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1 Overview

1.1 Scope
1.1.1 General

This document defines the general design guidelines of the Libyan Post, Teledommun
cations and Information Technology Company (LPTIC) for fitaleles and related civil
works-based access telecommunicationglitaes in urban aeas that are compatible

with the NGAN (Next Generation Access Neork).

For the purposes of this document,uaban area idefined as conurbation of at least
100 potential service points per square KiRotential service poibtis defned in sib-
section2.3.2

1.1.2 Purpose

The purpose of this document is to communigaiieelinesand requirement®r de-
signing fibre cables and related civil works tmban access telecommunications facil
tiesthat are compatible witthe NGAN.

1.1.3 Intended Readership

This documat is intended for:

1 Organgations that are planning new cities, new subdivisions, new buildings, new
roads and other new ddepments.

1 Electricity, gas, other telecommunications network operators, and otlgesitiat
may be affectety theNGAN, whomaywi sh t o be compeati bl e
guirements, or who are interested in having their infrastructucemsderedy
LPTIC for incorpration intothe NGAN

1.1.4 Applicability

Organisationsvho wish their plant to be incorporated inbo interconnected wht the
NGAN mustcomply with this document.

Technical Guidelines for Optical Cable Access Network Infrastructure 1
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In this documentthe key words "MUST", "MUST NOT", "EQUIRED", "SHALL",
"SHALL NOT", "SHOULD", "SHOULD NOT", "RECOMMENDED", "MAY", and
"OPTIONAL" are to be interpreted atescribed in IETERFC 2119.Tablel of this

document, extracted from RFC 2119, gives further inftion.

Table 17 Key Words Indicating Requirement Levels

Key Word Meaning

absolute requirement of this document.

MUST This word, or the terms "REQUIRED" or "SHALL", mean that the definition is an

prohibition of this document.

MUST NOT This phrase, or the phrase "SHALL NOT", mean that the definition is an absolute

course.

SHOULD This word, or the adjective "RECOMMENDED", mean that there may exist valid
reasons in particular circumstances to ignore a particular item, but the full implica-
tions must be understood and carefully weighed before choosing a different

SHOULD NOT This phrase, or the phrase "NOT RECOMMENDED" mean that there may exist
valid reasons in particular circumstances when the particular behaviour is accept-
able or even useful, but the full implications should be understood and the case
carefully weighed before implementing any behaviour described with this label.

MAY This word, or the adjective "OPTIONAL", mean that an item is truly optional.

Source: |IETF RFC 2119

1.2 Structure of this Document

The structure ofttis document ishown inTable2 below.

Table 21 Structure of this Document

Section No. Subject

1 Overview

2 Urban Fibre-Based Access Architecture

3 Underground Infrastructure Requirements

4 Technical Specifications for Materials

5 Typical Design Examples of Underground Civil Works

6 Above-Ground Facilities

7 Infrastructure for Access to Customer Premises

8 Network Telecommunications Building or Room Requirements
Annex A Components of -GeneratiorONetsvorkN e x t
Annex B Broadband Access Bandwidth Growth

* Internet Engineering Task Force, http://www.ietf.org

Technical Guidelines for Optical Cable Access Network Infrastructure 2
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2 Urban Fibre-Based Access Architecture
2.1 Scope
This section outlines LPTI Cb6bs architectul

2.2 Applicability

Other service providers wishing baild infrastructure with equivalent technical eap
bility should comply with this s#ion. Those wishing to provide services to LPTIC
must comply with this section.

Other service providemishing tomake use of the Cabled NGAN to extend their own
services to subscribers should take notiese requirementparticularly subse
tion 2.9,

2.3 The Cabled NGAN Architecture
2.3.1 The NGAN is Part of the NGN

The NGAN is part of thé& P T | NOGNgNext-Generation Network) The parts of the
NGN are @scribed in Annex A.

As shown in Annex A,ite NGAN comprises two parts: a cabled part and a wireless
part This document is concernedly with the Gibled NGAN.

2.3.2 Scope of the Cabled NGAN

The Cabled NGAN will pass 1.3 million potential service points (about 87% ofthe e
timated total in Libyawith fibre, coveringapproximately 20@urrentlocal exchange
service areas

In this document,

9 A fiservice poinbis a physical location where an NGN service is provided tda su
scriber.

9 A fipotential service pointis a service point that subscribes now or is prejict
subscribe in the future. Please note thaibak of 100 dwelling units or offices
with 100 different customers is 100 potential service points, while a hotel or office

Technical Guidelines for Optical Cable Access Network Infrastructure 3
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block with 100 rooms but only one owner or ten@presentd potential service

point.

A fipassingis a potential service pointahis actually connected to the NGAN, or
able to be connected by the NGAN by simple means such as installation of a drop
cable.

2.3.3 Architecture of the NGAN

The architecture of the Cabled NGAN is summarisdeigurel.

Figure 17 Cabled NGAN Architecture

To rest of NGBN

Fibre Fibre
__ _ _Serving Central Qffice_ _ - Distribution Distribution Residences and Businesses
I Els* __Hubs _ Terminals [T T T T T T T T T T T T I
' ( )<—\_ : i | r i ! — Voice I
I GPON |, L L L L GPON L_, 100 Mb/s data |
[ | OLTs [I o ! [ [ [ | ONTs N !
| I 2 1 oy ! > | | o | —— (E1ls¥) |
I NGBN g 'S o, ! R J
| | IPMPLS |3 Shlesi e e 2
I | Switch/ - A | 2 Large-Bandwidth Business Customers
| | Router(s) PE 2 | 8 1T mmm e i
| oo | | I | |
<-|—| | : : ; : : 1Gb/s data |
: | | | | | [ |
_________________________ —_——— S |

*7 Limited support of E1s only
Source: Pacomm Consulting Group

The Cabled NGANonnects CO&entral offices, i.e., local exchange and remote
switching unit locationsyvith subscribers #it are in the caloment areas of the COs,
and comprises three main parts:

1

Primary Cableghat run froma CO to Fibre Distribution Hubs (FDHS) in the
neighbourhoodsFDHs may also be located in large buildings.

Secondary Cablethat run from the FDHs down the streets,grag actual andg@

tential subscriber locations. Fibre Distribution Terminals (another name is Distrib
tion Points) are placed at convenient locations on the secondary cables nesas the cu
tomer locations to facilitate connection to subscribers décide tgoin an NGN

service. FDTs are also located in or on multgéscriber buildings.

Drop Cables, that run from FDTSs to the subscriber equipment. This comptises ou
side and inside wiring.
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2.4 Electronics Technologies Supported by the Cabled NGAN

The Cabled IGAN architecture is intended to support a full range of forvieo#ting
voice, data and video services, including lifeline PPNblic Switched Telephone
Network)seavice.

2.4.1 |Initial Deployment

The Cabled NGANsupportsGPON and Ethernet Poitd-Point (EP2P)technologyas
follows:

9 GPON for residences amaisinesss(the default case)
9 Supplemented biP2Pfor largebandwidthcommerciakcustaners

24.1.1 GPON

All 1.3m potential service points will be passed by GRGiabit PON, per ITUT
G.984) syportingtoll-quality PSTNservice andi-directional highspeeddata at 100
Mb/s. One fibre per service point will be provided, plus a provisioning allow@ece
fined in subsectio.8.2 for line managemeninaintenance andtherneeds.

Limited support of E1s over GPQMII be includeddepending on demand.

24.1.2 EP2P

In major urban centres, Ethernet PeisdPoint will be supported for maja@ommercial
customers at 1 Gb/s bibfe drops from the routers at central officesing one or two
fibres per service point depending on the subscriber eqembs

2.4.1.3 Role of ADSL2+
ADSL2+ and VDSL2 are twdigital subscriber lindroadband technogies that make
use of cpper pairs to serve customers.

These are not used in the NGAN because of limited availabflitppper pairs in good
order, and limited bandwidticapability

Notwithstanding this, however,small quantityof quite smallocalitiesthatwould not
justify the deployment cdi fibre access netwotkut happen to bsituatedalongthe
NGBN (Next-Geneation Backbone Networkpute will be served by ADSL2+ orxe
isting coppelpair cables
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2.4.2 Providing Now for the Future

2.4.2.1 Bandwidth Projections

Annex B indicates that the growth rate of access networtvwdth expectations has
been rising at 480% per annumThis is likely to continue until the operation of
Mo or e 0 s L aintradiabléplsysical sutmsgomic limjtwhichlIntel predicts may
be many years off in 2029

This means that, for leading residential and office subscribers, ABSul not be
considerd good enough todayor would ADSL2+ except for customers quite near the
serving CO A peak bit rate 0100 Mb/sis demandeahow by such userand is the b-

sis for default éployment of GPON in the Cabled NGAN. 100 Mia/#l no longer be
good enough fothem after 2015, or everarlier(see Annex B) It is reasonable tosa
sume thaterage bit rates in the busy hautl rise at the same rate.

In view of this fairly firm trend, nitial planning of the longived assets of the NGAN
(e.g., cables andleted civil works) should take ihtrend into account to a reasonable
extent.

2422 Foreseeing Alternatives for the HfANext
What is cleatodayis thatindustry as a whole must firadsiccessor to GPONy the

time 1 Gb/s service will become a coran demand among leading edge residential and
office sibscribers

This problem will first be faced and solved abroad, soiitsisy andpremature to try to
pick winners in NGAN planningout rather tdry to allow and not blockhe most ra-

sonable solubns. The rasonable solutionthatcanbeforesea today, and their impact
on the cable and civil works of the NGAN, are suarised inTable3 on the next page

2 pat Gelsinger, SVP and co-GM of Intel's Digital Enterprise Group (DEG), quoted on 2008-05-01 at http://java.sys-con.com/node/557154
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Table 37 Reasonable Options for Supporting More Bandwidth in the Cabled NGAN

Approach to Get-
ting More Band-
width

How To Do It

Issues

1. PON splitting

Reduce ONTSs per
OLT by stages
down to 1:1

Feasible now.

Partly depends on development of ONTs that are capable
of 1 or 2.5 Gb/s on the subscriber side.

At some point, EP2P will be the more economical choice.

2. 10 Gb/s or 40
Gb/s GPON or
GEPON

Replace when
technology be-
comes available

10 Gb/s may not be a big enough change from 2.5 Gb/s
GPON to be worth bothering.

Not enough fibres for a complete roll-over, so it depends on
co-existence of the new technology with 2.5-Gb/s GPON
on the same fibres.

Likely to get no actual capacity improvement while old and
new ONTSs co-exist on the same fibres.

3. Wavelength-
division multiplex-
ing PON (WPON)

One wavelength
per PON

Add or replace as
technology be-
comes available

Not enough fibres for a complete roll-over, so it depends on
co-existence with GPON ONTSs on the same fibres, and/or
having enough spare fibres to roll fibre-by-fibre.

4. Ethernet Point-
to-Point (EP2P)

Expand primary
fibres to get one
fibre per subscriber
all the way from the
CO

Add new primaries, 32 or 64 times bigger

Add Primary Cross-Connect Points at the FDH points
Equipment costs need to fall some more for EP2P to be
interesting for residences on a large scale, but this could
happen with sufficient demand and volume of standard
parts

Source: Pacomm Consulting Group

2.4.2.3 Implications for Initial Planning and Deployment
What theaboveanalysis means is that

a. The worst case is providing for a fubUEP2P rollovertherefore:

b. Spare subductsiustbe provided initially to allow every primary cable to be i
creased by 32 or 64 fold in the futwé&hout more digging.

C. Space must be reservedla FDHs to add primary crossconnectcapability
when needeth the future

2.5 PON Design Principles

2.5.1 One PON Layer

The Cabled NGAN is being designed with one layer of PON (Passive Optical Network)

opticalsplitters.
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The common choices are one, two or even more splitters in tareteeeb the serving
CO and the subsérér. The issues are discussed in the reference in ttifeand the
choicesin any specific deploymemepresent a compromis@ne layer was chosen as
appropriate for the Cabled NGAN because it is an urban andmsurbnetwork in which
penetration igxpected to be large, and because of the operational flexibility provided
by a single splitting levelSimilar choices have been made by leading operators ove
seas.

A different solution, entailing multiple splitters in tanderould be attractiven rural
areasor in urbamreador new entrants who expect the density of actual customers to
be sparse

2.5.2 FDH Size

The PON splitterarelocated at FDHs (Fibre Distribution Hubs) in the NGAN aratite
ture. These are manufactured in several standard dizesan economic choice of the
system designer to decide how big to make the FDHs and where to place them.

2.6 Cabled NGAN Architecture Configurations
2.6.1 Configurations of the Cabled NGAN

The Cabled NGAN has different configurations depending on the type of louildin
where the final subscriber premises are located, | Esvigr

I SFU/CU: Single Family Units and SingleommercialJnits

1 MDU: Multi ple Dwelling Unit buildings and buildings with multipommercial
premises occupied by multiple customers

9 Large Buildingsthat are residential and/or commercial

2.6.1.1 Configuration for SFUs and SUss
For Single Family Units and Singl@ommercialUnits, the Cabled NGAN architecture
is as shown ifrigure2 below. It is distinguished by

1 FDHs in street Cabingt(only one layer of optical splitting is used in the Cabled
NGAN

1 FDTs(fibre distribution terminationg)nderground imandhols, aerial on Poles,
locatedon walls or Pillar Types

*Bechtel, AOpti mal Splitter Placement in PONso, September, 2004

4 Single PON layers have been adopted by Verizon and the Singapore NBN.
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Figure 27 Network Architecture for Single Family Units

I L FOH
! B Frimary Metwork Becondary Network FOT

Ceniral Oriice

Drop Connoctons

MNetwork Architecture for Single Family Units

Source: SIRT

2.6.1.2 Configuration for MDU Buildings

For buildings with multipledwelling units or commercigdremises belonging to ind
vidual owners or teants, up to aboutZiflats or offices, the Cabled NGAN architecture
is as shown iMTable3 below. It is distinguished by:

I FDHs in street Cabinets, as for SFUs
9 FDTs in the building basements or equipment rooms

It should be noted that a building that has an equivalent number of rooms all under the
control of a single customee.@., dbusinessis an SBU.
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Figure 37 Network Architecture for MDU Buildings

Central Office

Network Architecture for Multi Dwelling Units

Source: SIRT

2.6.1.3 Configuration for Large Buildings

Large buildings or campuses that have one or a few owners and/or tenants (e.g., hotels,
universitieshospitals, large corporate headquarters) should be treatetBIkie or

MDUs.

For other large buildings of many storeys containing many individual dwelling units

and/or office premises with individual owners or tenants, the Cabled NGAN architecture
is asshown in Figure 3. It is distinguished by:

i1 FDHs in the building basemerds the main equipment room of the building
I FDTs on each floor
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Figure 471 Architecture for Large Buildings

M Primary Network

Central Office

Network Architecture for Large Buildings

Source: SIRT

2.7 Fibre Cables in the Cabled NGAN

2.7.1 Fibre Type

Fibre type for new deployments shall comply with FTlURecommadation G.652D.

The attenuati on f | aprotedsstautucepossiblededoym@daf v er s
WPON

2.8 Dimensioning the Cabled NGAN

2.8.1 Quantities

Dimensioning the cables and rid civil works of the Cabled NGAN has two steps:

1 Establish, by a stredty-street survey, the quantity of potential service points and

their likely demand for NGAN services (PSTN voice or voiceband service, 100
Mb/s data, 1 Gb/s data).
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1 Design a minimatost fibre network consistent with this architecture that passes all
these potential seice points.

The electronics design is based on this, scaled to serve the forecasted penetration level.
2.8.2 Provisioning Allowances

a The cables and related civil works, agldctronics, need to be ovperovisioned
atinitial implementatiorandmaintainedduring normain a way thaprovides
reasonable operating margins for breakage, maintenance and linesacxtiom.

b. Electronic equipment shall be overovisioned such thahe utilisation of lines
and switching capacity does not exceed 90% of the forecast of demand.

C. Forprimary and secondary cables, the maximum utilisation at initial impleme
tation shall not exceed the valuesTable4.

Table 471 Provisioning Allowances

Density Zone

Lines per Sq km Maximum Utilisation

Min Max Primary | Secondary
0 2 0.65 0.50
2 39 0.75 0.55
39 77 0.80 0.55
77 251 0.80 0.60
251 328 0.80 0.65
328 985 0.80 0.70
985 1,931 0.80 0.75
1,931 3.861 0.80 0.75
3.861 & above | 0.80 0.75

Source: GPTC RFI-NGAN-004-06 Table 4.4

d. One spare subduct is to be provided on every underground primary route, and
this spare subduct, if subsequently used, is to be cleared by the time that the pr
mary @bles ned to be ugsized for EP2PIn the future, when the sizag cable
has beennstalled, then the initial cable shall be removed and recovered, to wind
up with one spare sduct.

e. One spare subduct is to be prodam every underground secondary route.
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2.8.3 Reach Assumptions for Infrastructure Design

2.8.3.1 Fibres Used for GPON

a

The Cabled NGAN design shall be basecadaPONoptical link budget 028

dB, that includes all optical losses between the optical connectors on the serving
OLT and the most distant ON'Rea®nable allowances for ageing, mamance

and rerouting shall be included.

To preserve the option of adding an RF TV overlay in futuregptiealloss of
an RF coupler at the OLT location shall be included in the optical link budget.

The resulting appromate fibre distance will be about 10 km with the RE-co
plerin circuitand 20 km without it.

2.8.3.2 Fibres Used for EP2P

a

To simplify operation and maintenance, fibres used for EP2P shouksigaed
to the same loss standard as fibres used for GPON.

The opti@l link budget for EP2P shall be compatible with the requirements of
standardEEE Std 802.Fthernet interfaces thabrrespond to a fibre distance
of 10 kmover G.652 fibre. Quently this includes:

1 100BASEBX
1 1000BASELH
i 1000BASEBX10
i 10GBASELR

100BASE-BX and 1000BASEBX10 support bidirectional transmission over a
single fibre. The others require two fibres (one for each direction of transmi
sion).

1000BASELX interfaces, whictarecheaper becausated for only 5 km, may
be usedor specific subschierswhere fibre distances are saféntly short.

Singlemode interfaces that are rated for more than 10 km (€ Q0BASEZX,

70 km) may be used for specific exceptional subscribers where fibre losses are
too large for one of the 3m interfacesand ug of the (substantially morexe
pensive) longeach interface can be justified
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2.9 NGAN Use by Other Service Providers

a

This subsection applies only to service providers other than Aljeel Aljadeed who
may be interested in using the capabilities of the NGANtmect to their own
custamers.

Such use by other service providers is subject to regulation and law andsatisfa
tory commercial terms, all of which are outside the scope of thisnuermt.

Other service providers can in principle subscribe to any NGN semvi@ retail
or wholesale basis.

At the subscriber location, the point of interconnection is on the subscriber side
of the ONT. Other points of interconnection may be technicallyitdassuch as

at the switch/routers that form part of the NGBN. & NGAN plan does not
provide for access by other service providers to NGAN dark fibre.

Details are subject to further development and discussion, outside the scope of
this dowment.
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3 Underground Infrastructure Requirements

3.1 Scope

This section describpdesP T1 C6s requi rements for Wlnderg
lowing types:

9 Greenfield environmentgreenfield means a new build or rebuild)
9 Use of existing underground infrastructure for the NGAN

It section covers:

T Underground building entrances

9 Duct systems

9 Duct dimensioning

9 Using existing LPTIC underground infrastructure in urban areas

3.2 LPTIC Underground Infrastructure in Greenfield Projects

This subsection describes tthetails of LPTIC underground infrastructure to be built in
greenfieldareas

3.3 Underground Building Entrances
Please refer teection?.
3.4 Duct Systems

Figureb5, Figure6, Figure7, Figure8, Figure9, Figurel10 andFigurell show the typ
cal cross section @duct system that can be used for the NGAN optical cables network,
depemling on the portion of the network.

3.4.1 1to 6 PE Pipes (Basic Minimum Configuration)

Figure5 shows thecrosssection for a typical duct systembto 6 PE pipesThis is the
basic minimum configuration, and can be used both in a caw&gor a footway.
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Figure 57 Typical Duct System - Cross Section i 1to 6 PE pipes

Typical Cross Sectien for Primary and Secondary Network
with PE Pipes

asphalt / concrete

| backfilling with selected material
80 cm
warning tape
100 em
P
f‘| Up to & PE pipes 40 mm 050
000
OO0 sand
——
Source: SIRT

In general, the use of 40 mm HDPE pipes allows more flexibility than the use of 110
mm PVC pipes. Therefore 40 mm is preferred for environments crowded with othe
existing underground utilitiesuch as oftefoundin footways.
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Figure6 shows the crossection for a typical duct system of 2 PVC pipes.

Figure 67 Typical Duct System - Cross Section i 2 PVC pipes

Typical Cross Section for Primary and Secondary Network
with PVC Pipes

asphalt f concrets

1-'""-'—

hackfilling with selectad material

0 cm

warning tape
90 erm *

O O 2 PVC pipes 110 mm 050
——
| | I

sand

+

Source: SIRT
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Figure7 shows the crossection for a typical duct system of 4 PVC pipes.

Figure 77 Typical Duct System - Cross Section i 4 PVC pipes

Typical Cross Seaction for Primary and Secondary MNetwork
with PVC Pipes

asphalt / concrete

A
backfilling with selected material
f0em
warning tape
100 &m *
¥
7
O Q 2 — 4 PYC plpes 110 mim OS50
—
O O samd
-—
——
Source: SIRT
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Figure8 the crosssection for a typical duct system of 6 PVC pipes.

Figure 817 Typical Duct System - Cross Section i 6 PVC pipes

Typical Cross Section for Primary and Secondary MNetwork
with PVC Pipes

asphalt / concrate
backfilling with
—

70 em selected material

100 erm warning tape

QOO L s oncme
QOO

110 mm QS0

san d

J

Source:

SIRT
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Figure9 the crosssection for a typical duct system of 8 PVC pipes.

Figure 97 Typical Duct System - Cross Section i 8 PVC pipes

100 cm

b

F0em

with PV C Pipes

Typical Cross Section for Primary and Secondary Metwork

aspha It / concrete

backfilling with

selected material

warning tape

2=4-5-EPVC pipes

110 rmm 05D

sand

Source: SIRT
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3.4.6 9 PVC Pipes

FigurelOthe crosssection for a typical duct system of 9 PVipgs.

Figure 107 Typical Duct System - Cross Section i 9 PVC pipes

Typical Cross Section for Primary and Secondary MNetwork
with FVC Pipes

asphalt / concrete

backfilling with

-
selected material

warning tape

O 2-4-b& 9PVC pipes

115 cm

110 mm Q50

sand

N

Source: SIRT
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3.4.7 HDPE or Corrugated Pipes

Figurellthe crosssection for a typical duct system of HDPE or corrugated pipes for
drops.

Figure 117 Typical Duct System - Cross Section i HDPE or Corrugated Pipes i Drops

Typical Cross Section for Drop Connection

asphalt / concrete tiles

J_—;

backfilling with concrete

30 e
warning tape
A0 o *
00000 .
or
O 1 -5 eorrugated pipes 40 - 35 mm OSD
—+-
sand
Source: SIRT

3.4.8 Microducts for Secondary Cables and Drops

It is acceptable to employ microducts comprising flexible pipes of 12 mm OD / 2 mm
thicknesgor secondary and drop cables.

In this case, a continuous run of microduct is laid between the FDH and the paint of e
try into the subscr8dmerdéds building at a

3.5 Duct Dimensioning

Usually there is a ratio between the number ofsliacbe insalled and tke density of
forecast telephone or ddtaes in the area interested by the new infrastructure.
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In cases where this input is not available at the time civil work design needs tthetart,
minimum number of PVC 110 mm OSD or HDPE 40 mm OSDgsgh&all be efined

on the basis of theharacteristicef the roads along which they run compliance with
the following dimensioning gudines(Table5).

Table 57 Default Minimum Quantity of Pipes

Along main roads Along secondary roads

1  PVC pipes 110 mm OSD in 2 x 2 configuration, | T 2 PVC pipes 110 mm OSD in 2 x 1 configu-
as a basic configuration, or ration, or

1 6 PVC pipes 110 mm OSD in 3 x 2 configura- 1 6 PE pipes 40 mm OSD in 3 x 3 configura-
tion, or tion

1 9 PVC pipes 110 mm OSD in 3 x 3 configura-
tion

Source: SIRT

TheLPTIC Technical Committemaygive instructios to use different duct configar
tion than the basic configuration depending on the activities and buildings type, size of
the area, and in gene#pending the street by street survey.

The Technical Specifications of the materials to be used are given in Seofitns
document.

LPTIC coulddecide toadd more pipes than the numigarenby the basiguidelines
given above, according to the expected density of potential subscribers eridlgsp
the main infrastructure trunk closedadentral Office. In this case the number of PVC
pipes could rise up to 9 in 3 x 3 configuration, as shown in fhealycross sections
given above. The PVC pipes shall further equipped with HDPE 40 mm subducts.

3.5.1.1 Subducting PVC Ducts

In case of installation of PVC 110 mm OSD pipes, 50% of them shall be subducted with
3 HDPE 40 mm each PVC pipe, as showFigurel2, Figurel3, Figure 14 andFigure

15.
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Figure 127 Subducting 1 PVC Pipe in 2 PVC Pipes Duct Route

Typical Cross Section for Primary and Secondary Netwaork
with PVC Pipes

asphalt / concrete

backfilling with selected material

Dem
warning tape

~

90 cm

3 PE 40 mm 05D subducts

2 PVC pipes 110 mm 05D

— sand

Source: SIRT
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Figure 137 Subducting 2 PVC Pipes in 4 PVC Pipes Duct Route

Typical Cross Section for Primary and Secondary Network
with PVC Pipes

asphalt / concrete

backfilling with selected material

70 cm

warning tape

100 cm <
3 PE 40 mm OSD subducts
@ 2 — 4 PVC pipes 110 mm OSD
-‘—n—

O
+

Source: SIRT
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Figure 14 7 Subducting 3 PVC Pipes in 6 PVC Pipes Duct Route

Typical Cross Section for Primary and Secondary Network
with PVC Pipes

asphalt / concrete

E——

backfilling with
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. selected material
0 cm

100 cm b warning tape

3 PE 40 mm 05D subducts
O 2-4-6PVC pipes

110 mim 50D

DO
s

sand

Source: SIRT
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Figure 157 Subducting 4 PVC Pipes in 8 PVC Pipes Duct Route

Typical Cross Section for Primary and Secondary Network
with PVC Pipes

asphalt / concrete

I

backfilling with
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Source: SIRT

The subducting activity in case of a new duct system implies only the preliminary ma
drel test, in order to verify the internal diameter of the PVC pipes, then the installation
of the HDPE 40 mm pipes from one manhdtethe next one.

In case of existing duct system, the PVC pipes could have diardétersent from 110
mm, or could be partially or totally occupied by existing cables. In this tasePTIC
Technical Committee Superviseill give the necessary authsation to subdudiewer
pipes or to instalfewersubducs.

The mandrel test shall be carried out in any case to check the existing empty PVC pipes.
3.5.2 Handholes and Accessories

The access to the undeound duct system to allogable installation and mamtance
is made by underground structures suchasholesandhandholes.

Themanholehas internal size that allowgparsonto enter itby the use of a steeldder
or steel steps installed on the concrete maide themanhole while thehandhole has
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internal size thatloes not allow a person to enter blibws a technician to work from
outside thénandhole.

In new NGAN infrastructurghe manholes areequiredin all cases when thduct sys-
tem is composedf more than 4 PVC pipesf 110 mm OSD.

It shoul be noted thahe size ofamanhole for aluct System 09 PVC 110 mm pipes
is 330 x 140 x 180 H cm.

Section0 contains theéechnicalspecificatiors of thehandholes andhanholes to be
used.

Table6 in Section0 shows hetypes and the relevant sizes of timmdholes to be used
in the LPTIC underground nevinfrastructure.

When not differently required, the Types to be used in the basic design configuration
are:

T Type 1i 40 x 40 cm 45 cm inner height
T Type 3i 90 x 70 cm 80 cm inner height
9 Type 61 120 x 90 cm 100 cm inner height

The correctype,size andlocation of thehandholes shall be defined in compliance with
the rules given in the following paragraphs.

3.5.21 HandholeLocations
Thelocatiors of handhole shall be designed in compliance with the following rules.

1 Road Crossing Road Intersection
o two main road: onehandholel20 x 90 cm
0 onemain roadand onesecondary roacdbnehandholel20 x 90 cm
o two secondary roa onehandhole90 x 70 cm
1 Along the Roads in inhabited asea
0 main road: onehandholel20 x 90 every 80 m

0 secondary road onehandhole90 x 70 cm every 80 m alternate with one
handholel20 x 90
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Thehandhols shall be installed if possible on the same alignment of the ductsddepen
ing on the size of the handhole, the available space and the existing underground util
ties.

Therefore if the ducsystem runs on the carriagewé#yenthe handhole shall be built on
the carriageway If the duct system runs on the footwéyenthe handhole shall be built
on the footway.

In the casewherethe Duct System route is running throughuminhabitedareathe
maximum acceptable length between &dpacenhandholes shall be 150250 m. If
the building density of the area is forecasted to grow imélaefuture, the distance é&-
tween twoadjacentiandholes shall be reduced toi8050 m.

In any case LPTITechnical Committee Supervisors are entitled to modify during the
design approval phase the final handhole location on the basis of street housing density,
type of buildings, location of cabinets, etc.

The depth of théandhols shall be defined on the Imsf the depth of the bottom level
of the pipes of the Duct System.

The Technical Specifications of the Typit@ndhols size are given in Section 4 of this
document.

In the attachments of Sectiérthere are also the drawingstbfee Standard LPTIC
handhols, TypesHHA, HHB and T2.

3.5.2.2 Manholes
In case the installation of omeanholes required instead of orfndholethe Type of
themanholeshall be chosen among the Standard LPTIC TRREeR2, R and R8.

manholeTypes R2, R7 and R8 are to be installed close to the Central Offices, iathe c
ble vault or where the duct system is usually built with more than 9 PVC pipes.

Due to the sizef themanhols, the majority oimanhole shall be built on thearriage-
way, even if the duct system will run over the footway.

See attachment &ection5 for detailed drawings ahanholes.
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3.5.3 Covers

New ast iron covers ar@® comply withstandard UNEN124 Class D400r equi\a-
lent The exception ithe40x40 coverusually installed in private arear sidewalls, is
to bein accadance withUNI EN124Class B125 or C250r equivalent

Cast iron coverareto besupplied with the following dimension:

1 clear opening cm 40x40 suitable faandholeType 1

1 clear opening cm 60x60 suitable ftandholeType 3 and fomanholeTypes R1,
R2, R7andR8

1 clear openingm 90x60 suitable fanandholeType HHA HHB andT2

1 clear opening cm 120x60 suitable fandholeTypes 4, 5 and6

The Technical Specifications of the Covers are give®eiction4 of this document.
3.5.4 Drop Link Infrastructure and Building Access Point

Thedrop link Infrastructure includes, for every building:

1 One corrugated pipe 40 mm OSD starting from the nehagsthole

1 One 40 x 40 cnhandholanstalled outside the building, de to the future cablane
try point

The use of corrugated pipe allows more flexibility to the drop connection, making easier
to cross other underground obstacles existing along the drop route.

The technical requiremesito dimension therop link infrastrud¢ure are listed below:

1 From everyhandholecan be connected no more than 5 buildimgch of them with
one corrugated pipe or PE pipe 40 mm OSD

1 The maximum length of tha@rop link, from thehandholeo thebuilding entry point
cannot be more than 50 m

1 Thedroplink underground road shall be straight as possible, and cannot have more

than one 90° bend. If is not possible to be in compliance with this requirement a
supplementaryrandholeshall be installed
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1 In casehatthedrop linkcrosses the road, at thad of the crossing a supplentery
handholeshall be installed

The number of dustto be installed in correspondence to the road crossing shall
be:

1 6 PVC pipes (3x2) in case ofain roadcrossing
1 4 PVC pipes (2x2) in case sécondary roadrossing

The kackfilling of the road crossing trench shall be made with sand around the
pipes and concrete up to asphalt surface (if any).

The size of thdandholsto be installed shall be:
120 x 90 in case ahain road
1 90 x 70 in case afecondary road

1 If the numberof road crossings are too matityis preferable to build new n-
frastructure on the other side of the road, to miakasier to reach all the bdil
ings avoiding the transversal cutting of the road.

Please seSection0 for two examples of infrastructure design
3.6 Using Existing LPTIC Underground Infrastructure in Urban Areas

The activities to be carried out imban areas, where usuallpderground infrastature
already exist, are described in this subsection.

3.6.1 Survey

As a preliminary activity, a detailed survey shall be carried out along the roads of the
interested areas in order to locate the existing LPTIC infrastructure.

Usually theexiting LPTIC infrastructureomprisedPVC pipes, with outside dicater of
100-110mm, laid in different duct configurations, longitudinally spaced byfoeced
concretemanhols orhandhols (depending on the internal size), with a surface cast
iron cover.

Figurel6 andFigurel7 showa typical configuration of the existing LPTIC umee
ground infestructure
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Figure 16 i Typical Existing Duct System - Cross Section

Typical Cross Section of Existing Duct System

asphalt / concrete

— T
backfilling
-—
80—120 cm
OOO d 2—12 PE pipes 100 - 110 mm OSD
Source: SIRT

Technical Guidelines for Optical Cable Access Network Infrastructure 32



LIBYAN POST
TELECOMMUNICATIONS

& INFORMATION TECHNOLOGY
COMPANY

Figure 17 7 Typical Existing Duct System - Longitudinal Section

Typical Longitudinal Section of Existing Duct System

Road Cover

-
T

Manhole / Handhole

80—-120cm

2—12 PE pipes 100 - 110 mm OSD

Source: SIRT

The location of LPTIC existing infrastructure canitéentified by the available cartp
raphy or technical documentation where existing, or by visual inspection, or oy dete
tion devices.

3.6.2 Check of the Existing Infrastructure

After thecorrect location of the existing infrastructure, the following checks shall be
carried out.

3.6.2.1 Check of theExisting Ducts
The check of the existing duct shall be carried out by visual inspection and/onby ma
drel test and suitable devices to verify:

the numler of the pipen the duct bank

the size of the pipes

the empty and available pipes

the occupied pipes

the diameter and the type of existing cables in the occupied pipes

= =252
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9 the continuity of the pipes fro@achmanholeor handholeto the next one
3.6.2.2 Check of the Existing Manholes

The check of the existinganholes ohandholes shall be carried out by visual irtspe
tion to verify:

9 the internal sizes
9 the status of the reinforced concrete structure
9 the cover

The result of the checks shall be used for the evaluafitre needed consistency of the
infrastructure and shall address the activities to be carried out, as described here below
in detail.

3.6.3 Evaluation of Needed Consistency

The final configuration of the available infrastructure shall match with the guidelines
given inthis document

In particular, taking in account that one 110 mm PVC pipe can contain three 40 mm
HDPE pipes, the needed minimum consistency of infrastructure available shall be:

1 Along themain road:

0 4 PVC pipes 110 mpor

o the possibility to instll 12 HDPE subduct in the existing ducts
1 Along thesecondary road

o 2 PVC pipes 110 mm OSr

0 The possibility to install 6 HDPE subducts in the existing ducts

The evaluation of the needed consistency shall be carried out on the basis of the above
requireanents.

TheLPTIC Technical Committee during the design approval phase will give the-nece

sary authorigtion to reduce the minimum number of available ducts depending on the
final dimensioning and design of the network.
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