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Open Rack 197

Open Rack 19"

Open Sub Rack 19°(blue tray)

Open Sub Rack 19”(blue tray)
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szlvanized stesl. powder coatad -
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FTTX

PRODUCTS

Central Office Products

Splitter Box 19” Sub Rack

boaiuile

Hiter Box{B type) up to 10 boxes
vith pend radius {imiter

(=
! |a' v
Elzctro Galvanized stee!, povder coated '_:.:.":f o ﬁ
S wWhite @] P =

A28y 1Y =
132x58x300 Sub Rack Slide 3U Plastic

/ F ﬁ"u“. | s Q’E-*E |

Sub rack Slide Type Sub rack Swing Type Splitter Box

F
i

b

Sub Rack 19”

Faatiys

- 19 maounted

Ay arranged adapters, side facing for laser safety
d no special tool or accessories

aterial | Electro galvanized Steel, sheet steel 1. 2mm powder coated ! plastic

el & Capacityr 1 U (482 x 44 x 300) up to 24 fibers
2 U (482 x 88 x 300) up to 48 fivers \
3 U (482 x 132 x 300) up to 72 finers




32 fibers

RN Y

(ST

Jf i

—
Cro

wioiinted

Outdoor Cabinets

e Cplical Networks!PON | ang
Metvorks{OAMN)

O £ Y T SO L TV [ R T A LY I
e cinbulon point to netaork termminstions

spiitler area, Input splicing area and branch splicing area
1 with cable clamip
h Cord managameant

48 fibers 72 fibers

312 fibers
. OFDT |  FDB48 [ OFcCC__|  OFCCC |
Capacity 32 fibers 48 fibers 72 fibers 144 fibers
Material Electro Galvanized steel Engineering Plastics Aluminum Aluminum
Protection class IP 55 IP 55 IP 55 IP 55 .
Cable ports 6 ports 4 ports 8 ports 8 ports \
Dimension 330x400x 165 mm 330x450x160 mm 530x635x300 mm 660x300x38C mm
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 FTTx
PRODUCTS

Outside plant products

ACClo08

Aerial Cross Closure
Features

< Aatial in-line Ty

e cf

ACCl016/4P

ACCI016/6P

+ Ease installation, no need soeciai too]

* Housing made cf engineering plastics * Bending radius more than 30 mm.
« Durabie lvgh impact and cabie retention * Accept additional cable with out removal the
- Compact siz& and light weight sheath retention and strange member clamuy

< UV racdiiason resistancs
» Dotible ¢

{inside @l

[¢]
15
o
o
(]

+ Fast and =asy 0 dloss and
hinged laif cover and securing t
with snap iock

open with

ne cover

ACCl0o08 ACCl016/4P

* Efficient mid-span branch (uncut joos= tubs ard
mid-span splice with two windevs uncut joose

tuhe and fibers)

* Dust and v ater protection-ciass 17

56

ACCl016/6P

Size(mm) 180x350x100 234x430x140 280x420x120
Weight(kg) 1.8 28 23 -
B N;o_fmai; ports . R 4 N __4 6 *:_
C_at; aiameter(mm) 9-1_5- - i ;15_ 9-15 :
Splice capacity 24 24 24
No. of Splitlter t_ra); 2 1 B 1
No. of Splice tray 1(2/24) 2 (2/24) 2(2/24)
SpTitter installation _ 1:8 2 - 2 o *
Adapter installation 8,12 16 16
) Covei securing L Hinged + Snaplo_ck_ - é
Application FTTX at | I-jil_'stdSpIitier




mEaty

.

BAT-S012

7

Coubie clamps |
Fast and to clgse

I

snap ooy FDover Secwin

A=rial s Underground)

‘n-ine 1pe / Undergreund in - ling ty

1an and Hght weight
n rasisiarcs

Ease instailation .no need special too!
Bending radius more than 30 mm.
Acospt addditional cable without remeval the sheath retention and strange member clzimp

=

inose [Lbe and fibers)

Branch Aerial Terminal

BAT-S016
FTTX — Terminal and Terminal Closure

G hexagonal fiat b

and open with hinged half cover and securir

d boit tno 10)

OAT-S008

FTTX-Drop Cable Holder

lie cover wvith

fiicient nud-span branch {uncut icose tuhe and mid-span splice with two windows uncut

Optical Access Terminal

Model BAT-S012 BAT-S016 OAT-S008
Size{mm.) 140x230x430 227x423x123 1 85x465;1 00
Weight(kg.) 28 23 . 1_9— S
No. of main ports 6(max.10) 6(max.10}) 2
Cable diameter{mm.) 9-13 9-15 9-15
No. of drop port 12 8 1_2
Type of drop cable Round . flat Round , flat Round , flat
Splice capacity 36, 24 36 24
No. of optic tray 1 1 2
Splitter i;stallaﬁon 2 2 2
Adapter installation 12 16 1
Cover securing Hinged + snap lock Hinged + snap lock Hinged + snap lock
Protection Class P65 P65 IP&5
Condition Aerial Aerial

=y




FTTx _
PRODUCTS

Outside plant products

T e T —————Cs

drop cable jointing pigtail jointing
FTTX-PRE-HEAT Shrinkable Tube
Features
+ For covering: drop cable — drop cabie + Round or Flat drop cable 1 or 2 cores
jointing. Drop cable — pigtail jointing * Black color
+ CGuidoor or Indoor use * With color code tube, if required

» Dust and Water protection Class IP 67

Cength Application Pigtail Size (mm)

1C220 48 220 1 Core drop-Pigtail joint $3
1C270 4.8 270 1 Core Drop-~drop joint -
2C220 6.4 220 2 Core Drop-Pigtail joint 43
2C270 64 270 2 Core Drop-drop joint -

Heat Shrinkable Tube for
Twisted Drop Wire

Conductor Size : 0.5. 0.65 mm
nomi 6.4 x 110 mm
nota 2.7 x 30 mm

Conductor Size : 0.9 mm
non19.5 x 110 mm
nald 3.3 x 30 mm

Heat Shrinkable Tube for
Parallel Drop Wire

Conductor Size : 0.9 ,0.65, 05 mm
6.4 x40 mm

6.4 x 60 mm “'TUY—&
64 x 122 mm




Steel wire

Ny

Gaddh
or 4 kmidrum

— L.oose tube
Optical fiver (SN[ Mtem [ Unit | Value
i 12

A Jelly 1 | No. of fibers count
g~ Pe layer 2 | No. of fibers per tube(max) count 6
- Water blocking yarm 3 | No. of elements count 3
FRP X
g Waler blocking laps 4 Message wire nm 1X16
Steel tape 5 Cable diameter mm 9.2
Ripcord 6 | Cable height mm 14.8
R 7 | Cable weight ka/km 106
Red strip 8 | Shortterm tension N 1000
9 Short term crush N/100mm 2200

DUCT CABLE

-y

atures
heaily Materiai - PE
the Coior : Blue. Crange

-

.
o

TR

.
P |

Messenger wire (171.6 mm with Zinc Coating
Al tape * Fiber type : GB52D
Joliy - Length © 2 or 4 km/drum
Optical fiber
Ceontral StrorTg! member E‘In No. of fibers count 12 48
- \;\i/iell;?r“i))(!]oclung yarm 2 No. of fibers per tube(max) count 6 12
Ripcord 3 No. of elements count 5 5
Water Blocking tape 4 | Tube diameter mm 1.9 24
Aramid yarn 5 | Cable diameter mm 11.6 127 \.
~— Outer shealh 8 | Cable weight kghkm 100 | 120 ;
7 Short term tension N 2500
8 Short term crush N/100mm 2200

T




FTTx

'PRODUCTS

Outside plant products

Jaily
Optical fiber
Lonse tube

Water blocking yarn
Filler rod

Ripcard

Water Blocking tape
Aramid yarn

Quter sheath

Steel lape
— Glass yarn
— Loose tubs
Optical fiber
Jelly

Central Strengt member
Water Biocking tape
Water Blocking yarn

Filler rod

Ripcord
Quter sheath

Central Strengt member «

ADSS CABLE

+ Sheath Material - PE

* Tube Celor - Blue, Orange

* Messenger wire 21°1.6 mm with Zinc Coating
Fiher type 1 G652D

» Length : 2 or 4 km/drum

1 No. of fibers count 12 | 48
2 | No. of fibers per tube(max) count 6 | 12
3 | No. of elements count 5 | s
4 | Tube diameter mm 22 | 28
5 | Cable diameter mm 10 | 17
6 | Cable weight ka/km 80 | o8
7 Short term tension N 1800
8 Short term crush N/100mm 2200
ARSS CABLE
Features

+ Sheatiy Material - PE

*+ Tube Color : Blue, Orange

+ Messenger wire :1°1.6 mm with Zinc Coating
* Fiber type : G652D

* Length : 2 or 4 km/drum

(SNl item | Description
1 No. of fibers 12 48
2 No. of fibers per tube(max) 6
3 Loose tube PBT
4 Filling compound in loose tub Jelly
5 | Filler PE g
8 Central strength member FRP
7 | Water blocking material Water blocking yarn
8 | Core wrapping tape Water blocking tape

tf




Nat to Scale
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Suspension Unit

@ 1.2 mim Steat Wire Strang

Tigh Buffar Tubs

Optical Fibar

Strergth member
{Arami¢ Yarry

Shealh

Drop Cable Round
Type 1&2 core

Features

+ Sheath Material : LSZH

* Fiber Coior : Blue, Crange

+ Diameter : 6.5 x 3.5 rnun

- Messenger wire : Zinc Coating

+ Fiber type : GBATA

» Min. bending radius mm : 120 mm
* Length - 1 km/druim

+ Cable weight kg/km - 21.5 kg




X

PRODUCTS

Outside plant products

Not o Scaie
o Drop Cable Flat
Support wire Type 1&2 core
Features
e n + Sheath Material 1 LSZH
« Fiber C ' ,
» ] . Swrength member F'uer olor : Blue, Crange
£EE| EE * Diameter : 6.5 x 3.5 mm
28| 33 * Messenger wire : Zinc Coating
el oW @<— - Optical fibar {1 fiber) — e
$S| £ « Fiber type | GB5T7A
* ivlin. bending radius mm - 120 mm
S~ Sheath « Length © 1 km/drum
\ v * Cabie weight kg/km 0 21.5 kg
«—r
Min 1.95 mm
Max 2.70 mm
Technology Parameter
Sheath Meterial LSZH
Fiber color Blue

Cable diamension mm

5.2 (+0.3/-0.2) x 2.4 (+0.3/-0.45)

Messenger wire

2.8 (+0.2/-0.3) x 2.4 (+0.3/-0.45)

Fiber type

9/125 (G 657A2)

-
2
3
4
5
6

Min. bending radius mm

120

Patch Cord Qutdoor

Figure-1 Cross Section
of 1 Fiber (With Support)




Distribution box

Feature

< Wall mounted

« UV radiadon rasistance

+ Fiver configuration : Spiice through.
Sy

_ FTTx
PRODUCTS

Customer Premises Products

00B-002

» Detachable hinged tray
* Forround or flat drop cable

0IB-002

olice patch. Splice patch Splice and Patch through

Wall Distribution box Optical Outdoor Box Optical Indoor Box

Model WD-B004 Q0B-002 0OIB-002
Size{mm) 130%182°4 5 130182*45 9510030
Weight(g) 350 300 70

No. of ports tinput / 4output 2 input / 2 output

1 input / 2 output

In-Output cable type

Drop Wire Twisted &
Drop Cable Round Type

Drop Cable Round Type Drop Cahle Round Type

Protection Class P55 IPS3 P53
Color White or Grey White or Grey White or Gray
Adapter installation 4 1-2 1-2
Cover securing Slide Up-Down Slide Up-Down Hinged

Accessories

Fast Field
Assembly
Connectoe

FAST FIELD ASSEMBLY CONNECTOR

Technical Performance

Parameters___ [ Indicators |

Fiber type SM, fiber (mm)
Cable category 3.5mm ‘f‘_
Insertion loss Average value <0.3dB; maximum < 0.5dB  \ '\
Return loss > 50dB (UPC)/ > 60dB (APC)

30N(3mm)

Tensile strength 20N (drop c

Operating temperature

Repeatable installation




FTTX
PRODUCTS

Customer Premises Products

00B8-002

Distribution box
Feature

< Wal mounted

« UV radiation resisiancs

* Detachabie hinged iray
» Forround or flat drop cable
* Siner configuration © Spiice through,

QiB-002

o

Splice paich. Spiice patch Splice and Patch through

Wall Distribution box Optical Outdoor Box Optical Indoor Box

Model

WD-B004 00B-002 01B-002
Size(mm) 130*182*4 5 130*182'45 95°100°30
Weight(g) 350 300 70
No. of ports linput / 4output 2 input/ 2 output 1 input / 2 output
In-Output cabl.e type Dg:%:g:: ;:it:i_jpe Drop Cable Round Type Drop Cable Round Type
Protection Class P55 P53 P53
Color White or Grey White or Grey White or Gray
Adapter installation 4 1-2 1-2
Cover securing Slide Up-Down Slide Up-Down Hinged

FAST FIELD ASSEMBLY CONNECTOR

Technical Performance

Accessories

Fiber type SM, fiber (mm)
Cable category 3.5mm
~ Insertion loss i Average value <0.3dB; maximum < 0.5dB ; \
Fast Field Return loss ) > 50dB (UPC) / > 6QdB (APC)

Operating temperature

30N(3mm)
Assembly Tensile strength 20N (drop cable)
Connectoe 5N(900 pm) (f

Repeatable installation

w50 co.th




Accessories

Splitter
Tachnicai Ferformance
1= PLC Cpotical Splitter i

Parameters

Optical fiber type

fisnii
ol el

s

Blockless Type

ndex inciude conneciors

G.657.A2
Operating wavelength(nm) 1260nm~1650nm
Operating Temperature -40°C~+70°C =
Insertion Loss(dB) 8 | 573 | st07 [ <139 | st73 [ w204
Loss Uniformity(dB) 04 | <06 | <08 | =12 | <15 | =25
PDL(dB} 50.2 <0.2 <0.3 <0.3 <0.3 s04
Renturn Loss(dB) 260 260 260 260 260 260

FC UPC LC UPC

Pigtail
Technical Performance

Parameter

SCAPC SCUPC ST UPC

|_PC(SM) |UPC(SM) | APC(SM)| PC{MM)_

Insertion Loss (Typical) dB <0.3 <0.2 0.2 <0.3
Return Loss dB 245 250 260 235
Durability Time =500
Operating Temperature C +40~-75 -
Cable Diameter mm ®3.0, $2.0, 0.9
Sheath Material LSZH
Ny

FC Adapter SC Adapter

Adapter

Technical Performance

ST Adapter

L=

SCAPC Adapter

FC Fiber Optic Adapter

Standard & Requirement
Item NO. Test ltem Unit SM MM
PCc UPC APC PC
1 Insertion Loss(Typical) dB <0.3 <0.2 =0.3 <0.2
2 Return Loss dB 245 250 260 =30
3 Exchangeability dB 0.2
4 Repeatability de <0.2
- 5 Durability Time >1000
6 Operating Temperature
7 Storage Temperature




detll

D
o

cid-span
fice with

Size{mm)
Weight(kg)

No. of main ports

Cable diameter{mm)

Splice capacity
No. of optic tray
Cover securing

Application

Condition

ace of engineering pi

Lo wmdows uncut o

Tadditional cable with out rermoval e sheatl
roand sirangs member clams

yranch {uncut iooss tubs 2

2.5

Hinged + snap lock
FTTX

Aerial

S

180x350x100
15

Optical Snaplock Closure 120f
|

%

Optical Snaplock Closure

165x290x53
0.9

4 4
T 9-15._— ) 9-10
4 2
Hin_ged + snap lock i Hinged + snap lock
FTTX o - _IE%TX
| Aerial Aerial




g
.4 7/

FOC 1120

£
] -ing lype
Housing made of thermoplastic
enginearing piastics
Liral ight impact and cable retention
I\ raciation resistance

19 radius mere then 30 mm

t additionan cable without remova
Efficient mid- span branch (uncut loo

Py e =1 ¥ b~
lecnnical bata

i 140x210x30 170%340x95

22

ol | F
Size(mm).(\/\/xLx.I-i-') i
Weight (Kg)
Entrance poris 4 | 4
Cable diameter(mm) |

Splice capacity
Tray capacity B 12 . | 12 .
Né. of S-ﬁl-ice;ra);- 4 . 4 )
IP Class 6 | 68

Cover Securing

FOC J060A

FOC [120A

FOC 1060

FGC 1216

SO, T =
. SLIFN V2T WAL aNgliam i
N it b 1 ng i
-.‘ l- g <o = 'J_‘n"'i;-." :,-‘_" LI "_'_";i-‘ :_.__-..»._‘J T
Fs w v - - \J X - -
st PRt dls é‘:’.{—‘_“.:f‘!.l!!:_ﬂ: Foutier

180x410x100  195x410x170 | 225x530x160 = 260x600x216
30 38 57

4 B




ST 1212 STO0712
=T Coorg |

ST 1024

ST 1012

ray

S CE
SUSNGInEsing

s B i g on Frmen £
thy ermoepiasic O

i oual

12

Sp!i;g slot
60

Splice capacity
Proteciivesieeve

Dimension{mm)

Fix

i,

60

White
Hinged

Hinged

’

-

ST 0812

E =
LE =
B =
= =

ST 1048

. 105x185x10
——

White

=

-t
- Mo
.\
= |

e ;
| 142x226x10

White

5 60
92x137x12 | 107x189x7 = 105x185x8 | 94x146x10

Hinged
Hinged

Hinged

|

! Hinged

' Thin, Movable

! Hinged




‘otective Sleeve Holder Splitter Holder

FTTX - MULTI - FUNCTION TRAY
Features

+ Made of high quality thermo plastics

* Hinged tray

* interchangeable holder

« White color

Protective Sleeve Holder: ' |'* ' | Splitter Holder

571024

Adapter Holder

Adapter Holder -

pratective sleeve is heated.

This tube encloses the inner tube (hot

melt adhesive) and the reinforcement
stainiesssteel rod.

+ Nomina! shrinking temperature of the fiber
splice protective sleeve is 120-140°C and

Inner Hot Melt Tube

Splice Slof (65mm.) | 12 | 3 1 -
Splice capacity _' 24 - 6 I 3 )
Splitter s T ‘ : =
Adapter T : | 1
_Application OATS008 - BTCS008 ~ oscioso
riber Splice Protective Sleeve "
Use for covering and protecting fiber optic jointed by fusion. < Fiber Splice
* Stainless steel (300 grade) rod rounded at both ends to provide ){}". Protective
mechanical strength and rigidity during and after the fiber splice / 1 Sleeve

* The outer tube is made of transparent cross-linked pelyethylene heat shrinkable material

{i-rems Long

Medium

nominal shrinking time is 60-100 seconds.

"Note special order, if required ——TDT—_

60 50 40

Stainless SteelRod 57 | 47 .37
-

Outer Shrinkable Tube | 60 50 40
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RAT1TCP

RATTCB

RA2

= Arainie el
GO iR G

SN0 & TN S&OE 434! =

(i
o

RA1 76 430 100/18.0 100/21.8" 50/19.6 25/21.8 Closure

RATL 62 510 100/18.0 100/21.8~ 50/15.6 25/21.8 Closure
RA1TCE! 62 430 100/18.0 100/21.8% 50/19.6 25/21.8 Termnal Closure
RA1TCP? 82 430 100/18.0 100/21.8* 50/19.6 25/21.8 Termnal Closure

RA2 88 485 200/23.6 150/256.4 150/33.0* 50/27.9 Closure

RA2L 62 740 200/23.6 150/25.4 150/33.0" 50/27 .9 Closure

RA3-4 3 725 400/33.0 300/35.6 200/35.6 100/38.1" Closure

1 TCB = Termunal Closure Binding Post 2 TCP = Terminat Closure IPlatc * The maximum cable diameter of each type
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Ground Wire Clips Size 50em . 75¢cm, 100 cm

Ground Wire Clips
Feature
* The ground wire clip shall be capable of withstanding a current of 500 Amps
for 2 szconds (except RA1 type applied 300 Amps for 3 seconds).
* Withsiand breaking strength not less than 300 N, the speed of javw at 50 mm/min

=

The shield continuity wire size: 50 cm . 70 cm, 100 cm

Gouble Shield Connector

Feature

* High current passes through double contacts. First. through studs and second, \
through tails. It carries at least 300 A for 3 seconds(small size) and 500 A
for 3 seconds(large size).

* Two sizes - Small size 12x22 mm for 0.4x100 pairs{(or equivalent diameter) or lower

- Large size 15x28 mm for 0.4x150 pairs(or equivalent diameter) or larger.
The_—" 2




6" 8" 10", 12" 14", 16", 18",
20", 22" 24", 26". 28"

Cable Support

Cable Curved : Cable Suspension
. Suspension Clamp | Clamp

m’ |
w. W)

Lashing Wire Clamp Cable Stopper Clamp

Cable Lashing Wire

Cable Extension Arm

.!
!
|
i

| 1/2" x 5 Ft (Tang), 5/8" x2.40 m.
Figure 8 Cable Clamp ‘ Forged Eye Nut ' Galvanized Ground Rod
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8" 10", 12" 14" 16" 18"

Hook Bolt (3/8™)

12" 14" 16" ‘

Hook Bolt With
Square Washer (1/2")

/AN

1/2"x 5%, 7%, 8" 10", 12" 14" 16"
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4" (3 5. 4 § AW F0819)

1/2"x2.5m, 3/8"%x25m

100 m (Black) i5onsu

4" 6" 8" 10" 12" 14" 15" 19mm x 20m (Grey). 19mm x 10m (Viole?).
White (for Indoor use) 79mm x 20m (Black)

4" 6" 8" 10" 12" 14" 15"

Black (for Outdoor use)
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Conductor

PE Insulation

PVC Jactet

Rip Cord

Conductor

PE Insulation

Filler

jacket

PVC Jactet
4 , CMR =197 Rip Cord

iz

S0ft, D

G-




Insulation
Conductor

Outer Jacket

Inner Jacket
Ripcord

1 20 653 | 62.3 64.0 61.0 63.3 80.3 20.0

4 “ 4.1 B 5_6.3 53.3 : 520 49.6 1. 52.2 | 492 ] 23.0 _-
10 65 “h 50.3 47.3 i 44.0 | 41.0 43.8 i. 40.8_ T 2-5.0
16 | 82 47.2 | 44.2 398 36.9 | 39.0 1T 36.0 25.0
-\'::1..25 17 ] 428 :39.9 34‘1 3-1-.1 | 312 | _2;2 | 23.6

a 625 ' 1: | 38.4 B 354 | 58.1 | 251 21_; i 18,4_ | 216 “
100 22.0 353 32.3 | _24,0 21.0 13.3 o 10,3 20.1

200 15.0 - - - 18.0 .

13.0 - - 17.3
11.8 | - T - - 16.8

10.1
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THAI FIBER OPTICS CO., LTD.

All Products under brand *BTC” will be manufactured by “Thai Fiber Optics Co, Ltd"
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Quiside Diameter {mm) S 103veUNMSIWWTUASHaID

Inside Diameter (mm)

[u]
non

HDPE Condul Standard
according to MEA *

Thickness (mm])

PPN

28.4 1.8
36.0 2.0
46.0 2.0
58.2 24
69.2 2.9

83 3.5
101.6 4.2
115.4 4.8
129.2 54
147.6 6.2

ralwSieAsu vdemuRUIILLUGY  HIGH DENSITY POLYETHYLENE PIPE (HDOPE] 2§\
na HOPE dwwsunusSuisody ialSi0unadhsu
wassUUNSISIIU uan. 982 - 2556

LR TEEL

8.30 3.49
9.50 4.56
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00 = Ourside Diameter (mm)
ID = Inside Diameter [mm)

T = Thickness [mm)

32 32 90 28 33 270 2.0
40 40 100 354 41 300 2.3
50 50 186 | 46t SIGHEEEBED: (D19
63 63 150 58 64 350 3.6
75 75 180 69.2 76 590 2.9
90 90 190 83.0 91 1000 3.5
110 110 200 101.4 111 1000 4.2
125 125 200 115.4 126 1000 4.8

140 140 200 129.2 141 1000 5.4 \
160 160 200 147.6 161 1000 6.2
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- THALFIBER GPTICS COL LT, ———

HIGI DENSERY POLY K'UUHYLENE PIPE,
IFOR

CATTELECOM PUBLIC COMUPANY LIMITED

I General
1.1 Scope of specification
This spectfication shall be applicd w TTDPE PIPE which wie used as underground
conduit pipes.
Lo Construeiion and propertics:
21 Configuration
LT The pipe shall be made mainly of high density polvetlivliene and shall be
formed by means ul an extrusion method.
2.1.2 The dimension of HDPE PP as shos whble in annex ol this specilication.
2.1.3 The pipe shape shail be plain cuter and inner
214 The color of pipe shall biack.
215 The ¢ color suipes of pipe shall be white and Width 3.0-5.0 mm.
216 The pipe projected cross section shall be circulin and the thickness there ol shall be

even (or practical use

LT Forimproving weather ability ol the product. a proper amount of carbon black,
astabilizer. shall be added and dizpersed aniformly in the product. and the product
shall have uniform gualice sfier it is formied,

Page 1 ot 6 (B I'S-P~C-1133-112)




THAI FIBER OPTICS CO., LTD. —n-+

HIGH DENSITY POLYETHYLENE PIPE
FOR
CAT TELECOM PUBLIC COMPANY LIMITED
2.2 Properties
2.2.1 The properties of the pipe as shown in rable 1.

Table i

Shays
[ vt e :! o - i S o
P Tensile Sweseth at yeld pons: 9o Mba Pracdaey LThautaely
1 2 Tionmauon at beeak Preiin: hanbinG
Rzt stefiness 1=t | B
2 1 HDPE PIPE SDR M iPN6 PE ., BNS #F . 2 2 COKN m o
22 UDPE PIPE SDR 17 {PNS PR, PN{OPF, .} SOE S KN e
L3HIDPE PIPE SDR 13 6 (N1 PE, PN1D < PE,. S ROKNm
PO Mair dow res tost (MR )
31 Melt fow mic at M ks 100 ¢ PE s G206 ¢ 10 Cyainey
FIMel fon me s iky 190 C PE G 20 LD w0 aun ) Produst Crashine
$ 2 50k flow difrence from v manenal < trral " RN Crastung & Peil
( L aduacdon nme, (OIT § 2 iR ain

3. Test Method :
3.1 Conligurational Inspection
Cut a test specimen of around 1000 mm tong from a finished product of the HDPE PIPI:
and tnspect the configuration and measure the diameter and thickness there of, In meastiring
the diameter and thickness by slide calipers. (Method in accordance with 18O 3126)
311 Diameter
Take an average of the outer diameter measured at 4 points each of nominal
size < 40 mmm and average of the outer diameter measured at 6 points each of
nominal size > 40 mun which takes an almost cqual angle from one another on the
same level perpendicular to the axis of the pipe. The outer diameter is average of

these measure points. ( Fig. | )

Page 2 of 6 (BTS-P-C-033-02)




THAI FIBER OPTICS CO.,LTD, ———

HIGH DENSITY POLYETHYL.ENE PIPE
FOR
CAT TELECOM PUBLIC COMPANY LIMITED
Caleulate by formula

Ay Ma, UNIT - nen

oD, = 0D, - 0D,

OUTER DN iMAN

(SN S D TR RS ThN

Fig. 1
3.1.2 Thickness
Take an average ol the thicknesses measured at 6 points each of all nominal size.
which takes an almost equal angle from one another on the same level perpendicular

lo the axis of the pipe. The wall thickness is average of these measure points. ( Fig. 2)

THICKNESS

Fig. 2

FPage 3 of 6 (BTS-P-C-033-02)




HIGH DENSITY POLYTFTHY LENE PIPE
FOR
CATTELECOM PUBLIC COMPANY LIMITED
2.2 Properies
3200 Tenstie st
3201 Tensile sueagth ac yield

Tensile Strength at yield shall be determined in accodance with 186 62356,

12 Blongaton at hrale

Elongation ar brake shall be derermined in accordance with 180U 625y

322 Ring Stifiness Test
Phe ring stilfness wst shall be carvied out as follows:
3220 Cutouta specimen ol 300 mm i lengdh from the producet. (3 ample)
1Y Prepare the testing deviee Husirated in Fig. 3
1OAD
'1 <] -
L FLAT PLATHL
VUM AYI AN
T FLATLAE
3.2.2.3 Maintwin the specimen aud the testing device ata temperaturee 23 4 2 ¢
then carry oun the test a that Cnperitune,
5224 Bite the sample with two stee Hac plates. and apply the compressive Joad
given below by moving the plate perpendicular 1o the pipe axis ata rate ol
2or S mm per minute from nominal digmeter of pipe. (lodlow as 1S 9966)
3.2.2.3 Obtain the foreed of the inner diameter according 1o the lollowing cquuition
FORMULAR
s¢ = {0.0186 + 0.025 (ya/di)) x F x 106
{L xY)
Page ¢ of § {3 FS-P-C-033-02)
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———  THAI FIBER OPTICS CO.L LD, —omo0—roo

HIGH DENSITY POLYETHYLENE PIPE
FOR

CATTELECOM PUBLIC COMPANY LIMITED

Where
SU 0 ring stfiness of pipe ( KNym'
sdetlection o pipe, £ ann )

I Faree of pipe { KN )

AU inside diameter of pipe Cmm)
Lo o fengtit of test piece of pipe. {mm )
Lo AMelt Now e test

32200 Melt flow rate ¢ Pellet shipe )
Mell Tow rate shall be determined in accordance with 1SO 1133,
The COA westreport shall be submitted trom supplier raw material plastic.
232N el Now diiterence from raw material ¢ Crashing shape Trons product)
Melt Tow e shall be determined in secordance with 1SO 1133

Phe testreport shall be submined from manufacturer produc.
FORMULAR

% Difference MFR = value (MFR from product) - value (MFR from COA R/M) x 100
value (MFR from COA R/M)

240 Oxidavon induction tme. ( OIT )
Oxidabion induction thne t OFT ) shall be determined in aecordance with 1S0 113437

Ve test report shall be submitted from extemal laboratory.,

Page
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HIGH DENSITY POLYETHYLENE PIPE
FOR
CAT TELECOM PUBLIC COMPANY LIMITED
4, Packing :

4.1 Identification Marker

4.1.1 CAT's Logo

+.1.2 HDPE

413 & 125 mm,

4.1.4 SDR xx

4.1.5 PE 100

4.1.6 Contract no.

4.1.7 Manufacturer's niune

4.1.8 Length marking
4.2 The Letter high must not less than 6.0 mm,

Example of marking on skin of HDPE PIPE

CAT HDPE 125 mm. SDR xx PE 100 Contract No. xxxxxxxx TFOC XXX ni.

4.3 Length and dimensions of coil

4.3.1 The Jength and dimension coil of HDPIE: PIPE as show table in Annex of this specification,

(BTS-P-C-033-02)
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\II"'UL/ THAI FIBER OPTICS CO., LTD.
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SUPPLY RECORD FOR SALE RESULT BY END USER

NO. PROJECT COUNTRY KIND SIZE| QUANTITY
METERS
1 |Advance Info Service Pl Thaitand FIGE 12C 6,368,617
(AIS) ' FIGB 21C| 2313371
a FlGa 48C 411,988
- DucT 24C; B,000
I o puct  |48C © 12,000
pucCT 96C 42,000
SUBTOTAL AIS 9,155,974
2 [Communication Aullority Thailand DROP WIRE 4C 365.000
of Thailand FIGE 4C 14,000
_ |(cAT) ' FIGs 6C 48,700
[ FIGS 12C| 520218
FIGS 24C 2,051,885
rIG8 36C 2,000
N - B FIGS | 48C 70.000
puCT 6C 1,800
DUCT 8C 5,000
T DUCT 12C 712,100
) DUCH 24C 4,200
o DUCT 36C 3,550
DUCT 48C 21,475
B DUCT 96C 750
DUCT 120C 1.700
- T ' |DIRECTBURIED |24C| 94,000
SUBTOTAL CAT 3,163,375
3 |Telephone Organization Thailandi
"ol Traiand ' ’ FIGS | sC 99,777
(TOT) FIGB 12C 179.620
Telecom Asia Corporation FIG3 24C 549,648
Public Co.ltd. FIGE 48C 99,989
(TA) DUCT 8C 9,350
T DUCT 12C 49,919
o |oucT | 2ac| T T 19,700
DUCT 36C 10,700
) ) DUCT 48C 78,520
- DUCT 60C 2,000
DUCT 120C 10,100
o - " |ouct T |216c| 4000
SUBTOTAL TOT. TA 1,113,323
4 |Total Access Commwnication Plc Thailand
TAC) ' i FGcs | 12C ©48.600
SUBTOTAL TAC 948,000 <
5 |Telecommunicatians Public Thailand
Co..Lid. T ) T IFiGs |l 12¢]  1.159.994
(TT&T) ' puct | 24C 1,000

31106/2012
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/ THAI FIBER OPTICS CO., LTD.

SUPPLY RECORD FOR SALE RESULT BY END USER

NO. PROJECT COUNTRY KIND SIZE[ QUANTITY
METERS
DIRECT BURIED | 8C 24,000
DIRECT BURIED | 12¢ 187,984
- DIRECT BURIED | 48C 25,000
SUBTOTAL TT&T 1,407,978
6 |Mevopolitan Eiectricily Thailanct
(Authorily of Thailand ADSS 12C 40,000
| (MER) ADSS 240 30,000
SUBTOTAL MEA 70,000
7 |OTHERS Thailand
DROP WIRE ac 1,000
FIGS ) oc | ss0
) B FIGS 8C 51,000
FIGH 12C 34,500
FIG8 24C 6,580
' o FIGY 48C | 1,760
puet 6C 16,080
o DUCT 12¢ 55,656
= DUCT 24C 5,7C0
DUCT 360 5,000
“puct 48C 14,810
B DUCT 800 7,000
BUCT 216G 2,000
- DIRECT BURIED | 12C 14,850
i T DIRECT BURIED | 186 2,340
SUBTOTAL OTHERS 218,866
TOTAL DOMESTIC 16,077,516
8 |STARHUB Singapore
DUCT 48C 712.000
S - oUCT 96C |~ 53,908
SUBTOTAL STARHUB 765,998
9 |TATUNG Taiwan
) o puct | g6C 524,790
SUBTOTAL TATUNG 524,790
10 [{CLP Hong Kong
i ] DUCT A8C 506,450
SUBTOTAL CLP 506,450
11 |PNB Communication AB Sweden
N T DUCT 96C " 299,840
SUBTOTAL SWEDEN 299,840
12 |Singapore Power {elecom Singapore
Clsem T ) DUCT 48C 40,000
B DUCT 1440 167,000
SUBTOTAL SPT 207,000
13 |NEW T&T Horg Kong

317072012

Faclory : 223 oo » 1y
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THAI FIBER OPTICS CO., LTD.

G F@@ uSyh InglWuoseaniind d1iin EOR- 8
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o W3NS Traap oy Tal () 24580 047D Fox

SUPPLY RECORD FOR SALE RESULT BY END USER

NO. PROJECT COUNTRY KIND SIZE] QUANTITY
METERS
| DIRECT BURIED | 48C 6.000
N DIRECT BURIED | 684G 198,000
SUBTOTAL NEW T&T 204,000
14 [COTHERS Bruni,
- Incionzsia,  [DUCT 8C 1.000
Japan puUcT 120 500
- | DUCT 24C 9,678
- pucCT 48C 20,000
“|loucT 72C 11,953
B DUCT 960 3,100
- DuCT 144C 20,000
o DIRECTBURIED | 12C| 40,000
B DIRECT BURIED | 24C 7,000
SUBTOTAL OTHERS 113,231
TOTAL EXPORT 2,621,309
GRAND TOTAL 18,698,825
3110/2012 SUPPLY RECORD for Domestic
3
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Loose Tube Fiber Optic Cable

Quality Cable for the World’s Communication s




P

N)ﬂzing travels faster than light,
optical fiber is the ultimate
transmission medium for today’s
complex communications networks.
Demand for increased bandwidth,
rapid transmission speeds, and
expanded capacity have made fiber
the prime solution for a wide range
of transmission needs.
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Optical Fiber Performance for your Most Demanding Application
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Multimode fibers (304125 & 62.5/123)

Features:
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Dispersion-Unshifted. Zero Water Peak, SM Fibers (G.652.D)

OV ERVIEW

DESCRIPTION
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MORE WAVELENGTH CAPABILITY
AHAVaee Fiber provides oweer 3070 mere
CHOO nmy usable swaveienoths than 1 ol
camentional single-maode Fiber 14,632\ 1)
B3y opening the Tall spectrunm, ATWae
Fiber offers maximunm uparade flexibiiin,
and maximun waclengths for CWDN ad
DWDNT applications

HIGH SPELED APPLICATION [N THE
E-BAND

MW Ve Tiber provides all of the capabihn
available today with comentianal single
mode Fiber, while supporting higher
tnsvission rates without dispersion
campensatinog i the F=band. Benne the First
e reeagnize the capability of WDN i the
-hand, OFS s pioacering ellors o support
systems operating with multiple channels
this hand. This effort meludes working wath
vendors 1o develop WML sysiems (or
the 1 -hand.

FULL SPECTRUN CWDM WITH
ALIMAVE FIBER

The nature of” service requirements lor
metropolitin arca networks determines thal
mietropalitan optical networks are mulitiple
service platforms with several tvpes ol
network arcliteciures, Theretfore, mictra
aptival retworks e very sensitive 1o cos,
Coarse wavelength division mobiplesing
alfows the use of low-cost uncooled Lisers
with direct modulation technology und lower
cost nuluplesers due (o the large wavelength
separttion. The overad! system cost reduction
ol o CWDA svsiem oo AlIWIve Hiher
relative 1o thar of o DWDN suslenr over
comentional single-miode fiber can be yicata
than 3320 CWDM hax many characieristios
that Tir ihe need of metro networks and will
wreath reduce metra nenwork costs,

MULTI-SERVICES PLATFORM WITH
ALIMWAVE FIBER

The fdl spectrum apened by AW e Tiha
has great sy stenmi-enabling porentil. AT e
fiber gives svstem designers and operators
maore ilexibality in providing a wider rmuge
ol services on a single fiber,
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COMPATIBILITY WITH
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AlNave Niber s G2 compliant. and
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fiber. Therefore. AWave fiher suppurcts

LEGACY

\ttern

SRR TP I R TP = 00 el
Nitoashen b i3 Trn (ahied) - "
Nilot e lon al LIS o o ghleds | L R 67 T

L Ry

< [1 7} sy 1u|-

At b gt LAY i o anled

T ST any - Cabkaida |
RS G abkeds [ = 02 il

==

TR

renee e DV i vailtie
ERIRD S B ICRT VRN T

= W= hnin

PSS o aalue

ootenatt ot o PR INL13 s wn

feniey transport equipent and applications.

LI,
N® =

Fooore oo Bas boen mende 1o snsae tagd 1

RISt TR R AN

Amvwas TR reserves the rid do siprae sibanes

NOP LT

iy the specifieaton ot i able witho

sl

b ]
-

E

Y




OVERVIEW
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Non-Zero Dispersion-Shifted, SM Fibers (G.635)
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REDUCE SIGNAL INTFERFERENCE
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Features & Advantages

L

Fall zange ol Tiber tvpe for the performanee vou

need cASh e detaalsy

Fiber count svalabie up e 2160 for rull

COMTRITECALIONS GLPRICILY,

Small miminning bend radins ol VA« cable outer

diznierer during installunon and 10 x cable ouer

dimeter posi-installation. exeeilent for contined

spitce mstatkations

Full range of cable construction o provide ihe

stength and protectivns needed Tor duer, buried.,

avnad, endeor indoor and indoor applicaiin:

Dy Core lechnviogy for o more crall-Tiendly,

ells=tree cable core - permitting quicker cihic

prepatation and sphicing

RO bufler tbe stranding weehnigue penimits girick

md casy md-span fiber aceess

S Posmion strnctures Smaller, Lighter and more

Ceonoimicil

Ripeords for fust sheath removal

Abraston-resistnt oater PE jachet with UVeresistant

for voeliable serviee in direet sundight.

Naton dacket tor Rodent Resistance

Spectd Trackimg Resistanee Sheath avaiighle for

ADSS cabic where electrie field space potentials

up to 25 RV

Fow=simoke, Zeto Halogen and Flame Retiardant

Sheath for indoor, vutdoor/indeor instaliations

Prastie coated Alumimum Tape on both sides eocases

cable core and provides addivional moisture barrier

Llectrelytic chrome-canted steel (ECCS1 armar or

stainless steel anmor for enhanced rodent protection

and crush resistance,

Color suipes rup tongitudinally along the outer

sheath s wvailable upon reguest,

Fadly qualified 10 accordance with:

- Blectronic hidustries Associntion (E1A)
Felecommumcations Industry Association (T1A)

- Juternationad Telecommunications Gnton (11U

- International Viectrotechnical Commission (15C)
lelecord Technologies (GR-20-CORI)

- American Society Tor Testing and . Materials
(ASTAL

JSO 9061T& 14001 ceruficd manulacierer.
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Double Jacket, Single Armor Loose Tube Fiber Optic Cable

Design - Overview Applications
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Single Jacket. Laminated Aluminum. Loose Tube Fiber Optic Cable

Presiuti - Overview \pplications
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Single Jacket, Self-Supporting. Acrial Loose Tube Fiber Optic Cable
(Figure-8, Self-supporting sheath)

Desian ~ Overvien \pplications
Phie Dizare-N Sell=supporting sheamli is stosen bofow, - Seif=supporiing design excellon for rapid one-siep

Asirund TOLA2 or 7LIT o 7200 tnn extn lineh mstatiamn i aerial neiwork
strength eadvantzed steel is used as the tensile hearing

cloment The strand s Mooded with o polvmer FeaturesiAdvantages or Optional

compannd Tor coresion protection and adbesion e - Please refer o sub-heading  “leatures and
the jocket. A hlack High-Densiy Polvethvicie (11DP1 Mdvimtages”

sheath connecis the cable core to the steel messenger

ST Vi an nteseral weh,

Messenper Wire

Optienl Fiber

Filling Compound

Bulier Tube

Coentral Strength Member
Filler Roud

Water Blocking Marenal
(Dry core or Flaaded
lechnologyy

Core Wrupping,

Jiacket




Single Jacket, Self-Supporting, Laminated Aluminum, Acrial Loosc
Tube Fiber Optic Cable (Figure-8/1. AP, Scl-supporting sheath)

Desien - Overview Applications
e LAl eome b sl portge shieativlaecshe <y T FIREY. L desipn exaeilent fa mapid one-sien
VL i oo 1T [ feeaitpa iy A ! i I werinl vl
| . 3
7 ! stonul \ < ! 1 1 hich o A
| : 1M s i
! hueh Higen-Dy
| )] ;

Features' Ndvantages or Optional

tegral wo LN er W wadimg  “Features

— L I TR T | 'i'\_“

Fillpe U ommpouand

Pidder bbby

| . ,
| ¢ sl Nieneth NMember
|Waer Blocking Naeerial

Dy cote o londed
Lechnuloey)

cUone Wiappens

N fape




Double Jacket. Single Armor, Sclf-supporting, Acrial Loose Tube Fiber
Optic Cable (Armored Figure-8, Self-supporting sheath)

Desivn - Overvien \pplications
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Single/Double Jacket, All-Dicleetric Self-supporting Aerial Loose Tube

Fiber Optic Cable (ADSS)

Desien 7 Ohverview

[l comst niting

he Diclecine 1 raular

Lhonen

Supperiing it below,

RTINS

o provide the cable wiih ensile strength. An outer

Ploshecth s axruded abow the aramid sirere

ciomarss A stndiad VIDPE sheath i utilized o
gt Plicnnen i clectrie Tield i iy fess tan 12
SAD Al Cable mstalicd o transession petawork s

e bestseeprible e phanomenon kiewn as e

Qund archimy swhore dicld patentiads 1 the eable
dlachne il poitts exeeed 120 RN For applications
whoere the spaee potentials are cxpected 1o excecd 17

Lot renmauns below 25 KNV an optionat trucking

i
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\pplications
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Optical Drop Cable

Design & Overview Applications
Phe vanstrecton of the drop cabic is shown below - Access Netaorh
e upper hall comains o sinale steel wite tmessenaar - Disibution
wire b Phe fomver hall contains the coniral bulla whe - Drage Cable

witle water swellable strengtn meinber vams s

longiadimaliy aleng e burler wihe. Two portions are Features/ Advantages or Optional
lacheted with palverhviene sheath and connected vie - Please reler 1o sub-beading “leatures and
arogeerl weh Ndvantupes”

- Siced Wire ‘

| Onticat Fba ‘

== kil Componnd 1
1

T Rutler lube ’

! Vddional Streneth NMember i

I favket [

e oW YR e B et

No. J Fiber/Tube Ideatification No. | Fiber/Tube Identification
|| Blue | B
2 : Oruange Hi:.n:.k i
3 (..;cn \\_l;\
=4 1 BroPed Vil
S Slate e LI Rose
(0 White l 12 Aqua




The Quality You Can Trust

o peal Lo cosisiently provide ihe quating prodacts that meet ihe quahiy smd vadue requirements
el ot cistoriers e glhar vour cables are put dirotali the most strszent tosts 1o ensnre that anls those tha

prect the fualiest stmdosds are deliverad 1o our customcs

Raw Materials Test

< hghls sephistnewed cquipment is used 1o measure and venity the qualiy o Hbers and raw
maiermlbe Al ype al Aber and ey mrarerats are verilicd and tested maccordance with Titernational
Steddes e TTU ISOU O TOTP and ASTM. Besides that, ol strmgent rw material gualilivation

provras i quishty phnare established o crsure the best rm maleriis are hemy used 1o manuiiciore

RS S PN

]

Ot biber (

Oprical Test

Considermy fons erm perfornmanee ol tie aplical Fiber cables, rouiime test are conducted TG00 g CRUTY Sluge
ol optcal fiber cable process, Opueal Tine Donsiin Redectonizier tOTDR T ix used 1o Mmetsiye atleivad .
and segniime non-undoramiy as reguired by TTUST andd RO

teal Tosa, poru discantimnee, fiber bending
bestd with varld cliss tesiing cquipment. only optical fiber cables that meel ar exceed the strmeen

Bternaenml Stundards will be delivered 1o our customers,

[ caddition TTOC also conduct extensive tost on other Fher charactoristios atilizing stie of e it egnipmcnt
St as Bher Analysis System Geemeiry Analysis Svsiem. Dispersion Measuremant System and Polarizanon

mode CrsneTsing.

Mechanical and Emvironmental Test

Optical fier cables installed inan owdoor envirosaent are axposaed 1o severe mechanicsl and anvironmental
condions The Fastdluion practices and insialied swstem conditrons enn subject the cabie o teusile, Mexure.
eatstinz. crushoimpact, hending and exireme temperaiures. Jo ensure masimum cable lire in an ouldoar
reoment the mechenical-envivonmiental testing should ver be overlooked. Se the extensive Suvionenti

CONi
Al echunical wsiing is pertormed on cieh fiher optiv cable stvle o desclop ils performance charactorisiics
and 1o eerify complianee an i continuing basis, Independent testing and verification laboratorics venfy 11
FIA aid other standards compliance, The Common Mechaaeal amd Fovironmenal Tests that are purformed

AT HIN

lensile Loading Test & Fiber Strain
(IFC-794-1-11)
Opucal cable used in the ouiside plant will he exposed
toteustie Towd during instadTtion andsor durizg service
Flic cuble structure shall be capable of withshinding
these toree withont Ciher strain and attenuation changs
over s Hmi,

i

lmpact Test
CEEAASS225 g 1O 794-1-1 4
The fall of @ hewsy ool device, stone. cle.

onto the cable s simulated here The weieht s
allowed o fall verveally ante an imermedaie stecl
plece thin transoiits e foree e the cable sample.
Nor damaze o the cable sheath




Torsion Test
{(FTA-455-85 or HC 794-1-17)
During tecding. the fiber optic cable must withstand

fors o forces o addilion o tension.

HeAUisy

nrossure and bending leads. Thus a cahle samiple s
twrped abont iis ownaxis and atenuetion desintjons

docamiented duving thie iest Netiher fiher nar sheml

materials ma be damaged dunng the t1osi.

Compressive ‘Test
(ETA-455-41 or IEC 794-1-E3)
Tlie purpose af this 1est ix 1o determine the abiline of
wttber optic cable tr withstund tansverse pressune.
[ addition 1o test pressure itselts the length o tine

it can be applied s decigive,

Viexing lest
(ETAARS-104 or TEC 794-1-16)
Phe ressstance ot a0 fiber opric: cable 1o repeated
fendimy

determined by a cable st sample bend
Forwards and backwards T8 degrees over a spee
riaclivs

Water Penctration Test

(ETA-455-82 ar 1EC 794-1-F3)

Ilus method checks whether all interstices o (lse

i

fiber opue ouidoor cable continiously Filled wi

felly campaund or waterhbiocking gels o prevent?
I waler Nam entering the canke

Temperature Cyeling Test
(LIA-55-3 or TEC 794-1-11)
Optical cabic used i the cutside plant will he
subjecied o aowide range of wnpermures, Sinee the

thernud eoctlicient of expansion of sliss fibers is
foveer than st of the composite Cable structure. i
dunensional changes in the cable siructure mav catse
the fiber to move. Such movement mav resuit in

mcreased attennuiion Jdoe 1o nuerobending
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THAI FIBER OPTICS CO., LTD.

STATEMENT OF COMPLIANCE
FOR
TECHNICAL SPECIFICATION FOR OPTICAL FIBER CABLE
CAT TELECOM PUBLIC COMPANY LIMITED

v . . nmseeusudeimua mvdedeluenes A
Jemnuadmiuy Y . - MoTNUHUIRY
Non- Jeimuanainms
Optical Fiber Cable Compliance - (Remark)
Compliance Hagmain

Section 5 UefIMuAvo s EAIDale

uin

Specification of Optical Fiber
Cable

1. Optical Fiber Characteristics

TFS-3125-00, 111 3,

1.1 Mode field diameter v
AT 1
TFS-3125-00, #ih 3,
1.2 Cladding diameter v
ATN 1
TFS-3125-00, ¥1h 3,
1.3 Core concentricity error v

AITN 1

1.4 Non-circularity

This parameter is usually important only

for Multimode fibers and therefore is not

1.4.1 Mode field non-circularity v
measured on single-mode fibers according
to ITU-T Recommendation G.652.D.
TFS-3125-00, 11 3,
1.4.2 Cladding non-circularity v
ATN 1
TFS-3125-00, n1i 3,
1.5 Cable cut-off wavelength (7\,“.) v

AT 1

1.6 Material properties of fiber

TFS-3125-00, #1i1 3,

1.6.1 Fiber materials v
A5 1 N
Our proposal for the primary coating .
materials is ultraviolet-cured uret
acrylate (This liquids molecules become
TFS-3125-00, i 3, crosslinked when expose to ultraviolet "
1.6.2 Protective materials 4

AT L light). The layers in a dual coat structure
consist of two different kinds of UV-cured
urethane acrylates with the primary layer

being soft (Young's modulus; not more




THAI FIBER OPTICS CO.,LTD.
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Optical Fiber Cable

msveuTuTeimua
Non-
Compliance
Compliance

udedaluenes
dodmuaniainns

uazmann

MO TLNUNLLRAL

(Remark)

than 0.5 kg/mm”2) and the outer layer hard
(Young's modulus; not less than 30
kg/mm”2). The soft inner layer provides
microbend resistance by cushioning the
fiber from the external compressive forces
while the hard outer layer resists abrasion
and provides strength. And the index of
refraction for the coating material is
deliberately chosen to be higher than that
of pure silica. This ensures that unwanted
light does not stay confined to the
cladding, but escapes into the high loss
coating where it is rapidly attenuated. This
primary coating is easily strippable by
means of a mechanical stripping tool (No
chemicals are required). The force required
to remove fiber's protective coating
(according to EIA/TIA-455-178 and GR-
20-Core of Bell core or Bell
communications Research, Inc.) shall not
exceed 8.9 N (2.0 Ibf) and shall be equal to
or greater than 1.3 N. The maximum fiber
coating strip force has been specified by
the force which the craftsperson can strip a
fiber and the occurrence of minimal
problems. (e.g., fiber breakage, multiple

stripping passes, excessive coating residue,

etc.) The maximum value specified is
that problems are essentially ¢liminated
Fiber with very low values of coating strip
force can potentially experience a loss of
adhesion of the coating to the glass,
resulting in delimitation and exposure of
the glass to environment. The minimum
value specified is such that these problems

have not been routinely observed on fibers

é

(TFC-3123-00) /
/



THAI FIBER OPTICS CO., LTD.

. . . mMseousuTeimua mvgedeluens o4
vaimuatmiy Y . - AOBU NI
Non- VoMNUANIITINS
Optical Fiber Cable Compliance ~ (Remark)
Compliance uazinain

under extensive laboratory testing. So our
proposal for the coating strip force is
between 1.3 - 8.9 N. at

0°C to +45 °C (EIA/TIA 455-178).

TFS-3125-00, ¥ 3,

1.7 Attenuation coefficient v
AT 1
TFS-3125-00, ©1 3,
1.8 Chromatic dispersion coefficient v
M1
1.9 Polarization Mode Dispersion v TFS-3125-00, ‘Hfl“l 3,
coefficient (PMD) MIN 1
TFS-3125-00, ¥t 3,
1.10 Fiber proof test v

ATN 1

2. Cable construction...

TFS-3125-00, ¥ 3,
2.1 Type of fiber v
AN 1

2.2 Fiber protection

TFS-3125-00, ¥t 4,
2.3 Filling compound in tube

AT 2
TFS-3125-00, ®ih 4,
2.4 Type of cable v
AT 2
TFS-3125-00, ¥ 4,
2.5 Centralized strength member v
AT 2
TFS-3125-00, ¥t 4,
2.6 Filling element v
ANTN 2
TFS-3125-00, #i1 4,
2.7 Cable core filling compound v
AT 2
TFS-3125-00, nii 4,
2.8 Outer protection materials v
T2 \ .
TFS-3125-00, wi¥1 4, Cj‘,,\\
2.9 Ripcord v
15192 (
TFS-3125-00, #1 4, g
2.10 Cable jacket. .. v
AT N2

2.11 Identification

TFS-3125-00, w111 6,
2.11.1 Each fiber core shall be... v
ATN 3

2.11.2 Cable outer surface markings ,_,_--—-‘/——- TFS-3125-00, i 8,

Page 3 of 6



THAI FIBER OPTICS CO., LTD.

. . . msgousudoimua raveradaluenas C - 4.
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Non- dofMmuamadrinms
Optical Fiber Cable Compliance 3 - (Remark)
Compliance aznain
Wb 5.1
TFS-3125-00, 111 8,
2.11.3 Cable jacket shall be... v .y
Wp 5.1
2.12 Physical characteristics
TFS-3125-00, 1111 7,
2.12.1 The bidder shall state in. . v
A58 5
TFS-3125-00, 1111 7,
2.12.2 The successful bidder. .. v
5195
TFS-3125-00, ¥11 6,
2.13 Tensile strength... v
T4
TFS-3125-00, 1 7,
2.14 A fiber strain... v
A1574 5
TFS-3125-00, ¥t 4,
2.15 Overall diameter of cable... v
AN 2
3. Cable packing
TFS-3125-00, %1 8,
3.1 The delivered cable... v s
e 5
TFS-3125-00, n111 s,
3.2 The length of each. .. v . v
HWio 5
TFS-3125-00, 111 8,
3.3 The both ends... v .y
"o 5
Section 6
YoMvuaves
Faufiumsnaaemaibialauda
Y o
YeMHuUAvLI
. v
Fedufiumsnagewmadalanda
1. Waulvnisnageu R
11 v \ \
1.2 v C:gi
1.3 v / 2
1.4 v L
1.5 v
1.6 v
2. msgudeemendaloud...
2.1 ni¥ninaminisguiaeeng

Page 4 of 6
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THAI FIBER OPTICS CO., LTD.
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Optical Fiber Cable

mMseeusuTorIvua
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Non-

Compliance
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uszmadin

MDA

(Remark)

2.1.1 M3NATDY Mechanical Haz

Environment M...

2.1.1.1 Tensile Loading Test

2.1.1.2 Impact Test

2.1.1.3 Crush or Compressive...

2.1.1.4 Bending Test

2.1.1.5 Repeated bending. ..

2.1.1.6 Torsion or twist test

2.1.1.7 Water Penetration Test

2.1.1.8 Temperature Cycling Test

NERANAAR

2.1.2 Msia Optical Characteristics

it drum ...

2.1.2.1 Mode Field Diameter

2.1.2.2 Core Concentricity Error

2.1.2.3 Cladding Diameter

2.1.2.4 Cladding Non-Circularity

2.1.2.5 Cut-off Wavelength

2.1.2.6 Zero Dispersion Wavelength

2.1.2.7 Maximum Zero Dispersion

Slope

2.1.2.8 Attenuation

2.1.2.9 Chromatic dispersion

2.1.2.10 Polarization Mode

Dispersion coefficient

AN BN IENEN ANENENEN

2.1.3 M370 Construction Check

and Visual Check 1911%...

2.1.3.1

2,132

ANV

|~V

./—

2.2 HidnARMIfATY

2.2.1

222

223

224

225

ANIANIANIENIEN

3. Optical Fiber Cable Test

R s
P

1 5 .
-“.*‘“9-.-., i




THAI FIBER OPTICS CO., LTD.

v . N mseouiudnimua mvgradaluends a4
veimuadniy Y . - 10BN
Non- dorhmuanicinns

Optical Fiber Cable Compliance (Remark)

Compliance Hazmnun
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THAI FIBER OPTICS CO., LTD.

1. General
1.1 Scope

This specification covers the construction and properties of single jacket, laminated
aluminum tape, jelly filled loose tube fiber optic cable for duct application. The optical
fibers are in compliance with ITU-T Rec. G.652.D

1.2 Quality Assurance

Thai Fiber Optics Co., Ltd. takes pride in being an industry leader recognized for
producing a quality product. To ensure a continuing level of quality in production
cables, a consistent quality system with 1SO 9001 "Quality Management System” and
ISO 14001 “Environment Management System” are provided for all optical fiber and
fiber optic cables.

The adequacy of all materials is assured through incoming inspection, source
inspection, or vendor certified data. Fiber is measured and classified before being
placed into inventory, and then selected from inventory to satisfy customer order
requirements. Inspection of cable construction characteristics is the responsibility of
the employees producing the product. All cables are tested for compliance to customer
specified transmission requirements in Final Test. Adequacy of this quality control
system is assured through product and process audits conducted by the internal
quality improvement organization.

TFOC is supported by standards such as

- Electronic Industries Association (EIA)

- Telecommunications Industry Association (TIA)

- International Telecommunications Union (ITU)

- International Electrotechnical Commission (IEC)

- American Society for Testing and Materials (ASTM)

- TIS 2165-2548 (2005) Optical fiber cables Part 3-10 : Outdoor cables- Family
specification for duct and direct buried optical telecommunication cables

1.3 General Fiber Optic Cable Characteristics

High quality optical fibers made with pure silica-based glass have very low loss for
infrared wavelengths and can be used to carry large amounts of information for very
long distances in optical communication systems. High fiber strength is obtained by
protecting the surface of the glass fiber with thin coating layers of polymeric materials.

The coated Fibers are then placed in cable structures having additional layers to
protect the fiber during the rigors of outside plant installation and to provide long te
reliable operation in the outside plant environment. The design philosophy in meeting
these objectives is to provide high quality, rugged, well-tested fiber optic cables, which
are compact and have a high strength-to-weight ratio. Compact fiber optic cables are
easier to handle and install in the field and provide longer length for field installation,
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THAI FIBER OPTICS CO., LTD.

2 Optical Fiber Requirements

TFOC fibers feature a dual UV curable acrylate coating system, which provides unparaileled
performance in a wide range of environmental conditions. The advantages of this coating structure
are excellent resistance to micro-bending induced losses, superior hydrolytic stability and long
term preservations of color code integrity. The coating is easily strippable using mechanical
methods.

K
A
Cladding § | core Cladding
| _'I d |'_ |
|

125 pm L
(d = core diameter)

Fig.1 Refractive index profile, Dispersion Unshifted Single Mode Fiber

Core

Cladding

Inner Primary Coating

Quter Primary Coating

Identification

125 um Not to scale .

L3
A 4

255 um

Fig. 2 Cross Section View of Dispersion Unshifted Single Mode Fiber
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THAI FIBER OPTICS CO., LTD.

Table 1. Single Mode Fiber Requirements, Dispersion-Unshifted Fiber (ITU-T Rec. G.652.D)

Fiber attributes

Item

Description

Manufacturing Method

VAD (vapor axial deposition method)

Refractive Index Profile

Step Index, Matched Cladding

Core

Germania (GeO,) doped Silica (SiO,)

Core Diameter 9 um

Cladding Silica (SiO,)
Primary Coating 2 layers of UV curable resin
Index of refraction Difference 0.36%

Group refractive index * 1.469 @ 1310 nm and 1550 nm
Cladding Diameter 125+ 1 um
Cladding Non-Circularity <1%
Core/Cladding Concentricity error <0.5 um

Coating Diameter (uncolored) 245 £ 5 um
Coating/Cladding Concentricity error <12 pm

Colored Fiber Diameter 255+ 10 um

Mode Field Diameter

9.2+0.4 ym @ 1310 nm
10.4 + 0.5 ym @ 1550 nm

Proof test stress

The entire length of fiber is subjected to tensile stress
greater than 0.69 GPa.

Attenuation 100 turns, 32 mm radius

<0.05dB @ 1310 nm
<0.10dB @ 1550 nm

ith Bendi
wit Iendlng 1 turns, 16 mm radius

<0.50 dB @ 1550 nm

Zero-Dispersion Wavelength (i)

1300 < 4y <1324 nm

Max. Zero-Dispersion Slope (Somax) @t Ao

< 0.092 ps/(nmZ.km)

Chromatic dispersion coefficient, D(A)

D(A) = ASomax/ 4 © [1 - {Ao/A}"] ps/(nmekm)
(A = Operating Wavelength)
< 3.5 ps/(nm.km) @ 1288 ~ 1339 nm
< 18 ps/(nm.km) @ 1550 nm

Coating Strip Force
(@ 0 °C to +45 °C)

1.3 N (0.3 Ibf) < F < 8.9 N (2.0 Ibf)

Cable attributes

Item

Description

Afttenuation coefficient

<0.33dB/km @ 1310 nm
<0.32 dB/km @ 1383 nm
<0.23 dB/km @ 1490 hm
<0.20 dB/km @ 1550 nm
<£0.21 dB/km @ 1625 nm

Cabled Cut-off Wavelength ()

<1260 nm

Polarization mode dispersion (PMD)

<0.20 ps/ivkm

* Optical time domain reflectometers (OTDRs) require the setting of the fiber's group refractive index in
order to calculate and display distance. The above is a group refractive index values for OTDR settings.
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THAI FIBER OPTICS CO.,LTD.

3 Cable Core / Cable Characteristics and Construction
These core/cable combinations are described in detail below.

Table 2. Construction of single jacket, laminated aluminum tape, jelly filled loose tube fiber optic cable.

Item Description
Number of fibers 108 ~ 120 Fibers
Optical Fiber Construction Table 1
Filling Compound Material Thixotropic Jelly Compound
Material (PBT) Polybutylene Terephthalate with color code
Fiber per Tube Max. 12
Loose Tube Number 9~10
Fibers are brought together with the filling compound and
Assembly placed in the extruded tube
Material Plastic rod, natural color
Filler Rod “ =
Number 0~1
Stranding Method Reverse oscillating lay (ROL) technique (SZ Direction)
Central Strength Material FRP (Fiberglass Reinforce with Plastic)
Member If necessary, jacketed with polyethylene
Flooding Compound Material Water resistant compound
. Material Plastic & Water Blocking Tape
Core Covering =
Assembly The tape shall be wrapped longitudinally over the cable core
Material Aramid yarn(If necessary)
Additional Strength The quantity of additional strength member shall be selected to
Member Number minimize cable cost while meeting the performance
requirements of the cable application.
Material Polyester cords
Ripcord ateria yeste
Number 2
Moisture Barrier Material Aluminum tape with a polymer coating
Material UV-Proof Black High Density Polyethylene
Sheath (There are two white stripes on outer sheath)
Thickness Minimum 1.5 mm
Cable Diameter (Approx.) mm 15.5
Cable Weight (Approx.) kg/km 195
Structure Fig. 3
Note:

not be measured at the groove of the ripcord or the lapping point of steel corrugated tape.
- Manufacturer may use additional suitable tape(s), thread(s) or dielectric elements into suitable place in
the cable for manufacturing’s reason.

- The nominal value of a parameter refers to a design target. The thickness of the thinnest point shall \

—— L-= TF“WW
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120 Fibers

Marking

| Optical Fiber

‘ Filling Compound

‘ Loose Tube

RN
\‘ ‘ Tension Member Jacketing
8,

[ Central Strength Member

.. l Ripcords
'. LPIastic & Water Blocking Tape

, Aramid Yarns

HiNn.

‘ Aluminum Tape

/ \ K Flooding Compound

Whitc stripe Whitc stripe L Sheath

Hinin.

Not to scale

Fig. 3 Cross-section view of single jacket, laminated aluminum tape,
jelly filled loose tube fiber optic cable.
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THAI FIBER OPTICS CO., LTD.

Table 3. Color Code for Fiber and Loose Tube Identification

No. Fiber Identification Loose Tube Identification
1 Blue Blue
2 Orange Orange
3 Green Green
4 Brown Brown
5 Slate Slate
6 White White
7 Red Red
8 Black Black
9 Yellow Yellow

10 Violet Violet

11 Rose -

12 Aqua -

Note: - All fibers and tube used in our cables are color code to facilitate individual identification.
Unless otherwise specified, all cables employ the standard industry color code system in
accordance with the Munsell color shades as specified in EIA/TIA-359 and EIA/TIA-598A
(Rose and Aqua color recommended standard TIA/EIA-598-B), Color Coding of Fiber
Optic Cables. Anyway, the color code can be changed by customer's request.

- Unless otherwise requested by the customer, all cable jackets are black.

Table 4. Mechanical Specification of the cable

Item

Specification

Maximum allowable pulling tension

2,600 N

During Installation :
. 20 x External Diameter of Cable
Minimum Bending Or handling
Radius i i
Durl_ng Service 10 x External Diameter of Cable
Or fixed

Note: At the maximum allowable pulling tension, fiber will not be subjected to a stress higher
than one-third the fiber proof stress (0.33%).

I LG 2
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THAI FIBER OPTICS CO., LTD.

4 Mechanical / Environmental Test Requirements.
This section covers the mechanical and environmental test for the cable.

Table 5. Mechanical, Environmental Test Requirements for the cables

ltem Specification Method

Tensile Loading | Criteria: Attenuation change before, IEC 60794-1-2-E1A or EIA 455-33A

Test during and after testing shall not exceed | Tensile Loading : At least as specified in the
0.05 dB @ 1550 nm and no physical specification
damage. A fiber strain shall not be Period : At least 1 hour
greater than 0.33% during and after
testing.

Impact Test Criteria: Attenuation change during and | IEC 60794-1-2-E4 cr TIA/EIA-455-25C
after testing shall not exceed 0.1 dB @ Impact Energy : 4.4 N.m According to Table 1 in
1550 nm and no physical damage. TIAJEIA-455-25C

Number of Cycle : Two in 3 different places
spaced not less than 500 mm apart

Crush or Criteria: Attenuation change during and | IEC 60794-1-2-E3 or TIA/EIA-455-41A
Compressive after testing shall not exceed 0.1 dB @ Test Length : 100 mm

loading 1550 nm and no physical damage. Load ; 2200 N (Non armored cable)
resistance test Position : At least 3 time at 3 places where not

less than 500 mm apart

Period : At least 10 minute each

Bending Test Criteria: Attenuation change during and | IEC 60794-1-2-E11B

after testing shall not exceed 0.1 dB @ Mandrel Diameter : 20 x D (D is outer cable

1550 nm and no physical damage. diameter excluding messenger wire)
Number of Cycle : At least 10 Cycles
Repeated Criteria: Attenuation change during and | [EC 60794-1-2-E6 or TIA/EIA-455-104A
bending or cyclic | after testing shall not exceed 0.1 dB @ Sheave Dia.; 20 x cable dia. (Excluding MSW)
flexing test 1550 nm and no physical damage. Number Cycles ; At least 10 cycles

Angle of Turn : +90°
Load; per Table 2, EIA/TIA-455-104A
Test Sample ; Approx. 20 m

Torsion or Twist | Criteria: Attenuation change during and | IEC 60794-1-2-E7 or TIA/EIA-455-85A

Test after testing shall not exceed 0.1 dB @ Test Length: 1 m
1550 nm and no physical damage. Number of Cycle : At least 10 cycles
Angle of Turn : £180°
Water Criteria: No fluid leaks IEC 60794-1-2-F5B or TIA/EIA-455-82B
Penetration Test Height of Water : 1 m
Cable Length : 3 m
Period : At least 24 hour t
Temperature Criteria: Attenuation change during and | IEC 60794-1-2-F1 or TIA/EIA-455-3A X\
Cycling Test after testing shall not exceed 0.1 dB/km | Number of Cycle : At least 1 cycle Q__L
@ 1550 nm and no physical damage. Cycle and Temperature : 1 cycle consists of -10°C
for 16 hours and 70°C for 16 hours excluding
soaking time
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THAI FIBER OPTICS CO., LTD.

5 Cable Marking and Shipping Requirements
5.1 Sheath marking

The sheath marking is available upon customer's request. The sheath marking shall be printed
(Hot Stamp) on the outer sheath of the cable with white color in one-meter intervals.

Example: - The CAT's logo and the word “CAT TELECOM" which have suitable size for the cable.
- CAT'’s contract no. (navﬁﬁiyqn)
- Type {e.g., G.652.D) and number of cores
- Date of manufacture (month/year)
- Manufacturer's name
- Drum Number/Number of Drums
- Length marking
- Two color stripe white

5.2 Reels

5.2.1 The cable will be delivered at the required length on a wooden reel. The reels are
designed to prevent damage to the cable during shipment and installation.

5.2.2 The cable shall be delivered on wooden reel in standard manufacturing length of 4,000m
(Special length is available upon request, but the cost may be increased.)

5.2.3 The diameter of the barrel shall be not less than 30 times of the outer diameter of the
cable.

5.2.4 Circumference shall be completely enclosed with wooden battens, these battens shall be
secured by nails to each flange. There are metallic bands are strapped about the
wooden batten to help secure the battens to the reel.

5.2.5 To provide access for testing, the inner end of the cable protrudes through the inside of
the reel. The end is securely kept on the side of the flange to protect it during transport
and storage. The length of the inner end is typically 1 meter. The cable ends are
securely fastened so as not to protrude beyond any portion of the reel in an unprotected
manner and to prevent the cable from becoming loose in transport.

52 Sealing and Cable Termination

The both end of cable shall be sealed with a suitable rubber cap or heat shrinkable capto
prevent ingress of moisture.

5.4 Information Accompanying the Reel
The following information is securely attached to the reel.

- Manufacturer's Name - Drum No.

- Customer's Name - Reel ID.

- Customer Order Number - Ship Length

- Customer Part Number (if Applicable) - Gross Weight

- Kind & Size (Cable Description) - Net Weight
Order Length - Date

- Outside sequential
- Inside sequential

- END OF SPECIFICATION -

e """’F"!“‘?" 3
7.5 & S
For further information please contact § 9  J 6

Factory: 233 Moo 6, Soi Watchangrueng, Naiklongbangplakot, Phrasamutchedi,
Samutprakarn, Thailand, Tel. 66 (0) 2817 5590, Fax. 66 (0) 2817 5311, Email: tfocmkt@btc-tfoc.com
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Test Items

Mechanical & Environment Properties Test

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8

Tensile Loading Test

Torsion or Twist Test

Cable Bending Test

Repeat Bending or cyclic flexing Test (IEC-60794-1-E6)
Impact Test

Crush or Compression loading resistance Test
Temperature Cycling Test

Water Penetration Test

1.9 Construction Test

2.1
22
2.3
24
2.5
2.6
2.7
2.8
29

. Optical Properties Test

Mode Field Diameter

Cable Cut-off wavelength (Acc)
Cladding Diameter

Cladding Non-Circularity
Core/Cladding Concentricity Error
Colored fiber Diameter

Zero Dispersion Wavelength
Max. Zero Dispersion Slope

Chromatic Dispersion

2.10 Attenuation

2.11 Polarization Mode Dispersion (PMD)

2/24
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Mechanical & Environment Properties Test

Power Meter & Light Source

For Measuring Attenuation Change of Mechanical Properties Test
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1.1 Tensile Loading Test

Sample Length : Min80m

Load : >2,600N

Duration : At least 1 hour

Requirements : Maximum attenuation change < 0.05 dB at 1550 nm.

No cable jacket cracking or splitting and the fiber strain
shall not be greater than 0.33 % during and after testing.
No fiber break and no cable damage.

Reference method : IEC-60794-1-E1A or EIA 455-33A

Test Procedure
- Prepare the cable follow the picture. \
- Splice sampling fiber together and connect to power meter and light source. .
- Start test and record attenuation change.

- Appearance check after testing.
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Hydraulic

Systel .
'T\ Tensile Force Load Cell
———
e
Optical Measurement Bench Sliding Fixed
Cable sheave sheave
Fusion
Splice l
LED Tx
Power Meter Rx ==t

/

Tensile Loading Test
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1.2 Torsion or Twist Test

Test Length c1m

Load : Pertable 2, EIA-455-85A

Rotation : +180°

Test rate : <1 minute/cycle

Number of cycle : > 10 cycles

Requirements : Maximum attenuation change < 0.1 dB at 1550 nm. \

No cable jacket cracking or splitting
No fiber break and no cable damage.

Reference method : IEC-60794-1-E7 or EIA-455-85A

""-—.s{ér""é.“ e
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Test Procedure
- Prepare the cable follow the picture.
- Splice sampling fiber together and connect to power meter and light source.
- Start test and record attenuation change.

- Appearance check after testing.

Optical Measurement Bench

Fusion
Splice
LED Tx e

Power Meter Rx ==

Torsion or Twist Test
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1.3 Cable Bending Test

Sample Length : Approximately 2 m

Mandrel Diameter : 20 x Cable diameter

Number of cycle : 10 cycles

Requirements : Maximum attenuation change < 0.1 dB at 1550 nm.

No cable jacket cracking or splitting
No fiber break and no cable damage.

Reference method : IEC-80794-1-E11B

Test Procedure
- Prepare the cable follow the picture. \
- Splice sampling fiber together and connect to power meter and light source.
- Start test and record attenuation change.

- Appearance check after testing.

?S

ST -
‘é‘&_ji \




9724

TFOC

THAI FIBER OPTICS CO., LTD.
1.4 Repeat bending or cyclic flexing Test

Sample Length
Load

Mandrel Diameter
Test rate

Number of cycle

Requirements

Reference method

: Approximately 20 m

: Pertable 2, TIA/EIA-455-104A
: 20 x Cable diameter

: <2 sec/cycle

: > 10 cycles

: Maximum attenuation change < 0.1 dB at 1550 nm,

No cable jacket cracking or splitting \

No fiber break and no cable damage.

: IEC-60794-1-E6 or EIA/TIA-455-104A
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Test Procedure

- Prepare the cable follow the picture.

- Splice sampling fiber together and connect to power meter and light source,
- Start test and record attenuation change.

- Appearance check after testing.

detall

LED Tx ———— - |

X
o W 4— Sheaves
Optical Measurement Bench v
Fusion
Splice m ¢ Mass

Power Meter Rx =

Repeated bending or cyclic flexing Test
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1.5 Impact Test

Sample Length
Impact Load
Number of cycle

Requirements

Reference method

: Approximately 2 m
: 4.4N.m According to Table 1 in EIA/TIA-455-25C
: Two in 3 different places spaced not less than 500mm apart

: Maximum attenuation change < 0.1 dB at 1550 nm.

No cable jacket cracking or splitting

No fiber break and no cable damage.

: |[EC-60794-1-E4 or TIA/EIA-455-25C ‘
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Test Procedure
- Prepare the cable follow the picture.
- Splice sampling fiber together and connect to power meter and light source.
- Start test and record attenuation change.

- Appearance check after testing

Drop hammer detail
13 mm

Optical Measurement Bench
Fusion
Splice LaRE
LED Tx e k] R

Power Meter Rx e

Impact Test
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1.6 Crush or Compressive loading resistance Test

Test Length
Load
Duration
Position

Requirements

Reference method

: 100 mm

: > 2200 N (Non armored cable)
: > 10 minutes

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

: Maximum attenuation change < 0.1 dB at 1550 nm.

no cable jacket cracking or splitting and no fiber break or

cable damage.

: IEC-60794-1-E3 or TIA/EIA-455-41A
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Test Procedure
- Prepare the cable follow the picture.
- Splice sampling fiber together and connect to power meter and light source.
- Start test and record attenuation change.

- Appearance check after testing

Optical Measurement Bench

Compressive (oad
—— 10x10 cm Plate
S
:
Cable ’

Fusion
Spice
LED Tx e < - o | oot

Power Meter Rx e

Crush or Compressive loading resistance test
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Test Length
Number of cycle

Requirements

Temp. Range

Reference method

1.7 Temperature Cycling Test

: Cable length

: Atleast 1 cycle

: Maximum attenuation change < 0.1 dB/km at 1550 nm.
No cable jacket cracking or splitting
No fiber break and no cable damage.

:-10 °C(+ 2 °C) Minimum, +70°C (+ 2 °C)Maximum

. [EC-60794-1-F1 or TIA/EIA-455-3A

b
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Test Procedure
- Prepare the cable follow the picture.

- Splice sampling fiber together and connect to power meter and light source.
- Start test and record attenuation change.

- Appearance check after testing

Temperature Chamber

Optical Measurement Bench

Fusion
Splice
LED Tx

Power Meter Rx

N i = =T =
‘} Temp.
+70
Time
+25 i B
-10 E
o 1 cycle

emperature Cycling Test
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1.8 Water Penetration Test
Sample Length :3m
Fluid Pressure : 1 m static head or equivalent pressure
Duration . At least 24hours
Requirements . No fluid leakage
Reference method : IEC-60794-1-F5B or TIA/EIA-455-82B
Test Procedure

- Prepare the cable following method
- Connect sampie cable to the static head
- Starting test following duration specification \

- Checking fluid leak during testing until finish
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Fluid TN
Reserv oir Pressure
Relief
Valve
BN

. Fluid Pressure
Water tight pelivery System
Seal 1

| AT AT T LT AT T AT LT Ll A

“4————— Cable Sample Length (L) ——————»

Water Penetration Test
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1.10 Construction Test

Check Thickness of Jacketing and Outer Diameter
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2. Optical Characteristic

Mode Field Diameter & Cable Cut-Off Wavelength

Sample Length 12m
Specification
Mode Field Diameter 92404 Um@1310 nm

:10.4+ 0.5 lm @ 1550 nm
Cable Cut-Off Wavelengthihce): < 1260 nm
Reference » ITU-T G.652.D

Test Procedure
- Prepare Fiber Following the method

- Start measurement and print report after testing
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Fiber Geometry

N I A AP AR

;g 114 Z;;H‘:" Hl,////

G B Y

Sample Length :2m
Specification

Cladding Diameter » 125+ 1 Um
Cladding Non-Circuarity 1 <1%

Core/Cladding Concentricity Error ~ : < 0.5 [lm

Colored Fiber Diameter 1 255+ 10 km
Reference : ITU-T G.652.D

Test Procedure
- Prepare Fiber Following the method

- Start measurement and print report after testing

21/24
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Chromatic Dispersion

Sample Length : Cable Length

Specification

Zero-Dispersion Wavelength : 1300 < 7\.0 <1324 nm
Max. Zero-Dispersion Slope © < 0.092 ps/(nm°.km)
Chromatic Dispersion : <3.5ps/{(nm.km) @ 1288 ~ 1339 nm

: <18 ps/(nm .km) @ 1550 nm
Reference :ATU-T G.652.D

Test Procedure
- Prepare Fiber Following the method

- Start measurement and print report after testing
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Attenuation
B Rl | wea =)

Sample Length : Cable Length

Specification

Attenuation : <0.33dB/km@ 1310 nm
: £0.32 dB/km @ 1383 nm
: £0.23dB/km @ 1490 nm
: £0.20 dB/km @ 1550 nm
1 <0.21 dB/km @ 1625 nm

Reference : ITU-T G.652.D

Test Procedure \

- Prepare Fiber Following the method

- Start measurement and print report after testing
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Polarization Mode Dispersion

Sample Length : Cable Length
Specification

Polarization Mode Dispersion : < 0.20 ps/Nkm
Reference : ITU-T G.652.D

Test Procedure
- Prepare Fiber Following the method

- Start measurement and record data testing
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