSS-G.652D

® Compression/Crush Test

Test Method : IEC60794-1-2-E3

Test Length ;100 mm

Load o 2,200 N

Position © At least 3time 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.

® (Cable Bending Test

Test Method . JEC 60794 -1-2-E11B

Mandrel Diameter : 20 x D (D is outer cable diameter)

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 . I[EC 60794 -1-2-E7

Test Length :1m

Number of Cycle . At least 10 cycle

Twist Rate . < 1 min/cycle

Angte 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-455-82BorlEC 60794-1-2-F5

Height of Water ©1m

Test Length : 13m

Period : 1 Hour

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

the opposite end of the cable.
y g ‘page 6 of 8
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ARS5-G.652D

® Temperature Cycling Test

Test Method : I[EC60794-1-2-F1
Nurnber of Cycles . Atleast 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 : IEC60794-1-2-E6

Mandrel Diameter : 20 x D (D is outer cable diameter)

Load . 5ke

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
(c) Year of manufacture
(d) Type and size of cable
(e) Fiber category
(f) Contract No.
Example : PEA DDMMYYYY SMxxC G.652D Contract No.
XX = cores of fiber

Identification markings shall repeat at intervals no greater than two meters.
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ARSS-G.652D

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.

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 atl 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 handting.
Standard drum lengths shall be not less than 4,000 meters (with tolerance of 2 %)
or any reguested length.
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ARSS-G.655

Specifications No.: CDD-OFC-ARSS-G.655
TECHNICAL SPECIFICATION
1. General

This specification covers the requirement for the supply of the loose tube type, single

mode optical fiber anti-rodent self-supporting cable (ARSS type).The fibers are generally based on

[MU-T Rec. G.655

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

NZDSSM requirements are defined :

up to 50 °C
up to 95 %

Fiber Description

4
Non-Zero Dispersion Shifted Single-Mode
(NZDSSM) (Dual WindoWw) ITU-T G.655

Optical Channel Capacity for DWDM

Up to 90

Mode Field Diameter (MFD) @ 1,550 nm.

8.0 - 11.0 pm. (£ 0.7 um.)

Cladding Design

Either matched or depressed

Cladding Diameter

125.0 um. (£ 1 pm.)

Core concentricity error

< 0.8 um.

Cladding non circularity

2 % maximum

Core-Cladding Concentricity Error < 0.6 um.
Coating Diameter 250 pm. (* 15 pm.)
Cladding-Coating Concentricity Error <12 pm.

Cable Attenuation Coefficient @ 1,550 nm.

< 0.25 dB/km. .

Macrobend Loss @ 1550 nm.

< 0.05 dB (75 mm. diameter) (100 turns)

<0.50 dB (32 mm. diameter) (1 turn)

Temperature Dependence

< 0.05 dB (-60°C to +85°C ) [Ref. Temp. = 23°C]

Cable Cutoff Wavelength

< 1,450 nm. [teo

Chromatic Dispersion @ 1,530 — 1,565 nm.

1.0 to 6.0 ps. / (hm x km.)

Polarization Mode Dispersion (PMD)

Maximum Individual Fiber @ 1,550 nm. -

< 0.5 ps./ km.”?

PMD Link Value

< 0.08 (IEC SC 86A / WG1, Method 1)

Tensile Proof Test Level (minimum)

100 KPS (nominal 1% strain or 0.70 GN/m.)
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Optical Fiber Cable Network (Outside plant) Specifications
Specifications No.: CDD-OFC-ARSS-G.655

2.1.2 Attenuation Variation ‘
The attenuation coefficient between 1,525 nm. and 1,575 nm. shall not exceed
the attenuation coefficient at 1,550 rim. 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

Optical Fiber No. Color Optical Fiber No. Color
1 Blue 7 Red
2 Orange 8 Black /
3 Green 9 Yellow
4 Brown - 10 Violet 7
5 Slate (Gray) 11 Rose (Pink) -
6 White 12 Aqua |

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.

2.2.2 Loose Tube
The individually coated optical fiber(s) shall be surrounded by a filling compound
for protection from physical damage during fabrication, installation and operation
of the cable. The fiber coating and filling compound shall be strippable for splicing

and termination.
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Optical Fiber Cable Network (Outside plant) Specifications 031

Specifications No.: CDD-OFC-ARSS-G.655

® | oose Tubes:
A loose 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 and

loose tube shall be utilizing the color code presented in Table 3.

Table 2 Cable Structure

Number of Fibers 12 Cores | 24 Cores | 48 Cores
Number of loose tubes 2 al 4
Fibers per loose tubes 6 6 12
Number of Filler(s) 3 1 1

Table 3 Loose Tube Color Code

Loose Tube No. Color
1 White
2 Red
3 Black
il Yellow

® Fiber Units :

All 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 materials used for Cable construction, shall be in accordance with Table 4,

Fig. 1 and Fig. 2
% Optical fiber
1/ O O\\\
W O 7 ”
A\ 'S Filling compound
oA
Loose wbe
Fig. 1 Cross section of loose tube
nevBnwUUITUUdDaNS Page 3 of 7
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Optical Fiber Cable Network (Qutside plant) Specifications

Specifications No.: CDD-OFC-ARSS-G.655

Ripcord 1

Ripcord 2,

Filler

Optical fiber

Loose tube ~

Filling compound

Central strength member

Cable core filling compound
Core Wrapping
Additional strength member

inner sheath ..,

Armour

Cable jacket

Fig. 2 Cross-section of optical fiber cable

Table 4 Construction of Cable

Number of fibers

12/ 24 / 48 Cores

Loose tube Material | PBT (Polybutylene Terephthalate)
Filling compound in loose tube | Material | Thixotropic jelly
Filler Material | Polyethylene
Central strength member Material | FRP (Fiberglass Reinforce Plastic)
Cable core filling compound Material | Non-toxic homogenius waterproofing gel or
Dry core technology, water blocking yarn
Core Wrapping Material | Water blocking tape or jelly
Ripcord 1 Material | Polyester cord
Additional strength member Material | E-glass yarn or equivalent
Inner sheath Material | Black polyethylene
Thickness | Min. 0.90 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
Thickness | Min. 1.50 mm.

Cable diameter

14.00 — 15.20 mm.

AB9BANLUUTEUUEENS
fhedpansuasinsauuieau

Page 4 of 7
Ausgust 2019

(Signature)

032



Optical Fiber Cable Network (Outside plant) Specifications
Specifications No.: CDD-OFC-ARSS-G.655

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-hygrescopic.

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
Impact Rate
Criteria

[EC 60794 -1 - 2 - E1A

100 - 200 m.

3,600 N

1 Hour

- Attenuation change before, during and after testing shall
not exceed 0.05 dB @1550 nm. and no physical damage.

- Afiber strain shall not be greater than 0.33% during and after
testing.

TIA/ EIA - 455 - 258

According to Table 1 in TIA/ EIA - 455 - 25B

At least 20 cycles at the same place

12.5 mm. (24 and 48 cores), 10 mm. (12 cores)

< 2 sec/cycle

Attenuation change during and after testing shall not

exceed 0.1 dB @1550 nm. and no physical damage.

® Compression / Crush Test

Test Method
Test Length
Load
Paosition
Period

Criteria

IEC 60794 -1-2-E3

100 mm.

2,200 N

At least 3 times at 3 places where not less than 500 mm. apart
At least 10 min. each

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 (Outside plant) Specifications
Specifications No.: CDD-OFC-ARSS-G.655

® Cable Bending Test

Test Method
Mandrel Diameter
Number of Cycles

Criteria

Twist/Torsion Test
Test Method

Test Length
Number of Cycle
Twist Rate

Angle of Turn

Criteria

Water Penetration Test

Test Method
Height of Water
Test Length
Period

Criteria

IEC 60794 -1-2-E11B

20 x D ( D is outer cable diameter)

At least 10 cycles

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

IEC 60794 -1-2-E7

Im

At least 10 cycles

< 1 min./cycle

+ 180 °

Attenuation change during and after testing shall not

exceed 0.1 dB @1550 nm. and no physical damage.

TIA / EIA - 455 - 82B or [EC 60794 - 1-2-F5

Im

1-3 m.

1 Hour

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

from the opposite end of the cable.

Temperature Cycling Test

Test Method
Number of Cycles

Cycle and Temperature

Criteria

IEC 60794 -1-2-F1

At least 1 cycle

1 cycle consists of -10 °C for 16 hours and +70 °C for
16 hours excluding soaking time

Attenuation change during and after testing shall not

exceed 0.1 dB @1550 nm. and no physical damage.

Flexing/Repeat Bending Test

Test Method
Mandrel Diameter
Load

Number of Cycles
Flexing Rate
Criteria

IEC 60794 -1 -2 - E6

20 x D ( D is outer cable diameter)

5 kg

10 cycles

< 2 sec. / cycle

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-ARSS-G.655

3. Marking Packaging and Shipping

This clause describes the requirements for marking, packaging and shipping cable.

31

3.2

3.3

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
(c) Year of manufacture
(d) Type and size of cable
(e) Fiber category
() Contract No.
Example: PEA DDMMYYYY SMxxC G.655 Contract No.
XX = cores of fiber

Identification markings shall repeat at intervals no greater than two meters.

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.

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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Optical Fiber Cable Figure-8 G.652.D
(CDD-OFC-FIG8-G652D)



Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-FIG8-G652D

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 [TU-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

up to 50 °C
up to 95 %

ZDUSSM requirements are defined :

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 Wm (£ 0.7lm)

Cladding Design

Either matched or depressed

Cladding Diameter

125.0 Um (£ 1 Plm)

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

Coating Diameter

250pkm (£ 15 pUm)

Cladding-Coating Concentricity Error <12 tm
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

4
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-FIG8-G652D

Zero Dispersion Wavelength

1,300 to 1,324 nm

Zero Dispersion Slope

0.093 ps/(nmzx krn) maximum

Tensile Proof Test Level (minimum)

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

PMDgq (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

S A

7. Red

8. Black

9. Yellow

10. Violet

11. Rose (Pink)
12. Aqua

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.

=l
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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 documentation of buffer tube
construction. The individually coated optical fiber(s) shall be surrounded by
a buffer for protection from physical damage during fabrication, installation
and operation of the cable. The fiber coating and buffer shall be strippable

supporting their selection

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 4
Fibers per loose tubes 6 6 12
Number of Filler(s) 3 1 1

€ Fiber units:
All 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 rha{cériats 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

tube

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-G652D

Cable core filling compound | Material Water blocking yarn
QOuter 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

Optical fber

Filting compound

T Loose tube

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

I
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-FIG8-G652D

. Suspension wirg

Opaticat Sher

Loose ube

Filng compuund

Repoord 2

Riprord t

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 (Outside plant) Specifications

Specifications No.: CDD-OFC-FIG8-G652D

' T
e

® (Compression/Crush Test

Test Method . EC60794-1-2-E3

Test Length ;100 mm

L.oad 4400 N

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.

® C(Cable Bending Test

Test Method : IEC60794-1-2-EL11B

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 : [EC 60794 -1-2-E7

Test Length o 1lm

Number of Cycle . At least 10 cycle

Twist Rate ;< 1min/cycle

Angle of Tumn . +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 [EC 60794 -1-2-F5

Height of Water o Im

Test Length 13 m

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

® 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 : 5ke

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
(c) Year of manufacture
(d) Type and size of cable
(e) Fiber category
() Contract No.
Example : PEA DDMMYYYY SMxxC G.652.D Contract No.
XX = cores 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.

Page 7 of 8
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-FIG8-G652D

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.

Page 8 of 8
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Optical Fiber Cable FRP (FRPE) G.652.D
(CNM-OFC-FRP-(FRPE)-G.652.D)
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Optical Fiber Cable Network (Qutside plant) Spedifications
Specifications No. : CNM-OFC-FRP-{FRPE)-G.652.0

Specifications No. : CNM-OFC-FRP-(FRPE)-G.652.D

TECHNICAL SPECIFICATION

1. GENERAL

This specification covers the requirement for the supply of the loose tube type, single mode
optical fiber ADSS (All Dielectric Self-Supporting) FRP (Fiberglass Reinforced Plastic) armoured
with Flame Retardant compound jacket (ADSS-FRP (FRPE) type) double jacket, The fibers are

generally based on [TU-T Rec. G.652.D

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

following condition.

¢ Ambient air tlemperature
e Relative humidity, non-condensing

2. CABLE SPECIFICATIONS

2.1 Optical Fiber Characteristics
2.1.1 Physical Characteristics

;up to 50 °C
cup lo 95 %

ZDUSSM requirements are defined :

ITEMS

SPECIFICATICN

Fiber Description

Optical Channel Capacity B
Mode Field Diameter (MFD) @ 1,310 nm
Cladding Design

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

Not less than six

9.2 tm (x 0.4 1im)

FEither matched or depressed

Cladding Diameter

125.0 dm (= 0.7 lm)

Core concentricity error <06 Um
Cladding non circularity 1 % maximum
Core-Cladding Concentricity Crror <05 Lm

Coatine Diameter

245 Lim (+ 5 ) according to FIA/TIA-455-173

Cladding-Coating Concentricity Error

< 12 Pm

Cable Attenuation Ceefficient

@ 1,310 nm N

| < 0.35 dB/km

@ 1,383 nm (+ 3 nm)

< 0.35 dB/km

@ 1,550 nm

< 0.21 dB/km

@ 1,625 nm

< 0.23 dB/km
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Optical [ber Cable Network (Outside plant) Specifications
Specifications No. : CNM-OFC-FRP-(FRPL}-G.652.D

ITEMS

Macro bend loss @ 1,550 nm

| Temperature Dependence

SPECIFICATION

Cable Cutoff Wavelength

Chromatic Dispersion Coefficient

Maximum @ 1,550 nm

< 0.1 dB (Radius 30 mm), (100 turns)
< 0.05 dB (-60 °C to +85 °C)
< 1,260 nm

< 18 ps/(nm x km)

Zero Dispersion Wavelength

1,300 to 1,324 nm

Zero Dispersion Slope

< 0.092 ps/(nm? x km)

Fiber Tensile Strenelh

L

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

2.1.2 Attenuation Variation

Proof-Tested = 0.69 Gpa (100 kpsi) as per
EIA-455-31B or [EC 60793-1-30
< 0.2 ps/km*?

[he attenuation coefficient between 1,285 nm and 1,330 nm shall not exceed the
allenuation 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

discontinuitics 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-D color-coding scheme, as presented in
Table 1 Optical Fiber Color Code. The color-cading system shall be discernible

throughout the desien life of the cable.

Table 1 Optical Fiber Color Code

Fibers Color Fibers Calor
Number Number )
1 Blue 7 Red
2 Orange 8 Black
3 Green 9 Yellow
q Brown 10 Violet
5 Slate (Gray) 11 _Rose (Pink)
6 White . 12 ~ Agua
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Optical Fiber Cable Nebtwork (Outside plant) Specifications
Specifications No. : CNM-OFC-FRP-(FRPE)-G,652.D

nalisgline

. FLECTRICITY L4

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 traceability of each fiber back to the original fiber

manufacturer's fiber nurmber and paramecters 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.

2.2.2 Loose Tube
The Individually coated optical fiber(s) shall be surrounded by a filling compound
for protection from physical damage during fabrication, installation and operation of
the cable. The fiber coaling and filling compound shall be strippable for splicing and

termination.

e | oose tubes :
A loose tube shall be sleeved over mulliple fibers forming a fiber unit. A fiber
unit shall consist of fibers as Table 2 Fach fiber unit shall be individually
identifiable utilizing the color code presented in Table 1 and loase tube shall be

utilizing the color code presented in Table 3

Table 2 Cable Structure

Number of Fibers 12 Cores 24 Cores 48 Cores
Number of loose lubes 2 _ a il
Fibers per loase tubes 6 6 12
Number of Filler(s) | 5 1 1

Table 3 Loose lube Color Code

Loose tubes Color Loose tubes Color
Number Nurnber

| Blue 3 | Green

2 Orange 4 | Brown
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Oplical Fiber Cable Nelwork (Oulside plant) Specificalions
Specifications No. : CNM-OFC-FRP-(FRPF)-G.652.00
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FPROVINCIAL ELECTRICITY AUTHORITY

e [iber units :
All 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 sienificant range in their performance.

2.2.3 Cable Materials
The materials used ftor Cable construction, shall be in accordance with Table 4,
Fig. 1 and Fig. 2

Table 4 Construction of Cable

i [TEMS DESCRIPTION
Number of fibers 12 / 24 / 48 Cores
| oose tube Material | PBT (Polybutylene Terephthalate)
Filling compound in loose Material Thixotropic jelly
tube Sl
Filler rod Material Polyethylene
Centlral strength member Material FRP (Fiberglass Reinforce Plastic)
Cable core filling compound | Material Non-toxic homogenius waterproofing gel or Dry
core lechnology or waler blocking yarn
Core wrapping B Material | Water blocking tape or jelly
| Ripcord 1 _ Material Palyester cord
| Inner sheath Material Flame retardant compound (Black Color)

Thickness | Nom. 0.8 mm

Armour Material | Flat FRP Non-Metallic lype (FRP-Fiber Reinforced
Plastics) The total empty space amoneg FRP

armoured (stripes) shall be not exceed 3.0 mm
Thickness | 2 1.0 mm

Armour wrapping tape Material | Waler blocking tape

Ripcord 2 Material | Polyester cord

Direction | Two ripcords shall be placed under the cable

| jacket to be diametrically opposite of each other

Cable jacket Material Flame retardant compound (Black Color)

| Thickness | Min. 1.5 mm
Cable diameter 14.0 - 15.2 mm

-~ - e e
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Optical Fiber Cable Network (Outside plant) Specifications
Specifications No. : CNM-OFC-FRP«FRFE)-G.652.D
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‘ s ’_&;\: ; Optical fiber

o
?rf/
W

f\

Loose tube

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 loose tube core and shall also be non-hygroscopic

( -~ Optical fiber
Filler rod -

e Loose tube

] _.— Filling compound in loose tube

Ripeord 2
. Central strength member

. Ripeord 1

e (Cable core filling compound

Core wrapping

= Inner sheath

T

™~ Armour
T~ Armour wrapping tape

T Cable jacket

Fig. 2 Cross-section of optical fiber cable
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Optical Fiber Cable Network {Cutside plant) Specifications
Specifications No. : CNM-OFC-FRP-(FRPE)-G.652.D

2.2.4 Cable Characteristics

The cable characteristics shall be in accordance as following ;

¢ Tensile Loading

Test Method
Tesl Length
lensile | oading
Period

Criteria

e Impact Resistance

Test Method

Impactl Energy

Number of Cycle
Radius of Hammer Head

Impact Rate

Criteria

e Compression/Crush Test

Test Method
Test Lenath
Load

Position

Period

Criteria

[EC 60794-1-2-F1A

100 - 200 m

3,600 N

1 Hour

- Allenualion chanee befcre, during and after
testineg shall not exceed 0.05 dB @ 1550 nm
and no physical damage.

- Afiber strain shall not be greater than 0.33%
during and after testing

[A/FIA-455-258

According to Table 1 in TIA/EIA-455-258

At least 20 cycles at the same place

12.5 mm (24 and 48 cores), 10 mm (12 core)

< 2 sec/cycle
Attenuation change during and after testineg shall
not exceed 0.1 dB @ 1550 nm and no physical

damage.

IEC 60794 1.2 E3

100 mm

3,400 N

At least 3 times at 3 places where not less than
500 mm apart

At least 10 min. each

Altenuation change during and after testing shall
not exceed 0.1 dB @ 1550 nm and no physical

damage.
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Optical Fiber Cable Netwark (Gutside plant) Specifications
Specifications No. : CNM-OFC-FRP-(FRPF)-G.652.0

e Cable Bending Test

Test Method
Mandrel Diameter
Number of Cycles

Criteria

e Twist/Torsion Test

Test Method
Test Length
Number of Cycle

Iwist Rate
Angle of Turn

Crileria

e Water Penetration Test

Test Method
Height of Water
Test Length
Period

Crileria

Specimen

e Temperature Cycling Test

Test Melhod
Number of Cycles

Cycle and Temperature

Criteria

IEC 60794-1-2-E11B

20 x D (D is outer cable diameter)

Al least 10 cycles

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

|EC 60794-1-2-E7

1 m

At least 10 cycles

< 1 min/cycle

& 180 ©

Attenuation change during and after testing shall
not exceed 0.1 dB @1550 nm and no physical

damage.

TA/EIA-455-828 or [FC 60794-1-2-F5

Im

1-3m

1 Hour

Al the end of 1 hour period, no water shall have
leaked from the cpposite end of the cable.

Only inner cable core

IEC 607941 2 F1

Al least 1 cycle

1 cycle consists of -10 °C for 16 hours and +70 °C
for 16 hours excluding soaking time

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

damage.
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Optical Fiber Cable Mctwork (Cutside plant) Specifications
Specifications Mo, : CNM OFC FRP-(FRPE) G.652.D

Test Method
Mandrel Diameter
Load

Number of Cycles
Flexine Rate

Criteria

® Flame propagation Test

Test Method
Period
Test Sample

Criteria

e Flexing/Repeat Bending Test

IEC 60794-1-2-E6

20 x D (D is outer cable diameter)

5 ke

10 cycles

< 2 sec/eycle

Attenuation chanege during and after testing shall
not exceed 0.1 dB @ 1550 nm and no physical

damage.

IEC 60332-1
60 sec,
475 mm (+ 0.5 mm)

The charred or affected portion shall not have

reached within 50 mm of the lower edge of the

top charm.

e Cable jacket

Parameters Spec-iﬁ;jﬁon__ | Test Method

Minimum Tensile Strength 120 kg/cm? ASTM D638 or
IEC 60811

Minimum Elongation 300% ASTM D638 or
IEC 60811

Thermal oxidation stability OIT at 210°C > 60 min. | ASTM D 3895
_ @ 210°C
Carbon Black Content 23+025% 1SO 6964*

Enwironment Stress Cracking . = 500 hrs. ASTM D1693

Resistance (50 °C, 10% lgepal, FO) |

* 1GA test method calculates carbon black content by sublracting FR additive

content.

The procedure for Lesting fiber cable sheath shall be as specified in cable jacket
cable sheath specification. The certificate of analysis (COA) or test report of raw

malterial properties shall be referred for consideration.

- |
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Optical Fiber Cable Network (Outside plant) Specifications
Specifications No. : CNM-OFC-FRP-(FRPE)-G.652.D
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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

(c) 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 = cores of fiber

Identification markings shall repeat at intervals no greater than twa 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 conlained in Lhe cable

and the date of manufacture.

3.3 Cable drums
All optical fiber cabling shall be supplied on strong drums provided with lagging of
adeqguate strenglh, 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 compaounds during shipment and
handline.
Standard drum lengths shall be not less than 4,000 meters (with tolerance of 2%) or any

requested leneth.

REdUIWIELAG DU WHEDATS
thodeasuasinsauuisy

Page 3 of 9
et (STgNALURE) May 2022



055

Suspension for Self-Support Cable
(CDD-OFC-ACC-FS01)



Optical Fiber Cable Network (Qutside plant) Specifications
Specifications No. : CED_—OFC—ACC-FSO_I_

e on for Self-Suonort Cable (ADSS/ARSS)

1. General

This is specification cover the requirement of Fiber Optic Suspension for Self-
Support Cable (ADSS/ARSS) aerial Fiber Optic line construction.

2. Standard
2.1 This is suitable for use with ADSS/ARSS standard of fiber optic cable.

2.2 There Fiber Optic Suspension for Self-Support Cable will installation with
Machine bolt concrete poles, cross-arm , cable extension arms and design for difficult to
come off Machine bolt in long term.

O

3. Material data
The material are a mixture of aluminum and aluminum clad steel.
Cable Type Diameter Range Length Holding Strength
| Min (mm.) | Max (mm.) (mm.) Not Less Then (N)
ADSS/ARSS 12 Cores
ADSS/ARSS 24 Cores 14 15.2 890 - 910 21800
ADSS/ARSS 48 Cores B

Remark : Tolerance + 5% all dimensions

O

.

o ——— -—
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Optical Fiber Cable Network (Outside plant) Specifications
Specifications No. : CDD-OFC-ACC-FS01
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Aluminium Suspension Clamp
(CDD-OFC-ACC-SC01)



Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ACC-5C01

ADSS CABLE CLAMP (SUSPENSION CLAMP)

General

This specification covers the requirement of ADSS Cable Clamp (Suspension

Clamp) for aerial Fiber Optic line construction.

ndard

2.1 This Suspension Clamp is suitable for use with PEA ADSS Optical Fiber Optic
Cable.

2.2 One set of Suspension Clamp consists of Optical Fiber Clamp (Housing A and
B) and insert rubbers.

2.3 The Suspension Clamp will be installed with hook bolt, concrete poles, cross-
arms, cable extension arms. The Suspension Clamp shall be designed to hold
on to the accessories firmly and shall not come off the hook bolt after

installation.

rial Data
3.1 The Suspension Clamp Body (Housing A and B) shall be made of Aluminum
Alloy according to BS:LM6 or JIS:AD12 standards or equivalent.
3.2 The insert rubbers are made of Neoprene rubber with UV stabilizer and are
hard to slip off the Suspension Clamp Body.
3.3 All parts of Suspension Clamp are made of anti-rust materials.

3.4 Stainless nut and bolt are fixed to the Suspension Clamp Body (HousingAand B)

Technical Data

4.1 This Suspension Clamp is suitable for cable diameter of approximate 15 mm.

4.2 The Suspension Clamp assembly is designed to carry 250% of the maximum
vertical load and slip strength of not more than 95% of the manufacture
maximum rated ADSS cable load (MRCL) and maximum rate ADSS cable strain
(MRCS).

4.3 Vertical strength > 14.00 KN.
4.4 Typical slip strength < 1.31 KN.
Marking

“Avln’’ Logo and Manufacturer’'s Symbol shall be permanently and legibly
engraved on the Body Clamps.

NB99BnLUUTFULARENS m F s Page 1 of 4
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Optical Fiber Cable Network (Qutside plant) Specifications

Specifications No.: CDD-OFC-ACC-SCO1

ATy farm

PRt LI M

6. Packing
The ADSS Cable Clamp (Suspension Clamp) shall be packed in a sturdy carton

labeled to show Description, Quantity and Name of Supplier.

nesgEnluUIEUUADAS O\EVJ Page 2 of 4
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Specifications No.: CDOD-OFC-ACC-5CO1

Optical Fiber Cable Network (Outside plant) Specifications
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Oprical Fiber Cable Network (Cutside plant) Specifications

Specifications No.: CDD-OFC-ACC-5C01
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Figure-8 Cable Clamp (J-Clamp)
(CDD-OFC-ACC-JC01)
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ACC-JCO1

FIGURE 8 CABLE CLAMP (J-CLAMP)

1. GENERAL

This specification covers the requirement of clamps for the suspension of figure 8

type cables.

2. MATERIAL REOQUIREMENTS

2.1 The clamp bodies are manufacture from mild steel or malleable type ferrous

castings.

2.2 All steel pieces (except the threads of nuts) are hot dip galvanized.

2.3 All surfaces in and near the slot for the messenger is smooth.

2.4 The clamps are intending for the through support of self-supporting cable

and not use for termination.The clamp must securely bond to the

messenger through the cable sheath (polytnene) without cutting through.

The clamps are rate as to their use on various pole line angles from the

tangent position. All clamps except the heavy-duty clamp must had

provision for temporary support of the cable.

2.5 The clamp is made in a workmanlike manner and free from sharp projections

and edges, especially in the recess for the insulated messenger strand.

2.6 The clamp is capable of supporting a longitudinal load of 150 kg between the

insulated messenger strand and the (tigshtened) clamp. The tightened

clamp must also be capable of supporting a tensional load of 0.5m.ks.

Apply between the insulated messenger and the tightened clamp. The

torsion test is applied on samples supported 800 mm apart and the angle of

displacement is plus and minus 8 degrees. Failure of the test is define as

perceptible movement (to the unaided eye) after completion of the second

or subsequent cycle.

3. DIMENSION

The clamps are supply in the following sizes: -

Dimensions in inches (mm.)

Groove A Groove B
0 -3/8 82 O O
(0 - 9.53) (6.35 - 12.70)
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Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: CDD-OFC-ACC-JCO1
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Hook Bolt 5/8" x 12" - 18"
(CDD-OFC-ACC-HBO01)



Optical Fiber Cable Network (Outside plant) Specifications

Specifications No.: COD-OFC-ACC-HBO1

HOOK BOLT

1. General

These specifications cover hook for use with the suspension clamp.
ey r

2.1 Hook bolt made from mild steel

2.2 These hook bolts will installation with suspension clamp , and design for

vibration of suspension clamp.
2.3 Each set hook bolt consist of a square nut and two (2) square washers.
3. Material data

3.1 Hook bolt made by Rolled Thread process. It's accordance with ANSI/ASME
B1.1- 1982. The tensile strength for mild steel size 5/8” (inch) with 5,600kg.f

or 54,880 N.
3.2 Both threads of hook bolts and nuts will be inch series.

3.3 All ferrous materials are galvanized after manufacturing. Method of galvanizing

is following with ASTM A 153-95
3.4 Hook bolt has the specification in table below.

o Minimun
Minimun
PEA Length | Thread | Diameter Average
) Tensile
Material Description El (T) (D) Zinc
Strength .
No. Inch Inch Inch Coating
(ke.f)
(um)
2290300001 | OFC Hook Bolt 5/8” x 18” 18 6 5/8 5,600 53
2290300002 | OFC Hook Bolt 5/8” x 16" 16 6 5/8 5,600 53
2290300003 | OFC Hook Bolt 5/8” x 14” 14 6 5/8 5,600 53
2290300004 | OFC Hook Bolt 5/8” x 12” 12 6 5/8 5,600 53
2290300005 | Short Hook Bolt 5/8” x 27 5 2 5/8 5,600 53
_ Tolerance | £5% | +10% | 5%

3.5 The threads of hook bolts will be cut oversize as to allow free with threads

of the nuts.
4. Material packing data for hook bolt.

4.1 Description of material used for the component part Mild steel
4.2 Surface finishing of the component part : Zinc coating
4.3 Zinc coating in pm ( 1um = 0.001 mm) : > 53 um
4.4 Packing method / sack : 25
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Optical Fiber Cable Network (Qutside plant) Specifications

Specifications No.; CDD-OFC-ACC-HBO1
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Optical Fiber Cable Network (Outside plant) Cpecifications

Specifications No.: CDD-OFC-ACC-HBO1

Short Hook

5!'

Square Washer

OFC Hook Bolt
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