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2.1. Geometrical characteristics and performance of optical fibers shall be in
accordance with the latest volume of the ITU-T Recommendation G.652.D or superior. The
optical fibers shall be used for transmission systems operating at a rate of up to 10 Gbit/s.
2.2. Geometrical Characteristics
2.2.1. Cladding Diameter
The nominal value of the cladding diameter shall be 125 Um. The Cladding deviation from
nominal shall not exceed the limits of £1 dm.
2.2.2. Core-Clad Concentricity Error
The Core-Clad concentricity error shall not exceed the limit of 0.6 [Um.
2.2.3. Cladding Non-Circularity
The Maximum value of the cladding non-circularity shall not be more than 1.0%
2.3. Transmission Characteristics
2.3.1. Mode Field Diameter
The nominal value of the mode field diameter at 1310 nm shall be 9.2 Jdm. The mode filed
diameter deviation shall not exceed the limits of 0.4 JUm.
The nominal value of the mode field diameter at 1550 nm shall be 10.4 Um. The mode filed
diameter deviation shall not exceed the limits of 1.0 dm.
2.3.2. Cable Cut-Off Wavelength (Ace)
The cable cutoff wavelength in deployment condition shall not exceed 1260 nm according to

EIA/TIA-455-170




2.3.3. The attenuation coefficient shall be follows:

Wavelength (nm) Maximum Attenuation (dB/km)
1310 0.36
1383 0.35
1550 0.22

* Maximun attenuation at this wavelength represents post-hydrogen adding performance
according to IEC 60793-2-50 regarding the B1.3fiber category.

2.3.4. The attenuation coefficient for the wavelengths range from 1285 to 1330
nm shall not exceed the attenuation coefficient at 1310 nm by more than 0.03 dB/km.

2.3.5. The attenuation coefficient for the wavelengths range from 1525 nm to
1574 nm shall not exceed the attenuation coefficient at 1550 nm by more than 0.02 dB/km.

2.3.6. The Maximum value of chromatic dispersion coefficient shall not be greater
than 3.5 ps/(nm.km) and 18.0 ps/(nm.km) at the 1310 nm and 1550 nm wavelength respectively.

2.3.7. The zero dispersion wavelength, )\O, shall be between 1300 nm and 1324
nm, and the maximum value of the dispersion slope at )\O, shall not be greater than 0.092
ps/(nm2.km).

2.3.8. The polarization mode dispersion coefficient
The PMD coefficient of individual fiber and the PMD link design value shall not be greater than
0.2 ps/ \/km.

2.3.9. The maximum attenuation with macro bending shall not be exceed the
specified value as follows:

100 turns 30 mm radius < 0.10 dB at 1550 nm

2.4. Material Properties of the Fiber

2.4.1. Fiber Materials
The fiber shall be made of high grade silica, compound silica glasses or equivalent material.

2.4.2. Protective Material

2.4.2.1. The primary protective coating shall be made of UV curable
acrylate, UV curable urethane, epoxy acrylate or equivalent material.
2.4.2.2. The primary coating diameter of fiber shall be 245 +5 [Um

according to EIA/TIA-455-173.




2.4.2.3. Removal of the primary coating for joining preferably shall be
achieved without the use of chemicals.
2.4.3. Each fiber shall be proof-tested to at least 0.69 Gpa (100 kpsi) in
accordance with EIA-455-31B or the optical fiber proof test by IEC60793-1-30.
2.4.4. Effective group index (typical) shall be 1.4675 at 1310 nm and 1.4680 at

1550 nm




mﬁlﬁg’mwmmﬂﬁﬂ‘uae Optical Fiber Drop Wire Cable (Round type)

1.

GENERAL

1.1.

1.2.

1.3.

1.4.

1.5.

This specification covers the general requirements of the single mode optical fiber drop

wire (Round Type) for FTTx networks to be supplied to Triple T Broadband Co., Ltd.

The fiber of the drop wire shall be the dispersion un-shifted fiber having low water
peak attenuation fiber for full spectrum transmission range from 1285 nm to 1625 nm
(including the extended band 1360 nm — 1460 nm).

The primary design consideration of the drop wire shall protect the optical fibers

from environmental and mechanical stresses.

The drop wire shall be designed to provide the fiber surrounded with tight buffer or
other materials for fiber movement protection along the cable after installation. The
loose buffer tube is not allowable for this specification.

The proposed drop wire shall be new and its life-time shall be at least 25 years
without any significant deterioration.

COLOR IDENTIFICATION

2.1.

2.2.

The drop wire identification, specified in Tablel, shall be in accordance with TIA/EIA-
598-A (Optical Fiber Cable Color Coding). The coloring shall be stable during the
lifetime of the drop wire. The fiber color ink shall be durably cured surrounding all
fiber surfaces with color specified. The colored fiber, at least 2 hours after inking,
shall be confirmed the quality of ink coating by using the industry-wide accepted “MEK
Rub” test.

Fiber No. Color

1 Blue

Table 1 Fiber color identification
Outer jacket color: Black




3. CABLE STRUCTURE
3.1. The drop wire capacity shall accommodate with 1 fiber that specified in figure as below.

Suspension Unit

B ®1.2mm Steel Wire Strand
(7 x 0.4 mm)
Tight Buffer Tube
£ B E—
ok £ Optical Fiber
f E Strength member
S (Aramid Yam)
-H
pi Sheath
Y L

Figure 1 Typical of 1 Fiber Cable

3.2. Minimum bending radius of the drop wire
The minimum allowable bending radius of the drop wire shall be specified in the table 2

Minimum bending Performance
radius 1Fiber
With support strand 130 mm or better
Without support strand 35 mm. or better

Table 2 Minimum Bending Radius of drop wire

4. FIBER AND CABLE CHARACTERISTICS

All characteristics of the cabled fiber (fiber or finished cable) shall be, at least, in accordance
with the ITU-T Recommendation G.657.A or G.657.A1 or G.657.A2 and shall be as follows.

4.1. Cladding Diameter:
The nominal value of the cladding diameter shall be 125 pm. £1 um. or better.

4.2. Core-Clad Concentricity Error:
The maximum value of core-clad concentricity error shall be 0.5 pm.

4.3. Cladding Non-Circularity:
The maximum value of cladding non-circularity shall not be more than 1.0%.

4.4. Mode Field Diameter:
The nominal value of the mode field diameter at 1310 nm shall be 8.6 pm. £0.4 um.

4.5. Cable Cut-Off Wavelength (Hcc):
The maximum value of cable cut-off wavelength shall be 1260 nm according to
TIA/EIA- 455-170.




4.6. Attenuation Coefficient:
4.6.1. The optical drop wire attenuation coefficient values shall be

Wavelength Attenuation

@1310 nm. < 0.38 dB/km
@1383 nm. * < 0.35 dB/km
@1490 nm. < 0.30 dB/km
@1550 nm. < 0.26 dB/km
@1625 nm. < 0.29 dB/km

Table 3 Drop wire attenuation coefficient

*Maximum attenuation at this wavelength represents post-hydrogen aging

performance according to IEC 60793-2-50 reading the B1.3 fiber category.

4.6.2. The optical drop wire attenuation coefficient values in the wavelengths range
from 1285 nm to 1330 nm shall not exceed the attenuation coefficient value at
1310 nm by more than 0.08 dB/km.

4.6.3. The optical drop wire attenuation coefficient values in the wavelengths range
from 1525 nm to 1575 nm shall not exceed the attenuation coefficient value at
1550 nm by more than 0.05 dB/km.

4.7. Chromatic Dispersion Coefficient:
4.71. The zero-dispersion wavelength, Mo, shall be between 1300 nm to 1324
nm (Jomin to Jomax). The maximum value of zero-dispersion slope coefficient,

2
Homax, at Ho shall not be greater than 0.092 ps/(nm . km).

4.7.2. The maximum value of chromatic dispersion coefficient shall not be greater than
3.5 ps/(nm.km), 18 ps/(nm.km), 22 ps/(nm.km) at the 1310 nm, 1550 nm, and
1625 nm wavelength respectively.

4.8. Macro Bending Loss:

The maximum value of macro bending loss shall not exceed the specified value as

follows:

4.8.1. G.657.A1: 10 turns, 15 mm radius <0.25 dB at 1550 nm.
4.8.2. G.657.A2: 10 turns, 15 mm radius <0.03 dB at 1550 nm.
4.9. Material Properties of the Fiber

4.9.1. Fiber Materials:
The fiber shall be made of high grade silica, compound silica glasses or
equivalent material.

4.9.2. Protective Materials

1) The primary protective coating shall be made of UV curable acrylic, UV
curable urethane, epoxy acrylic or equivalent material.

2) The primary coating diameter of fiber shall be 245 £5 pm according to
TIA/EIA- 455-173.




3) Removal of the primary coating for jointing preferably shall be achieved without
the use of chemicals.

4.9.3. Proof stress level
Each fiber must pass the fiber proof test (TIA/TIA/EIA-455-31B or IEC 793-1-
B1). And the entire length of fiber must be subjected to tensile stress not less
than 0.69 GPa (100 kpsi), 1% strain equivalent, 1 second.

5. REQUIREMENTS OF OPTICAL DROP WIRE

The drop wire intended to use in aerial installation which is the figure 8 self-support
geometry cable shall meet the requirements as follows.

5.1. Tight Buffer

The optical fiber shall be covered with tight buffer to prevent the optical fiber
movement along the cable after installation. The tight buffer shall be Jelly free,
non-bucking and it shall be made from TPE (Thermoplastic elastomer) or PBT
(Polybutylene terephthalate) or PA (Polyamide) or PVC (Polyvinyl chloride) or
better material. The outer diameter of tight buffer shall be 900 pm (0.9 mm)
for 1fiber cable.

5.2. Strength Member

The strength member shall be the aramid yarn and shall be fully covered
surrounding all tight buffer. The strength member shall be placed between the
sheath and the tight buffer of the cable to keep sufficient mechanical strength.

5.3. Drop wire Sheath
5.3.1. The drop wire sheath shall be made of flame retardant polyethylene (FRPE)

and fire rating as optical fiber conductive general purpose (OFCG) and contain
a suitable antioxidant to offer maximum protection in hostile environment.
The cable sheath shall contain carbon black for UV light protection and shall
not promote the growth of fungus and free from hole, split, blisters or other
imperfection.

5.3.2. The drop  wire sheath thickness shall be 1+0.2 mm. The qualification of
drop wire sheath shall be according to the Table 4. The procedure for

testing the cable sheath specification shall conform to section 6.4.

Parameters Specification
1. Carbon Black (%) 2.6 +0.25
2
2. Minimum Tensile Strength (kg/cm ) 100
3. Minimum Elongation (%) 300
4. Flame Propagation See Section 6.4

Table 4 Drop wire sheath specification




5.4. Support Strand
5.4.1. The drop wire shall be supported by metallic wire for the figure eight self-
support geometry cable.
5.4.2. The support strand of the drop wire shall be the zinc-coated steel wire
strand, meeting the requirement of BS 183 in general and BS EN 10264-2

standard or KS D 7007 “Specification for zinc coated steel wire strand” or
equivalent and conform to following requirements:

® Support strand outside diameter: 1.2 £0.04 mm.
® Construction of Support strand wire: 1x7

® Number of wires/wire diameter: 7/0.4 £0.03 mm.
® Minimum Breaking strength of strand: 1,000 N

® Minimum elongation of strand: 2.0%

® Minimum weight of zinc coating (for 0.4 mm wire): 32 g/m2
The test method shall be as specified in BS 183 and BS EN 10264-2 or KS D 7007 or
equivalent test method.
5.5. Drop wire sheath marking

5.5.1. Length marking

The outside drop wire sheath shall have sequentially numbered length marking
at Intervals of approximately 1 meter along the whole drop wire length. The
starting number of ordering length for any reel shall begin with 0000 M (zero
meter). The accuracy of the measurement of marking shall be held within the
limits of £ 1%.

5.5.2. Identification marking
Each marking length interval, the identification marking shall be permanently
identified as to manufacturer, year and month of manufacture, the letter
“TTT” type, size of drop wire and Fiber Category. The color of these
marking shall preferably be white color. The identification marking may be
changed by each order or required.

Example: XYZ 2016.04 TIT DC-SM-1 ( G.657A) FRPE

a. XYZ: Manufacturer name

b. 2016.04: Year/Month of manufacture
c. TTT: Triple T Broadband

d. DC-SM-1: Drop wire Single Mode and Number of Fiber (1 Fiber)
e. (G.657A): Fiber Category

f. FRPE: Flame Retardant Polyethylene




6. MECHANICAL AND ENVIRONMENTAL CHARACTERISTICS

This section covers the mechanical, environmental, and endurance qualification
requirements for completed drop wire. Test wavelengths shall be within limit of 1550
+10 nm. Test to establish the mechanical properties of the drop wire shall have no
detrimental effect in transmission characteristics on the transmission properties of the drop

wire.

6.1. Tensile Loading Test

To qualify the design, the drop wire must pass the tensile loading. Test specified by
IEC 60794-1-2-E1 or TIA/EIA-455-33A. The conditions for testing shall be conformed

to specification as follow:
Test standard:

Pre-requirements:

IEC 60794-1-2-E1 or TIA/EIA-455-33A

Length of drop wire under load

Sufficient to achieve the desired accuracy of

measurement of attenuation change.

Diameter of mandrel

< 30 x outside diameter of the drop wire

Load - Aerial drop wire

> 660 N (self-supporting drop wire)

Test result

- The fiber strain is measured during the drop wire
has been subjected to the installation load for 5
minutes. It shall not be greater than 33% or 1/3 of
the fiber proof test.

- Change of attenuation for each test stage (during
loaded and after load removal) compared with
attenuation before testing < 0.1 dB.

- No fiber break and no sheath damage.

6.2. Drop wire Bending Test

To qualify the design, the drop wire must pass the cable bend test by IEC-60794-
1-2- E11A. The conditions for testing shall be conformed to specification as follow:

Test standard:

Pre-requirements:

IEC60794-1-2-E11A

Diameter of mandrel 30 mm
Number of cycles 1 cycle
Number of turn 10

Test result

- Change of attenuation < 0.1 dB.

- No fiber break and no drop wire damage.




6.3. Temperature Cycling Test
To qualify the design, the drop wire must pass the temperature cycling test specified
by IEC-60794-1-2-F1 or TIA/EIA-455-3A. The conditions for testing shall be
conformed to specification as follow:

Test standard: IEC 60794-1-2-F1 or TIA/EIA-455-3A

Pre-requirements:

Variation of temperature
P -10°C to + 70°C

Number of cycles 2 cycles
Soak time According to Table 6
Test result - Change of attenuation for each condition

measurement compared with attenuation before
testing < 0.1 dB/km.

- No fiber break and no drop wire damage.

Table 6 Temperature Cycling Test

Minimum Soak for a Given Sample Mass
Sample Mass (kg.) Sample Mass (Ib.) Soak Time (Hours)

Under 0.35 Under 0.77 0.5
0.36 to 0.70 0.78 to 1.50 1
0.80 to 1.50 1.60 to 3.30 2
1.60 to 15.00 3.40 to 33.00 4
16.00 to 100 34.00 to 220 8

101 to 250 221 to 550 12

251 to 500 551 to 1100 14

Over 500 Over 1100 16

6.4. Drop wire Sheath Test
The procedure for testing fiber drop wire sheath shall be as follows or by

equivalent

method:

6.4.1. Carbon Black The procedure for carbon black testing shall conform to ASTM
D1603 Standard Test Method for Carbon Black in Olefin Plastics.

6.4.2. Tensile strength and elongation The procedure for tensile strength and
elongation testing shall be tested in accordance with ASTM D-2633.

6.4.3. Flame Propagation The procedure for flame propagation testing shall be
tested in accordance with IEC 60332-1. The charred of affected portion
shall not have reached within 50 mm of the lower edge of the top clamp.




6.5. Fiber Rub Test
To qualify the design, the drop wire must pass the fiber rub test. Test specified by

using the industry-wide accepted “MEK Rub” test. The conditions for testing shall be
conformed to specification as follow:
Test standard: MEK Rub Test

Pre-requirements:

Sample 50 cm length of the single color fiber.

Materials 1. Absorbent materials in white color such as

cleaning tissue or soft cotton cloth.
2. Pincers

MEK Solution, grade: MEK for Analysis,Code: 462703
3. Tool for fixing one end of the colored fiber

4. Rubber glove

5. Mask

Procedure The test shall be prepared and performed

according to MEK Rub method. The 5 ml (5 milliliters)
of MEK solution shall be dripped at the middle point of
absorbent material. After the absorbent material is
soaked by the MEK solution then the MEK soaked cloth
or tissue shall be wiped on the single colored fiber core
with uniform backward and forward motion (15 cm
wiping span, one time of backward and forward
motion = 1 cycle

= 30 cm wiping length) requiring total 75 cycles.
Observe the sample.

- No color of fiber peel off until could see the

Test result surface of bare fiber by visual check.

7. PACKING AND MARKING

7.1. Drop wire drum Packing

The drop wire shall be supplied on a length as specified at the time of contract.
The standard reel shall be 1,000 m (with tolerance of 0% to 5%). Each length of drop
wire shall be wound on a separate drum, unless otherwise specified or agreed to
by TTTBB. The diameter of the drum barrel shall be large enough to prevent
damage to the drop wires during reeling or unreeling.




7.1.1. The drum shall be substantial and constructed so as to prevent damage to the
drop wires during shipment and handling. Lags other suitable means of
protection shall be applied to the drum to prevent damage to the drop wire
during shipment and storage.

7.1.2. For testing purposes, the inner end of the drop wire shall be recessed into a slot
in the drum flange and protected by a metal cover firmly secured to the
flange. Alternatively, the inner end may protrude through the inside of a drum
via a suitably constructed slot on the inside of a drum flange. A minimum
length of 1 m of the inner end shall be accessible.

7.1.3. The drop wire ends shall be securely fastened so as not to protrude beyond
any portion of the drum and to prevent the drop wire from becoming loose in

transport.

7.1.4. A protective wrap shall be applied over the outer convolutions of the drop wire
on each reel. The wrap shall be weather resistant and shall remain in place
until the drop wire is installed.

7.1.5. If so required, the ends of drop wires shall be prepared with a pulling eye.
The pulling eye shall prepare so that ingress of moisture and escape of filling
compound is prevented and such that no strain is transmitted to the fiber
during shipping, handling, storage and installation.

7.2. Marking

7.2.1. Drop wire drum

Details given below shall be distinctly marked on a weather proof material, on
both outer sides of the drum flange:

® Manufacturer’s name or trademark

® TTT, Thailand.

® Arrow showing the direction the drum shall be rolled
® Country of origin

® The label, '"CAUTION-OPTICAL FIBER CABLE NOT TO BE LAID FLAT’
or equivalence instruction sign.

® A mark indicating the location of the inner end of the drop

wire, if located internally

7.2.2. Marking plates

Marking plates containing the following information shall be securely
attached to both outer sides of each drum flange.

This information shall be punched on the plates or printed on plastic coated
papers. The plates shall be made of a non-corrosive material.

® Material specification (according to the outer sheath type)

® Type and size of drop wire

® Drop wire length in meters

® Gross weight in kilograms




® Reel number
® Manufacturer’'s name

® Year/Month of manufacture

® Purchase Order No.

8. SPECIFIC CONDITIONS

The proposed drop wire shall be met the requirement in these specific conditions,
otherwise those drop wire will be rejected.

8.1. Specific environmental conditions

8.1.1.

Temperature Cycling
For the cables covered by this specification, the following temperature ranges

apply:
- Installation: 0 to +60 °c
- Storage/Shipping: -20 to +70 °c
- Operating: -10 to +70 °c

With their technical Proposals, supplier shall submit certification or other suitable
evidence verifying that the products offered are qualified to the above
environmental condition and ranges.

8.2. Specific Acceptance test

8.2.1.

8.2.2.

8.2.3.

For the acceptance test, the drop wire will be tested against the requirements
as specified in the contract document.

TTTBB or official representative shall perform the tests. TTTBB reserve the right
to test some vital item if so requires. Any expenses incurred from drop wire
inspection shall be borne by supplier.

Supplier shall be submitted the detail of factory testing, after delivered the
drop wireto TTTBB. In the event that the drop wire so test fails to
meet the specified requirements, TTTBB reserves the right to reject all the drop
wire.




mmg'mvmmﬂﬁﬂmm Optical Fiber Drop Wire Cable (Flat type)

1.

GENERAL

1.1.

1.2.

1.3.

1.4.

1.5.

This specification covers the general requirements of the single mode optical fiber drop

wire (Flat Type) for FTTx networks to be supplied to Triple T Broadband Co., Ltd.

The fiber of the drop wire shall be the dispersion un-shifted fiber having low water
peak attenuation fiber for full spectrum transmission range from 1285 nm to 1625 nm
(including the extended band 1360 nm — 1460 nm).

The primary design consideration of the drop wire shall protect the optical fibers

from environmental and mechanical stresses.

The drop wire shall be designed to provide the fiber tightly surrounded with sheath or
other materials for fiber movement protection along the cable after installation.

The proposed drop wire shall be new and its life-time shall be at least 25 years
without any significant deterioration.

COLOR IDENTIFICATION

2.1.

2.2.

The drop wire identification, specified in Tablel, shall be in accordance with TIA/EIA-
598-A (Optical Fiber Cable Color Coding). The coloring shall be stable during the
lifetime of the drop wire. The fiber color ink shall be durably cured surrounding all
fiber surfaces with color specified. The colored fiber, at least 2 hours after inking,
shall be confirmed the quality of ink coating by using the industry-wide accepted “MEK
Rub” test.

Fiber No. Color

1 Blue
Table 1 Fiber color identification

Outer jacket color: Black

3. CABLE STRUCTURE

3.1.

The drop wire capacity shall accommodate with 1 fiber that specified in figure 1 as

below.




Support Strand Wire
®1.2 mm (7 x 0.4 mm)

Strength
Member

ol

H2 Optical Fiber

Strength
Member

|‘— W _’| Sheath

1 Fiber

‘4
el

Figure 1 Typical of Optical Fiber Drop Wire Flat Type

Drop wire (Flat Type) dimension recommend as follows.
H1: 5.5 £0.5mm.
H2: 2.8 £0.5mm.
W: 2.2 £0.5mm.

3.2. Minimum bending radius of the drop wire
The minimum allowable bending radius of the drop wire shall be specified in the table 2

Minimum bending Performance
radius 1Fiber
With support strand 120 mm or better
Without support strand 33 mm. or better

Table 2 Minimum Bending Radius of drop wire

FIBER AND CABLE CHARACTERISTICS

All characteristics of the cabled fiber (fiber or finished cable) shall be, at least, in accordance
with the ITU-T Recommendation G.657.A or G.657.A1 or G.657.A2 and shall be as follows.

4.1. Cladding Diameter:
The nominal value of the cladding diameter shall be 125 pm. £1 um. or better.

4.2. Core-Clad Concentricity Error:
The maximum value of core-clad concentricity error shall be 0.5 pm.

4.3. Cladding Non-Circularity:
The maximum value of cladding non-circularity shall not be more than 1.0%.

4.4. Mode Field Diameter:
The nominal value of the mode field diameter at 1310 nm shall be 8.6 um. £0.4 pm.
4.5. Cable Cut-Off Wavelength (Hcc):
The maximum value of cable cut-off wavelength shall be 1260 nm according to
TIA/EIA- 455-170.




4.6. Attenuation Coefficient:
4.6.1. The optical drop wire attenuation coefficient values shall be

Wavelength Attenuation

@1310 nm. < 0.38 dB/km
@1383 nm. * < 0.35 dB/km
@1490 nm. < 0.30 dB/km
@1550 nm. < 0.26 dB/km
@1625 nm. < 0.29 dB/km

Table 3 Drop wire attenuation coefficient

*Maximum attenuation at this wavelength represents post-hydrogen aging

performance according to IEC 60793-2-50 reading the B1.3 fiber category.

4.6.2. The optical drop wire attenuation coefficient values in the wavelengths range
from 1285 nm to 1330 nm shall not exceed the attenuation coefficient value at
1310 nm by more than 0.08 dB/km.

4.6.3. The optical drop wire attenuation coefficient values in the wavelengths range
from 1525 nm to 1575 nm shall not exceed the attenuation coefficient value at
1550 nm by more than 0.05 dB/km.

4.7. Chromatic Dispersion Coefficient:

4.71. The zero-dispersion wavelength, Mo, shall be between 1300 nm to 1324
nm ([ omin to Homax). The maximum value of zero-dispersion slope coefficient,

2
Homax, at Jo shall not be greater than 0.092 ps/(nm . km).

4.7.2. The maximum value of chromatic dispersion coefficient shall not be greater than
3.5 ps/(nm.km), 18 ps/(nm.km), 22 ps/(nm.km) at the 1310 nm, 1550 nm, and
1625 nm wavelength respectively.

4.8. Macro Bending Loss:
The maximum value of macro bending loss shall not exceed the specified value as

follows:

4.8.1. G.657.A1: 10 turns, 15 mm radius <0.25 dB at 1550 nm.
4.8.2. G.657.A2: 10 turns, 15 mm radius <0.03 dB at 1550 nm.
4.9. Material Properties of the Fiber

4.9.1. Fiber Materials:
The fiber shall be made of high grade silica, compound silica glasses or
equivalent material.

4.9.2. Protective Materials

1) The primary protective coating shall be made of UV curable acrylic, UV
curable urethane, epoxy acrylic or equivalent material.

2) The primary coating diameter of fiber shall be 245 +£5 pm according to
TIA/EIA- 455-173.

3) Removal of the primary coating for jointing preferably shall be achieved without




the use of chemicals.

4.9.3. Proof stress level
Each fiber must pass the fiber proof test (TIA/TIA/EIA-455-31B or IEC 793-1-
B1). And the entire length of fiber must be subjected to tensile stress not less
than 0.69 GPa (100 kpsi), 1% strain equivalent, 1 second.

5. REQUIREMENTS OF OPTICAL DROP WIRE
The drop wire intended to use in aerial installation which is the figure 8 self-support
geometry cable shall meet the requirements as follows.
5.1. Drop wire Core
The optical fibers shall be placed between the two strength members to keep
sufficient mechanical strength.
5.2. Strength Member

Two strength members shall be provided inner the sheath to be diametrically opposite
of each other. The strength member shall be made of non-metallic material.

5.3. Drop wire Sheath

5.3.1. The cable sheath shall be made of flame retardant polyethylene (FRPE) and
fire rating as optical fiber conductive general purpose (OFCG) and contain a
suitable antioxidant to offer maximum protection in hostile environment. The
cable sheath shall contain carbon black for UV light protection and shall not
promote the growth of fungus and free from hole, split, blisters or other
imperfection.

5.3.2. The qualification of drop wire sheath shall be according to the Table 4.

The procedure for testing the cable sheath specification shall conform to section

6.4.
Parameters Specification
1. Carbon Black (%) 26 +0.25
2. Minimum Tensile Strength (kg/cmz) 100
3. Minimum Elongation (%) 300
4. Flame Propagation See Section 6.4

Table 4 Drop wire sheath specification
5.4. Support Strand

5.4.1. The drop wire shall be supported by metallic wire for the figure eight self-

support geometry cable.

5.4.2. The support strand of the drop wire shall be the zinc-coated steel wire
strand, meeting the requirement of BS 183 in general and BS EN 10264-2
standard or KS D 7007 “Specification for zinc coated steel wire strand” or
equivalent and conform to following requirements:

® Support strand outside diameter: 1.2 £0.04 mm.




® (Construction of Support strand wire: 1x7

® Number of wires/wire diameter: 7/0.4 £0.03 mm.
® Minimum Breaking strength of strand: 1,000 N

® Minimum elongation of strand: 2.0%

2
® Minimum weight of zinc coating (for 0.4 mm wire): 32 g/m

The test method shall be as specified in BS 183 and BS EN 10264-2 or KS D 7007 or

equivalent test method.

5.5. Drop wire sheath marking

5.5.1.

5.5.2.

Length marking

The outside drop wire sheath shall have sequentially numbered length marking
at Intervals of approximately 1 meter along the whole drop wire length. The
starting number of ordering length for any reel shall begin with 0000 M (zero
meter). The accuracy of the measurement of marking shall be held within the
limits of £ 1%.

Identification marking

Each marking length interval, the identification marking shall be permanently
identified as to manufacturer, year and month of manufacture, the letter
“TTT” type, size of drop wire and Fiber Category. The color of these
marking shall preferably be white color. The identification marking may be
changed by each order or required.

Example: XYZ 2016.06 TTT DC-SM-1 ( G.657A) FRPE

XYZ: Manufacturer name
2016.06: Year/Month of manufacture
TTT: Triple T Broadband

DC-SM-1: Drop wire Single Mode and Number of Fiber (1Fiber)
(G.657A): Fiber Category

FRPE: Flame Retardant Polyethylene

"~ o000 T W

Example Identification marking area on optical fiber cable:

Messenger wire

ation Marking




6. MECHANICAL AND ENVIRONMENTAL CHARACTERISTICS

This section covers the mechanical, environmental, and endurance qualification
requirements for completed drop wire. Test wavelengths shall be within limit of 1550
+10 nm. Test to establish the mechanical properties of the drop wire shall have no
detrimental effect in transmission characteristics on the transmission properties of the drop

wire.

6.1. Tensile Loading Test

To qualify the design, the drop wire must pass the tensile loading. Test specified by
IEC 60794-1-2-E1 or TIA/EIA-455-33A. The conditions for testing shall be conformed

to specification as follow:

Test standard:

IEC 60794-1-2-E1 or TIA/EIA-455-33A

Pre-requirements:

Length of drop wire under load

Sufficient to achieve the desired accuracy of

measurement of attenuation change.

Diameter of mandrel

< 30 x outside diameter of the drop wire

Load - Aerial drop wire

> 660 N (self-supporting drop wire)

Test result

- The fiber strain is measured during the drop wire
has been subjected to the installation load for 5
minutes. It shall not be greater than 33% or 1/3 of
the fiber proof test.

- Change of attenuation for each test stage (during
loaded and after load removal) compared with
attenuation before testing < 0.1 dB.

- No fiber break and no sheath damage.

6.2. Drop wire Bending Test

To qualify the design, the drop wire must pass the cable bend test by IEC-60794-
1-2- E11A. The conditions for testing shall be conformed to specification as follow:

Test standard:

IEC 60794-1-2-E11A

Pre-requirements:

Diameter of mandrel 30 mm
Number of cycles 1 cycle
Number of turn 10

Test result

- Change of attenuation < 0.1 dB.

- No fiber break and no drop wire damage.

6.3. Temperature Cycling Test

To qualify the design, the drop wire must pass the temperature cycling test specified
by IEC-60794-1-2-F1 or TIA/EIA-455-3A. The conditions for testing shall be
conformed to specification as follow:




Test standard: IEC 60794-1-2-F1 or TIA/EIA-455-3A

Pre-requirements:

Variation of temperature
P -10°C to + 70°C

Number of cycles 2 cycles
Soak time According to Table 6
Test result

- Change of attenuation for each condition
measurement compared with attenuation before
testing < 0.1 dB/km.

- No fiber break and no drop wire damage.

Table 6 Temperature Cycling Test

Minimum Soak for a Given Sample Mass
Sample Mass (kg.) Sample Mass (Ib.) Soak Time (Hours)

Under 0.35 Under 0.77 0.5
0.36 to 0.70 0.78 to 1.50 1
0.80 to 1.50 1.60 to 3.30 2
1.60 to 15.00 3.40 to 33.00 4
16.00 to 100 34.00 to 220 8

101 to 250 221 to 550 12

251 to 500 551 to 1100 14

Over 500 Over 1100 16

6.4. Drop wire Sheath Test
The procedure for testing fiber drop wire sheath shall be as follows or by

equivalent method:

6.4.1. Carbon Black The procedure for carbon black testing shall conform to ASTM
D1603 Standard Test Method for Carbon Black in Olefin Plastics.

6.4.2. Tensile strength and elongation The procedure for tensile strength and
elongation testing shall be tested in accordance with ASTM D-2633.

6.4.3. Flame Propagation The procedure for flame propagation testing shall be
tested in accordance with IEC 60332-1. The charred of affected portion
shall not have reached within 50 mm of the lower edge of the top clamp.

6.5. Fiber Rub Test
To qualify the design, the drop wire must pass the fiber rub test. Test specified by

using the industry-wide accepted “"MEK Rub” test. The conditions for testing shall be

conformed to specification as follow:




Test standard:

MEK Rub Test

Pre-requirements:

Sample

50 cm length of the single color fiber.

Materials

1. Absorbent materials in white color such as
cleaning tissue or soft cotton cloth.

2. Pincers
MEK Solution, grade: MEK for Analysis,Code: 462703,

3. Tool for fixing one end of the colored fiber
4. Rubber glove

5. Mask

Procedure

The test shall be prepared and performed

according to MEK Rub method. The 5 ml (5 milliliters)
of MEK solution shall be dripped at the middle point of
absorbent material. After the absorbent material is
soaked by the MEK solution then the MEK soaked cloth
or tissue shall be wiped on the single colored fiber core
with uniform backward and forward motion (15 cm
wiping span, one time of backward and forward
motion = 1 cycle

= 30 cm wiping length) requiring total 75 cycles.
Observe the sample.

Test result

- No color of fiber peel off until could see the
surface of bare fiber by visual check.

7. PACKING AND MARKING

7.1. Drop wire drum Packing

The drop wire shall be supplied on a length as specified at the time of contract.
The standard reel shall be 1,000 m (with tolerance of 0% to 5%). Each length of drop
wire shall be wound on a separate drum, unless otherwise specified or agreed to
by TTTBB. The diameter of the drum barrel shall be large enough to prevent
damage to the drop wires during reeling or unreeling.

7.1.1. The drum shall be substantial and constructed so as to prevent damage to the
drop wires during shipment and handling. Lags other suitable means of
protection shall be applied to the drum to prevent damage to the drop wire
during shipment and storage.

7.1.2. For testing purposes, the inner end of the drop wire shall be recessed into a slot
in the drum flange and protected by a metal cover firmly secured to the
flange. Alternatively, the inner end may protrude through the inside of a drum
via a suitably constructed slot on the inside of a drum flange. A minimum
length of 1 m of the inner end shall be accessible.




7.1.3. The drop wire ends shall be securely fastened so as not to protrude beyond

any portion of the drum and to prevent the drop wire from becoming loose in

transport.

7.1.4. A protective wrap shall be applied over the outer convolutions of the drop wire
on each reel. The wrap shall be weather resistant and shall remain in place
until the drop wire is installed.

7.1.5. If so required, the ends of drop wires shall be prepared with a pulling eye.
The pulling eye shall prepare so that ingress of moisture and escape of filling
compound is prevented and such that no strain is transmitted to the fiber
during shipping, handling, storage and installation.

7.2. Marking

7.2.1. Drop wire drum

Details given below shall be distinctly marked on a weather proof material, on both outer sides of

the drum flange:

Manufacturer’s name or trademark

TTT, Thailand.

Arrow showing the direction the drum shall be rolled
Country of origin

The label, '"CAUTION-OPTICAL FIBER CABLE NOT TO BE LAID FLAT’

or equivalence instruction sign.

A mark indicating the location of the inner end of the drop

wire, if located internally

7.2.2. Marking plates

Marking plates containing the following information shall be securely attached to both outer sides

of each drum flange.

This information shall be punched on the plates or printed on plastic coated papers. The plates shall

be made of a non-corrosive material.

Material specification (according to the outer sheath type)
Type and size of drop wire

Drop wire length in meters

Gross weight in kilograms

Reel number

Manufacturer’s name

Year/Month of manufacture

Purchase Order No.




8. SPECIFIC CONDITIONS

The proposed drop wire shall be met the requirement in these specific conditions,
otherwise those drop wire will be rejected.

8.1. Specific environmental conditions

8.1.1. Temperature Cycling

For the cables covered by this specification, the following temperature ranges apply:

- Installation: 0 to +60 °c
- Storage/Shipping: -20 to +70 °c
- Operating: -10 to +70 °c

With their technical Proposals, supplier shall submit certification or other suitable
evidence verifying that the products offered are qualified to the above
environmental condition and ranges.

8.2. Specific Acceptance test

8.2.1. For the acceptance test, the drop wire will be tested against the requirements
as specified in the contract document.

8.2.2. TTTBB or official representative shall perform the tests. TTTBB reserve the right
to test some vital item if so requires. Any expenses incurred from drop wire
inspection shall be borne by supplier.

8.2.3. Supplier shall be submitted the detail of factory testing, after delivered the
drop wireto TTTBB. In the event that the drop wire so test fails to
meet the specified requirements, TTTBB reserves the right to reject all the drop
wire.
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