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National Telecom Public Company Limited Specification No.OES-001-085-03
Fixed Line and Broadband Products Development Sector  Issued: November, 2023

Minj Aerial In-Line Closure for Optical Fiber Cable
(Mini Aerial Straight Joint Closure for Core Network)

1. General

1.1

122
13

1.4

This specification covers requirement of Mini Aerial In-Line Closure for
Optical Fiber Cable herein after referred to as the “Closure” shall be
applied to use for covering the spliced fibers of aerial optical fiber cable in
aerial optical fiber cable network of NT public company limited.

Closure shall be installed in horizontal direction.

Closure used for the aerial optical fiber cable shall be applicable to the
cable range up to 24 fibers (maximum).

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

- Product specification issued by product manufacturer.

- The material and grade of material used as per Section 3.1 in this
specification.

- Test method and test report issued by manufacturer or third-party
laboratory or NT to certify the product offered meeting the
regquirements as specified herein or meeting international standard.

2. General Requirements

2.1

22

The configuration of the closure shall be in-line design and allowable for
easy re-entry, splicing, assembly, and installation as follow: straight joint,
branch joint and butt joint.

The design of the closure body housing required for this specification shall
be of clam shell configuration with the parting line on the vertical axis and
a freely operating hinge along the norizontal bottom edge. The two halves
of the closure body are to be closed and sealed with a suitable
arrangement of over center latch, quick snap, snap lock or clip type
fasteners or equivalent. Once the closure is installed the rear half of the
closure body shall, at all times, remain firmly attached to the main cable.
Releasing the front half of the closure body and allowing it to rotate
downwards in order to provide faster installation time and to facilitate
working while deoing maintenance,

Page 1 ol 13
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23

24

25

2.6

27

28

29

2.10

211

2.12

213

The closure shall be easy for handling and installation. The closure shall
allow easy fiber access during installation and maintenance. The closure,
when re-entry (it means to open and close the body housing), shall require
neither sealing materials nor re-entry kit.

The closure and cable sealing of closure shall be sealed with high quality
grade rubber gasket or eqguivalent. The cable port sealing shall be a non-
heat shrink seal. The gap between cable port sealing of closure and cable
shall be tightened by sealing system.

The small parts of fastener hardware used to assemble the body housing
for opening/closing the closure such as nuts, screw and other assembling
hardware etc. shall be firmly captivated for preventing accidental loss and
for easy workability during installation and maintenance activities.

The closure shall support at least 4 cable ports. The cable port shall allow
the installation of cables with an external diameter of not more than 11.0
mm. Unused cable ports must be closed with plugs or equivalent,

The closure shall be able to accept additional cables without removal of
the sheath retention or strength member clamping hardware on previously
terminated cables or disturbing existing splices.

The internal threads (if molded in non-metallic material) of body housing,
strength member clamps and cable clamps shall be made from metallic
material. Non-metallic materials of internal threads are not allowable.

The strength members of the cables shall be mechanicatly attached to the
inner hardware of the closure.

The closure shall provide storage area for uncut (or looped-through) buffer
tubes in a minimum length of 1.0 meters. The storage space shall be
designed to be easy for workability during installation and maintenance
activities. The closure shall provide unobstructed access to gather the
uncut buffer tubes in the storage space.

The closure shall be capable of accommodating splice tray which accepts
fusion splice method. The closure shall have provisions for storing fiber
splices in an orderly and identifiable manner, mountings for splice tray
assembly and space for fiber access.

All fiber cable elements shall be routed in such a way that no transmission
degradation is seen after accessing these cable elements. The minimum
bend radius of the fibers after installation shall be 30 mm throughout the
whole closure system.

Splice tray shall be hinge-able parts (or hinging tray) and shall
accommodate the single fusion splice 12 fibers.

Page 2 of 13
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2,14

2.15

2.16

217

2.18

2.19

2.20

2.21

2.22

Installation of the closure shall not require special tools or equipment,
other than those normally carried by a splicer or craftsman. The closure
shall be designed for installation by using the amount of tool types as less
as possible. Tool-less installation is preferable.,

The closure shall provide a robust mechanism such as cable guard or
eqguivalent for clamping the cable sheath such as teeth clamp, adjustable
clamp etc. to prevent the cable sheath slipping or pullout and closure
swing caused by surrounding environments for instance: - strong wind in
aerial network or cable siide in under-road network etc. Cable tie (made
from non-metallic material) shall not be allowable for wrapping, tightening
the cable sheath to cable port.

The closure shall provide two self-supporting aerial strand clamps which
made from stainless-steel grade 304 (except bolt and screw made of
stainless-steel 300 series grade). Its clamps shall be ready-installed design.

The closure shall have no sharp edges, corners, burrs or other hazardous
features that could result in damage to the fiber or injury to the splicer or
craftsman.

The closure shall design to support the shield continuity (Min. cross
sectional area 0.82 mm? (18 AWG)), bonding and external grounding
components,

The shield continuity shall be sufficiently provided for the main and branch
cable. The terminal lugs and the shield (armour) connector for the shield
continuity shall be made of staintess-steel grade 304 or electro-tinplated
tempered brass. The terminal Lugs and the shield {armour) connector shall
be connected to PVC insulated minimum 17 strand tinned copper wires.

The body housing shall be provided with an external grounding stud and a
spring washer which shall be securely and firmly fixed on the body housing.
When tightened the external grounding stud shall not be loosened or free,

The terminal lug for galvanized steel ground wire used for this specification
shall be conforming to NT specification OES-003-108-xx Terminal Lug
(xx=latest issue). The galvanized steel ground wire shall be conforming to
NT specification OES-003-107-xx Galvanized steel ground wire {xx=latest
issue).

The bidder can propose the different design of the closure from as
specified in this specification which having better performance and easier
operation than requirements in this specification. NT bidding evaluation
committee or the person entrusted will consider the design concept
proposed and make a decision.

1ge 3of13
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2.23 The closure kit shall at least consist of the following components:

a) Closure housing
b) Splice tray
o) Clamping for mounting on cable strand with cable guard

d) Heat shrinks splice protector (Sleeve size 60 mm) with stainiess steel
reinforced metal rod: Up to Order

e) Sealing gasket

f) Sealing grease

g) Cable clamps

h) Glue or Sealing Tape
_ ) Alcohol tissue
) j)  Abrasive paper

k) Shield continuity kits (such as ground wire, terminal lug, shield
connector etc.)

) External grounding (such as external grounding stud, spring washer)

m) Instruction at least one per closure kit preparing in Thai or English
language including:

- Installation and maintenance instruction
- Installation grounding system instruction
- Description how to manage or arrange the fiber inside closure.

- Drawings or pictures of fully fiber installed inside closure and finish
installed closure related to applications concerned.

O 3. Technical Requirements
The change in attenuation (AAttn.) shall be performed in accordance with IEC
61300-3-3, An optical wavelength of 1550 nm % 20 nm should be used to
measure performing on a minimum of 10 individual fibers. And if there is no
specified in some testing procedure, the test method should be done in practical
way based on NT application. The closure sample shail be fuilly assembled
during the test in Section 3.2,

3.1 Material Requirements

3.1.1. Housing or Covers shall be fabricated from black durable high-
density thermoplastic, which resists solvents and stress cracking and
be compatible with chemicals and other materials used in the

Page 4 of 13
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3sle3,

3.1.4.

3.1.5.

various closure applications. This plastic also resists deterioration
when exposed to the ultraviolet rays of the sun for long life. This
section shall be passed the section 3.2.5, 3.2.6 and 3.3.3.

. All gaskets shall be fabricated from high quality grade rubber or

equivalent and be compatible with chemicals and other materials
to which they might be exposed in normal applications. This section
shall be passed the section 3.3.2.

Splice tray and tray cover shall be made of polycarbonate or PBT or
ABS (ABS shall contain UV absorber) or equivalent and colored with
white or ivory or light grey color. Dark colors such as black etc are
not allowable.

Reinforced metal rod for protective sleeve shall be made of
slainless-steel 300 series grade or better.

All metallic material parts of the closure shall be made of corrosion
resistance material which such metallic parts concern the cable
termination hardware, bonding and grounding hardware bolt, nut,
washer and screw etc. All parts of metallic materials shall be
resistance and protected against general corrosion and various forms
of localized corrosion (e.g, stress corrosion, cracking, pitting, etc.)
and shall not be capable of inducing significant galvanic corrosion
effects when in contact with other metals likely to be present in the
closure’s environment.

a) Inside closure: Corrosion resistance material such as stainless
steel 300 series grade, Aluminum die cast, galvanized steel etc.

b) Outside closure: High corrosion resistance material such as
stainless-steel grade 304 (except bolt and screw made of
stainless-steel 300 series grade). The properties of corrosion
resistance material lower than stainless steel grade 304 are not
allowabte except Section 2.8,

3.2 Mechanical Requirements

Method of
Performance Conditions Reqguirements test in
Section
3.2.1 Appearance | ® Examination with the ® No defects which will
unaided naked eye adversely affect AR |
product performance

:‘age 50f13
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Method of
Performance Condjitions Requirements test in
Section
3.2.2 Bending ® Temperature: (40+2) °C e AAttn. < 0.05 dB
(Flexure) ® Weight: up to cable ® Appearance
. 412
capacity
® No. of cycles: 8 cycles
3.2.3 Cable ® Temperature: (25+2) °C e AAttn. < 0.05 dB
retention o Weight: 45 ke. e Appearance 4.13
¢ Time: 1 half hour
324 Torsion | ® Temperature: (40+2)°C | » AAttn. <0058 | |
414
e No. of cycles: 10 cycles ® Appearance
3.2.5 Compression | ® Temperature: (40+2) °C e Deform < 20 % while
e Weight: up to cable the load is applied
capacity and deformed < 10 415
e Surface area: 50x50 mm2 % while remove the
. load.
® Time: 15 minutes
3.2.6 Impact ¢ Tanperature: (40+2) °C ® Appearance
® |mpact tool: @ 50 mm
hemisphere head cylinder L8
® Weight: 2 kg
3.2.7 Vibration ® Temperature; (25+2) °C ® Appearance
® Speed: 1 oct/min 417
® Frequency: 5 Hz ~ 20 Hz
e60f13
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3.3 Environmental Requirements

Method of
Performance Conditions Requirements test in
Section
3.3.1 Temperature | ® Temperature range: ® Appearance =8
Cycling 4.4°C/+60°C
e Humidity: 95% 4.21
® Time: 30 days
}).3,2 Pr;t_ewction ® |[EC 60529 or ec_].ﬁivaleﬁ? e Dusf—proted?ed T A
Rating & No evidence of water
(dust/water) - intrusion 4.22
e |P 65 or equivalent
333 _lj_l-fr:avioiet e ASTM G 155, Cycle 1 o Change in elongation |
Resistance o Time: 720 hrs and tensile strength 423
< 20%

3.4 Electrical Requirements

34.1

3.4.2

3.4.3

Shield Connector Resistance

The contact resistance between shield connector and cable shield
shall be less than 2 mQ. The measurement technique must
conform to ASTM B539-90 Method C.

Surge Test

The bonding between the shield connector and cable shield shall
be capable of withstanding a current of 50 Amps for 3 seconds.
After testing, the shield connector shall display no evidence of
crack, breaking or melting, no damage shall occur to the cable core
or the outer sheath adjacent to the bond.

Tensile pull-out

The shield connector shall be attached to the cable shield and
tested at temperature 27+5°C, the speed of jaw separation shall be
50 mm/min. The tensile pull-out shall not be less than 110 N.

Page 7 of 13
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4, Test Method
4,1 Mechanical Tests

411

4,12

Appearance

The closure shall be inspected for flaws, defects, melts, pinholes,
cracks or inclusions visible to the naked eye. There shall be no
mechanical damage to the closure, the cable sheath and closure
clamping hardware.

Bending (Flexure)
The test shall be following Figure 1.

a) Condition the assembled closure (Maih cable only) at an
ambient temperature of (4012)°C for 2 hours.

b) Mount assembled closure used in the cable pull out test in a
fixture that allows 90 degrees bending of the cables in the
vicinity of the closure without disrupting the test monitoring
equipment.

c) Attach a weight to the cable 1 m from the edge of the closure.

The weight depends on cable capacity which shall be as
follows.

® Less than or equal to 60 fibers shall be attached a 10 kg.
® Greater than 60 fibers shall be attached a 20 ke.

d) With the weight supported at position A measure and record the
initial baseline value for the optical attenuation of the
monitored fibers.

e) Lower the weight to position B for a period of 5 minutes.

f) Raise the weight to position A. Repeat the optical
measurements.

g) Rotate the closure 90 °(rotate the weight as necessary to
prevent torsional loading at the closure and cable interface).

h) Repeat step e - g 7 more times for a total closure rotation of
720° (total 8 cycles).

After completion, there is no change in fiber attenuation greater
than 0.05 dB and the sample shall be subjected to appearance
test as per Section 4.1.1.

Page 8 of 13
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413

4.14

r CLOSURE

! WEIGHT| B

Figure 1 Bending (Flexure)

Cable retention

Release the strength member clamp on the closure. Mount the
assembled closure in a fixture which allows the application of an
axial deadweight. Measure and record the initial baseline value of
the optical attenuation of the fibers monitored in the cable. Then
apply an axial load of 45 kg at 500 mm from the edge of the
closure at room temperature (2532 °C for a period of 1 half hour.
Repeat the optical measurements while the load applied (See
Figure 2).

After completion, there is no change in fiber attenuation greater
than 0.05 dB and the sample shall be subjected to appearance test
as per Section 4.1.1,

l

Figure 2 Cable retention
Torsion

Condition the assembled closure at an ambient temperature of
(4012)°C for 2 hours. Mount the assembled closure in the cable
flex test in a fixture which restrains the closure and permits rotation
of cable at a distance 1m £ 0.03m from the edge of the closure.
Measure and record the initial baseline value of the optical
attenuation of the fibers monitored in the cable. Twist the cable for
a total of 10 cycles. A cycle is defined as a clockwise twist 90°

Page 9 of 13
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4.1.5

followed by a 180° twist counterclockwise followed by a 90 °

clockwise twist back to the starting position. Repeat the optical
measurements (See Figure 3).

After completion, there is no change in fiber attenuation greater
than 0.05 dB and the sample shall be subjected to appearance test
as per Section 4.1.1.

am ————f—1m —|

|
, T e
- _ a3 r CLOSURE
‘-'FI——‘——' I_ k i =
| ’;’/:,’f/////
FIXED ROTATING \
CABLE CLAMF CABLE CLAMP

90" CLOCKWISE AND

ANTECLOCKWISE FROM

STARTING POSITION
Figure 3 Torsion

Compression

Condition the closure for 2 hours at an ambient temperature of (40
12)° C. Place the assembled closure on a flat, rigid surface that has
clearance for closure protrusions. Measure the height or vertical
dimension of the closure. Apply a uniformly distributed weight for
15 minutes. The weight depends on cable capacity which shall be
as follows.

® Less than or equal to 60 fibers shall be attached a 45 kg.
@ Greater than 60 fibers shall be attached a 100 ke.

Apply a uniformly distributed weight using a plate having a surface
area of 50x50 mm’ at the center of the closure. Repeat the
dimension measurement. Remove the load, allow the closure to
reach room temperature and repeat the dimension measurement.
Repeat the procedure at the other side of the closure {See Figure
4),

After completion, the closure shall not deform more than 20 %
while the load is applied. After removing the toad, the closure shall
not have permanently deformed more than 10 %. The sample shall
be subjected to appearance test as per Section 4,1.1.

e100f13
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4.1.6

[ Vyeight ] o
st — A=580x50 mm
[ || cLosure || )

l )

A A .// ///./

Figure 4 Compression
Impact

Condition the closure for 2 hours at an ambient temperature of
(40 2)° C. Mount the assembled closure on a flat, rigid surface.
Cable shall be secured following normal practices. Impact the
closure. using a drop tube with a hemisphere of 50 mm diameter,
weights 2 kg, at the height of 1 m, at the center of the closure.
Repeat the procedure at the other side of the closure (See Figure
G)?

After completion, the sample shall be subjected to appearance test
as per Section 4.1.1.

— 2 kg
50 mm
HEMISPHERE HEAD

-

— TUBE

/ OROP AT OENTER

( cLosure !
P T T

Figure 5 Impact

417 Vibration

Place and secure the assembled closure on a vibration apparatus
on a horizontal plane in a direction at right angle to the cable.
Clamp both ends of the cable at 500 mm from the edge of the
closure. The closure will be subjected to a forced vibration at
frequency of 5 Hz ~ 20 Hz with frequency changing speed of
loct/min, with a displacement of 5 mm at the center of the closure
for a period of 1 hour at room temperature (253:2)°C (See Figure 6).
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After completion, the sample shall be subjected to appearance test
as per Section 4.1.1.

[ FXEH CADLE EtAMp ——
foom]
[ mosune ; A
R wri— —e
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I : T
L VIBRATDR
TITTI7T 77T T 7777777777777 7777

Figure 6 Vibration

4.2 Environmental Tests

4.2.1

4.2.2

4.2.3

Temperature Cycling

The assembled closure shall be exposed to a temperature cycle
from 40°F (4.4°C) to 140°F (60°C) at 95 % relative humidity as per
Figure 7 for 30 days. Allow the closure to stabilize at room
temperature for a minimum of 2 hours.

Temperature {°F)
L

ENVIRONMENTAL TEST CHAMBER
TEMPERATURE CYCLE WITH HUMIDITY

140
120
10
80

G0

40

I
1
0 3 6 9 12 15 g 21 24 Time (Hours)

Figure 7 Temperature Cycling
Protection Rating (dust/water)

The assembled closure shall be exposed to Ingress Protection (P)
test in accordance with IEC 60529 or equivalent.

Ultraviolet Resistance

The samples cut from housing of closure shall be subjected to 720
hours -exposure per ASTM G 155, Cycle 1. The exposed samples shall
be tested for tensile strength and elongation per ASTM D-638 and/or
ISO 527 at 50 mm./minute. A comparison of values after the test
shall be made.

A drop of 20% or more in properties constitutes failure.

I-‘?;e‘él?_ofﬂ
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Marking

5.1. The closure shall be identifiable by the manufacturer’s name or trademark.
Month and year of manufacture shall be clearly located on the closure to
provide traceability.

5.2. The closure shall show a permanent customer’s trademark or logo, if
required.

5.3. The outside surface of the closure (front side) shall be designed to support
identifying the closure record details by spray paint on minimum identify
area dimension of 18 x 5 cm.

ORDERING INFORMATION

Each fiber optic closure kit shall be packed in a cardboard box and clearly
labeled to show the description, product type, date month and year of the
manufacture, NT trademark, contract number, batch number, name of
manufacturer and supplier.

The ordering information shall be as following in table 1 below: -

Type Capacity | Minimum Packing
NT CODE

Group (Fibers) | Cable Ports | Set/Bx.
10065734 Extra Small (XS) 4-24 4 1

* The other capacity of closure shall be specified in order.
* The closure shall be able accommodate the maximum number of splice trays
according to the capacity of the closure to accommodate additional services.

Tabtle 1 Ordering information

PACKING

Each fiber optic closure kit shall be packed in a cardboard box and clearly
labeled to show the description and name of the supplier.

End of Specification

Page 13 of 13
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National

Telecom Public Company Limited Specification No.OES-001-084-03

Fixed Line and Broadband Products Development Sector Issued: March, 2023
AERIAL IN-LINE CLOSURE FOR OPTICAL FIBER CABLE
(Aerial Straight Joint Closure for Core Network)
1. General

4 e
i.d

122

1.4

This specification covers requirement of the aerial, in-line, re-enterable fibar
optic spiice closure Lhat shall be met to ensure the satisfactory operation
of a fiber optic spiice closure in outside plant environments.

This specification contains criteria for fiber optic splice closure which shail
be instailed in harizontal direction,

The aetial in-line closure for optical fiber cable herein after referred to as
the “closure” shall be applled to use for covering the spliced fibers of
optical fiber cable in core network (may called as “backbone or trunk
network”) installing aerial optical fiber cable and all-dielectric self-
supporting single mode optical fiber cable network of NT public company
limited.

Full detalls of this following information shall be provided in bidding

document by bidder.

- Product spedification issued by product manufacturer.

- The material and grade of material used as per Section 3.1 in this
specification.

- Test method and test report issued by manufacturer or third party
laboratory or NT to certify the product offered meeting the
reguirements as specified herein or meeting international standard.

2, General Requirements

2.1

2.2

The configuration of the closure shali be inline design and allowable for
easy te-entry, splicing, assembly and installation as follow: straight joint,
branch Jaint and butt joint. Dome closure is not concersied i (his
specification.

The design of the closure body housing required for this specification shall
be of clam shell configuration with the parting line on the vertical axis and
a freely operating hinge along the horizontal bottom edge. The two halves
of the closure body are to be closed and sealed with 2 suitabie
arrangement of over centar latch, quick snap, snap lock or clip type
fasteners or equivalent. Once the closure is installed the rear hall of the

‘% v
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2.4

2.6

2.7

2.8

2.9

211

a1

0OES-001-084-03

ciosure body shall, at all times, remain firmly attached to the main cable.
Reteasing the front half of the closure body and allowing it to rotate
downwards in order to provide the faster installation time and to facilitate
working while doing maintenance.

The closure kit shall be easy for handling and installation. The closure shall
allow easy fiber access during installation and maintenance. The closure,
whan re-entry (it means to open and close the closure body), shall require
neither sealing matetials nor re-entry kit.

The closure shall be able of accepting additional cables without removai
of the sheath retention or strength member clamping hardware on
previously terminated cables or disturbing existing splices.

The closure shall be sealed with high quality grade rubber gasket or silicon
gasket or cquivalent. The cable scaling of closure shall be based on gol
tape or sealing tape technolugy or eguivalenl, The heat shrinkable seal
system is not allowable.

The cable port seal shall be non heat shrink seal while the gap between
the cable port seal of the closure and the cable shall be tightened by
sealing system,

All small parts of fastener hardware used to assemble the closure body for
cpening/closing the closure such as nuts, bolts and other assembling
hardwares etc shail be captivated for preventing accidental loss and for
easy workabitity during installation and maintenance activities.

The internal threads (if molded in non metallic material) of closure
housing, strength member clamps and cable clamps shall be made from
metallic material. Non metallic materials of intenal threads are not
allowable,

The closure shall be possible to terminate different cable types and
constructions as standardized by NT. The sitength members of the cables
shall be mechanically attached to the inner hardware of the closure.

The closure shall be provided a storage space under trays for gathering the
uncut (or looped-through) buffer tubes with minimum inner volumes (cm’)
of the storage: space as specified in Table 1. The storage space shall be
designed to be easy for workability durinig installation and maintenance
activities, The closure shall be provided unobstructed access to gather the
uncut buffer tubes in the storage space.

The closure shall be at least to contain the cable entrance ports as
specified in Table 1, The cable ports shall accornmodate the instatlation of
uncut cabwe without the closure performance deterioration. Each cable

ports required as per Table 1 shail be capable to accommodate the catile
\ 7 __/' :
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216

up to the closure capacity and according to application in Section 1.3
Unused cable ports shall be closed with plugs. At least 1(one) set of the
branch off kit accessories installing at cable gort for distribution cable shall
be provided.

The closure shall be capable of accommodating splice organizer which
accept fusion splice method. The closure shall have provisions, for storing
fiher splices in an orderly and identifiable manner, mountings for splice
organizer assembly, and space for fiber access.

All closure organizer tray shall be hinge-able parts (or hinging tray) providing
unobstructed access ta the storage space as specified in section 2.10 and
shall accommodate the single fusion splices as follows:

® Less than or equal to 60 fibers shall be up to 12 fibers per organizer
tray.

® Greater than 60 fibers and up to 120 fibers shall be up to 24 fibers
per organizer tray.

® Greater than 120 fibers shall be up te 48 fibers per arganizer tray.
The organizer tray shall provide a space for arranging excess fibers in
a drcle (minimum radius 30 mm) on the both sides of the splice
holders,

The splice tray shall meet to fiber splices capacity required.

All ficer cable elements shall be routed in such a way that no transmission
degradation is seen after accessing these cable elements. The minimum
pend radius of the fibers after instailation shall be 30 mm throughout the
whole closure system,

Installation of the closure shall not require special tool or special
equipment, other than those normally carried by splicer or craftsman. The
closure shall be designed for installation by using the amount of tool types
as less as possible. Tool-less installation is preferabty.

The closure shall be provided two self supporting aerial strand clamps
which made from stainless steel 300 series grade or better. Jts clamps shall
be ready-installed design.

The closure shall have no sharp edges, comers, burs of other hazardous
features that could result in damage to the fiber or injury to splicer or
craftsman.

The closure shall provide a robust mechanism for clamping the cable
sheath such as teeth clamp, adjustable clamp efc to prevent the cable
sheath slipping or pullout and closure swing caused by surrounding
gnvironments for instance :- strong wind In aerial network etc, Cable.{ie
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2.24
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OES-001-084-03
{made from non metallic material) shaill not be allowable for wrapping,
tightening the main and branch cable sheath to cable port,

The closure shall desien to support the shield continuity (Min. cross
sectional area 0.82 mm? (18 AWG)), bonding and external grounding
components.

The shield continuity shall be sufficiently provided for the main and one
branch cable, The terminal lugs and the shield (armour) connector for the
shield continuity shall be made of stainless steel grade 304 or etectro-tin
olated tempered brass. The closure Lugs and the shield (armour) connector
shall be connected to PVC insulated 17 strand tinned copper wires.

The closure housing shall be provided an external grounding stud and a
spring washer which shall be securely and firmly fixed on the closure
housing. When tighten the external crounding stud shall not be {oosen ot
free.

The closure lug for galvanized steel ground wire used for this specification
shall be conforming to NT specification CES-00%-108-xx Terminal Lug
(xx=latest issue). The galvanized steel eround wire shall be conforming to
NT specification OES-003-107-xx Galvanized steel ground wire (xx=latest
issue).

The bidder can propose the different design of the closure from as
specified In this specification which having better performance and easier-
operation than requirements in this specification, NT bidding evaluation
committee or the person entrusted will considerate the design concept
proposed and make a decision.

The closure kit shall at least consist of the following components :
a) Closure cover or Closure housing 1 set
b} Fiber splice creanizer
¢) Clamp for mounting on cable strand 1 set

d) Heat shrink splice protector (Sleeve size 60 mm} with stainless steel
reinforced metal rod

e) Sealing gasket
f) Sealing tape or gel tape or equivalent

g Buffer tube or transportation tube, if necessary depending on each
manufacturer product design.

h) Cable clamps

i) Tray strap o

W
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Alcohol tissue
Abrasive paper

Branch off kit accessorles for branching the distribution cable at
cable port 1 port

Shield continuity kits (such as ground wire, terminal (ug, shield
connector etc.)

Fxternal grounding (such as extemnal grounding stud, spring washer)

Instruction at least one per closure it preparing in Thai or English
language including:

- Installation and maintenance instruction
- Installation erounding system instruction
- Description how tc manage or arrange the fiber inside closure

- Drawings or pictures of fully fiber installed inside closure and finish
installed closure related to apolications concerned.

3. Technical Requirements

The change In attenuation {(AAtin.) shall be performed in accordance with 1EC
61300-3-3, An optical wavelength of 1550 nm * 20 nm should be used to
measure performing on a minimum of 10 individual fibers, And if there is no
specified in some testing procedure, the test method should be done in practical
way based on NT application. The closure sample shall be fully assernbled
during the test in Section 3.2.

3.1

Material Requirements

311,

3.1.3.

Housing or Covers shall be fapricated from black durable high
density thermoplastic, which resists to solvents and stress cracking
and be compatible with chemlcals and other materials used in the
various closure applications. This plastic also resists deterioration
when exposed to the ultraviolet ray of the sun for long life. This
section shall be passed the section 32.5, 3.2.6 and 3.3.3.

2, All gaskets shall be fabricated from high quality grade rubber

or equivalent and be compatible with chemicals and other
materials to which they might be exposed in normal applications,
This section shall be passed the section 3.3.2.

Splice tray and tray cover shall be made of polycarbonate or PBT or
ABS (ABS shall contaln UV absurbern) ot equivalent and colored with

e
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32 Mechanical Requirements

white or ivory or light grey color. The dark color such as black etc is
not allowable.

Reinforced metal rod for protective sleeve shall be made of
stainless sleel 300 series grade or better.

L5, Al metallic material parts of the closure shall be made of corrosion

resistance material which such metailic parts concern the cabte
termination hardware, bonding and g¢roundine hardware bholt, nut,
washer and screw etc. All parts of metallic materials shall be
resistance and protected against general corrosion and various forms
of localized corrosion (e.g, stress corrosion, cracking, pitting, etc.) and
shall not be capable of inducing significant galvanic corrosion effects
when in contact with other metals lkely to be present in the
closure’s environment,

Inside closure: Corrosion resistance material such as stainiess
steel grade 304, Alurminum die cast, galvanized steel etc.

a)
b) Outside closure: High corrosion resistance material such as
stainless steel grade 304 or better material. The properties of
corrosion resistance material lower than stainless steel grade 304
are not allowable except Section 2.8.

Method of
Performance Conditions Requirements test in
e B =0 Sa ool Eans Section
3.2.1 Appearance | ® Examination with the ¢ No defects which will
unaided naked eye adversely affect 411
product performance
3.2.2 Bending ® Te;\perature: (4_0+2)_C : - AAttn < 0.05 dB
(Flexure) ® Wejght: up to cable * Appearance
] capacity L
® Na. of cycles: 8 cycles
3.2.3 Cable e Temperature: (25+2)°C o AAHN, < 0.05 dB
retention ® Weight: 45 ke, o Appeamnics 413
e Time: 1 half hour

I
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_ [ S T s S i =
Performance Conditions Requirements test in
TCET ) P o -Gl
3.2.4 Torsion e Temperature: {(40£2)°C e Aattn, 5 0.05 dB
41.4
¢ No. of cycles: 10 cycles ® Appearance
3.2.5 Compression | ® Ten“_uperatureﬁoﬁ)"c ¢ Deform < 20 % while
® Weight: up to cable the load is applied
capacity alnd deformed < 10 415
| ® Surface area: 50x50 mm?2 % while remove the
: L load.
‘ @ Time: 15 minutes
3.2.6 Impact e Temperature: (40<2)°C OWA;t")pearance
| Impact tool: @ 50 mm
hemisphere head cylinder .18
® Weight: 2 kg
3.2.7 Vibration ® Temperature; (251:”?:)°C ® Appearance
® Speed: 1 oct/min 417
® Freguency: 5 Hz ~ 20 Hz
33 Environmental Requirements
R R =S AR e e
Performance Conditions Requirements test in
_ Section
3.3.1 Temperature | ® Temperature range: ® Appearance
Cyc{ing 4.4°C/+60°C
o Humidity: 95% 2
@ Tirne: 30 days
_S.HZ“;EProt'ec?i_o; ek é.0§2§-;)r_é.quivalé;1t . 'Dust'-broted_e_d_ B
Rating ® No evidence of water
(dust/water) e e 4.2.2
@ [P 65 or equivalent
e L i
o Page 7 of 14
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Method of
Performance Conditions Requirements test in
- e— - — S S—— — . SECtion
3.3.3 Ultraviolet ® ASTM G 155, Cycle 1 ¢ Change in elongation
| Resistance e Time: 720 hrs and tensile strength 423
' < 20% |
(P o
34 Electrical Requirements

34.1

342

3.4.3

Shleld Connector Resistance

The contact resistance between shield connector and cable shield
shall be less than 2 mQ. The measurement technique must
conform to ASTM B539-90 Method C,

Surge Test

The bonding between the shield connector and cable shield shall
be capable of withstanding a current of 50 Amps for 3 seconds.
After testing, the shield connector shall be display no evidence of
crack, breaking or melting, no damage shall occur to the cable core
or the outer sheath adjacent to the bond.

Tensile pull-out

The shleld connector shall be attached to the cable shield and
tested at temperature 275°C, the speed of jaw separation shall be
50 mm/min, The tensile pull-out shall not be less than 110 N.

O 4. Test Method
1.1 Mechanical Tests

4,11

Appearance

The closure shall be Inspected for flaws, defects, melts, pinhotes,
cracks or inclusions visible to the naked eye. There shall be no
mechanical damage to the closure, the cable sheath and closure
clamping hardware,

i
g
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Bending (Flexure)

The test shall he follow Figure 1.

a)

)]

)

d}

e)
f
g

h)

Condition the assembled closure (Main cable only) at an
ambient temperature of (402:2)°C for 2 hours.

Mount assembled closure used in the cable pull out test in a
fixture that allows 90 degree bending of the cables in the
vicinity of the closure without disrupting the test monitoring
equipment.
Attach a weight to the cable at 1 m from the edge of the
closure,
A weight depends on cable capacity which shall be as follows.
® |ess than or equal to 60 fibers shall be attached a 10 kg,
® Greater than 60 fibers shail be attached a 20 ke.

With the weight supported at position A measure and record the
initial  baseline value for the optical attenuation of the
monitored fibers.

Lower the weight to position 8 for a period of 5 minutes.

Raise the weight o position A. Repeat the optical
measurements,

Rotate the closure 90 ®(rotate the welght as necessary to
prevent torsional loading at the closure and cable interface).

Repeat step e — ¢ 7 more times for a total closure rotation of
720° (total 8 cycles).

After completion, there is no change in fiber attenuation greater
than 0.05 dB and the sarnple shall be subjected to appearance
test as per Section 4.1.1.

— ]
o - U i
—CAQLE
[wet] &

Figure 1 Bending (Flexure)

-
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Cable retention

Release the strength member clamp on the closure. Mount the
assembled closure in a fixture which allows the application of an
axial deadweight. Measure and record the initial baseline value of
the optical attenuation of the fibers monitored in the cable. Then
apply an axial load of 45 kg at 500 mm from the edge of the
closure at roormn temperature (2522) °C for a period of 1 half hour.
Repeat the optical measurements while the load applied (See
Figure 2).

After completion, there is no change in fiber attenuation greater
than 0.05 dB and the sample shall be subjected to appearance test
as per Section 4.1.1.

Figure 2 Cable retention
Torsion

Condition the assembled closure at an ambient temperature of
(402:2)°C for 2 hours. Mount the assembled closure in the cable
flex test in a fixture which restrains the closure and permits rotation
of cable at a distance 1m X 0.03m from the edge of the closure.
Measute and record the initial baseline value of the aptical
attenuation of the fibers monitored In the cable. Twist the cable for
a total of 10 cycles. A cycle is defined as a clockwise twist 90°
followed by a 180° twist counter clockwise followed by a 90 ©
clockwlse twist back 1o the starting posltion. Repeat the optical
measurements (See Fleure 3),

After completion, there Is no change in fiber attenuation greater
than 0.05 dB and the sample shall be subjected to appearance test
as per Section 4.1.1.

-[:J_ F ,
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W CLOCKWISE AND
ANFFCLOCKNISE FROM
STARTING PQSITION

Figure 3 Torsion

415 Compression

Condition the closure for 2 hours at an ambient temperature of (40
12)° C. Place the assembled closure on a flat, rigid surface that has
clearance for closure protrusions. Measure the height or vertical
dimension of the closure, Apply a uniformly distributed weight for
15 minutes. A weight depends on cable capacity which shall be as
follows.

@ less than or equal to 60 fibers shall be attached a 45 k.
@ Greater than 60 fibers shall be attached a 100 kg.

Apply a uniformly distributed weight using a plate having a surface
area of 50x50 mm® at the center of the closure. Repeat the
dimension measurament. Remove the load, allow the closure to
reach room temperature and repeat the dimension measurement.
Repeat the procedure at the other side of the closure (See Figure
4).

After completion, the closure shall not deform more than 20 %
while the load is applied. After remove of the load, the closure
shall not have permanently deformed more than 10 %. The sample
shall be subjected to appearance test as per Section 4.1.1.

[] | Welght 3
— - . A=50%x50mMm
CLOSURE ] E

G T B VL

Figure 4 Compression
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4.1.6 Impact

Condition the closure for 2 hours at an ambient temperature of
(40 £2)° C. Mount the assembled closure on a flat, rigid surface.
Cable shall be secured following normal practices. lmpact the
closure using a drop tube with a hemisphere of 50 mm diameter,
weights 2 kg, at the height of 1 m, at the center of the closure.
Repeat the procedure at the other side of the closure (See Figure
5).

After completion, the sample shall be subjected to appearance-test
as per Section 4.1.1,

1—2xz
@ 50 mm
HEMISPHERE HEAD

1m — T1IBE

- DROP AT CENTER

’

h { CLOSURE m_] ’

e B e e

' A8 rr s
Figure b Impact
417 Vibration

Place and secure the assembled closure on a vibration apparatus
on a horizental plane in a direction at right angle to the cable.
Clamp both ends of the cable at 500 mm from the edge of the
closure. The closure will be subjected to a forced vibration at
frequency of 5 Hz ~ 20 Hz with frequency changing speed of
loct/min , with a displacement of 5 mm at the center of the
closure for a period of 1 hour at room temperature (253:2)°C (See
Figure 6).

After completion, the sample shall be subjected to appearance test
as per Section 4.1.1.

e SERY CAPLE CHAMP i
h 0 e~ I |
Ral LTI -
— - —
S SO ...
{ —-— | |
V47 B3I I 37 A7 A 0 0 00 1 0 30 R 0 0 0 O 9

Figure 6 Vibration
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4.2 Environmental Tests
4.2.1 Temperature Cycling

The assembled closure shall be exposed to a temperature cycle
from 40°F (4.4°C) to 140°F (60°C) at 95 % relative humidity as per
Figure 7 for 30 days. Allow the closure to stabilize at room
temperature for a minimum of 2 hours,

Temperature (9}
3

ENVIRONMENTAL TEST CHRAMBER
TEMPERATURE CYCLE WITH HUMIDITY

140
120
e ~|—
BG -

a0

40 -
20 -

———

0 3 & 9 12 Is5 & 21 24 Time {Hours)

Figure 7 Temperature Cycling

4.2.2 Protection Rating (dust/water)

The assembled closure shall be exposed to Ingress Protection {IP)
test in accordance with IEC 60529 or equivalent.

4,23 Ultraviolet Resistance

The samples cut from housing of closure shall be subjected to 720
hours exposure per ASTM G 155, Cycle 1. The exposed samples shall
be tested for tensile strength and elongation per ASTM D 638 and/or
ISC 527 at 50 mm./minute. A comparison of values after the test
shall be made,

A drop of 20% or more in properties constitutes failure.

Py
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5. Marking

5.1. The closure shall be identifiable by the manufacturer’s name or trademark.
Month and year of manufacture shall be cleatly located on the closure to
provide traceability.

52. The closure shall show a permanent customer’s trademark or logo, if
required.

6. ORDERING INFORMATION

I | [ innervolumeof |
ey Type | Capacity MZ:{:m Stizgc i:ii(;:efror Packing
Group | (Fibers) B tubes Set/Bx.
(cm’)
10063525 | Small | 12 | a 1,400 I
10063524 Srmall 24 4 1400 | 1 |
1 e
1 N i v
10063527 | Medium | 96 6 | 2800 T
10063528 | Medum | 120 6 2800 | 1
10063529 | Llaree | 216 | 6 5,000 1
10063530 | Large | 312 e " 5,000 1

* The other capacity of closure shall be specified on order.

Table 1

7. PACKING

Fach fiber optic closure kit shall be packed in a cardboard box and
clearly labeled to show the description and name of the supplier.

End of Specification
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National Telecom Public Company Limited Specification No.OES-001-073-06

Fixed Line and Broadband Products Development Sector Issued: November, 2023

IN-LINE CLOSURE FOR OPTICAL FIBER CABLE
(In-line Closure for Underground Network)

1. Geheral

il

1.2

13

1.4

This specification covers the requirement of re-enterable fiber optic splice
closure that shall be met to ensure the satisfactory operation of a fiber
optic splice closure in underground and outside plant environments,

This specification contains criteria for fiber optic splice closure which shall
be installed in horizontal direction,

The scope of uses, the closure according to this specification shall be
applied to use for covering the spliced fibers of optical fiber cable in access
network and core network (may called as “backbone or trunk network”)
installing in manhole and direct buried of NT public company limited.

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

- Product specification issued by product manufacturer.

: The material and grade of material used as per Section 3.1. in this
specification.

= Test method and test report issued by manufacturer or third-party
laboratory or NT to certify the product offered meeting the
requirements as specified herein or meeting international standard.

2. General Requirements

2.1

2.2

23

The configuration of the fiber optic cable closure shall be in-line design
and allowable for easy re-entry, splicing, assembly, and installation as
follow: straight joint, branch joint and butt joint. Dome closure is not
concerned in this specification.

The closure kit shall be easy for handling and installation, The closure shall
allow easy fiber access during installation and maintenance. The closure,
when re-entry (it means to open and close the closure body), shall require
neither sealing materials nor re-entry kit.

The closure shall be able to accept additional cables without removal of
the sheath retention or strength member clamping hardware on previously
terminated cables or disturbing existing splices.

Page 1 of 13
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2.4

25

2.6

2

28

29

2.10

2.11

212

The closure shall be seated with high quality grade rubber gasket or silicon
gasket or equivalent. The cable sealing of closure shall be based on gel-
tape or sealing tape technology or equivalent. The heat shrinkable seal
system is not allowable.

The cable port seal shall be non heat shrink seal while the gap between
the cable port seal of the closure and the cable shall be tightened by
sealing system.,

Al small parts of fastener hardware used to assemble the closure body for
opening/closing the closure such as nuts, bolts and other assembling
hardware etc. shall be captivated for preventing accidental loss and for
easy workability during instaliation and maintenance activities.

The internal threads (if molded in non-metallic material) of closure
housing, strength member clamps and cable clamps shall be made from
metallic material. Non-metallic materials of internal threads are not
allowable.

The closure shall be possible to lerminate different cable types and
constructions as standardized by NT. The strength members of the cables
shall be mechanically attached to the inner hardware of the closure.

The closure shall be provided with a storage space under trays for
gathering the uncut (or looped-through) buffer tubes with minimum inner
volumes (cm ) of the storage space as specified in Table 1. The storage
space shall be designed to be easy for workability during instailation and
maintenance activities. The closure shall be provided unobstructed access
to gather the uncut buffer tubes in the storage space.

The closure shall be at least to contain the cable entrance ports as
specified in Table 1. The cable ports shall accommodate the installation of
uncut cable without the closure performance deterioration. Fach cable
ports required as per Table 1 shall be capable to accommodate the cable
up to the closure capacity and according to application in Section 1.3.
Unused cable ports shali be closed with plugs. At least 1(one) set of the
branch off kit accessories installed at cable port for distribution cable shall
be provided.

The closure shall be capable of accommodating splice organizer which
accepts fusion splice method. The closure shall have orovisions for storing
fiber splices in an orderly and identifiable manner, mountings for splice
organizer assembly, and space for fiber access.

All closure organizer tray shall be | hinge-able parts (or hinging tray) providing
unobstructed access to the storage space as specified in section 2.9 and
shall accommodate the single fusion splices as follows:

Page 2 of 13
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® Less than or equal to 60 fibers shall be up to 12 fibers per organizer
tray.

® Greater than 60 fibers and up to 120 fibers shall be up to 24 fibers
per organizer tray.

® Greater than 120 fibers shall be up to 48 fibers per organizer tray,
The organizer tray shall provide a space for arranging excess fibers in
a circle (minimum radius 30 mm) on both sides of the splice
holders.

The splice tray shall meet the fiber splices capacity required.

213 Al fiber cable elements shall be routed in such a way that no transmission
degradation is seen after accessing these cable elements. The minimum
bend radius of the fibers after installation shall be 30 mm throughout the
whole closure system.

214 Instailation of the closure shall not require special tools or special
equipment, other than those normally carried by a splicer or craftsman.
The closure shall be designed for installation by using the amount of tool
types as less as possible. Tool-less installation and wrench tool of hex flat
head bolt/nut are preferably, the insert lock head bolt/nut shall not be
allowable.

2.15 The closure shall have no sharp edges, corners, burrs, or other hazardous
features that could result in damage to the fiber or injury to the splicer or
crattsman.

N
Jaud
O\

The closure shall provide a robust mechanism for clamping the cable
sheath such as teeth clamp etc. to prevent the cable sheath slipping or
putliout and closure swing caused by surrounding environments for
instance: - strong wind in aerial network or cable slide in under-road
network etc. Cable tie shall not be allowable for wrapping, tightening the
cable sheath to cable port.

2.17 The closure shall design to support the shield continuity (Min. cross
sectional area 0.82 mm? (18 AWG)), bonding and external grounding
companents,

2.18 The shield continuity shall be sufficiently provided for the main and branch
cable. The terminal lugs and the shield (armour) connector for the shield
continuity shall be made of stainless-steel grade 304 or electro-tinplated
tempered brass. The terminal Lugs and the shield (armour) connector shall
be connected to PVC insulated minimum 17 strand tinned copper wires.

age 3 of 13
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2.9

2.20

207

2.22

The body housing shall be provided with an external grounding stud and a
spring washer which shall be securely and firmly fixed on the body housing.
When tightened the external grounding stud shall not be loosened or free.

The terminal lug for galvanized steel eround wire used for this specification
shall be conforming to NT specification OES-003-108-xx Terminal Lug
(xx=latest issue). The galvanized steel ground wire shall be conforming to
NT specification OES-003-107-xx Gaivanized steel ground wire {xx=latest
issue),

The bidder can propose the different design of the closure from as
specified in this specification which having better petformance and easier
operation than requirements in this specification. NT bidding evaluation
committee or the person entrusted will consider the design concept
proposed and make a decision.

The closure kit shall at least consist of the following components:
a) Closure cover or Closure housing 1 set
b) Fiber Splice trays: Up to capacity

¢} Heat shrinks splice protector (Sleeve size 60 mm) with stainiess steel
reinforced metal rod: Up to Order

d) Sealing gasket
e) Sealing tape or gel tape or equivalent

f) Buffer tube or transportation tube, if necessary, depending on each
manufacturer’s product design.

g) Cable clamps

h) Tray strap

i) Alcohol tissue
) Abrasive paper

k) Shield continuity, bonding, and extermnal grounding components
(Suitable for closure type)

) Branch off kit accessories for branching the distribution cable at
cable port 1 port.

S Page4 o
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m) Instruction at least one per closure kit preparing in Thai or English

language including:
- Installation and maintenance instruction
- Installation grounding system instruction
- Description how to manage or arrange the fiber inside closure.

- Drawings or pictures of fully fiber installed inside closure and
finish installed closure related to applications concerned.

3. Technical Requirements

The change in attenuation (AAttn.) shall be performed in accordance with IEC
61300-3-3. An optical wavelength of 1550 nm I 20 nm should be used to
measure performing on a minimum of 10 individual fibers, And if there is no
specified in some testing procedure, the test method should be done in practicat
way based on NT application. The closure sample shall be fully assembled
during the test in Section 3.2,

3.1 Material Requirements

3.1.1.

Bhle2e

3.1.3.

3.1.4.

Housing or Covers shall be fabricated from black durable high-
density thermoplastic, which resists solvents and stress cracking and
be compatible with chemicals and other materials used in the
various closure applications. This plastic also resists deterioration
when exposed to the ultraviolet rays of the sun for long life. This
section shall be passed the section 3.2.5, 3.2.6 and 3.3.3

All gaskets shall be fabticated from high quality grade rubber or
equivalent and be compatible with chemicals and other materials
to which they might be exposed in normal applications. This section
shall be passed the section 3.3.2.

Splice tray and tray cover shall be made of polycarbonate or PBT or
ABS (ABS shall contain UV absorber) or equivalent and colored with
white or ivory or light grey color. Dark colors such as black etc. is not
aliowable.

Reinforced metal rod for protective sleeve shall be made of
stainless steel 300 series grade ot better.

. All metallic material parts of the closure shall be made of corrosion

resistance material which such metallic parts concern the cable
termination hardware, bonding and grounding hardware bolt, nut,
washer, and screw etc. All parts of metallic materials shall be
resistance and protected against general corrosion and various forms

Page 5 of 13
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of localized corrosion (e.g., stress corrosion, cracking, pitting, etc.)
and shall not be capable of inducing significant galvanic corrosion
effects when in contact with other metals likely to be present in the
closure’s environment,

a) Inside closure: Corrosion resistance material such as stainless
steel 300 series grade, Aluminum die cast, galvanized steel etc.

Outside closure: High corrosion resistance material such as
stainless-steel grade 304 (except bolt and screw made of
stainless-steel 300 series grade). The properties of corrosion
resistance material lower than stainless steel grade 304 are not

b)

3.2 Mechanical Requirements

allowable except Section 2.7.

= Method of
Performance Conditions Requirements test in
Ne ] ; 2 L - | Section
3.2.1 Appearance | ® Examination with the ® No defects which will
unaided naked eye adversely affect 411
product performance
3.2.2 Bending ¢ Temperature: (40+2) C e AAttn. 3-0_05 dB
(Flexure) e Weight: up to cable e Appearance
- 4.1.2
capacity
® No. of cycles: 8 cycles
3.2.3 Cable ® Temperature: (25+2) °C e AAttn. < 0.05 dB
retention o Weight: 45 kg. * Appearanice 4.1.3
® Time: 1 half hour
3.2.4 Torsion ® Temperature: (40+2) °C e AAttn. < 0.05 dB
414
® No. of cycles: 10 cycles ® Appearance
3.2.5 Compression | ® Temperature: (40+2) °C ® Deform < 20 % while e AT _
e Weight: up to cable the load is applied
capacity and deformed < 10 415
e Surface area: 50x50 mm2 % while remove the
_ : load.
® Time: 15 minutes
Page 6 of 13
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Method of
Performance Conditions Requirements test in
Section
3.2.6 Impact ® Temperature: (40+2) °C ® Appearance
® |mpact tool: @ 50 rmm
hemisphere head cylinder e3l6
® Weight: 2 kg
3.2.7 Vibration ® Temperature: (25+2) °C ® Appearance
® Speed: 1 oct/min 417
e Frequency: 5 Hz ~ 20 Hz
3.3 Environmental Requirements
Method of
Performance Conditions Requirements test in
=D S Saatisl g
3.3.1 Temperature | ® Temperature range: ® Appearance
Cycllng 4.4°C/+6OOC
® Humidity: 95% 2l
e Time: 30 days
.3.3.2 Prot;ctionj e IEC 60529 or eaulva_Le_nt OMDust—pro’_cected
Rating ® 1.5 m water level, Time: e No evidence of water
(dust/water) 15 days intrusion L2
® |P 68 or equivalent
3.3.3 Ultraviolet e ASTM G 155, Cycle 1 ® Change in elongation
Resistance e Time: 720 hrs. and tensile strength 423
< 20%

3.4 Electrical Requirements

3.4.1 Shield Connector Resistance

The contact resistance between shield connector and cable shield
shall be less than 2 mQ. The measurement technigque must
conform to ASTM B539-90 Method C.
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34.2 Surge Test

3.4.3

The bonding between the shield connector and cable shield shall
be capable of withstanding a current of 50 Amps for 3 seconds.
After testing, the shield connector shall display no evidence of
cracking, breaking, or melting, no damage shall occur to the cable
core or the outer sheath adjacent to the bond.

Tensile pull-out

The shield connector shall be attached to the cable shield and
tested at temperature 27+5°C, the speed of jaw separation shall be
50 mm/min. The tensite pull-out shall not be less than 110 N,

4, Test Method

4.1 Mechanical Tests

4.1.1

4.1.2

Appearance

The closure shall be inspected for flaws, defects, melts, pinholes,
cracks, or inclusions visible to the naked eye. There shall be no
mechanical damage to the closure, the cable sheath and closure
clamping hardware.

Bending (Flexure)
The test shall be following Figure 1.

a) Condition the assembled closure (Main cable only) at an
ambient temperature of (4032)°C for 2 hours.

b) Mount assembled closure used in the cable pull out test in a
fixture that allows 90 degrees bending of the cables in the
vicinity of the closure without disrupting the test monitoring
equipment.

c) Attach a weight to the cable 1 m from the edge of the closure.

The weight depends on cable capacity which shall be as
follows.

® |ess than or equal to 60 fibers shall be attached a 10 kg.
® Greater than 60 fibers shall be attached a 20 k.

d) With the weight supported at position A measure and record the
initial baseline value for the optical attenuation of the
monitored fibers.

e) Lower the weight to position B for a period of 5 minutes.

ge 8of 13
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4.1.3

414

f) Raise the weight to position A. Repeat the optical
measurements.

g) Rotate the closure 90 “(rotate the weight as necessary to
prevent torsional loading at the closure and cable interface).

h) Repeat step e - ¢ 7 more times for a total closure rotation of
720° (total 8 cycles).

After completion, there is no change in fiber attenuation greater
than 0.05 dB and the sample shall be subjected to appearance
test as per Section 4.1.1.

[ ]

CLOSURE

[waacat] &

Figure 1 Bending (Flexure)

Cable retention

Release the strength member clamp on the closure. Mount the
assembled closure in a fixture which allows the application of an
axial deadweight. Measure and record the initial baseline value of
the optical attenuation of the fibers monitored in the cable. Then
apply an axial load of 45 kg at 500 mm from the edge of the
closure at room temperature (2512) °C for a period of 1 half hour.
Repeat the optical measurements while the load applied (See
Figure 2).

After completion, there is no change in fiber attenuation greater
than 0.05 dB and the sample shall be subjected to appearance test
as per Section 4.1.1,

Figure 2 Cable retention
Torsion

Condition the assembled closure at an ambient temperature of
(401:2)°C for 2 hours. Mount the assembled closure in the cable
flex test in a fixture which restrains the closure and permits rotation

Page 9 of 13
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of cable at a distance 1m & 0.03m from the edge of the closure,
Measure and record the initial baseline value of the optical
attenuation of the fibers monitored in the cable. Twist the cable for
a total of 10 cycles. A cycle is defined as a clockwise twist 90°
followed by a 180° twist counterctockwise followed by a 90 °
clockwise twist back to the starting position. Repeat the optical
measurements (See Figure 3).

After completion, there is no change in fiber attenuation greater
than 0.05 dB and the sample shall be subjected to appearance test
as per Section 4.1.1.

[——— am i fetm —| s
S R — H f ¥ E CLOSURE
I F’NNNNTH

FDED f\OTﬁﬂING
CABLE CLAMP CARLE CLAMP \
06" CLOCKWISE AND

ANTI-CLOCKWISE FROM
STARTING POSITION

Figure 3 Torsion
Compression

Condition the closure for 2 hours at an ambient temperature of (40
12)° C. Place the assembled closure on a flat, rigid surface that has
clearance for closure protrusions. Measure the height or vertical
dimension of the closure. Apply a uniformly distributed weight for
15 minutes. The weight depends on cable capacity which shall be
as follows.

® Less than or equal to 60 fibers shall be attached a 45 kg.
® Greater than 60 fibers shall be attached a 100 ke.

Apply a uniformly distrlbuted weight using a plate having a surface
area of 50x50 mm’ at the center of the closure. Repeat the
dimension measurement. Remove the load, allow the closure to
reach room temperature and repeat the dimension measurement,
Repeat the procedure at the other side of the closure (See Figure
4).

After completion, the closure shall not deform more than 20 %
while the load is applied. After removing the load, the closure shall
not have permancntly deformed more than 10 %, The sample shall
be subjected to appearance test as per Section 4.1.1.

age 10 of 13
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4.1.6

417

|- M7
[ Weighit . 1
Fn. =5 A=560X60 mm
[ [eresure || 17

R S i e

Figure 4 Compression

Impact
Condition the closure for 2 hours at an ambient temperature of
(40 £2)° C. Mount the assembled closure on a flat, rigid surface.
Cable shall be secured following normal practices. Impact the
closure using a drop tube with a hemisphere of 50 mm diameter,
weights 2 ke, at the height of 1 m, at the center of the closure.
Repeat the procedure at the other side of the closure (See Figure
5).
After completion, the sample shall be subjected to appearance test
as per Section 4.1.1.
—2 kg
S & 50 mm
HEMISPHERE HEAD
Tm — TUBE
7 DROP AT CENTER
([ closure |
7777777777Jf
Figure 5 Impact
Vibration

Place and secure the assembled closure on a vibration apparatus
on a horizontal plane in a direction at right angle to the cable.
Clamp both ends of the cable at 500 mm from the edge of the
closure. The closure will be subjected to a forced vibration at
frequency of 5 Hz ~ 20 Hz with frequency changing speed of
loct/min, with a displacement of 5 mm at the center of the closure
for a period of 1 hour at room temperature (2542)°C (See Figure 6),

After completion, the sample shall be subjected to appearance test
as per Section 4.1.1.

Page 11 of 13
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- — FKED CAME (lamp — — -
[

L [  Glbture ] . &

[ sRatoR

1 RNECIN R AT 1 11
T TTTFTTFTITiiriTIz i iz7777

Figure 6 Vibration

4.2 Environmental Tests

4.2.1

4.2.2

423

Temperature Cycling

The assembled closure shall be exposed to a temperature cycle
from 40°F (4.4°C) to 140°F (60°C) at 95 % relative humidity as per
Figure 7 for 30 days. Allow the closure to stabilize at room

temperature for a minimum of 2 hours.
Temperature (°F)

. ENVIRONMENTAL TEST CHAMBER

TEMPERATURE CYCLE WITH HUMIDITY

140 —— (60 °Q)
120

1o -1

10 N LI =

! | | 1 l|
24 Time (Hours)

=)
2T
'S
©
=
b
=
=)

Figure 7 Temperature Cycling

Protection Rating {dust/water)

The assembled closure shall be exposed to Ingress Protection {IP)
test in accordance with IEC 60529 or equivalent.

Ultraviolet Resistance

The samples cut from housing of closure shall be subjected to 720
hours exposure per ASTM G 155, Cycle 1. The exposed samples shall
be tested for tensite strength and elongation per ASTM D-638 and/or
IS0 527 at 50 mm./minute. A comparison of values after the test
shall be made.

A drop of 20% or more in properties constitutes failure.

Page 12.0{ 13
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5. Marking

5.1, The closure shall be identifiable by the manufacturer’s name or trademark.
Month and year of manufacture shall be clearly located on the closure to
provide traceability.

5.2.

required.

6. ORDERING INFORMATION

The closure shall show a permanent customer’s trademark or logo, if

i e =L e —
Type Capacity | Minimum storage space for un- Packing
NT CODE cut buffer tubes
Group (Fibers) | Cable Ports Set/Bx.
(cr-r13)

10065735 | Small 1224 | 4 1,400 1
_'"100'65_736 Small 48-60 6 "1,1-10'0-_' _1_ )
10065737 | Medium | 120 6 2,800 e

10065738 | Llaree | 216312 | 6 5,000 S

* The other capacity of closure shall be specified in order.

* The closure shall be able accommodate the maximum number of splice trays

according to the capacity of the closure to accommodate additional services.

7. PACKING

Table 1

Each fiber optic closure kit shall be packed in a cardboard box and clearly
(abeled to show the description and name of the supplier.

End of Specification
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