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Spec No.: XDT 19-307019
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TECHNICAL SPECIFICATION

Single Mode Optical Fiber Drop Cable

(Round Type)

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

(According to ITU-T G.657A)
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OPTICAL FIBER DROP CABLE (Round Type)
Optic Dr ire for F'T'T Type

1. GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

This specification covers the requirements of the optical fiber drop cable
(round type) to be supplied to TOT Public Company Limited (TOT)
intended primarily for use in aerial application of the outside plant network.

The drop optical fiber cable (round type) herein after referred to as the
“cable” shall comply with the requirements of this specification and

generally meet any latest relevant ITU-T Recommendation or better.

This cable 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 termination
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 design consideration of the cable shall protect the optical fibers
from environmental and mechanical stresses.

Full details of this following information 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 g¢¢ <~

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

1.6.3 Test method and test data result of all requirements of Section 2.1,

2.2,2.3.2,2.3.3 and 5 according to this specification.

FOGCOM

Flber Optic Communication Co., Ltd.
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1.6.4 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.

1.8 The cable as this specification is designed for use installing in short cable
length. The suitable installed cable length should not be longer than 300 M.

1.9 In case of the installed cable length is longer than 300 M, the following
items should be applied:

1.9.1 The additional optical closure or (ODP) or SDP should be installed
for keeping the cable length as short as possible.

1.9.2 Or for the alternative way, the optical fiber cable for access service
(Dropwire Twisted) as per specification OES-004-044-XX,
(XX=latest issue) should be applied for this case.

1.10 The cable 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.

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.657A or G.657A1 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 Geometrical Characteristics
2.1.1 Cladding Diameter

The nominal value of the cladding diameter shall be 125 pum. The Lue

cladding deviation from nominal shall not exceed the limits of £1um.
2.1.2 Core-Clad Concentricity Error
The Core-Clad concentricity error shall not cxueed the limit of

2.1.3 Cladding Non-Circularity Flber Optic Communication Co., Ltd. ¢ 2 Vs

The maximum value of the cladding non-circularity shall not be more than 1.0%. w '

JIANGSU XDT INTERNATIONAL CO., LTD
Chuangli Road, Qidu Town, Wuijiang District, Suzhou City, Jiangsu Province China

Tel, +86-512-63033268 www.xdt-cable.com
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2.2 Transmission Characteristics

2.2.1 Mode field Diameter

The nominal value of the mode field diameter at 1310 nm shall be 8.6
um. The mode field diameter deviation shall not exceed the limits of
+0.4 um.

2.2.2 Cable Cut-Off Wavelength (Acc)

The cable cutoff wavelength in deployment condition shall not
exceed 1260 nm according to EIA/TIA-455-170.

2.2.3 The attenuation coefficient shall be as follows:

Wavelength (nm) Maximum Attenuation (dB/km)
1310 0.38
1383* 0.35
1490 0.30
1550 0.28
1625 0.30

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

2.2.4 The attenuation coefficient for the wavelengths range from 1285 nm
to 1330 nm shall not exceed the attenuation coefficient at 1310 nm by
more than 0.08 dB/km.

2.2.5 The attenuation coefficient for the wavelengths range from 1525 nm
to 1575 nm shall not exceed the attenuation coefficient at 1550 nm by /7~
more than 0.05 dB/km.

2.2.6 The maximum value of chromatic dispersion coefficient shall not be
grealer than 3.5 ps/(nm.km), 18.0 ps/(nm.km) and 22.0 ps/(nm.km) at
the 1310 nm, 1550 nm and 1625 nm wavelength respectively.

2.2.7 The zero dispersion wavelength, Ao, shall be between 1300 nm and
1324 nm, and the maximum value of the dispersion slope at ko , shall ' /

not be greater than 0.092 ps/(nm’ .km).

JIANGSU XDT INTERNATIONAL CO,,LTD
Chuangli Road, Qidu Town, Wujiang District, Suzhou City, Jiangsu Province China

Tel: +86-512-63033268 www.xdt-cable.com
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2.2.8 The maximum attenuation with macrobending shall not be exceed the
specified value as follows:

10 turns 15 mm radius <0.25dB  at 1550 nm.
2.3 Material Propertics of the Fiber

2.3.1 Fiber Materials

The fiber shall be made of high grade silica, compound silica glasses

or equivalent material.
2.3.2 Protective Material

2.3.2.1 The primary protective coating shall be made of UV curable
acrylate, UV curable urethane, epoxy acrylate or equivalent

material.

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

2.3.2.3 Removal of the primary coating for jointing preferably shall

be achieved without the use of chemicals.

2.3.3 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
IEC 60793-1-30.

3. CABLE STRUCTURE

3.1 The cable structure shall accommodate at least the following fiber capacilies

and the typical cable structuie shall be in accordance with figure 1.and 2,

a) 1 fiber
b) 2 fibers

W,b

FOCOM

Flber Optic Communicatlon Co., Ltd.
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Not to Scale
Suspension Unit
any S ©1.2mem Stes! Wire Strend
(7 % 0.4 mm)
Tight Buifer Tube
ol Optical Fiber
1 ,,E, Strength member
e (Aramid Yam)
- Sheath
. S

Figure 1 Cross section of | fiber cable

P Suspension Unit
®1.2mm Steol Wire Strand
(7 x 0.4 mm)

Tight Buffer Tube

Optical Fiber

Strength member
(Aramid Yam)

Sheath

~ 6.5 mm

Figure 2 Cross section of 2 fiber cable

3.2 The required cable structure and color identification shall be specified in the

Table 1.

Fiber count

No. A R

1-fiber 2-fibers FO :

1 Blue Blue Q S VY H
2

Flber Optic Communication Co,, Ltd.

Orange

. )
Table 1 Fiber Color Identification 1 %3 /)')A/

3.2.1 The color identification specified in Table 1 shall be in accordance
with ETA/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 identification shall be in tight buffer with color specified. The

JIANGSU XDT INTERNATIONAL CO., LTD ‘j;_/ ‘
Chuangli Road, Qidu Town, Wujiang District, Suzhou City, Jiangsu Province China

Tel: +86-512-63033268 www.xdt-cable.com
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fiber may be colored or uncolored.
3.3 Minimum Bending Radius of Cable

The minimum allowable bending radius of the cable shall be specified in the

Table 2.
Minimum bending radius Performance
1 fiber
With suspension Unit 130 mm (20xD)
Without suspension Unit 35 mm (10xD)

Table 2 Minimum Bending Radius of Cable

4. CABLE REQUIREMENT
4.1 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 (Thermo plastic
elastomer) or PBT (Polybutylen terephthalate) or PA (Polyamide) or PVC
(Polyvinyl chloride) or better material. The outer diameter of tight buffer
shall be 900 um (0.9 mm) for 1 fiber cable and 600 pm (0.6 mm) for 2 fiber
cable
4.2 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.

4.3 Cable sheath

a) The cable sheath shall be madc of flamc rctardant polycthylenc
(FRPE) 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. it

b)  The cable sheath thickness shall be 1+0.2 mm. The qualification of
cable sheath shall be according to the Table 3. The procedure for testing
the cable sheath specification shall conform to Section 5.4,

Parameters Specification
1. Carbon Black 26+0.25%
2. Minimum Tensile Strength 100 kg/cm®
3. Minimum Elongation 160 %
JIANGSU XDT INTERNATIONAL CO., LTD 7:-/

Chuangli Road, Qidu Town, Wujiang District, Suzhou City, Jiangsu Province China
Tel: +86-512-63033268 www.xdt-cable.com
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| 4. Flame Propagation [ See Section 5.4 |

Table 3 Cable sheath specification

4.4 Suspension Unit
a)  The suspension unit of the cable 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:-

- Construction: 1x7;

- Number of wires/wire diameter: 7/0.4+ 0.03 mm.

- Suspension strand outside diameter: 1.2 = 0.04 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 TOT standard or equivalent test method.

b)  The bidder shall provide full details of span lengths, sags and tension
of aerial cables that limit the clongation and sensitivity to static
fatigue 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 4

and shall be use for guideline to propose such detailed calculation.

Parameters | Value
1. Maximum pole span length 40 m
2. Temperature Installation 32 °%

Operation Tropical, -10 °c to 70 °c

3. Worst case loading Wind Velocity Max. 144 km/hr
condition (short-term) Temperature 25 °¢
4. Initial Sag 0.5% of span length
5. Relative humidity Up to 90%, no frost

Table 4 Installation Conditions 7

Fiber Optic Communication Co., Ltd.

e/ ,
JIANGSU XDT INTERNATIONAL CO., LTD
Chuangli Road, Qidu Town, Wuijiang District, Suzhou City, Jiangsu Province China

Tel: +86-512-63033268 www.xdt-cable.com
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4.5 Cable marking

The completed optical fiber drop cable shall be permanently and good

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

printed on the sheath.

a)  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%.
b) Identification Marking

Each marking length interval, the identification marking shall be

identified as to manufacturer’s name or trade mark, year of

manufacture, the letter “TOT”, contract number, etc.

Example: TOT ABC 200/3270000698/2555 DEF 2012 OFC/SM/DW-R/FRPE-X F

Where as
TOT =
ABC =
200/3270000698/2555

DEF =
2014 -
OFC =
SM =
DW-R/FRPE =

X =
F =

TOT

Manufacturer

Contract number

Project name (see remark)

Year (A.D.) of manufacturcr

Optical Fiber Cable

Single Mode

Drop Wire Round Type/Flame

Retardant Polyethylene She R &

Number of fibers FO &z -
Fiber Optic Communlcatlon Co., Ltd

S

Fiber Uit

Remark: If supplicd for turnkey project, the project name shall be marked.

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

JIANGSU XDT INTERNATIONAL CO., LTD

Chuangli Road, Qidu Town, Wujiang District, Suzhou City, Jiangsu Province China

FOCOM ,

F!ber Gp:lc Communlcatlan Co.. Lt
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Tel: +86-512-63033268 www.xdi-cable.com
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to environmental conditions during the lifetime of the cable.

5. MECHANICAL AND ENVIRONMENTAL CHARATERISTICS

This Section covers the mechanical, environment, and endurance qualification
requirements for completed cables. Test wavelengths shall be within limit of
1550 + 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-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: > 800N

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 before testing
<0.1dB.

- No fiber break and no sheath damage.
5.2 Cable Bending Test

Test standard: IEC 60794-1-2-E11A

Pre-requirements:

Mandrel radius: 30 mm ‘ .
Fiber Optic COmmunlcat}on Co., Ltd.
Number of cycles: 1
umber of cycles o oM /
Number of turn: 10
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Test result:

— Change of attenuation after testing: <0.1 dB.

— No fiber break and no cable damage.

5.3 Temperature Cycling Test
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 5

Condition measurement: - Low temperature condition (-10+2°C)

- 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 damge.

Fiher Optic Commun{catlun Co Ltd

g
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Minimum Soak for a Given Sample Mass

Sample Mass (kg.) Sample Mass (1b.) Soak Time (Hours)
M <0.35 M<0.77 0.5
0.35<M<0.70 0.77<M<1.50 1
0.70 <M <1.50 1.50 <M <3.30 2
1.50 <M <15.00 3.30 <M <33.00 4
15.00 <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 5 Temperature Cycling Test
5.4 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 Standard Test Method for Carbon Black in Olefin
Plastics.

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

Flame Propagation: The procedure for flame propagation testing shall be
tested in accordance with TEC 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. Contractor shall submit full details of their Quality Assurance procedures 4 &
which shall ensure that the cables fully comply with the requirements of
specification.

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

JIANGSU XDT INTERNATIONAL CO., LTD .
Chuangli Road, Qidu Town, Wujiang Dislrict, Suzhou Cily, Jiangsu Province China

Tel: +86-512-63033268 www.xdt-cable.com
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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 TOT 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:

e Mode field diameter

» Cladding diameter

» Core cladding concentricity

» Cladding non-circularity (measuring method : microscope)
b) Optical properties of the fiber shall include tests such as:

* Cut-off wavelength

¢) 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
6.3.2. Cable Testing

Ready-made optical cables shall be tested for their Transmission
Characteristics according to test methods specified in ITU-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 [U e
be given.

6.5 Independently certified test records of specified materials and components
and assembled cable parameters shall be submitted to the TOT if so

requested.

6.6 Contractor shall submit to the TOT, 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.

JIANGSU XDT INTERNATIONAL CO., LTD
Chuangli Road, Qidu Town, Wujiang District, Suzhou City, Jiangsu Province China

Tel: +86-512-63033268 www.xdi-cable.com
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7. PACKING AND MARKING

7.1 The cable shall be packed into a standard length of 1,000 meters per reel or as
specified on order with tolerance of — 0, + 5 %.

7.2 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.

7.3 Each reel shall be packed in the cardboard box and shall have a label
showing the description such as Optic Dropwire for FTTX, SM/OFC/DW-
R/FRPE, the number of fiber, TOT contract, the reel Number, Cable length in
meters, weight(Kg) per reel, year of manufacture and name of the
supplier.

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:  -10 to 70 °C

With their Technical Proposals, Bidder shall submit certification or other ﬂ“
suitable evidence verifying that the products offered are qualified

to the above environmental condition and ranges.

8.2 Specific acceptance test \
3

8.2.1 For the acceplance f(est, the cable will be tested against the

requirements as specified in the contract document.

8.2.2 The tests shall be performed by laboratory of Technical Research and
Develop Department of TOT or official representative. TOT reserve

the right to test some vital item if so requires. 7_—/

JIANGSU XDT INTERNATIONAL CO., LTD
Chuangli Road, Qidu Town, Wujiang District, Suzhou City, Jiangsu Province China
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8.2.3 The contractor shall submit the detail of factory testing after delivered
the cable to TOT. In the event that the cables so test fail to meet the
specified requirements, TOT reserves the right to reject all the cable.

1S09%001:2000

(Attached 1 page of test instrument list)

End of Specification

Fiber Optic Communlcaﬂy Co., Ltd.

)

M(/
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Testing and Calibration Services Sector
v TOT Public Company Limited
Page 1 of 11 Pages
TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION CO.LTD

Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type) Model / Type 1F

Brand name/Manufacturer XOT/JHANGSU XINDA COMMUNICATION TECHNOLOGY CQ.,LTD

Reference ( Standard / Specification ) Eo. OES-004-049-03
SUMMARY
ltemn No. ' Equipment Under Test Lot Size Sample Size
OPTICAL FIBER DROP CABLE (Round Type) 1F 1,000 Meters 1,000 Meters

The tested samples were found to meet relevant specifications.
Fiber Characteristics

Ref Clause No.2.1-2.2,2.3.2.2

Cable Structure

Ref.Clause No.3.1,3.2

Cable Requirement

Ref.Clause No.4.1-4.5

Mechanical and Environmental Characteristics FO i 0 M

Ref.Clause No.5.1-5.3 Flber Optic Cemmunication Co., Ltd.

This repon applies 1o the sampie of tre specf product! equiprment
given al the fime of its testing, 1he results are nil used 1o indwate or

1mply that they ara appicable to M cmdar e

Remarks
1.Testing at the manufacturer on 29-31 January to 1-2 February 2018

2.This report is approved for sample purposes only.

3.D0 not copies of test results without permission from the laboratory.
[} pl?&f\ P P i

=
C
Head of Testing Lab. ... LYY VL LAYXYIMA ... TMuereees

( Mr. Naritsomjarern Sampaopol ) . (Mr.Suwanchai Jaroennonthawat)
07.../..02../..2018... QB ST 0702,/ 2
Purchase Order No. Contract No.
Document Control Code 61050 01014 Invoice No. |

FOCOM
e Ao IO UV
Fiber Optic Communication COQT/




Testing and Calibration Services Sector
v TOT Public Company Limited

Page
TEST REPORT

Requested by  FIBER OPTIC COMMUNICATION CO.LTD.

Equipment Under Test OPTICAL FIdER DROP CAbLl: (Round Type) Model / Type

Brand name/Manufacturer XDT/JIANGSJ XNDA COMMUNICATION TECHNOLOGY CO.LTD

Reference ( Standard / Speciﬂcation ) No. OES 004~049 03

2 of 11 Pages

T

TEST DATA

Specification Descriptions Specific

Results Remark

2. FIBER CHARACTERISTICS

Al characteristics of the cable fiber (fiber of finished cable)

shall be, at least,in accordance with the [TU-T

Recommendation G.657A and shall be as follows.

2.1. Geometrical Characteristics
2.1.1 Cladding Diarmeter 124 -126 [m
The nominal value of the cladding diameter shall be
125 pum. The cladding deviation from nominal shall not

exceed the limits of +1 pm.

2.1.2. Core-Clad Concentricity Error < 0.5Um.
The Core-Clad concentricity error shall not exceed the

limit of 0.5 um.

2.1.3. Cladding Non-Circularity <1.0%

The maximum value of the cladding non-circulari
not be more than 1.0 %

2.2 Transmission Characteristics EllisOptc c"“"“"“'““ ot

2.2.1 Mode field Diameter 8.2 -9.0 Hm
The nominal value of the mode field diameter at 1310 nm 21 sepon apples 1o the sampie
shall be 8.6 um.The mode field diameter deviation shall ien 2t the time ol testns. N

=

181y that they are applcabie 10
not exceed the limits of + 0.4 um
P

124.98

0.04

0.39

B.78

¢ the sk afic product ggapaant
pinptts ore not ysed 1o fodats

Byt ar fems

T

TM......., —
( Mr.Suwanchai Jaroennonthawat ) !.() RIGINAI ( Mr.Damri Tricharoon )
...... 07..../..02.../..2018.... [FOR CLIENT] 0702,/ 2018.... /
Purchase Order No. Contract No. ‘%
Document Controt Codé 616})—(3-6-1-014 Involce No. ="

p-dt- FOGOM
ptic Communication OQW




Testing and Calibration Services Sector
v TOT Public Company Limited
Page 3 of 11 Pacges
TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION CO..L1D,

Equipment Under Test OPTICAL FIBER DRGP CABLE (Round Type) Model / Type 1%

Brand name/Manufacturer XDT/JIANGSU XINDA COMMUNICATION TECHNOLOGY CO.LTD

Reference ( Standard / Specification ) No.

OES—004—049 03
TEST DATA
Specification Descriptions Specific Results | Remark
2.2.2 Cable Cut-Off Wavelength (Acc) < 1260 nm. 1239

The cable cutoff wavelength in deployment condition shall
not exceed 1260 nm according to EIA/TIA-455-170.

2.2.3 The attenuation coefficient shall be as follows :

At wavelength 1310 nm < .38 dB/km 0.326

At wavelength 1383 nm < 0.35 dB/km 0.288

At wavelength 1490 nm < 0.30 dB/km 0215

At wavelength 1550 nm < 0.28 dB/km 0.181

At wavelength 1625 nm < 0.30 dB/km 0.164

2.2.4. The attenuation coefficient for the wavelengths range < 0.08 dB/km 0.037

from 1285 nm to 1330 nm shall not exceed the

attenuation coefficientat 1310 nm by more than 0.08 dB/km

2.2.5. The attenuation coefficient for the wavelengths range < 0.05 dB/km
from 1525 nm to 1575 nm shall not exceed the
attenuation coefficient at 1550 nm by more than 0.05 dB/km i O E 9
Fiber Optic Commuhication Co., Ltd
This report apphes e the sampie of the specific product/ equipment
given at the tirne of ity testing, the results are not used ta indkcate or W

imply that they ase applcali'e to ather similar items

Tester...........
( 3 j\ i s
{ Mr.Suwanchai Jaroennonthawat ) 1[ U_( -jl- i { Mr.Damri Tricharoon )
) [FOR CLIENTY )
...... 07...7.02.../..2018.... I et T /0 02 2 4
Purchase Order No. Contract No. K

Document Control Code 61050 01014 Involce No. N |
o . Ml i e i e e S fa el e -

Fiber Optie Communlcation

Py It jﬁ“f“é@@% -



TOT Public Company Limited

TEST REPORT

Requested by  FIBER OPTIC COMMUNICATION CO.,LTD

Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type) Model / Type L F

|Brand name/Manufacturer XJT/JIAN(SU XNUA COMMUNICATION TECHNOLOGY "O LTD

Reference ( Standard / Speclﬂcatlon ) No. OES-004 049-03

Testing and Calibration Services Sector

Page 4 of 11 Pages

TEST DATA
Specification Descriptions Specific Results Remark
2.2.6 The maximum value of chromatic dispersion coefficient.
shall be as follows :
At wavelength 1310 nm <35 0393
ps/(nm.km.)
At wavelength 1550 nm <180 15.603
ps/(nm.km.)
At wavelength 1625 nm <220 19.972
ps/(nim.km.)
2.2.7. The zero dispersion wavelength,A,, shall be between £0.092 0.0722
1300 nm and 1324 nm, and the maximum value of the ps/(nmz.km,)
dispersion slope at 7\.0 ,shall not be greater than 0.092 ps/(nmz.kml) 1300-1324 nm 1317.141
2.2.8. The maximum attenuation with macrobending shall not <0.25dB 0.09
be exceed the specified value as follows : at 1550 nm.
10 turns 15 mm radius B ceport apples to the samplit e spcesie preciscyfaepemen
2.3. Material Properties of the Fiber | i B N S
2.3.2. Protective Material
2.3.2.2, The primary coating diameter of fiber shall be 2451 5 pm 243.15

Fiber Opﬂc COmmunlcatIon CO Ltd

_M e

[ORIGINAL |

‘\“)R(L”\” 07..../..02.../..2018

( Mr.Suwanchai Jaroennonthawat )
...... 07.../..02../..2018....

( Mr.Damii Tricharodf™

Purchase Order No. Contract No.

Document Control Code 61050 01014 Invoice No.

FOCOM

Fiber Optic Communiecation

/ﬂ;}“ '(‘.Zﬁ’/ //f;‘“




-~ Testing and Calibration Services Sector
v TOT Public Company Limited
Pace 5 of 11 Pages
TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION CO..LI1D
Equipment Under Test QPTICAL FIBER DROP CABLE (Round Type) Model / Type | F
Brand name/Manufacturer XDT/JIANGSJ Xi N DA COMMUNICATION TECHNOLOGY CO.,L

Reference ( Standard / Specification ) No. OES-004 049 03

TEST DATA

Specification Descriptions Specific Results Remark

3. CABLE STRUCTURE

3.1 The cable structures shall accommodate at least the 1 Fibers 1 Fibers
following fiber capacities and the typical cable structure shall be figure 1 figure 1

in accordance with figure 1 .
a) 1 fiber ,Dimension 3.5%£0.2 *6.5 mm 35:0.2%6.5 mm | 3.35"6.48
3.2 The requirement cable structure and color identification shall Blue Blue
be specified In the Table 1.

4, CABLE REQUIREMENT
4.1 Tight Buffer tube

The optical fiber shall be covered with tight buffer tube to prevent The outer VC
the optical fiber movement along the cable after instatiation. diameter

The tight buffer tube shall be Jelly free, non-bucking and it shall be of tight buffer

made from TPE(Thermo plastic elastomer) or PBT (Polybutylen 900 pm 900
terephthalate) or PA (Poltyamide) or PVC (Polyvinyl chloride) or

better material. The outer diameter of tight buffer shall be 900 Plm F c 0 M

(0.9 mm) for 1 fiber cable and 600 Am(0.6 mm) for 2 fiber cable.  Fiber Gotic Communication Cb., Ltd.

8.2 The Strength member Passed

The strength member shall be the aramid yarn and shall be fully

This report applies 1o 1Hf wmg e of tne spechc @roaurt) o suten

surrounding all buffer tube. The strength shall be placed given al the time of s tefiting, the results are roll uied to Uiiate ¢
imply that they are appl fabile to oter simular e W‘,
covered between the sheath and the butter tube ot the cable.

to keep sufficieritmeehanical strength.
- r{e{f%jd- = ~ a
IORIGINAL| ©
( Mr.Suwarichai Jaroennonthawat ) — = ( Mr.Damri Tricharoon }
...... Ul vad o VZud . 2018.... |,_I"_UR C L_/_”jm | o0 e 020 d 2018
Purchase Order No. Contract No.
Document Contrpl Code 61050 01014 Involce No. |

it M FiE? Optic cg?:n{;} m};ﬁ = §
"



Testing and Calibration Services Sector
v TOT Public Company Limited
Page 6 of 11 Pages
TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION CO,LTD.

Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type) Model / Type 1F

Brand name/Manufacturer XDT/JIANGSU XINDA COMMUNICATION TECHNOLOGY CO.LTD

Reference ( Standard / Specification ) No. OES-004-049-0%
TEST DATA
Specification Descriptions Specific Results Remark

4.3 Cable sheath

a) The cable sheath shall be made of flame retardant polyethytene
{(FRPE) and contain a suitable antioxidant to offer maximum
protection .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

b) The cable sheath thickness shall be 1 + 0.2 mm Thickness of 0.82
The qualification of cable sheath shall be according to Table 3. cable sheath
The procedure for testing the cable sheath specification 0.8-1.2 mm.

shall conform to Section 5.4.

1.Carbon Black : 26 £025% 267

2 Minimum Tensile Strength 100 kg/cm’ 163.4

3 .Minimum Elongation 160% 480.28

4. Flame Propagation See Section 5.4 Passed
4.4 Suspension Unit EO c Q
a) The suspension untt of the cable shall be the zinc-coated W

’ ber Optic Communicafjon Co., Ltd. 4

steel wire strand, meeting the requirement of BS 183 in general s e ot 0ol 5 o b e
and BS EN 10264-2 standard or KS D 7007 “Standard for zinc- given al the tme of s testle. the results are rat 1ec to indicate o

i ; ) imply that they are applicalfle to otir similar itern
coated steel wire strand”, or equivalent and conform to

following requirements:-
b

e

{ Mr.Suwanchai Jaroennonthawat )

/"

MU

Tester...........

[ORIGINA!

| . x o ( Mr.Damri Tricharoon )
| FOR CLIENT

...... 07.../..02.../..2018.... - 07...7..02../..2018....
Purchase Order No. Contract No.
Document Control Code 61050 01014 T Invoice No.

TSsued ate January , 2010

Fiber Optlc Communlcatlon C@/




Testing and Calibration Services Sector
v TOT Public Company Limited
Page 7 of 11 Pasges

TEST REPORT

Requested by  FIBER OPTIC COMMUNICATION CO.,LTD.

Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type) Model / Type 1F

Brand name/Manufacturer XOT/HANGSU XINDA COMMUNICATION TECHNOLOGY CO.,LTD

Reference ( Standard / Specification ) No. QES-004-049-03
TEST DATA
Specification Descriptions Specific Results Remark
Construction: 1x7; 1X7 1X7
- Number of wires/wire diameter: 7/0.4+ 0.03 mm. 7/0.37-0.43 mm 7/0.38
Suspension strand outside diameter: 1.2 + 0.04 mm. 1.16-1.24 mm 1.2
- Minimum Breaking strength of strand: 1,000 N Z 1000 N 1604.16
Minimum elongation of strand: 2.0 % 220% 3.28
- Minimum weight of zin¢ coating (for 0.4 mm wire): 32 'g/mZ 2 32 g'/rn2 33.5

4.5 Cable marking

The completed optical fiber drop cable shall be permanently

and good Legibility marked. The color of marking shall preferably by
white color and printed on the sheath.

a) Length Marking Passed
The optical fiber drop cable shall have sequentially numbered
length marking at 1 meter,shall begin whit zero meter. The M
accuracy of the measurement of length marking shall be F() c 0

Fiber Oftic Communicatlon Cq, Ltd,

within the limits of + 1%.
b) [dentification marking Passed
Each marking length interval, the identification marking shatl be I nepon apples 16 the samle ol e specic prodil epmint
given at the time of its testing fiba resuits ace not usa § la indicate

permanently identified as to TOT. manufacturer, contract number,

imply that they are appbcatte fo othr predtar items,

project name,year(E.C.)of manufacture and type and size of cable.

Ve

- / ' / -
TMdj(:’?-/ Tester..........(.. £ R

( Mr.Suwanchai Jaroennonthawat ) Ii. ORIGINAL : ( Mr.Darnri Tricharoon
...... 07.../..02.../..2018.... [FOR CLIENT] 0700 ) 02.../..2018. .
Purchase Order No. Contract No.
Document Control Code" 61050 01014 Invoice No. i

##-46 EQCOR

Fiber Optic Communication Cf,



Testing and Calibration Services Sector
v TOT Public Company Limited
Page 8 of 11 PFages

TEST REPORT

Requested by FIBER OPTIC COMMUNICATION CO.,LTO.

Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type) Model / Type 1 F

Brand name/Manufacturer XDT/J!ANGSU XINDA COMMUNlCATION TECHNOLOGY CO. LTD

Reference ( Standard / Specif‘cation ) No. ot5-004-049 05
TEST DATA
Specification Descriptions Specific Results Remark
Example : TOT ABC 200/3270000698/2547 DEF 2004 OFC/SM/A-XXXF
TOT =TOT TOT
ABC = Manufacturer x0T
200/3270000698/2554 = Contract number Not applicable
DEF = Project narne(See remark) Not applicable
2012 = Year(A.D.) of manufacturer 2018
OFC - Optical fiber cable OFC
SM = Single mode SM
DW-R/FRPE = Drop Wire Round Type OW-R/FRPE
X = Number of fibers 1
F = Fibers F
Remark : If supplied for turnkey project, the project name shall be
marked.
5. MECHANICAL AND ENVIRONMENTAL CHARACTERISTICS

T
This section covers the mechanical, environment, and endurance F O c q M

qualification requirements for completed cables. Test wavelengths Fiber Optic Communicatign Co., Ltd.

shall be within Umit of 1550 + 10 nm. Test to establish the

This 1aport sppies ta the s@mipis of i spesil, srdiuctt e sl
mechanical properties of the cables shall have no detrimental effect gven at the time of it teit . the cesits are not et 1 indcate or
imply Lhat they are agqi<ajie to other similar i

in transmission characteristics on the transmission properties

of the cablei/ A pre
TM}/"L ) _ Tester[/%

{ Mr.Suwanchai Jaroennonthawat ) 1OR l_(il NAL f { Mr.Damri Tricharoon
...... 07..../..02...4..2018... [FOR CLIENT] 0Tl 0200/ . 2018....
Purchase Order No. Contract No.
Document Control Code 61050 01014 invoice No. |

Sl FO@@“




TOT

FIBER OPTIC COMMUNICATION CO.LTD

TEST REPORT
Requested by

Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type}

Brand name/Manufacturer

Testing and Calibration Services Sector

TOT Public Company Limited

XDT/NANGSU XiNDA COMMUNICATION TECHNOLOGY CO.LTD

Page 9 of 11 Pages

Model / Type 1+

Referance { Standard / Specification ) No. . OES-004-049-03
TEST DATA
Specification Descriptions Specific Results [Remark
5.1 Tensile Loading
Test standard :  |EC 60794-1-2-E1 or EIA-455-33A - fiber stain 0.2790
Pre-requirements : < 0.40%
The test cable is set to the tensile machine. (See Figure 1 - Change of 0.055
in IEC 60794-1-2) attenuation
Length of cable under load : sufficient to achieve the desired <0.1dB
accuracy of measurement of attenuation change. -No fiber break Passed

Load : > 800N for 5 mins and

no sheath

damage
5.2 Cable Bending Test
Test standard : IEC 60794-1-2-E11B - Change of 0.04
Pre-requirements : attenuation
Mandrel radius : 30 mm <0.1dB
Number of cycles : 1 -No fiber break Passed
Number of tumn: 10 and

ez | eane FOGQ
impthatithey icleRplitable tolotngu STATitemss damage  Flper Optic Commgnication Co., Ltd.
= _ 12
TMiOﬁ LIE G PR . S ———— W‘/

[ORIGINAL|
‘ FOR CLIENT

{ Mr.Suwanchai Jaroennanthawat )

...... 07.../..02.../..2018....

{ Mr.Damri Tricharoon

w07000/0002...7..2018..

Purchase Order No.

Document Control Code 61050 01014

Contract No.

Invoice No.

fr-- e

FOCOM

Fiber Optic Communication Gt




Testing and Calibration Services Sector
v TOT Public Company Limited
Page 10 of 11 Pages
TEST REPORT
Requested by  FIRER OPTIC COMMUNICZATION CO L TD

Equipment Under Test CPTICAL FIBER DROP CABLE (Round Type) Model / Type 1 F

Brand name/Manufacturer XOT/JIANGSU XINDA COMMUNICATION TECHNOLOGY CO..LTD

Reference ( Standard / Specification ) No. QES 004-049-03

JEST DATA
Specification Descriptions Specific Results Remark

£.3 Temperature Cycling Test
Test standard : IEC 60794-1-2-F1 or EIATIA-455-3A - Change of 0.004
Pre-requirements : attenuation
Variation of temperature :- 10 to + 70 HE < 0.1 dB/km
Number of cycles :2 -No fiber break Passed
soak time :according to Table & and
Condition measurernernt no cable

- Low temperature condition (-10 + 2°0) damage

- High temperature condition (70 + 2°0)

FOCOM

Flber Optic Cofnmunication Co.§ Ltd.

This report appies 10 e sarmgice o7 1€ sincta produc i equ pment
given at the time of its testing. the results are not used to indicate of

imply that they are applicabie 10 othur similar #ems. C}g}!

= WY
4 -
TM{‘C:L Tester. ..o i Eais

IORIGIN
| FOR CLIENT |

( Mr.Suwanchai Jaroennonthawat )

...... 07.../..02../..2018....

( Mr.Damri Tricharoon )

...... 07.../..02.../..2018..

Purchase Order No, Contract No.

Documaent Control Code 61050 01014 Involce No.

#45 FOCOM
Fiber o:tifCommunication Co., Q/] ; /




Testing and Calibration Services Sector
v TOT Public Company Limited
Page 11 of 11 Pages
TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION Co.LTO
Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type) Model / Type 1 F
Brand name/Manufacturer XDV/JANGSU )-<INDA COMMUI‘&ET?ON TECHNOLOGY CO.,LTD

Reference ( Standard / Speclfication ) No. QES-004-049-03

PHOTOGRAPH

%1 the specific product/ equpment
@4ulls are NOt used Lo indwate of

i Lt smitar iterns,

P (= P T = AP e R a ol

( Mr.Suwanchai Jaroennonthawat ) TQRIGIEA: L_ L| ( Mr.Damri Tricharoon*)'
...... 07.../..02../..2018.. | FOR CUETE! ......074...../4..02.../..‘;:\01&/
Purchase Order No. Contract No. \%
Document Control Code 61050 01014 Invoice No. TN~ |

Issued Date January , 2010

<

Fiber OE"?W?E% :' ]
/&), - it~ o



Testing and Calibration Services Sector
v TOT Pubtic Company Limited
Page 1 of 11 Pages
TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION CO.,LTD.

Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type) Model / Type 2F

Brand name/Manufacturer XDT/INANGSU KINDA COMMUNICATION TECHNOLOGY CO. LTD

Reference ( Standard / Specification ) No. QES-004 04;-03
SUMMARY
item No. Equipment Under Test Lot Size Sample Size
OPTICAL FIBER DROP CABLE (Round Type) 2 F 1,000 Meters | 1,000 Meters

The tested samples were found to meet relevant specifications.
Fiber Characteristics

Ref.Clause N0.2.1-2.2223.2.2

Cable Structure

Ref.Clause No.2.1,3.2

Cable Reguirement

Ref.Clause No.4.1-4.5

Mechanical and Environmental Characteristics

Ref.Clause No.5.1-5.3

This report applies ta the sample ¢f tne specric p1oducy equpment
given at the Lme of its testing, the resulls are not used 16 Indwate o

imply that they are apol cabie to othar simdar Rea,
Rermnarks
1.Testing at the manufacturer on 29-31 January to 1-2 February 2018
2. This%epert is approved for sample purposes only.

e

to reproduce some part of test report without permission from the laboratery.

Head of Testing Lab, ... JLI0Y N L VXYYV _TM...

w7
( Mr. Naritsorjarern Sampaopol ) 5(-)}_{1.(;}1E‘1;\}"_i {Mr.Suwanchai Jaroennonthawat)
.07..../..02.../..2018... \__ff R CLIENTY 07.../.02.../..2018...
Purchase Order No. Contract No.
Document Control Code 61050 01014 Invoice No.

lssued Date January , 2010




Testing and Calibration Services Sector
v TOT Public Company Limited

Page 2 of 11 Pages

TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION CO i TD.

Equipment Under Test OPT'CAL FIBER DROP CAL E (Round Type) Model / Type

2F
Brand name/Manufacturer XDT/JIANGSU XINDA LOMMUNICAﬂON TECHNOLOGY CO LTD
Reference ( Standard / Speciﬁc;wn_) No - QES-004- 04903 B
TEST DATA
Specification Descriptions Specific Results Remark
2. FIBER CHARACTERISTICS
All characteristics of the cable fiber (fiber of finished cable)
shalt be, at least,in accordance with the ITU T
Recommendation G.657A and shall be as follows.
2.1. Geometricat Characteristics
2.1.1 Cladding Diameter 124 -126 Bm 125.02
The nominal value of the cladding diameter shall be
125 pm. The cladding deviation from nominal shall not
exceed the limits of +1 um.
2.1.2. Core-Clad Concentricity Error < 05Um, 0.13
The Core-Clad concentricity error shall not exceed the
limit of 0.5 pm.
2.1.3. Cladding Non-Circularity <1.0% 0.39
The maximum value of the cladding non-circularity shall
not be more than 1.0 %
2.2 Transmission Characteristics
2.2.1 Mode field Diameter 8.2-9.0 Um 8.77
The nominal value of the mode field diameter at 1310 nm i epuoet appies to the sampie offine specifc product = e
shall be 8.6 uim.TH#® mode field diameter deviation shall :: IZ::;ZT;:'? ::e mtm::'::w N i
not exgedd ﬂ'n linh: of £ 0.4 um
Ay R
T aeforne e sen et l(_)R_l_(]l NA [ L1 L] R G- St — o

( Mr.Suwanchai Jaroennonthawat ) FOR CLIENT | ( Mr.Damri Tricharoon )
w07,0702.../..2018.... I‘ = == 07...7..02../..2018
Purchase Order No. Contract No.

Document Control Code 61050 01014 Invoice No.

@”ﬁ

Flber Optlc COmmumcatlon Co,

AR Forsan




TOT

Requested by

TEST REPORT
FIBER OPTIC COMMUNICATION CO.,LTD.

Equipment Under Test

Page 3 of 11 Pages

Model / Type

Testing and Calibration Services Sector

TOT Public Company Limited

OPTICAL FIBER DROP CABLE (Round Type) 2F
Brand name/Manufacturer XDT/JIANGSJR{)A_ (‘OMMUNICATION TECHNO_L?) J_Y CcO.,LTD
Reference ( Standard / Specification ) No. - OES-004—0494)3 -
TEST DATA
Specification Descriptions Specific Results Remark
2.2.2 Cable Cut-Off Wavelength (Acc) < 1260 nm. 1240
The cable cutoff wavelength in deployment condition shall
not exceed 1260 nm according to EIA/TIA-455-170.
2.2.3 The attenuation coefficient shall be as follows :
At wavelength 1310 nm < 0.38 dB/km 0328
At wavelength 1383 nim £ 0.35 dB/km 0.327
At wavelength 1490 nm < 0.30 dB/km 0.21%
At wavelength 1550 nm < 0.28 dB/km 0.212
At wavelength 1625 nm < 0.30 dB/km 0.183
2.2.4. The attenuation coefficient for the wavetengths range < 0.08 dB/km 0.072
from 1285 nm to 1330 nm shall not exceed the
attenuation coefficientat 1310 nm by more than 0.08 dB/km
2.2.5. The attenuation coefficient for the wavelengths range < 0.05 dB/km 0.019
from 1525 nm to 1575 nm shall not exceed the
attenuation coefficient at 1550 nm by more than 0.05 dB/km
Ths report applics (© the sampie of the specific product/ equpment
given al the time G s testng, the results are not used (o ndiate or
Iy 1t thess 6 3 14 et et i o,
TMeiii e T, . Tester.......f M
( Mr.Suwanchai Jaroennonthawat ) i() Kl(ﬂ N ( Mr.Damri Tricharoon ). e

...... 07..../..02.../..2018... |FOR CLIEN |
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Testing and Calibration Services
v TQOT Public Company Limited
TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION CO.,LTD.

Equipment Under Test  OPTICAL FIBER DROP CABLE (Round Type) Model / Type 2F

Brand name/Manufacturer XDT/JIANGSU XINDA COMMUNICATION TECHNOLOGY CO.LTD

Reference ({ Standard / Specification ) No. OES-004-049-03

Page 4 of 11 Pages

Sector

JEST DATA
Specification Descriptions Specific Results Remark
2.2.6 The maximum value of chromatic dispersion coefficient.
shall be as follows :
At wavelength 1310 nm <35 -0.423
ps/(nm.km.)
At wavelength 1550 nm < 18.0 15.680
ps/(nm.km.)
At wavelength 1625 nm < 220 20.164
ps/(nm.km.)
2.2.7. The zero dispersion wavelength,)»o, shall be between <0.092 0.077
1300 nm and 1324 nm, and the maximum value of the ps/(nmz.km,)
dispersion slope at 3.0 ,shall not be greater than 0.092 ps/(nmz.km.) 13001324 nm 1314.967
2.2.8. The maximum attenuation with macrobending shall not < 0.25dB 0.12
be exceed the specified value as follows : at 1550 nm.

10 turns 15 Qo radius This teport spples to the samie & the specdic prody
2.3. Material P(ope(ﬁes of the Fiber givert at the Line of its testingd the resulls are nel use
imply that they are apphcabl@ 1o 2ther imilar terms,

2.3.2. Protective Material

2.3.2.2. The primary coating diameter of fiber shall be 245 5 Um 24363

St e apmed

b 1o ndicate of

{ / Fiber Optlc Communicatm&nf:jtd.

_ JORIGINAL |
( Mr.Suwanchai Jaroennonthawat ) i
FOR CILiE-N
...... 07.../..02.../..2018.... L =
Purchase Order No. Contract No. %
Document Control Code 61050 01014 Invoice No.

Issued Date January
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Testing and Calibration Services Sector
v TOT Public Company Limited
Page 5 of 11 Pages
TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION CO..LTH.
Equipment Under Test | OPTICAL i:.!.BER CROP CABF (R-ound Type) Model / Type 2F

Brand name/Manufacturer XDT/HANGSU XINDA COMMUNICATION TECHNOLOGY CO.LTD

Reference ( Standard / Specification ) No. QES-004-049-03

TEST DATA

Specification Descriptions Specific Results Remark

3. CABLE STRUCTURE

3.1 The cable structures shall accommodate at least the 2 Fibers 2 Fibers
following fiber capacities and the typical cable structure shall be figure 2 figure 2

in accordance with figure 1 and 2 .

b) 2 fiber ,Dimension 3.5%0.2 *6.5 mm 35:0.2*.5mm | 3.43%6.45

3.2 The requirement cable structure and color identification shall Blue,Orange | Blue,Oranae

be spedified in the Table 1.
4, CABLE REQUIREMENT
4.1 Tight Buffer tube

The optical fiber shall be covered with tight buffer tube to prevent The outer PVC
the optical fiber movement along the cable after installation. diameter

The tight buffer tube shall be Jelly free, non-bucking and it shall be of tight buffer

made from TPE(Thermo plastic elastomer) or PBT (Polybutylen 600 tm 600

terephthalate) or PA (Poltyamide) or PVC {Polyvinyl chloride) or
better material. The outer diameter of tight buffer shall be 900 plm
(0.9 mm) for 1 fiber cable and 600 Pm(0.6 mm) for 2 fiber cable.
4.2 The Strength member Passed
The strength member shall be the aramid yarn and shall be fully

This repor applies o the sarflpln of the specific fi .J b o1 equipment

surrounding all buffer tube. The strength shall be placed sian atthe ime of K el (ne rewls  roriSy

imply that they are apgdcaldg 19 otiuy slivillar il

I to indkale or

covered between the sheath and the buffer tube of the cable.

to keep sufﬁcientrychanical strength. - ] : Y ol
{ Mr.Suwanchai Jaroennonthawat ) |. ORIGINA | ( Mr.Damri Tricharoon /
...... U/t U2.../..2018.... | FOR (_il}[_[;i!\\ i_ o0l ond 020 d 2018,
Purchase Order No. -~ Contract No. \(\)
Document Control Code 61050 01014 Invoice No. S )

Fiber OEﬂc G
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Testing and Calibration Services Sector
v TOT Public Company Limited
Page 6 of 11 Pages

TEST REPORT
Requested by  FIBFR OPTIC COMMUNICATION €O, 1D,

Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type) Model / Type 2F

Brand name/Manufacturer XDT/NANGSU XINDA COMMUNICATION TECHNOLOGY CO,LTD

Reference ( Standard / Specification ) No. OES-004-049-03

TEST DATA

Specification Descriptions Specific Results Remark

4.3 Cable sheath

a) The cable sheath shall be made of flame retardant polyethylene
(FRPE) and contain a suitable antioxidant to offer maximum
protection .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.

b) The cable sheath thickness shall be 1 + 0.2 mm Thickness of 0.89
The qualification of cable sheath shall be according to Table 3. cable sheath
The procedure for testing the cable sheath specification 0.8-1.2 mm.

shall conform to Section 5.4,

1.Carbon 8lack 26 +0.25% 2.67

2.Minimum Tensile Strength 100 kg/cm2 1634
3.Minimum Elongation 160% 480.28
4 Flame Propagation See Section 54| Passed

4.4 Suspension Unit
a) The suspension unit of the cable 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 “Standard for zinc- This tepurt applies 1o the sanfie of te specilic prafer eguapmens
given at the time of ity testingd Lhe results e not sl to ndicale o
coated steel wire strand”, or equivalent and conform to imply that they are appiicabld ta ciher srmlar tems.

following requirements:-

TM{O"’/ Testerﬁ(/

( Mr.Suwanchai Jaroennonthawat ) 10 RK_H NA ( Mr.Damri Tricharoon ) w
...... 07..../..02.../..2018.... | FOR GLIGR eOTd 0242018 / |
Purchase Order No, Contract No.
Document Control Code 61050 01014 Invoice No.

Issued Uate fanuary
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TEST REPORT

Requested by  FIBER OPTIC COMMUNICATION €O T

Testing and Calibration Services Sector
U TOT Public Company Limited

Page 7 of 11 Paces

2F

Equipment Under Test QOPTICAL F%BER DROP CABLE (Round Ty;-)e) Model / 1?);pe )
Brand name/Manufacturer XDT/JIANGSU XINDA COMMUNICATI(;N TfCHNBLOGY "CO.‘LTD -
Heference ( Standard / Speciﬂca;:io_n } No. a - E—604:049-03 | )
TEST DATA
Specification Descriptions Specific Results Remark
- Construction: 1x7; 1X7 1X7
Number of wites/wire diameter: 7/0.4+ 0.03 mm. 7/0.37-0.43 mm 7/0.38
Suspension strand outside diameter: 1.2 + 0.04 mm. 1.16-1.24 mm 1.2
- Minimum Breaking strength of strand: 1,000 N 21000 N 1604.16
Minimum elongation of strand: 2.0 % 220% 3.28
Minimum weight of zinc coating (for 0.4 mm wire): 32 g/mz 232 g/m2 335
4.5 Cable marking
The completed optical fiber drop cable shall be permanently
and good legibility marked. The color of marking shall preferably by
white color and.printed on the sheath.
a) Length Marking Passed
The optical fiber drop cable shall have sequentially numbered
tength marking at 1 meter,shall begin whit zero meter. The
accuracy of the measurement of length marking shall be
within the limits of + 1%.
b) identification marking Passed
Each marking length interval, the identification marking shalt be s repart applas fo the sarfie ot b woecste LY qapme
permanently identified as to TOT. manufacturer, contract number, ?;:y‘:::::::ﬁ:ﬂ"::(:M:a:"n::y A
project name,year(E.C.)of manufacture and type and size of cable,

~ o
TM@G,’/ Tester........‘...(;%ﬁ

[ORIGINAL |

( Mr.Suwanchai Jaroennonthawat ) .
II"()R CLIFNT |

...... 07.../..02../..2018.... wne07.00/..02.../..2018...

( Mr.Damri Tricharoon )

Purchase Order No. Contract No.
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’ Testing and Calibration Services Sector
v TOT Public Company Limited
Page 8 of 11 Pages

TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION CO.,LTD

Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type) Model / Type 2F

Brand name/Manufacturer XDT/JANGSU XINDA COMMUNICATION TECHNOLOGY CO.,LTD

Reference ( Standard / Specification ) No. OFES-004-049-03

JEST DATA

Specification Descriptions Specific Results Remark

Example : TOT ABC 200/3270000698/2547 DEF 2004 OFC/SM/A-XXXF

TOT =TOT TOT
ABC = Manufacturer XDT
200/3270000698/2554 = Contract number Not applicable
DEF = Project name(See remark) Not applicabile
2012 - Year(A.D.) of manufacturer 2018
OFC = Opticat fiber cable OFC

SM = Single mode SM
DW-R/FRPE = Drop Wire Round Type DW-R/FRPE
X = Number of fibers 2

F = Fibers F

Remark : If supplied for turnkey project, the project name shall be
marked.
5. MECHANICAL AND ENVIRONMENTAL CHARACTERISTICS
This section covers the mechanical, environment, and endurance
qualification requirements for completed cables. Test wavelengths

shall be within mit of 1550 + 10 nm. Test to establish the

This 1eport applies to the wfpin of the specfic poofs 1 equipment

mechanical properties of the cables shall have no detrimental effect gvenaiibe timeloflng ' -' “"e.'f"“‘r“ - "“" i i

in transmission ¢haracteristics on the transmission properties R S

of the cables. /
TMﬁ':’f I Tester(,%

( Mr.Suwanchai Jaroennonthawat ) 'IQLR_]Q_] }EAI"‘ ( Mr.Damri Tricharoon ) : e
...... 07.../..02../..2018.... JI_OE _('T_U_ENT ' w07 02,/ 2018.... /

Purchase Order No. ) Contract No. . Nac /
Document Control Code 61050 01014 Invoice No. S

FQ c M Issued Date January , 2010
Flbef’&!h,é(:iyvﬁ;@- '

Flber Optic Communication Co, Lt A é ,;




Testing and Calibration Services Sector
v TOT Public Company Limited
Page 9 of 11 Pages

TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION CO.,LTD.

Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type) Model / Type 2F

Brand name/Manufacturer XDT/HANGSU XINDA COMMUNICATION TECHNOLQGY CO.LTD

Reference ( Standard / Specification ) No. OES-004-049-03

TEST DATA
Specification Descriptions Specific Results [Remark
5.1 Tensite Loading
Test standard : 1EC 60794-1-2-E1 or EIA-455-33A - fiber stain 0.1870
Pre-requirements : < 0.40%
The test cable is set to the tensile machine. (See Figure 1 - Change of 0.027
in IEC 60794-1-2) attenuation
Length of cable under toad :  sufficient to achieve the desired <0.1d8
accuracy of measurement of attenuation change. -No fiber break Passed
Load: 2 800N for 5 mins and
no sheath
damasge
5.2 Cable Bending Test
Test standard : I[EC 60794-1-2-E118 - Change of 0.067
Pre-requirements : ) attenuation
Mandrel radius : 30 mm <0.1dB
Number of cycles : 1 -No fiber break Passed
Number of turn: 10 and
Tnis report appt « + to e ampic of ine soecdi. prducy equipment no cable
given at the time of i1s testing, the results are not used fo indicate or
iinply that they e appl cable (o other similar tems. damage
=T o
TM"/CQ/ — TesterM)
{ Mr.Suwanchai Jarcennonthawat ) [(Bl_( -Ili\l Al—‘-- { Mr.Damri Tricharoon ) we
...... 07...7..02../..2018.... i i:_(il_{ (‘_l_“.i.NT ! QT f.02..7..2018 /
Purchase Order No. Contract No.
Document Control Code 61050 01014 Invoice No.
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Testing and Calibration Services Sector
v TOT Public Company Limited
Page 10 of 11 Pauses

TEST REPORT

Requested by  FIBER OPTiC COMMUNICATION CO.LiD,

Equipment Under Test OPTICAL FIBER DROP CABLE (Round Type) Model / Type 2F

Brand name/Manufacturer XDT/JANGSU XINDA COMMUNICATION TECHNOLOGY CO.,LTD

Reference ( Standard / Specification } No. OES-004-049-03
TEST DATA
Specification Descriptions Specific Results Remark

5.3 Temperature Cycling Test

Test standard : IEC 60794-1-2-F1 or EIATIA-455-3A - Change of 0.026
Pre-requirements . attenuation
Variation of temperature - 10to + 70 “c < 0.1 dB/km
Number of cycles :2 -No fiber break Passed
Soak time :according to Table & and
Condition measurement no cable

- Low temperature condition (-10 + 2°0) damage

- High temperature condition {70 + 2°0)

This 1e2arl of f5 05 1 W simpae & Ing spedihy product/ equipment
gvan al Lhe me of its testing, the resulis are not uted Lo indicate of

imply that they are apiiicable to other simila items.

{ Mr.Suwanchai Jaroennonthawat )

!(--)R-[-(']—Z\ \l! ( Mr.Damri Tricharoon )
|J’()R CLIENT |

070 /02../.2008... L 07.cd02..7..2018... /
Purchase Order No. Contract No.
Document Control Code 61050 01014 Invoice No.
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Testing and Calibration Services Sector
v TOT Public Company Limited
Page 11 of 11 Pages
TEST REPORT
Requested by  FIBER OPTIC COMMUNICATION CO.,LTD.
Egquipment Under Test QPTICAL FIBER DROP CABLE (Round Type) Model / Type 2F
Brand name/Manufacturer XDT/JIANCSU XINDA LOMMUNICATION TtCHNOLOGY CO.LTD

Reference ( Standard / Specification ) No. OES-00¢HM94J3

PHOTOGRAPH

S F aodH

AN OYH

§1€7
TMisiicsismtisiies / S Tester.............
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\V/
Q)A(C JiangSu XinDa Communication Technoliogy CO.,LTD

Add: Chuangli Road,Qidu Town,Wujiang District,Suzhou,Jiangsu Province, China
Tel: 86-512-63033268

Manufacturer’s Certificate
Date: June 9th, 2020

TO : TOT Public Company Limited.

In accordance with the requirement of the above mentioned project, this is to certify that
we, JiangSu XinDa Communication Technology CO.,L-TD., a company organized
under the law of P.R. China, with registered address at Chuangli Road,Qidu Town,
Wujiang District, Suzhou, Jiangsu Province, China who are highly reputable
manufacturer of OPTICAL FIBER DROP CABLE (Round Type)1-2F under brand
XDT, having factory in Jiangsu, China, shall guarantee :

e The cable to be supplied to the project is genuine, brand new, unused, not use for
testing, not-reconditioned cable, currently in production line and nat in the plan for
production or sale discontinuation

" e The proposed cable is legally patented and TOT Public Company Limited will

have the legal rights to use the offered cable

Respecitfully yours,

FOCOM

Fiber Optic Communlcation Co., Ltd.

Zou Genlong | Chairman Of The Bog j
KLRE Exx

(ue

/82 Foil
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JiangSu XinDa Communication Technology CO.,LTD

Add: Chuangli Road,Qidu Town,Wujiang District,Suzhou,Jiangsu Province, China
Tel: 86-512-63033268

Letter of Authorization
Date: March 19th, 2019

TO : TOT Public Company Limited.

We, JiangSu XinDa Communication Technology CO.,LTD., a company
Incorporated under the laws of China, with reglstered addr;ass at Chuangli Road, Qidu
Town, Wujiang District, Suzhou, Jiangsu Province, Chin do hereby authorize Fiber Optic
Communication Co., Ltd, (FOCOM), a company organized and existing under the laws
of Thailand with its legal address at 18/1 Soi Chaloem Phrakiat Ratchakan Thi 9 Soi 9,
Nongbon, Prawet, Bangkok 10250, as our authorize distributor for the pI_’QjE(Et_ of Optical

Fiber Cable(OFC) under brand “XDT", of which product as follow:

OPTICAL FIBER DROP CABLE Round Type
(Optic Drop Wire for FTTX (Round Type))1-2F

Furtermore, our Optical Fiber Cable stated above shall be in accordance with TOT
Specification: OES-004-049-03.

We set do hereby confirm that all of products supplied by us for this project directly from
our factories are new, have not been installed anywhere and they are also newly
manufactured in our current production lines. In addition, we hereby extend our full
responsibilities, including delivery, technical support, guarantee and warranty for
the goods offered by Fiber Optic Communication Co., Ltd, (FOCOM) against this

project. Respectfully yours,

Award Date: March 19th, 2019
Valid Until:  August 19th, 2024 FO c ﬂ M

Flber Optic Communication Co., Ltd.

YRS I N

SBRL

Fiber Optic Communication

£l hie
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JiangSu XinDa Communication Technology CO.,LTD

Add: Chuangli Road,Qidu Town Wujiang District,Suzhou,Jiangsu Province, China
Tel: 86-512-63033268

25 Years Product Lift Time Guarantee

TO : TOT Public Company Limited.

This is to certify that we, JIANGSU XINDA COMMUNICATION

TECHNOLOGY CO.,LTD., are a company incorporated under the laws of

China with registered office in Chuangli Road, Qidu Town, Wujiang District,

Suzhou, Jiangsu Province, China.

1)

2)

3)

Will supply Optical Fiber Cable for the bid to be invited from TOT
Corporation Public Company Limited, if this bid is awarded to Fiber
Optic Communication Co., Ltd,. a company organized and existing
under the laws of Thailand with its legal address at NO.18/1
Chaloem Phrakiat Ratchakan Thi9,Soi 9,Nong Bon,Prawet,Bangkok
10250.

Are prepared to supply any spare part for a period of at least twenty
five(25) years after the contract date of this tender. In case of any
spare parts provided herein will later be no longer manufactured the
6 month written notice in advanced shall be notified to TOT and we
assure TOT the other equivalent spare parts as sustitutes.

Will guarantee the expected product lift time of 25 years under the

normal operational condition.

If you have any question, please don't hesitate to contact us.

Respectfully yours,

Name :

Position : QC Manager

oM

FOG

S/

Fiber Optj Communication
257 2
,-"'?5/—1. ',"K’M'&Q"\

Fiber Optic Communlcation Co., Ltd.
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JiangSu XinDa Communication Technology CO..LTD

Add: Chuangli Road,Qidu Town,Wujiang District,Suzhou,Jiangsu Province, Ching
Tel: 86-512-63033268

2 Year Warranty Certificate Letter

TO : TOT Public Company Limited.

We, JIANGSU XINDA COMMUNICATION TECHNOLOGY CO.,LTD,,

a company incorporated under the laws of China, with registered at Chuangli
Road, Qidu Town, Wujiang District, Suzhou, Jiangsu Province, China, do
hereby confirm the following point(s) to TOT:

This is to certify that we JIANGSU XINDA COMMUNICATION
TECHNOLOGY CO.,LTD., warrant that our products to be delivered to TOT
Corporation Public Company Limited will meet our specification we proposed for
the bid to be invited from TOT Corporation Public Company Limited, if this bid is
awarded to Fiber Optic Communication Co., Ltd,. a company organized and
existing under the laws of Thailand with its legal address at NO.18/1 Chaloem
Phrakiat Ratchakan Thi9,Soi 9,Nong Bon,Prawet,Bangkok 10250.

If the products in whole or a part thereof do not meet the said
specifications and we admit that such non-conformity lies on our liability, we will
replace such non-conforming product. However, we make no warranty as to the
result to be obtained from the use of these products and in no event shall we be
liable for removal or installation costs or other indirect or consequential damage.

The product warranty is valid for a period of two (2) year after delivery and

receipt by TOT. If you have any question, please don't hesitate to contact us.

Respectfully yours,

h oy N 4 Fiber Optic Cmnrnunk;aﬁ}'l Co., LAd.

- ol = b £
Name : | Yf{) & /3": 5.\ \Shér!- 34 (o o4
' WS '1'"5::-
NV <

el

Position : QC Manager
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JiangSu XinDa Communication Technology CO.,LTD
Add: Chuangli Road,Qidu Town,Wujiang District, Suzhou,Jiangsu Province, China
Tel: 86-512-63033268

Packing Information For OPTICAL FIBER DROP (Round Type)

The cable will be packed into a standard length of 1,000 meters per reel or as
specified on order with tolerance of — 0, + 5 %.
Reel Diamension:

= OES-004-049-03 |
~ Optic Drop Wire for FTTX (Round Type) 1-2 F
Flange Diameter (mm) 400
Barrel Diameter (mm) 300 o
Overall Width (mm) 320
Flange Thickness (mm) 10 i
Barrel Thickness (mm) 5
Packing Batten Thickness (mm) ) N/A
Central Hole Diameter (mm) 200
Distance Between Winding Cable
Outer Layer & Drum Flange Edge 30
(mm)

Each reel will be packed in the cardboard box, the box size is 410*325*410 mm. And the
label on the box will be as follows:

MATERIAL SPECIFICATION SINGLE MODE OPTICAL FIBER CABLE
i ERNDISIZE SM/OFC/DW-R/FRPE 1F

CABLE LENGTH 1000 M

REEL NUMBER XXX

NET WEIGHT XXX KGS.

GROSS WEIGHT XXX KGS.

MANUFACTURE’S NAME XDT

PURCHASE ORDER NUMBER XXX

CONTRACT NUMBER XXXIKXXKKXXXXXXKS25XX

.-'-‘f*

'___

Fiba o;:nc cﬂmmunlcatlon C

%? V7 )(L(?m

FOGON

Flber Optic Communication CD Ltd
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?)\Q JiangSu XinDa Communication Technology CO..LTD

Add: Chuangll Road,Qidu Town,Wujlang Disttlct,Suzhou,Jiangsu Province, Ching
Tel: 86-512-63033268

Fiber Production and Quality Confirmation Letter

TO : TOT Public Company Limited.

We, JIANGSU IANGSU XINDA COMMUNICATION TECHNOLOGY
CO.,LTD., here under XDT, a company incorporated under the laws of China,
with registered address at Chuangli Road, Qidu Town, Wujiang District,
Suzhou, Jiangsu Province, China. do hereby confirm the following points(s) to
TOT:

We hereby confirm that all optical fibers used to produce optical fiber
cables for TOT were manufactured from Sumitomo. Our optical fibers not only
fully comply with ITU-T G.657A, TOT cable specification no. OES-004-049-03,
but also achieve excellent performance.

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

We hereby certify that all optical fibers can be used for the production
of optical fiber only after conducting the successful inspection in XDT including
hydrogen aging test which guarantees low water peak characteristics of a key
technical feature in G.657A category.

We can confirm our supply of optical fiber cable to TOT with the product quality
guaranteed throughout optical fiber to cable.

If you have any question, please don't hesitate to contact us.

Respecitfully yours,

- =F )y
Name : I VZ) L’dzf
v

Position : QC Manager

L.- ol o \ e e o
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>/\<C JiangSu XinDa Communication Technology CO..LTD

Add: Chuangll Road,Qidu Town,Wujiang Distrlct,Suzhou,Jlangsu Province, China
Tel: 86-512-63033268

Bend-insensitive Optical Fiber (G.657A)
Product Description: SUMITOMO’s bend insensitive type-A optical fiber complies with or exceeds the
specification of ITU-T G.657 recommendation of type-A optical fiber. It has all characteristics of
SUMITOMO's low water peak fiber, and complies with the requirements suggested by ITU-T G.652D and

the standard of IEC60793-2-50 B1.3 type optical fiber.
Product performance

Item Unit Technology Standard
Transmission Performance

Attenuation at 1310nm dB/km <0.38

Attenuation at 1383nm dB/km <0.35

Attenuation at 1490nm dB/km <0.30

Attenuation at 1550nm dB/km <0.28

Attenuation at 1625nm dB/km <0.30

Attenuation vs | 1285~1330@1310nm | dB <0.08

wavelength 1525~1575@1550nm | dB/km <0.05

Zero dispersion slope ps/(nm?.km) £0.092

Dispetslon at 1310nm ps/(nm.km) <3.5

Dispcrsion at 15560nm ps/(nm.km) <10.0

Dispersion at 1625nm ps/(nm.km) <£22.0

Cut-off Wavelength (Ac) nm <1260

Macro-bend loss  (1550nm) dB 10 turns 15mm radius10turns, <0.25

Geometric Performance w1 P

Mode field diameter at 1310nm pm 8.610.4 //'%,“ o i :{" # \
Cladding diameter pm 12541 [:'-K/V -Lf.-, 5 \
Core/Cladding Concentricity Error um <0.5 WSS ‘:th
Cladding Non-Circularity % <1 B’é 3
Coating diameter (uncolored) Hm 245+5 \'3':’ . __,:'.‘"*-
| Mechanical Performance \iéa( . </
Proof test R Gpa 20.69 (100 kpsi) W;ﬁﬁ’

Fiber Strength 10m, Weibull lowest probability level:2.76GPa (15%)

Dynamic corrosion parameter ng >20

Curl radius m 24

Strip force Average value N 1~5

Peak value 1.3~8.9
Environmental Performance

Temperature performance (—60~+85°C)

Immersing performance (23+2°C, 30days) " ) .

Humidity and heat performance Additional attenuation <0.05dB/km is

allowed at 1310nm and 1550nm.

(85+2°C, humidity degree over 85%, 30days) ﬁw
Heat aging performance (85+2°C, 30days)

Flber OplF’Cbm @ o, |
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Certificate for Management System

To Certify the quality management system of
Jiangsu Xinda Communication Technology Co., Ltd
Register Address: Chuangli Road,QiDu Town,Wujiang District, Suzhou City, Jiangsu Province
Unified social credit code: 91320500690277209M
To conform to the QMS standard:
GB/T19001-2016/1S09001: 2015 (EXCLUDED: 8.3)
The certificate is valid to the following products and activities:

The Process Of Manufacturing And Service Of Outdoor Optical Fiber
Cable (Layer Stranded Outdoor Fiber Optical Cable, Indoor And Outdoor
Fiber Optic Cable for Access Network, Flexible steel tube armored optical
fiber cable), Indoor Fiber Optic Cable (BOW-Type Drop Cables For Access

Network, Indoor Communication Optical Cable), Communication
Corollary Equipment(Cross Connecting Cabinet, Fiber Optic Distribution
Box, Fiber Optic Joint Closure),Optical Passive Devices( Fiber Optic
Connector, Optical Splitter, Field-Assembly Fast Connector, Flexible Steel
Tube Armored Optical Fiber Cable Connector,Optical Fiber Connector for
Wireless Remote Radio Unit,Prefabricated Mechanical Fiber Optic
Connector)

Certified address: Chuangli Road,QiDu Town,Wujiang District, Suzhou City, Jiangsu Province

Certificate Issued Date: Aug.28,2018
This certificate is valid until:Feb.02,2022
(Original Issued Date:Feb.04,2010)

(The validity of this certificate can be available on the following website: www.cnca.gov.cn
or www.tlc.com.cn;The date of the first certificate refers to the date of certification after the
implementation of the GB/T19001-2008 standard; The certified organization must
periodically undergo supervision and review and pass the certificate to continue to be valid.
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JiangSu XinDa Communication Technology CO.,LTD @ 18S09001:2000

SUPPLY RECORD FOR OPTICAL FIBER DROP CABLE (Round Type)

Order Date |TYPE NAME (C:(TMY) COUNTRY
7/1/2019 |FTTX Round Type Cable 1 G657A 800 THAILAND
8/2/2019 [FTTX Round Type Cable 1 G657A 2000 THAILAND
12/3/2019 |FTTX Round Type Cable 1 G657A 180 INDIA
17/3/2019 |FTTX Round Type Cable 1 G657A 220 INDONESSIA
22/3/2019 [FTTX Round Type Cable 1 G657A 250 BULGARIA
1/4/2019 |FTTX Round Type Cable 1 G657A 700 INDIA
o 1/2019 FTTX Round Type Cable 1 G657A 150 BULGARIA

[ _..4/2019 |FTTX Round Type Cable 1 G657A 1300 CHILE

18/5/2019 |FTTX Round Type Cable 1 G657A 300 INDIA
22/5/2019 [FTTX Round Type Cable 1 G657A 200 BULGARIA
30/5/2019 [FTTX Round Type Cable 1 G657A 1500 THAILAND
1/6/2019 |FTTX Round Type Cable 1 G657A 300 INDIA
15/6/2019 [FTTX Round Type Cable 1 G657A 230 PARAGUAY
3/7/2019 |FTTX Round Type Cable 1 G657A 1000 INDIA
13/7/2019 |FTTX Round Type Cable 1 G657A 180 BULGARIA
25/7/2019 |FTTX Round Type Cable 1 G657A 200 INDIA
27/8/2019 |FTTX Round Type Cable 1 G657A 1000 THAILAND
11/9/2019 |FTTX Round Type Cable 1 G657A 300 INDIA
30/9/2019 [FTTX Round Type Cable 1 G657A 800 THAILAND

[ '\f2019 FTTX Round Type Cable 1 G657A 160 PARAGUAY
) 5/10/2019 [FTTX Round Type Cable 1 G657A 600 PARAGUAY

16/11/2019 |FTTX Round Type Cable 1 G657A 800 THAILAND

25/11/2019 [FTTX Round Type Cable 1 GB657A 300 INDIA
2/12/2019 |FTTX Round Type Cable 1 G657A 200 BULGARIA

15/12/2019 |FTTX Round Type Cable 1 G657A 300 INDONESSIA

TOTAL 13970

FOGCOM-

Flber Optic Communication Co., Ltd.

J!M-'/’
v

Add: Chuangli Road,Qidu Town,Wujiang District,Suzhou,Jiangsu Province, China

FOCOM

thar Optic Communication Co.Ltd. ﬁ)
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JiangSu XinDa Communication Technology CO.,LTD

TLC 1S09001:2000

SUPPLY RECORD FOR OPTICAL FIBER DROP CABLE (Round Type)

Order Date |TYPE NAME ((m; COUNTRY
20/1/2018 |FTTX Round Type Cable 1 G657A 200 BULGARIA
23/1/2018 [FTTX Round Type Cable 1 G657A 150 INDIA
23/2/2018 [FTTX Round Type Cable 1 G657A 200 INDIA
27/2/2018 |FTTX Round Type Cable 1 G657A 1000 THAILAND
21/3/2018 |FTTX Round Type Cable 1 G657A 200 BULGARIA
3/4/2018 |FTTX Round Type Cable 1 GB57A 300 INDIA
11/5/2018 |FTTX Round Type Cable 1 G657A 800 PARAGUAY
13/6/2018 |FTTX Round Type Cable 1 G657A 360 CHILE
8/7/2018 [FTTX Round Type Cable 1 G657A 320 INDIA
2/8/2018 |FTTX Round Type Cable 1 G657A 200 BULGARIA
30/8/2018 |FTTX Round Type Cable 1 GB57A 1200 INDIA
5/9/2018 |FTTX Round Type Cable 1 G657A 600 PARAGUAY
16/9/2018 |FTTX Round Type Cable 1 G657A 540 THAILAND
5/10/2018 |FTTX Round Type Cable 1 G657A 300 CHINA
23/10/2018 |FTTX Round Type Cable 1 GB57A 200 BULGARIA
15/11/2018 |FTTX Round Type Cable 1 G657A 300 INDONESSIA
22/12/2018 |FTTX Round Type Cable 1 GB657A 360 INDONESSIA
TOTAL 7230

FOCOM

Fiber Optle Communication Co., Lid.

U"/

ﬂé(/

Add: Chuangli Road,Qidu Town,Wujiang District,Suzhou,Jiangsu Province, China
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Fiber Optlc Communication Co.,, Ltd,
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JiangSu XinDa Communication Technology CO.,LTD @ 1SO9001:2000

SUPPLY RECORD FOR OPTICAL FIBER DROP CABLE (Round Type)

Order Date TYPE NAME (?(LY) GOUNTRY
2/1/2017 |FTTX Round Type Cable 1 GB57A 100 INDIA
31/1/2017 [FTTX Round Type Cable 1 G657A 100 BULGARIA
7/2/2017 |FTTX Round Type Cable 1 G657A 300 INDONESSIA
17/2/12017 |FTTX Round Type Cable 1 G657A 540 THAILAND
5/3/2017 |FTTX Round Type Cable 1 G657A 150 BULGARIA
24/4/2017 |FTTX Round Type Cable 1 G657A 300 CHILE
18/6/2017 [FTTX Round Type Cable 1 G657A 300 INDIA
12/8/2017 |FTTX Round Type Cable 1 G657A 200 BULGARIA
30/8/2017 |FTTX Round Type Cable 1 G657A 1000 THAILAND
1/9/2017 |FTTX Round Type Cable 1 G657A 300 INDIA
5/9/2017 |FTTX Round Type Cable 1 G657A 200 PARAGUAY

15/10/2017 |FTTX Round Type Cable 1 G657A 1000 INDIA

13/10/2017 |FTTX Round Type Cable 1 G657A 80 BULGARIA
6/11/2017 |FTTX Round Type Cable 1 G657A 200 INDONESSIA
2M12/2017 |FTTX Round Type Cable 1 G657A 430 PARAGUAY

TOTAL 5200

Add: Chuangli Road,Qidu Town,Wujiang District,Suzhou,Jiangsu Province, China

I IO E ﬁ M /
Flber Optic communication Go., Ltd.
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JiangSu XinDa Communication Technology CO.,LTD @ ISO9001:2000

SUPPLY RECORD FOROPTICAL FIBER DROP CABLE (Round Type)

Qry

Order Date [TYPE NAME (KM) COUNTRY
7/2/2016 |FTTX Round Type Cable 1 G657A 340 THAILAND
8/3/2016 |FTTX Round Type Cable 1 G657A 500 THAILAND
12/6/2016 [FTTX Round Type Cable 1 G657A 80 INDIA
7/7/2016  [FTTX Round Type Cable 1 G657A 120 INDONESSIA
18/8/2016 [FTTX Round Type Cable 1 G657A 50 BULGARIA
19/8/2016 [FTTX Round Type Cable 1 G657A 100 INDIA
25/9/2016 [FTTX Round Type Cable 1 G657A 200 INDIA
27/9/2016 [FTTX Round Type Cable 1 G657A 1000 THAILAND

30/10/2016 |FTTX Round Type Cable 1 G657A 300 INDIA

30/10/2016 |FTTX Round Type Cable 1 G657A 500 THAILAND
2/11/2016 [FTTX Round Type Cable 1 G657A 60 PARAGUAY

TOTAL 3250

FOCOM

Flber Optlc Communication Co., Ltd.

Add: Chuangli Road,Qidu Town,Wujiang District,Suzhou,Jiangsu Province, China
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JiangSu XinDa Communication Technology CO.,LTD

1SO8001:2000

L

SUPPLY RECORD FOR OPTICAL FIBER DROP CABLE (Round Type 2F)

Order Date |TYPE NAME &TM\; COUNTRY
13/1/2017 |FTTX Round Type Cable 2 G657A 100 BULGARIA
31/1/2017 |FTTX Round Type Cable 2 G658A 200 THAILAND
7/2/2017 |FTTX Round Type Cable 2 G659A 540 ITLAY
17/2/2017 |FTTX Round Type Cable 2 G660A 540 INDIA
5/3/2017 |FTTX Round Type Cable 2 G661A 150 PARAGUAY
24/4/2017 |FTTX Round Type Cable 2 G662A 300 INDIA
19/6/2017 |FTTX Round Type Cable 2 G663A 300 INDONESSIA
11/8/2017 |FTTX Round Type Cable 2 G664A 200 PARAGUAY
30/8/2017 |FTTX Round Type Cable 2 G665A 300 THAILAND
3/9/2017 |FTTX Round Type Cable 2 G666A 300 INDIA
5/9/2017 |FTTX Round Type Cable 2 5667A 300 PARAGUAY
15/10/2017 |FTTX Round Type Cable 2 G668A 1000 INDIA
16/11/2017 |FTTX Round Type Cable 2 G669A 180 BULGARIA
TOTAL 4410

FOCOM

Fiber Optic Communlication Co., Ltd.

e’

Add: Chuangli Road,Qidu Town,Wujiang District,Suzhou,Jiangsu Province, China
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JiangSu XinDa Communication Technology CO.,.LTD @ 1SO9001:2000

SUPPLY RECORD FOR OPTICAL FIBER DROP CABLE (Round Type)

Order Date |TYPE NAME (C}’(T“;; COUNTRY
20/1/2018 |FTTX Round Type Cable 2 G657A 1000 BUI.GARIA
23112018 |FTTXRound Type Cable 2 G658A—— 200 INDIA ]
23/2/2018 |FTTX Round Type Cable 2 G659A 300 PARAGUAY |
27/2/2018 |FTTX Round Type Cable 2 G660A 800 THAILAND
21/3/2018 |FTTX Round Type Cable 2 GE61A 360 CHINA

3/4/2018 |FTTX Round Type Cable 2 G662A 320 BULGARIA
11/5/2018 |FTTX Round Type Cable 2 G663A 800 INDONESSIA
15/8/2018 |FTTX Round Type Cable 2 G664A 360 INDONESSIA

9/9/2018 [FTTX Round Type Cable 2 GEE5A 320 INDIA

2/11/2018 |FTTX Routid Type Cable 2 GBE6A 200 BULGARIA
20/12/2018 |FTTX Round Type Cable 2 GE67A 1200 INDIA

TOTAL 5860

FOCOM

Fiber Optlc Communleation Co,, Ltd.

e’

Add: Chuangli Road,Qidu Town,Wujiang District,Suzhou,Jiangsu Province, China
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JiangSu XinDa Communication Technology CO.,LTD @ 1ISO9001:2000

SUPPLY RECORD FOR OPTICAL FIBER DROP CABLE (Round Type 2F)

Order Date |TYPE NAME (?(H) COUNTRY
7/2/2019 |FTTX Round Type Cable 2 G657A 500 THAILAND
20/3/2019 |FTTX Round Type Cable 2 G658A 750 CHILE
19/4/2019 |FTTX Round Type Cable 2 G659A 700 INDIA
22/3/2019 |FTTX Round Type Cable 2 G660A 150 BULGARIA
1/4/2019 [FTTX Round Type Cable 2 G661A 1300 THAILAND
5/4/2019 |FTTX Round Type Cable 2 G662A 300 INDIA
24/4/2019 |FTTX Round Type Cable 2 G663A 200 PARAGUAY
18/5/2019 |FTTX Round Type Cable 2 G664A 1800 INDIA
22/56/2019 |FTTX Round Type Cable 2 G665A 300 BULGARIA
30/5/2019 |FTTX Round Type Cable 2 G666A 540 THAILAND
1/6/2019 |FTTX Round Type Cable 2 G667A 1000 INDIA
15/6/2019 |FTTX Round Type Cable 2 G668A 230 PARAGUAY
3/7/12019 |FTTX Round Type Cable 2 G669A 1000 INDIA
13/7/2019 [FTTX Round Type Cable 2 G670A 180 BULGARIA
25/7/12019 |FTTX Round Type Cable 2 G671A 200 INDIA
27/8/2019 |FTTX Round Type Cable 2 G672A 1000 THAILAND
12/9/2019 |FTTX Round Type Cable 2 G673A 300 INDIA
30/9/2019 |FTTX Round Typs Cable 2 G674A 800 THAILAND
)1/10/2019 |FTTX Round Type Cable 2 G675A 160 PARAGUAY
5/10/2019 |FTTX Round Type Cable 2 G676A 500 THAILAND
16/11/2019 |FTTX Round Type Cable 2 G677A 280 INDIA
20/11/2019 |FTTX Round Type Cable 2 G678A 200 THAILAND
12/12/2019 |FTTX Round Type Cable 2 G679A 200 PARAGUAY
21/12/2019 [FTTX Round Type Cable 2 G680A 200 INDONESSIA
TOTAL 12790
FOCOM  ~
Flber Optic Communltlon 9.. Lt.
Add: Chuangli Road,Qidu Town,Wujiang District,Suzhou,Jiangsu Province, China (}?“’/
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Fiber Optic Communication Co., Ltd.
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‘%’élﬁ']ﬂ OPTIC DROP WIRE ROUND TYPE 31u2U 2 51813
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OPTIC DROP WIRE ROUND TYPE 1F | M 12,304,000 | 41,012,000 | OES-004-049-03

OPTIC DROP WIRE ROUND TYPE 2F | M 408,000 | 1,360,000 | OES-004-049-03
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TOT Public Company Limited Specification No.OES-004-049-03
Qutside Plant Standard Sector Issued: February, 2014

OPTICAL FIBER DROP CABLE (Round Type)
(Optic_Drop Wire for FTTX (Round Type) 1-2 F)

1. GENERAL

1.1

1.2

1.3

1.4

15

1.6

This specification covers the requirements of the optical fiber drop cable
(round type) to be supplied to TOT Public Company Limited (TOT) intended
primarily for use in aerial application of the outside plant network.

The drop optical fiber cable (round type) 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 cable 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 termination
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 design consideration of the cable shall protect the optical
fibers from environmental and mechanical stresses.

Full details of this following information 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/km), overall diameter of cable and cable drum specification.

1.6.3 Test method and test data result of all requirements of Section 2.1,
22,232,233and 5 accordlngalo thts»spL? W\‘ .

O

Fiber Optlc C(:mmunlrali’w»{: J
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L7

1.8

1.9

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

The other test method standards which are equivalenl o as specified in
this specification shall be allowable.
The cable as this specification is designed for use installing in short cable

length. The suitable installed cable length should not be longer than
300 M.

In case of the installed cable length is longer than 300 M, the following
items should be applied:

1.9.1 The additional optical closure or ODP or SDP should be installed for
keeping the cable length as short as possible.

1.9.2  Or for the alternative way, the optical fiber cable for access service
(Dropwire Iwisted) as per specification OES-004-044-XX, (XX=latest
Issue) should be applied for this case.

1.10 The cable 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.

2. FIBER CHARACTERISTICS

All characteristics of the cabled fiber (fiber of finished cable) shall be, at least, in
accardance with the [TU-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
accordance with the ITU-T Recommendation G.650.

2.1

Geometrical Characteristics
2.1.1 Cladding Diameter

The nominal value of the cladding diameter shall be 125 Lm. The
cladding deviation from nominal shall not exceed the limits of
Tium.

2.1.2  Core-Clad Concentricity Error

The Core-Clad concentricity error shall not exceed the limit of
0.5 Um.

2.1.3  Cladding Non-Circularity

The maximum value of the E{addir}g Qn“clr )« shall
more than 1.0%.
Fiber Optlc Cnmmrmicnllon Co,
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2.2

Transmission Characteristics

2.2.1

2.2.2

223

2.24

225

2.2.6

2.2.7

2.2.8

Mode field Diameter

The nominal value of the mode field diameter at 1310 nm shall be
8.6 Wm. The mode field diameter deviation shall not exceed the
limits of & 0.4 pm.

Cable Cut-Off Wavelength (Acc)

The cable cutoff wavelength in deployment condition shall not
exceed 1260 nm according to EIA/TIA-455-170.

The attenuation coefficient shall be as follows:

Wavelength (hm) Maximum Attenuation (dB/km)
1310 0.38
1383* 0.35
1490 0.30
1550 0.28
1625 0.30

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

The attenuation coefficient for the wavelengths range from 1285 nm
to 1330 nm shall not exceed the attenuation coefficient at 1310 nm
by more than 0.08 dB/km.

The attenuation coefficient for the wavelengths range from 1525 nm
to 1575 nm shall not exceed the attenuation coefficient at 1550 nm
by more than 0.05 dB/km.

The maximum value of chromatic dispersion coefficient shall not be
greater than 3.5 ps/(nm.km), 18.0 ps/(nm.km) and 22.0 ps/(nm.km) at
the 1310 nm, 1550 nm and 1625 nm wavelength respectively.

The zero disperéion wavelength, A0, shall be between 1300 nm and
1324 nm, and the maximum value of the dispersion slope at A0,
shall not be greater than 0.092 ps/(nm2 .km).

The maximum attenuation with macrobending shall not be exceed
the specified value as follows:

10 turns 15 mm radius §'o.25-.d'r£-,,mait 1

Flber Optic Communicatio
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2.3 Material Properties of the Fiber
2.3.1 Fiber Materials

or equivalent material.
2.3.2 Protective Material

2.3.2.1 The primary protective coating shall be made of UV curable
acrylate, UV curable urethane, epoxy acrylate or equivalent
material.

2.3.2.2 The primary coating diameter of fiber shall be 245 5 Lim,
according to EIA/TIA-455-173.

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

2.3.3 Each fiber shall be proof-tested to at least 0.69 Gpa (100 kpsi) in
accordance with EIA-455-318 or the optical fiber proof test by IEC
60793-1-30.

3. CABLE STRUCTURE

3.1 The cable structure shall accommodate at least the following fiber
capacities and the typical cable structure shall be in accordance with figure

1 and 2.
a) 1 fiber
by 2 fibers

Fiber Optic Communleation Co., Ltd
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Suspenslon Unit
M1.2mm Steat Wire Strangd

{7 x 0.4 mm)

Tight Buffer Tube

Opfical Fiber
Strength member
{Aramid Yam)

Shaath

~ 6.5 mm

3.5+ 0.2 mm

»

Figure 1 Cross sertion of 1 fiher cable
Not to Scale

Suspension Unit
@1,2mm Steel Wira Strand
{7 x 0.4 mm)

Tight Buffer Tube

QOptical Fiber

Strength member
(Aramid Yam)

Sheath

~ 6.5 mm

3.520.2 mm

a3
<

Figure 2 Cross section of 2 fiber calle
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3.2 The required cable structure and color identification shall be specified in

33

the Table 1.
Fiber count
No.
1 fiber 2 fibers
il Blue Blue
2 i - Orange

Table 1 Fiber Color Identification

3.2.1 The color identification specified in Table 1 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 identification shall be in tight buffer with color specified.
The fiber may be colored or uncolored.

Minimum Bending Radius of Cable

The minimum allowable bending radius of the cable shall be specified in
the Table 2.

B Performance

Minimum bending radius
ifiber, 2 fibers
With suspension Unit 130 mm (20xD)
Without suspension Unit 35 mm (10xD)

Table 2 Minimum Bending Radius of Cable

4. CABLE REQUIREMENT

4.1

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 (Thermo plastic
elastomer) or PBT (Polybutylen terephthalate) or PA (Polyamide) or PVC
(Polyvinyl chloride) or better material, The outer diameter of tight buffer
shall be 900 tm (0.9 mm) for 1 fiber, cable angl 600 Hpm

fiber cable. H‘ U&J «_JHWI

Fiber Optic Communlcat
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4.2  Streneth 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 sutticient mechanical
strength.

4.3 Cable sheath

a)  The cable sheath shall be made of flame retardant polyethylene
(FRPE) 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 funeus and free from hole, split, blisters or other
imperfection.

) The cable sheath thickness shall be 1+£0.2 mm. The qualification of
cable sheath shall be according to the Table 3. The procedure for
testing the cable sheath specification shall conform to Section 5.4.

Parameters - Specification B
1. Carbon Black 2.6 +0.25%

2. Minimum Tensile Strength 100 k'g/cm2

3. Minimum Elonga;’zi.("):. | 160 %

4. Flame Propagation See Section 5.4 o

Table 3 Cable sheath specification

4.4 Suspension Unit

a)  The suspension unit of the cable 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:-

Construction: 1xT7;

- Number of wires/wire diameter: 7/0.4+ 0.03 nom.

- Suspension strand outside diameter: 1.2 + 0.04 mm.
- Minimum Breaking strength of strand: 1,000 N

Minimum elongation of str?ﬂf‘?m[ﬁ; [ \} EV&

Minimum weight of zinc coating, TotoMdhie

/% i
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The test method shall be as specified in BS 183 and BS EN 10264-2
or KS D 7007 or TOT standard or equivalent test method.

OES-004-049-03

b)  The bidder shall provide full details of span lengths, sags and tension
of aerial cables that limit the elongation and sensitivity to static
fatigue of cable under a specitied 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 4 and shall be use for guideline to propose such detailed

calculation.

Parameters Value

1. Maximum pole span length 40 m

2. Temperature Installation B2 €ie
Operation Tropical, -10 °C to 70 °C

3. Worst case loading Wind Velocity Max. 144 km/hr

condition (short-term) Temperature 25 °C

4. Initial Sag 0.5% of span length

5. Relative humidity Up to 90%, no frost

Table 4 Installation Conditions

4.5 Cable marking

The completed optical fiber drop cable shall be permanently and good
legibility marked. The color of marking shall preferably by white color and
printed on the sheath.

a)  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
meler. The accuracy of the measurement of {ength marking shall be
held within the limits of + 1%.

b)  Identification Marking

Fach marking length interval, the identification marking shall be
identified as to manufacturer’ —-ruam
manufacture, the letter “TOT”, :{;

Flber Optic Gnmmlmimﬂmg . 16
,y }
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Example: TOT ABC 200/3270000698/2555 DEF 2012 OFC/SM/DW-R/FRPE-X F

Where as
TOT = TOT
ABC = Manufacturer
200/3270000698/2555 = Contract number
DEF = Project name (see remark)
2014 = Year (A.D.) of manufacturer
OFC = Optical Fiber Cable
SM = Single Mode
DW-R/FRPE = Drop Wire Round Type/Flame

Retardant Polyethylene Sheath

X = Number of fibers
F = Fiber

Remark: If supplied for turnkey project, the project name shall be marked.

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 during the lifetime of the
cable.

5. MECHANICAL AND ENVIRONMENTAL CHARATERISTICS

This Section covers the mechanical, environment, and endurance qualification
requirements for completed cables. Test wavelengths shall be within limit of
1550 T 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-requlirements:

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
ACCUTaRY of. Jn}g surement of
aftenuation rhan EE g T 9

Load cable; Zl@OEINCt\mmunlrmUW

/%Z '//5:/,?'/;,\
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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 proot 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 before testing
< 0.1 dB.

No fiber break and no sheath damage.

5.2 Cable Bending Test
Test standard: IEC 60794-1-2-E11A

Pre-requirements:

Mandrel radius: 30 mm
Number of cycles: 1
Number of turn: 10

Test result;

- Change of attenuation after testing: < 0.1 dB.
- No fiber break and no cable damage.

5.3 Temperature Cycling Test

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 5
Condition measurement: - Low temperature condition (-10£2°0)

- High temperature condition (70+2°C)

Test result:

Change of attenuation for each condltion measurement comared

with attenuation before ‘ceétmg < 0’,1 dé/k

QL
- No fiber break and no cab&a-dw&aga‘..\mm:

A - Ay .
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—_ __-Minimum Soak for a Given Sample Mass
Sample Mass (kg) Sample Mass (lb.) Soak Time (Hours)
M<035 M < 0.7 05
0.35 < M < 0.70 0.77 < M = 1.50 E
0.70 <M < 1.50 1.50 < M < 3.30 2
1.50 < M < 15.00 3.30 < M < 33.00 4
15.00 < M = 100 33.00 <M < 220 8
 100<M<250 | 220<Ms550 12
C20<Ms500 | 550 <M s 1100 14
M > 500 M > 1100 ] 16

Table 5 Temperature Cycling Test

5.4 Cable Sheath Test

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

ASTM D1603 Standard Test Method for Carbon Black in Olefin Plastlcs.

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

Flame 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

Contractor shall submit full details of their Quality Assurance procedures
which shall ensure that the cables fully comply with the requirements of
specification.

6.1.

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.

6.3. Testing of equipment and material to be supplied under the contract shall

be carried out by the contractor in conﬂ“

Test results shall be provided to TOT bgl( coumﬁ.ﬁ/

Fiber Optic Communicatjgh{:
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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

® (ladding diameter

¢ Core cladding concentricity

¢ Cladding non-circularity (measuring method : microscope)
b) Oplical properlies of Lhe fiber shall include tests such as:

@ (Cut-off wavelength

c) Transmission test shall include the following for each praduction
length

® Attenuation; The attenuation coefficient and the
attenuation eraph by OTDR shall be provided.

®  Chromatic dispersion
6.3.2. Cable Testing

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

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

6.6. Contractor shall submit to the TOT, 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.

7. PACKING AND MARKING
7.1  The cable shall be packed into a standard Length of 1,000 meters per reel
or as specified on order with tolerance oF 0, +’ j %{E

Flber Ontlc CE'ITIH'IIIFIIC'IH
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7.2 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.

7.3 Each reel shall be packed in the cardboard box and shall have a label
showing the description such as Optic Dropwire for FTTX, SM/OFC/DW-
R/FRPE, the number of fiber, TOT contract, the reel Number, Cable length
in meters, weight(Kg) per reel, year of manufacture and name of the
supplier.

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: ~ -10 to 70 °C

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.

8.2.2 The tests shall be performed by laboratory of Technical Research and
Develop Department of TOT or official representative. TOT reserve the
right to test some vital item if so requires,

8.2.3 The contractor shall submit the detail of factory testing after delivered
the cable to TOT. In the event that the cables so test fail to meet the
specified requirements, TOT reserves the right to reject all the cable.

(Attached 1 page of fest.instr --_,-rpen;,,iif S
! . N - _f I £ il
End of Sp}éé'iﬁ@;tigy ‘j d f
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