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National Telecom PutﬂCompany Limited

Specification No.OES-004-065-01

Fixed Line and Broadband Development Sector [ssued: September, 2022

1

All-Dielectric §elf*S§,|pp_Q[tjn_gﬂﬁmg Retardant
Single Mode Optical Fiber Cable (ADSS-FR OFC)

General

1.1

1.2.

1.3,

1.4,

1.5.

1.6.

This specification covers the requirements of the All-Dielectric Self-Supporting
Flame Retardant Single Mode Optical Fiber Cable (ADSS-FR OFC) to be
supplied to National Telecom Public Company Limited (NT) intended
primarily for aerial application especially using this type of cable in some area
where the optical fiber cable (figure 8 metallic) is not allowed to install.
However such application shall be done on hasis of maximum benefit to NT.

The ADSS-FR cable herein after referred to as the “CABLE” shall comply with
the requirements of this specification and generally meet any latest relevant
[TU-T Recommendation or better.

This  specification shall be mainly designed to apply for core
network/backbone network and also for the access network (last mile).
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 primary design consideration of the cable 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 this following inforrnation shall be provided in bidding
document by bidder. '

1.6.1. Fiber information: manufacture name, factory location, manufacturing
method (i.e. MCVD, OVD, VAD, etc.) and the refractive index.

1.6.2. Product specification issued by manufacturer including cable weight
(kg/kim), overall diameter of cable and cable drum specification.
1.6.3, Lifetime calculation of the proposed cable as required in Section 1.5,

1.6.4. Test method and test data result of all requirements of Section 2.1,
2.2 and 5 according to this specification.

O“ ey Page 1 01’23/% N
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1.6.5. Fully filled down in test instrument list which is attached to this
specification including the pictures of all test instruments involved.

1.7. The other test method standards which are equivalent to as specified in this
specification shall be allowable.

2. Fiber Characteristics
All characteristics of the cabled fiber (fiber of finished cable) shall be, at least, in
accordance with the ITU-T Recommendation G.652.D and shall be as follows.
Unless otherwise specified, the test method of section 2.1 and 2.2 shall be
accordance with the ITU-T Recommendation G.650.
2.1. Fiber characteristics

ltem Specification
Fiber type Single mode B B -
Fiber material High grade silica, compound silica glasses or

equivalent material.

Fiber primary protective material UV curable acrylate, UV curable urethane,

epoxy acrylate or equivalent material.

Mode field diameter 9.2 um = 0.4 um @1310 nm
Cladding diameter 125 pum + 1 pm
Core-cladding concentricity error < 0.5 um

Cladding non-circularity <1.0%

Coating diameter (primary coating) | 245 pm = 5 pm according to EIA/TIA-455-173

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

2.2. Cable Optical Characteristics

2.2.1. Attenuation coefficient (attenuation loss)

Wavelength (nm) | Maximurd Attenuation (dB/km)
1310 0.33
1383% 0.30
1490 0.23
1550 0.20
1625 0.21

Ol - Page 2 of 23 .
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¥ Maximum attenuation at this wavelength represents post-hydrogen
aging performance according to IEC 60793-2-50 regarding the B1.3 fiber

category.

2.2.2.

The other optical characteristics

item

Specification

Zero dispersion wavelength (Ao

1300 ~ 1324 nm

Zero dispersion slope @ 7\,0

< 0.092 ps/(nm’ km)

Chromatic dispersion

@ 1310 nm < 3.5 ps/(nm.km)
@ 1550 nm | < 18.0 ps/(nm.km) =
@ 1625 nm < 22.0 ps/(nm.km)

Cable Cut-Off Wavelength (Acc)

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

Attenuation coefficient @1285~1330 nm

< Measured attenuation
@1310 nm + 0.03 dB/km

Aftenuation coefficient @1525~1575 nm

< Measured attenuation
@1550 nm + 0.02 dB/km

Attenuation with macrobending of
fiber 100 turns, 30 mm radius

@ 1550 nm

<0.10 dB

(PMDy)

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

< 0.2 ps/ km'"”

3, Cable Structures
3.1.

The cable structure shall accommodate at least the following fiber capacities;

a) 12 fibers i) 108 fibers
b) 24 fibers ) 120  fibers
c) 36 fibers k) 144 fibers
d) 48 fibers ) 216 fibers
e) 60 fibers m) 240  fibers
f) 72 fibers n) 264 fibers
g) 84 fibers 0) 288 flbers
h) 96 fibers p) 312 fibers
O"l‘ Page 3 of 23 _.
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Filler
Buffer Tube
- Optical Fiber
Strength Member
Filling Compound
Ripcord Additional Strength Member
Core Binder and wrapping
Rip cord
Swellable Material
Cable Sheath
Color Stripe

Flgure 1 Cross-Section of ADSS OFC 12 fibers

3.2. The required cable structure and color identification shall be specified in the
Table 1 and 2 respectively,

Fiber No. of elements buffer tubes x fibers in buffer
Capacities 1 2nd tube
12 5 . 2% 6
24 5 . 4x6
36 5 . 3x 12
48 5 - 4x12
60 5 . 5x 12
72 6 X 6x 12
84 7 - 7x 12
96 8 ™ 8x12. .
108 9 : 9x 12
120 10 ) 10 x 12
144 12 - 12 x 12
216 6 12 18 x 12
240 7 13 20 x 12
264 8 14 22 x 12
288 9 15 24 x 12
312 10 16 26 x 12

Table 1 Cable Structure

q-l ] Page 4 of}! g
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___Fibers/buffer tube

1

_Fiber, Unit Identification
Blue

~ Orange
Green

Brown

Slate

White

Red

Black

O |0 | Oy O BN

Yellow

Violet

Rose

Agua

Color 1-4 with a black tracer
(These items shall be applied to
identify only the buffer tube.)

Table 2 Fiber and Unit Color Identification

3.2.1. The color identification specified in Table 2 shall be in accordance
with EIA/TIA-598-A (Optical Fiber Cable Color Coding).
3.2.2. The coloring shall be stable during the lifetime of the cable. 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 that herein after called the fiber rub test as
described in section 5.11.

Minimum Bending Radius of Cable

The minimum allowable bending radius of the cable shall be 20 times the

external diameter of the cable during handling or installation, and 15 times

when fixed.

a_‘.
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4, Cable Characteristics

4.1, Cable core, construction and cable characteristic are described in detail

below,
item Descriplion
Optical fiber Construction | As per section 2
Filling compound Material Thixotropic compound or equivalent
Characteristic | Non-hygroscopic, non-nutritive to fungus,
electrically non-conductive, free from dirt
and foreign matter. It shall be readily
removable with conventional non-toxic
solvents
Buffer tube Material Polybutylene terephthalate (PBT) or
polycarbonate or equivalent
Construction | As per table 1
Characteristic | Resistant to kinking and stranded around the
CSM using stranding method of Reverse
Oscillating Lay (ROL) Technique (SZ direction)
Filler rod Materlal .Non-metalti_c“ i
Assembly placed on position where not interrupt the
consecutive positioning of the buffer tube
Stranding Method Reverse Oscillating Lay (ROL) Technique (SZ
direction)
Central Strength Material Non-metallic
heamber(ESk) Characteristic | Provide both tensile and anti-buckling
strength to the cable
Water blocking Material Dry swellable materials such as tape or yarn
element or equivalents
Characteristic | Dry core technology and fully water blocked,
contain super absorbent polymer (SAP) which
rapidly swell upon contact with water
Core covering Mater"i.a[ o Dry. sweLlaBLé material or non-hygroscopic
dielectric material

ank Page 6 of 23 .
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ltem Description
Characteristic | Completely covered with one or more layers
of dry swellable material or non-hygroscopic
dielectric material
Core binder Material polyester or equivalent materials
Characteristic | Helically applied around the core of
stranded cables to secure the buffer tubes in
their position
Additional strength | Material Aramid yarns o
member i =—Eeme=S
Number To assured that the tensile strength of the
(if necessary) cable meet the tensile strength requirement.
At least one layer or more layers of aramid
yarns shall be wrapped around the core
covering
Ripcord Material Aramid cords
Number 2
Characteristic | Capable of slitting the cable sheath for a
continuous length of 1 (one) meter
Sheath Material UV-proof Flame retardant polyethylene black
Compound (FRPE)
Thickness > 1.5 mm
Cable structure Figure 1

4.2, Cable sheath and installation condition
a) The cable sheath shall not promote the growth of fungus and free from
pinholes, joints, mended places and defects of any kind. The
qualification of cable sheath shall be according to the table 3 below.

d.L :
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Parameters

Specifigation

Test Method

1. Carbon Black 23+ 0.25% ASTM D1603 or
IEC 60811-605
2. Minimurn Tensile Strength | 120 kg/cm2 ASTM D470 or
- IEC 60811-501
3. Minimum Elongation 300 % ASTM D470 or

IEC 60811-501

4. Carbon Black Dispersion

5. Thermal oxidative stability
(OIT-Test)

| Well dispersed : Grading < 3 | [EC 60811-607
OIT at 210°C > 60 min.

IEC 60811-410

Table 3 Cable sheath specification

b) The bidder shall provide full details of span lengths, sags, and tensions of
the cable that limit the elongation and sensitivity to static fatigue of the
cable under a specified design load concerning size and weight of the
cable, distance between the utility poles, and storm loading region for
Thailand. The installation conditions specified in table 4 and shall be

used for guideline to propose such detailed calculation.

Parameters Value
1. Maximum pole span length 40 m
2. Temperature Installation 32 °C
Operation Tropical, -10 °C to 70 °C
3. Worst case loading Wind Velocity Max. 126 km/hr
condition (short-term) Temperature 25 °C

4. Initial Sag

0.5% of span length (40 m)

5. Relative humidity

Up to 90%,_no frost

Table 4 Installation Conditions

4.3, Cable marking

43.1, Length marking

The outside cable sheath shall have sequentially numbered length
marking at intervals of approximately 1 meter along the whole cable
length. The starting numbet of ordering length for any reel shall begin
with 0000 M (zero meter). The accuracy of the measurement of

length marking shall he held within the Umits of 1.19%.

(:V‘ ) Page 8 (}E’/" .
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[dentification marking
Each marking length interval, the identification marking shall be
permanently identified as to NT - National Telecom, manufacturer,
contract humber, project name, year (E.C.) of manufacture, type and
size of.
Example: NT-National Telecom ABC 200/3270000698/2565 DEF 2022
OFC/SM/ADSS-FR-XXF
Where as:
NT - National Telecom = NT- National Telecom plc.
ABC = Manufacturer
200/3270000698/2565 = Contract humber
DEF = Project name (see remark)
2022 = Year (E.C.) of manufacture
OFC = Optical fiber cable
SM = Single mode
ADSS-FR = All-Dielectric Self-Supporting
Flame Retardant
XX = Number of fibers
F = Fibers
Remark: If supplied for turnkey project, the project name shall be
marked,
Additional identification marking

The outside of cable sheath shall be permanently identified by
extruding the color stripe (width 2.5-4.00 mm.) while forming cable
sheath throughout the cable length, The color stripe shall contain
the UV resistance additive for UV protection (UV proof). The color
stripe dimension and position shall be shown in figure 2.

Figure 2 Cable Making

The color of marking for section 4.3.1 and 4.3.2 shall preferably be
white color and the color of marking for section 4.2.3 shall be

o Page 9 of 23
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specified by order. The marking color for section 4.3.1, 4.3.2 and 4.3.3
shall be in accordance with EIA/TIA-598-A

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

5. Mechanical and Environmental Characteristics
This section covers the mechanical, environment, and endurance qualification
requirements for completed cables. Test wavelengths shall be within limit of 1550
1 10 nm. Test to establish the mechanical properties of the cables shall have no

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

5.1. Tensile Loading
Test standard: IEC 60794-1-2-E1 or EIA-455-33A
Pre-requiremeints:
Length of cable under load: sufficient to achieve the desired accuracy
of measurement of attenuation change.

Diameter of mandrel: 30 x outside diameter of cable

Load: 2 1,800 N (12-60 fibers cable)
= 2,500 N (72-120 fibers cable)

2 3,000 N (144-312 fibers cable)

Test result:

- The fiber strain is measured during the cable has been subjected to
the installation load for 1 hour. It shall not be greater than 1/3 of
the fiber proof test (since fiber proof test = 1%, so that fiber strain <
33 % of 1% that means fiber strain shall not be greater than 0.33%).

- Change of attenuation for each test stage (during loaded and after
load removal) compared with attenuation before testing : < 0.05 dB.
No fiber break and no sheath damage.

5.2, Impact Resistance
Test standard: EIA/TIA-455-25B or IEC 60794-1-2-E4
Pre-requirements:  The cable specimen for testing, the messenger wire shall
be removed prior testing.

ol Page 10 of 23/?
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Impact energy:
Number of impacts:

Radius of hammer head:

Impact rate:
Test result:

Change of attenuation measured between before and after test: <

according to Table 5

20 Cycles
125 % 0.1 mm.

< 2 sec/cycle

0.1 dB.
- No fiber break and no cable damage:
Cable Diameter Impact Energy
mm. Inches N.m Lb.ft.
D<38 | DgO15 | 074 | 054 |
 38<D<53| 015<D<g021 | 147 | 108
| 53<D<75 | 021<D<0.30 221 163
75<Dg13.0 | 030<D<051 | 294 2.17
130<D<150 | 051<D<059 | 441 3.25
150<D <166 | 059<D <065 5.51 3.80
166 <D <189 | 0.65<D<0.75 | 5.88 434
189 <D <214 | 075<D<0.84 6.62 4.88
214 <D 084 <D 7.53 5.42

Table 5 Impact Resistance Test

5.3. Compression/Crush Test

5.4.

Test standard:
Pre-requirements:
Load:

The cable specimen for testing, the messenger wire shall be removed

prior testine.

>

EIA/TIA-455-41A or IEC 60794-1-2-E3

2,200 N

Loading time: 2 10 min. (one point and one time)

Test result:

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

No fiber break and no cable damage.,

Flexing/Repeat Bending Test

Test standard:
Pre-requitements:

Diameter of mandrel :

EIA/TIA-455-104A or IEC 60794-1-2-£6

20 x diameter of cable

C{*'

OES-004-065-01
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Load: according to Table 6
Number of cycles: 2 25 cycles
Flexing rate: < 2 sec. /cycle

Test result:
- 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 cable damage.

Cable Diameter Minimum Load

mm. Inches Kg Weight | N
D25 D <0.098 15 14.71

25<D540 | 0098 <D<0.157 2.5 2452
4.0 <D £ 6.0 0.157 < D £0.236 4.0 29.23
60<D<90 | 0236<D=Z0354 4.5 4413
90<D <130 | 0354 <D <0511 5.0 49.03
| 13.0<D <180 | 0511 <D=<0.708 25 53.94
180<D X240 | 0708 <D <0944 6.5 63.74
240<D<30.0 | 094¢4<DZX1.181 | 70 68.65
D > 30.0 D> 1.181 75 73.55

Table 6 Flexing/Repeat Bending Test

5.5. Water Penetration Test

Test standard: EIA/TIA-455-82B or [EC 60794-1-2-F5
Pre-requirements:

Height of water column: 1m,
lest time: 1 hour
Sample length: 3m.

Test result:

- At the end of 1 hour period, no water shall have leaked from the
opposite end of the cable.

5.6. Twist/Torsion Test

Test standard: EIA/TIA-455-85A or IEC 60794-1-2-E7
Pre-requirements:

Twist rate: <1 min./cycle

Twist angle: Tt 180 degree
Number of cycles: 10 cycles

onls Page 120f 23
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Load: according to Table 7
Test result;
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 cable damage.

Cable Diameter Recommended Load
mm.  n | kgWeight | N

DL25 D <0.098 15 14.71
25<D<40 | 0098 <D <0157 2.5 24,52
40<D<60 | 0157 <D <0236 4.0 29.23
60<D<90 | 0.236<D=<0354 45 | 4413
90<D <130 | 0354 <D<0511 50 49.03
130<D<180| 0511<D<0708 | 55 53.94
180<D <240 | 0708 <D <0944 65 | 63.74
24,0 <D <300 | 0944 <D <1181 7.0 68.65
D>300 D>1.181 7.5 73,55

Table 7 Twist/Torsion Test

5.7. Cable Bending Test
Test standard: IEC 60794-1-2-E11B
Pre-requirements:

Diameter of mandrel: 20 x diameter of cable
Number of cycles: 1
Tesl resull:

- 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 cable damage.

5.8. Temperature Cycling Test
Test standard: EIA/TIA-455-3A or IEC 60794-1-2-F1
Pre-requirements:
Variation of temperature: - 10to + 70 ° C
Number of Cycles: 2
Soak time: according to Table 8
Condition measurement: - Low temperature condition (-10+2°C)

<
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- 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.

Minimum Soak for a Given Sample Mass
Sample Mass (kg.) | Sample Mass {lb.) [ Soak Time (Hours)

M < 0.35 M < 0.77 0.5
0.35 <M <070 0.77 <M < 1.50 1

070 <M< 150 1.50 < M < 3.30 2 |
150 <M< 1500 | 3.30 <M < 33.00 a
_15.00 <M = 100 33.00 <M < 220 8
100 < M < 250 229<M5550 ([ 12
250 <M <500 | 550 <M < 1100 14
M > 500 M > 1100 16

Table 8 Temperature Cycling Test

Cable Sheath Test ,
The procedure for testing fiber cable sheath shall be as specified in section
4.2 a) cable sheath specification. The certificate of analysis (COA) or test
report of raw material properties shall be referred for consideration.

5.9.

5.10. Flame Propagation

To qualify the design, the cable must pass the flame propagation Test by IEC
60332-1. The conditions for testing shall be conformed to NT’s specification
as follow:
Test method: IEC 60332-1 Test of the fire behavior on a single
Cable (Flame retardancy)

600£25 mm.

Overall diameter of test piece D < 25 mm.

Test sample:

Test result:
- The cable shall pass the test, if the distance between the lower
edge of the top support and the onset of charring is greater than
50 mm. All soot is to be ignored. Softening or any deformation of

the non-metallic Is also to be ignored.

=
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50 mm. All soot is to be ignored. Softening or any deformation of
the non-metallic is also to be ignored.
5.11. Fiber Rub Test
To qualify the fiber color coating, the fiber shall pass the fiber rub test. The
conditions for testing shall conform to NT specification as follow:
Pre-requirements:
Sample: 50 cm length of the single colored fiber.
Materials; 1. Absorbent materials in white color such as cleaning tissue
or soft cotton cloth.
2. Pincers
3. MEK Solution, grade: MEK FOR ANALYSIS, Code: 462703,
Carlo Erba Reagents Co.Ltd , Local supplier: Vidhaya-som
Co.ltd, etc.
4, Tool for fixing one end of the colored fiber
5. Rubber ¢loves
6. Mask

[N
Figure 3 Fiber Rub Test
Procedure:  The test shall be prepared and performed according to figure 3.
The 5 ml (5 milliliters) of MEK solution shall be dripped at the
i 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.

Cfl ; Page 15 of 23,;
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6. Quality Assurance and Factory Testing

6.1 Contractor shall submit full details of their Quality Assurance procedures and
their processes which shall ensure that the cables fully comply with the
requirements of specification, The details shall at least include: raw material
supplier selection, raw material inspection, process manufacturing, testing and
after sale service.

6.2 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 is not acceptable. Factory splicing of optical
fiber is not permitted.

6.3 Testing of equipment and material to be supplied under the contract shall be
carried out by the contractor in accordance with agree QA procedure, Test
results shall be provided to NT by contractor.

6.3.1. Fiber Testing
Fibers shall be tested Geometrically, Optically, and for their
Transmission Characteristics.
a) Geometric tests shall include the following:
® Mode field diameter
e Cladding diameter
® (Core cladding concentricity
e Cladding non-circularity (measuring method : microscope)
b) Optical properties of the fiber shall include tests such as
® The refractive index difference
® Cut-off wavelength
c) Transmission test shall include the following for cach production
leneth :
e Attenuation; The attenuation coefficient and the attenuation
graph by OTDR shall be provided.
e Chromatic dispersion
® Polarization mode dispersion (PMD)
6.3.2, Cable Testing
Ready-made optical cables shall be tested for their Transmission
Characteristics according to test methods specified in [TU-T Rec. G650.

6.4 Cables containing any metallic members shall be subject to testing for
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.

Orl ‘ Page 16 of 23?
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6.5 Independently certified test records of specified materials and components
and assembled cable parameters shall be submitted to the NT if so
requested.

66 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 and type of cable.

Packing and Marking
7.1 Packing - Cable drum
7.1.1.  Material
a) Wood: Hardwood (non-coniferous wood) or softwood (coniferous
wood). The molsture content of wood shall be less than 30%.
b) Steel: The steel used in construction of the drum shall be the
same quality as normal commercially available products.
Drum shall be wooden drum or steel-wooden drum which made
from wood or steel-wood material. The wood material part (con
coniferous wood) shall be treated by the preservative treatment as
section 7.1.2
7.1.2.  Preservative Treatment
If softwood (coniferous wood) used, the softwood (coniferous wood)
shall be pressure treated by full-cell process (Bethell process) or
equivalent process with one of the preservatives (solution of
Chromated Copper Arsenate, CCA) listed in Table 9.

Preservative | Minimum retention in kg. of dry salt or
(ccA) paste per cubic metre of timber
Boliden K33 9.6
Celcure 12.0 ]
Tanalith C 12.0
Table 9

Remark: The other preservatives than those listed in Table 10 shall
be allowable,

The sequence of procedures used in the full-cell process is

summarized below:;

a) Enclose dried wood in a pressurable cylinder.

b) Use a vacuum pump to remove the air from the cylinder and
pressurized with a stabilized vacuum of 635 mm Hg for a period
of 30 minutes.

q.l - Page 17 of 23/?s
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o) Without releasing the vacuum, allow the cylinder to fill with a
liquid preservative.

d) Apply pressurized with a stabilized pressure of 200 psi (14 bar) for
a period of 120 minutes to the cylinder.

e) When the desired and measured amount of liquid preservative
has been absorbed, release the applied pressure and drain the
cylinder (initial drain).

f)  Apply a final vacuum (635 mm Hg.) to expand the air remaining
in the wood. This forces excess liquid to exude from the surface
and run off.

g) Release final vacuum. As the remaining air in the cell contracts,
much of the surface welness will he reabsorbed into the wood
(This reduces dripping later),

h) Remove the treated wood products from the cylinder.

Construction

a) The construction of drum shall be strong enough to withstand
any normal impact during transportation, instaltation and storage.
Nails and staples used in the construction of the drum must not
be placed in a position where they can damage the cables. The
drums shall be non-returnable.

N

The cables shall be supplied on drum in lengths as specified at

the time of contract. The standard reel shall be = 4,000 m (with

tolerance of -0%, +5%). Each length of cable shall be wound on
separate drum unless otherwise specified or agreed to by NT.

c) The diameter of the barrel shall not be less than 10 times the
outside diameter of the cable. The thickness of harrel lagging
shall not be less than 3.2 cm.,

d) The diameter of flange shall be large enough to prevent damage
to the cable during reeling or unreeling. The thickness of flange
shall not be less than 2.5 cm.

e) The minimum thickness of batten shall be 4.0 cm. The interval
between kbattens shall be small enough to prevent the rodent or
squirrel from going inside the drum.

f)  The spindle hole shall allow use of a 7.5 cm spihdle without

hending. The averall width of cahle drum shall not be greater

than 120 cm.

_&l‘ ?age 18 Ofﬁj
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g) For testing purposed, the inner end of the cable 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 the drum vial a suitably
constructed slot on the inside of a drum flange. A minimum
length of 1 m of the inner end shall be accessible.

h) The cable ends shall be securely fastened so as not to protrude
beyond any portion of the drum and to prevent the cable from
becoming loose in transportation.

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

) If so required, the ends of cables shall be equipped with a
pulling eye. The pulling eye shall be equipped so that ingress of
moisture and escape of filling compound is prevented and such
that no strain is transmitted to the fiber during shipping, handing,
storage and installation.

k' The cable drum (including the battens for covering and
protecting the cable drum) shall be treated by one of the
following measures: Heat treatment or Fumigation by methyl
bromide according to the International Standards for
Phytosanitary Measures No.15 (ISPM #15); Guidelines for
Regulating Wood Packaging Material in International Trade, latest
issue, The ISPM #15 certified shall be declared on cable drum as
specified in section 7.2.

7.2.  Marking - Cable drum

721

Cable Drum

Details given below shall be distinctly marked on a weather proof

material on both outer sides of each drum flange;

a) NT, Thailand

b) Arrow showing the direction the drum shall be rolled.

c) Country of origin

d) The label of caution plate, ‘CAUTION - OPTICAL FIBER CABLE
NOT TO BE LAID FLAT’ or equivalent instruction sign.

e) Manufacturer’s name or trademark

Of‘ 1  Page 19 of Zy
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f) A mark indicating the location of the inner end of the cable if
located internally.

g) NT code

h) Batch number

i) ISPM 15 mark (This marking shall be accordance with the ISPM 15
Annex Il and also as described in Figure 4).

. XX - 000
p,
¥ YY-DBCB
Figure 4
Remark: XX = ISO country code
000 = Unique number assigned by the NPPO (National
Plant Protection Organization)
YY = Heat treatment (HT) or Methyl bromide (MB)
DB = Didn’t bark
B = Certification body

IPPC
7.22 Marking Plates
Marking plates containing the following information shall be securely

International Plant Protection Convention

attached to the both outer sides of each drum flange.
The numerals shall be punched:
a) Material specification

(&)

) Type and size of cable

) Cable lensth in meters

d) Net weight in kilograms
e) Gross weight in kilograms
f)  Reel number

g) Manufacturer’'s name

3

) Year of manufacture

i) Purchase order number (P/O NO.)

j)  Project number / NT’s Contract number
The plated shall be made of non - corrodible material. All marking shall be in
accordance with Figure 5 and 6.

ot Page 20 of zj/é
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ABC

Manufacturer's name

OFC/SM/ADSS-FR XXF

NT CODE NT

KOOOOOXX THAILAND
CAUTION MARKING
PLATE PLATE

END
MADE IN,.....
¥ Drym NO.......

ROLL THIS WAY

Figure 5 Cable-drum marking

MATERIAL SPECIFICATION
TYPE AND SIZE

CABLE LENGTH

DRUM (REEL) NUMBER

NET WEIGHT

GROSS WEIGHT
MANUFACTURER’S NAME
PURCHASE ORDER NUMBER
CONTRACT NUMBER

g XXXX M

r XXX KGS.

P

Erd

SINGLE MODE OPTICAL FIBER CABLE
SM/ADSS-FR Cable xx F

XXX

XXX KGS.

ABC

XXXXXXXXKX

XXX/ XXKXAXXHXXKKS25XX

Flgure 6 Marking plate

brl - Page 21 0?25@
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8. Specific Conditions
The proposed cable shall be met 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 temperature 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/Shipping: ~ -20  to 70 °C
8.1.2 With their Technical Proposals, Bidder 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 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 reserve
the right to test some vital item if so requires.

8.23 The contractor shall submit the detail of factory testing after
delivered the cable to NT. In the event that the cable so test fails to
meet the specified requirements, NT reserves the right to reject all
the cable.

(Attached 1 page of test instrument list)
End of Specification
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TOT Corporation public company limited Specification No, OES-004-001-02
Outside Plant Bquipment Standard Seclor Issued . Maich, 2005

WOODEN CABLE DRUM

1 GENERAL

This specification covers the requirements for wooden cable drum suitable

for transportation and storage of TOT Corporation public company
limited(TOT).

]

MATERIAL

2.1 Wood : Hard wouden ur preserved soliwood.

2.2 Steel : The steel used in construction of the drum shall be the same
quality as normal commercially available products.

3 PRESERVATIVE TREATMENT DRUM

Cable drums shall be pressure treated with one of the preservatives
listed in Table 1.

Preservative Minimum Retention in Kg. of dry salt
or paste per cubic metre of timber
Boliden K 33 9.6
Celcure 12.0
Tanalith C 12.0
Table 1

4 CONSTRUCTION

The construction of wooden cable drum shall be strong enough to withstand any
normal impact during transportation and installation. The number of battens or
lags wsed to cover the drum shall be specitied by the manufacture provided that
(he interval between battens or lags shall be small enough to prevent the rodent
or squirrel from going inside the cable drum. After lagging, the galvanized steel
wire or steel tape shall be fitted to the lag over each flange of the reel.

27
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B

DRUM DIMENSIONS

For the purpose of this specification the name of the various component
used for manufacturing cable drum are indicated in Figure I. All dimensions of
drum in Table 2 are minimum value.

¢ Batten
= AT AN W A —r =T I'
=l e 1 I i ' ) 3 N i
| [ 11 RO o
| 1 Bolt-—- 7 % . S
. One center suppon or Ve Q.. . N~/
| - 1] N \
- Two center support o 3
(1] N
= - -~ .- ‘ . ~~End support s )
H : - - {141 Washer - e
I L e L L M | = £ P o
E T L4 A
{ ] = i i l ] | | Sleel plite alo- <
Rz R ‘ ARE Boll—- | | i oSy
|| [ |1 e b o
- _ | L A
"g’“l - - 1t T L J
R |1 ‘ EY 7
|| k 2 =
i = ) | | B %
v = I .
Y
3 S
— Barrel lngging | N2 N .
| \ /.\\ <
| ‘ I \\ ) s
L —p
| &. | ‘ |
S| 1 |
- —1 -
_—— — -w — — -—

Figure I. wooden cable drum

Where D = Flange diameter

= Drum barrel diameter
Inside drum barrel width

= Ouiside drum barrel width
= Spindle hole diameter

F = Clearance under log

i}

Q=
i
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TOT Corporation public company limited OES-004-001-02
6  MARKING

Details given below shall be distinctly marked on a weather proof material on

both outsides of each drum flange

1) The manufacturer’s name or trademark

2) Year (E.C.)/ Month of manufacture

3) Type and size of cable

4) Contract number

5) Actual shipping length

6) Inner and outer end sequential length marking

7) Reel number

8) TOT code

9) Purchase order number (P/O No. )

10) Batch number (This marking shall not be less than 50 mm letters and shall
be different color {rom another marking)

11) Net weight and gross weight

12) Arrow showing the direction the drum shall be rolled

All marking shall be in accordance with figure 11.

EXAMPLE
) | XXX _
/ 3 2 Ry
' AP-0.5x600 - {3 )
9\; /- P/O NO32XXXXXXXX b - D NWa KGS. 11
St} _ GWaxxx KGS: | o’
| E Ed |
10— Z47TM0000 KR
- e .
- - END
_,'/
L6 OXXX-XXXX
" CONTRACT No.XXX/XXXXXXXXXX/25XX ‘4
T MFG.200X/XX (2]
12 “‘-EOPL THIS WAY e
. ~ A
Figure 11, e
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7 GUARANTEE

The bidder shall guarantee the delivered cable and cable drum for a period of
two years from the date of the final acceptance. Since the cable will be
exposed  to the tropical climatic condition during outdoor storage, with
daytime temperature up to 40°C and heavy rainfall with and average of
four months per year, therefore, should the cable drum's material become
defective (such as disintegration of wood tissue caused by fungi or other
micro-organism in wooden cable drum or corrosion in steel cable drum etc.)
and the cable drum cannot be rotated by man during the outdoor storage, then

the bidder shall make necessary change to a new cable drum at no cost for the
TOT.

END
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