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National Telecom Public_C-ompany Limited Specification No.OES-004-068-01
Fixed Line and Broadband Products Development Sector Issued: July, 2023

Non-Metallic Armoured Optical Fiber Cable Drop Cable

(Non-Metallic Armoured Optic Drop Wire for FTTX (Round Type) 1-2 F)

1. General

1.1.

1.2,

1.3.

1.4.

1.5.

1.6.

1.7.

This specification covers the requirements of the Non-Metallic Armoured
Optical Fiber Drop Cable (Non-Metallic Armoured Round Type) to be supplied
to National Telecom Public Company Limited (NT) intended primarily for use
in aerial application of the outside plant network.

The Non-Metallic Armaoured Optical Fiber Drop Cable (Non-Metallic Armoured
Round Type) herein after referred to as the “CABLE” shall comply with the
requitenents of (his spedification and generally tieet any latest relevant
ITU-T Recommendation or better.

This specification shall be mainly designed to apply for the last link in the
optical network (FTTX such as Fiber to the Home, FTTH) which terminates the
fiber from the optical terminal closure (or called optical splitter distribution
point, SDP) or optical distribution point (ODP) to the premise tenminalion box
at the customer place. Furthermore, this specification shall also be able to
apply for passive optical network (PON) such as G-PON, GE-PON, etc by
specifying attenuation at all three PON transmission wavelengths: 1310 nm,
1490 nm and 1550 nm.

The fiber of the cable 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 deslgn conslderation of the cabile shall protect the optical fibers

from environmental and mechanical stresses.

The cable proposed shall be new and its lifetime shall be at least 25 years
without any significant deterioration,

Full details of the following inforination shall be provided in the bidding
document by bidder.

1.7.1. Fiber informatian: manufacture name, factary location, manufactiiring
method (i.c., MCVD, OVD, VAD, ctc.) and the refractive index.

Page } of 13 _
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1.7.2. Product specification issued by manufacturer includes cable weight

(kg/km), overall diameter of cable and cable drum specification.

1.7.3. Lifetime calculation of the proposed cable as required in Section 1.5.

1.7.4. Test method and test data resutt of all requirements of Section 2.1,

2.2 and 5 according to this specification.

1.7.5. AU cable component specification. The certificate of analysis {COA) or

test report of raw material shall be referred for consideration.

1.7.6. Fully filled down in test instrument list which is attached to this
specification including the pictures of all test instruments involved.

1.8. The other test method standards which are equivalent to as specified in this

specification shall he allowable,

2. Fiber Characteristics

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

follows.

Unless otherwise specified, the test method of Section 2.1 and 2.2 shall be in
accordance with the [TU-T Recommendation G.650.

2.1. Fiber characteristics

Item

Speciflcation

Fiber type

Single mode

Fiber material

Fiber primary protective material

High grade silica, compound silica glasses or

equivalent material.

UV curable acrylate, UV curable urethane,

epoxy acrylate or equivalent material.

Mode field diameter

8.6 pm + 0.4 pm @1310 nm

Cladding diameter 125 pm = 1 pm .
Core-claduing concenlicily eoo & Q.5 Wm
Cladding non-circularity <1.0%

Coaling diamelor (primary coaling)

245 pim 1 5 um according to ”[.:'l_/\_/lll_\flﬁ_fi_»_l'/'j

Fiber tensile strength

Proof-tested > 0.69 Gpa (100 kpsi) as per ElA-
455-31B or IEC 60793-1-30

Page ?}JJ 13
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2.2, Cable Optical Characteristics

2.2.1. Attenuation coefficient (attenuation loss)

* Maximum attenuation at this wavelength represents post-hydrogen

Wavelength (nm) | Maximum Attenuation (dB/km)
o | 035
1383* 0.33
1490 o 0.27
1550 025
1625 0.27 |

aging performance according to IEC 60793-2-50 regarding the ITU-T

G.657A fiber category.

2.2.2. The other optical characteristics

tem

Specification

Zero dispersion wavelength (Ag)

11300 ~ 1324 nm

Zero dispersion slope @ 7\,0

< 0,092 ps/Anm”km)

@ 1310 nm

< 3.5 ps/(nm.km)

Chromatic dispersion @ 1550 nm

< 18.0 ps/nm.km)

@ 1625 nm

< 22,0 ps/nm.km)

Cable Cut-Off Wavelength (Acc)

Attenuation coefficient @1285~1330 nm

< 1260 nm according to
| EIA/TIA-455-170

< Measured attenuation
®1310 nm + 0.08 dB/km

Attenuation coefficient @1525~1575 nm

< Measured attenuation
@1550 nm + 0.05 dB/km

Attentiation with macro bending of | @ 1550 nm

fiber 10 turns, 15 mm radius

<0.25dR

Polarization Mode Dispersion (PMD) coefficient of
individual fiber and the PMD link design value
(PMDg)

<02 ps/km"2

Page 300 1._3
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3. Cable Structures

3.1. The cable structure shall accommodate at least the following fiber capacities:

a) 1 fiber
b) 2 fibers

Armored FRP
= Tight buffer
N Optical fiber
A Outer sheath (Nylon)

Figure 1 Cross section of 1 fiber cable

Armored FRP

Inner Sheath(LSZH)
Tight buffer

Optical fiber

Quter sheath (Nylon)

3.5+0.2 mm

Figure 2 Cross section of 2 fibers cable

Fage 4 of 13
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3.2. The required cable structure and color identification shall be specified in
Table 1. ] '

Flber count
No. —
| Afiber | 2fibers
1 | Blue Blue
2 //“"/ Orange

Table 1 Cable Structure

3.2.1. The color identification specified in Table 1 shall be in accordance
with EIA/TIA-598-A (Optical Fiber Cable Color Coding).

The coloring shall be stable during the lifetime of the cable. The fiber
color Identification shall be in tight buffer with color specified. The
fiber may be colored or uncolored.

3.2.2.

3.3.  Minimum Bending Radius of Cable
The minimum allowable bending radius of the cable shall be 35 mm. (10*QD).

4. Cable Characteristics

4.1, Cable core, construction and cable characteristic are described In detail
below.
ltern ;';.,._:'..,;L‘.-. yfion; : Description

Optical fiber Construction As per section 2

Tight Buffer Material TPE (Thermo plastic elastomer) or PBT
(Polybutylen terephthalate) or PA
(Polyamide) or PVC (Polyvinyl chloride) or
better material

Characteristic Jelly free, non-bucking

Outer diameter

Strength Member_

900 Llm (0.9 mm) for 1 fiber cable
600 pm (0.6 mm) for 2 fiber cable

Material FRP 0.5mm x 8p¢s for 1 fiber cable
FRP 0.5mm x 12pcs for 2fiber cable
L;haracterlstic Fully covered surrounding alt tight buffer

and placed between the sheath and the
tight buffer of the cable to keep sufficient
rmechanical strenath

Page 5 of 13
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ltem . Description
Sheath Material Halogen-Free Flame Retardant Nylon6
Thickness 0.8+0.2 mm for 1 fiber cable
0.5+0.2 mm for 2 fiber cable

Cable structure Figure 1 and Figure 2

4.2. Cable sheath and installation condition
a) The cable sheath shall not promote the growth of fungus and is free
from holes, split, blisters or other imperfections. The qualification of
cable sheath shall be according to the Table 2. The procedure for testing
the cable sheath specification shall conform ta Section 5.4.

Pararneters Spécifieation

1. Carbon Black 20£025%
2. Minimum Tensile Strength 300 kg/cm'2

3. Minimum Flongation 100 % i
1. Flame Propagation See Sectlon .4

Table 2 Cable sheath specification

b) The bidder shall provide full details of span lengths, sags and tension of
aerial cables that limit the elongation and sensitivity to static fatisue of
cable under a specified design load concerning side and weight of cable,
distance between the utility poles and storm loading region for Thailand.
The installation conditions specified in Table 3 and shall be used for
guidelines to propose such detailed calculation.

ﬁaram_c_ters - el ) Value
1. Maximum 'poL-z-aq—s;)“é;n length 40 m
2. Temperatyre Installation 32 °C
Operation Tropical, -10 °C to 70 °C

3. Worst case loading Wind Velocity Max. 126 km/hr
condition (short-term) Temperaturc 25°C
4, Initial Sag - : .0.5% of span length

| 5. Relative humidity Up to 90%, no frost

Table 3 Installation Conditions

Page 6 of 13
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4.3, Cable marking

The completed optical fiber drop cable shall be permanently and good

legibility marked. The color of marking shall preferably be white color and

printed on the sheath.

a)

b)

Length marking

The optical fiber drop cable shall have sequentially numbered length
marking at intervals of approximately 1 (one) meter. The starting number
of ordering length for any coil shall begin whit zero meter. The accuracy
of the measurement of length marking shall be held within the limits
of + 1%.

Identification marking
Each marking leneth inlerval, the identification marking shall be
permanently identified as to NT - National Telecom, manufacturer,
contracl number, project nane, year (C.C.) of manufacture, type and sizq
of.
Example: NT-National Telecom ARC 200/3270000698/2566 DEF 2023
OFC/SM/ADW-R (Non-Metallic)/Nylon-X F

Whereas:
NT - National Telecom = NT- National Telecom plc.
ABC = Manufacturer
200/3270000698/2566 = Contract number
DEF = Project name (see remark)
2023 = Year (E.C.) of manufactwe
OFC = Optical fiber cable
SM = Sinele mode

ADW-R (Non-Metallic)/Nylon= Non-Metallic Armoured Round
Type Drop Wire/Nylon Sheath
X = Number of fibers
F = Fibers
Remark: If supplied for turnkey project, the project name shall be
marked,

The cable marking process shall not reduce or increase the sheath
dirnensions. The paint used shall be clearly visible, adhesive with the
sheath and resistive to environmental conditions during the lifetime of the
cable.

Page / of 13
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5. Mechanical and Environmental Characteristics

Ihis Section covers the mechanical, environmental, and endurance qualification
requirements for completed cables. Test wavelengths shall be within limit of 1550
% 10 nm. Test to establish the mechanical propertics of the cables shall have no

detrimental effect in transmission characteristics on the transmission properties of
the cables.

5.1. Tensile Loading

Test standard: [EC 60794-1-2-E1 or EIA-455-33A

Pre-requirements:

The test cable is set to the tensile test machine. (See Figure 1 in IEC
60794-1-2)

Length of cable under load: sufficient to achieve the desired accuracy
of measurement of attenuation change.
Load cable: = 300 N
Test result:
- The fiber strain is measured during the cable which has been
subjected to the installation load for 5 minutes. It shall not be
greater than 40% of the fiber proof test (since fiber proof test =

1%, so that fiber strain < 40% of 1% that means fiber strain
shall not be greater than 0.40%).

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

- No fiber break and no sheath damage.

5.2. Cable Bending Test
Test standard: |EC 60794-1-2-E11A

Pre-requirements:

Mandrel radius: 30 mm
Number of cycles: il
Number of turns; 10

Test result:

- Change of attenuation after testing: < 0.1 dB.

- No fiber break and no cable damage.

Page 8 of 13
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53. Temperature Cycling Test

54.

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

Pre-requirements:

Variation of temperature: -10to+70°C
Number of Cycles: 2
Soak time: according to Table 4
Condition measurement: - Low temperature condition (-10+2°0)

- High temperature condition (70+2°C)
Test result:

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

- No fiber break and no cable damage.

Mininnum Soak for a Given Sample Mass
Sample Mass (kg.) Sample Mass (lb.) Soak Time_(l-lgurs)

M < 0.35 M < 0.77 0.5
035 <M < 0.70 077 <M < 1.50 1

0.70 < M < 1.50 150 < M < 3.30 g
1.50 <M < 15.00 330 <M < 33.00 4
1500 <« M « 100 33.00 <M « 220 8
100 <M < 250 220 < M < 550 12
250 < M < 500 550 < M < 1100 14
M > 500 M > 1100 16

Table 4 Temperature Cycling Test
Cable Sheath Test

The procedure for testing fiber cable sheath shall be as follows or by
equivalent method:

Carbon Black: The procedure for carbon black testing shall conform to ASTM

D1603 or ASTM D4218 Standard Test Mcthod for Carbon Black in Olefin
Plastics.

Tensile_strensgth_and_elongation: The procedure for tensile strength and
elongation testing shall be tested in accordance with ASTM D-2633 or ASTM O
638.

Page 9 uf 13
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Elame. Propagation; The procedure for flame propagation testing shall be
tested in accordance with IEC 60332-1. The charred or affected portion shall
not have reached within 50 mm of the lower edge of the top clamp.

6. Quality Assurance and Factory Testing
6.1. The contractor shall submit full details of their Quality Assurance procedures

which shall ensure that the cables fully comply with the requirements of
specification.

6.2.

6.3.

The contractor shall guarantee that the materials used for production of the
fibers and coatings shall be of the same origin for all cables. Combination
fibers and coatings from different suppliers are not acceptable. Factory
splicing of optical fiber is not permitted.

lesting of equipment and malenal to be supplied under thé cottract shall be
carrled out by the contractor in accordance with agreed QA procedure. lest
results shall be provided to NT by the contractor.

6.3.1. Fiber Testing

6.3.2.

Fibers shall be tested Geometrically, Optically, and for their
Transmission Characteristics.

a) Geometric tests shall include the following:

®  Mode field diameter

¢ Cladding diameter

e  Core cladding concentricity

e Cladding non circularity (mcasuring method: microscope)
b) Optical properties of the fiber shall include tests such as:

e Cut-off wavelength

c) Transmission test shall include the following for each production
length.

® Attenuation: The attenuation coefficient and the attenuation
graph by OTDR shall be provided.

# Chromatic dispersion

Cable Testing

Ready-made optical cables shall be tested for their Transmission
Characteristics according to test methods specified in ITU-T Rec, G650.

Page 10 of 13
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6.4. Cables containing any metallic members shall be subject to testing for

6.5.

6.6.

increased loss due to hydrogen produced by corrosion. In addition, an
estimate of the hydrogen amount inside the cable during its life cycle shall
be given.

Independently certified test records of specified materials and components
and assembled cable parameters shall be submitted to the NT if so
requested.

The contractor shall submit to the NT, on or before the delivery of cables,
detailed test reports for every delivered length and for each production batch
of a given size of cable.

. Packing and Marking
7.1, The cable shall be packed into a standard length of 1,000 meters per reel or

7.2,

7.3,

as specified in order with tolerance of - 0, + 5 %.

The cable wound on the reel shall be wrapped with plastic tape or other
suitable material to protect the cable during shipping and handling. Both ends
of the cable shall be fitted with a suitable cap and firmly secured.

Each reel shall be packed in the cardboard box and shall have a label
showing the description such as Optic Drop wire for t11X, SM/OFC/ADW-R
(Non-Metallic)/Nylon, the number of fibers, N1 contract, the reel Number,
Cable length In meters, weight (Kg) per reel, year of manufacture and name ol
the supplier.

. Specific Conditions

The proposed cable shall meet the requirement in these specific conditions,
otherwise those cables will be rejected.

8.1

Specific Environmental Conditions

All the cable shall meet or exceed to the following lernperature ranges as
below:

8.1.1 Temperature Cycling
Installation, Operation and Storage/Shipping temperature ranges are

as follow:
Installation: 0 to 60 °C
Operation: -10  to 70 °C
Storage/Shipplng: ~ -20  to 70 °C

Page 11 of 13
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8.1.2 With their Technical Proposals, the Bidder shall submit certification or
other suitable evidence verifying that the products offered are
qualified to the above environmental conditions and ranges.

8.2  Specific Acceptance Test

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

822 The tests shall be performed by laboratory of Technical Research
and Develop Department of NT or official representative. NT reserves
the right to test some vital item if so requires.

823 The contractor shall submit the details of factory testing after
delivering the cable to NT. In the event that the cable so test fails to
meet the specifled requirements, NT reserves the right to reject all
the cable,

(Attached 1 page of test instrument list)
End of Specification
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