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INTRODUCTION

1.1. CONTRACT DOCUMENTS

1.2

13

The General Requirements shall be read in conjunction with the Conditions of Contract, the
relevant technical requirements and other documents forming part of the Contract.

DESCRIPTION OF THE CLIENT
The Employer is the Client which is comprised of the National Authority for Tunnels (NAT) and
the New Urban Communities Authority (NUCA).

PRESENTATION AND TERMINOLOGY

1.3.1.Generality
The Contractor shall ensure that all Project documentation is presented in a consistent style

that reflects the various Employer’s Requirements.

The Contractor shall ensure that all Project documentation utilizes standard abbreviations
and terminology.

The Contractor shall ensure that all CAD drawings are produced to consistent standards.

1.3.2.Consistency of Presentation
The Contractor shall prepare and submit to the Employer a style guide that addresses all forms

and templates to be used for all future documentation.

The style guide shall also define the proposed CAD standards (at least 2017 version) and the
CAD software and version number that will be used.

1.3.3.Document and Asset Identification
The Contractor shall implement a document and asset identification system which addresses

the identification requirements for all design documentation including plans, reports,
specifications and drawings and the identification of assets compliant to the breakdown of
the Systems into Operational system and maintenance system up to the level of Configuration
Items under the Configuration Management rules.

1.3.4.Definition and Abbreviations
Below are the given definitions of the different words and expression that are used in this

document.

Electric Express Train {High Speed Rail) from El Ain El Sckhna to E! Alamein
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Word Definition
"Approval” means all consents, approvals, no objections,
license, certificates, etc., as it may be required by the
Approval X
Contractor to Execute the Works under the Applicable
Laws.
As built "As build drawings" means those drawings produced by the
) Contractor and endorsed by the client as final records of
drawings

the construction of the Works.

As constructed
documentation

"As constructed documentation” means all documents
including but not limited to software documentation that
together provide a definitive record of the Works as
Executed by the Contractor and includes As Built Drawings.

Baseline "Baseline program" shall be the initial agreed program that
programme was approved by the Client.
Building {BMS) means the system installed to provide a single
Management integrated human machine interface for the monitoring
System and control of all installed Building Services.
"Buildings" means the maintenance workshops inside
depot, the Operations Control Centre, the building linked
Buildings to a substation, Depot traction substation and any other
buildings within this project that are necessary for
performing maintenance services and accommodating
Railway Systems equipment.
“Building Services" means the electrical and mechanical
systems work including but not limited to, low voltage,
Building plumbing, fire detection and prevention, HVAC, etc.,
services carried out by the Civil Contractors in buildings. Building
services linked with rail systems are inside the present
systemn contact
"Civil infrastructure" means the civil, architectural
Civil elements of the viaduct, stations, Depot support structures
infrastructure | and Depot buildings, if any, as well as the associated

building services.

Electric Express Train {High Speed Rall) from El Ain El Sokhna to El Alamein
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Word

Definition

Combined
Service
Drawings

"Combined Services Drawings" means drawings showing
the locations, layouts and sizes of all electrical and
mechanical services,

Commissioning
manual

Testing and Commissioning Manual is a manual developed
by the Contractor that defines how the T&C will be
implemented. It will refer to a set of implementation
procedures.

Commissioning
schedule

“Commissioning Schedule” - when the Commissioning
Logic is established, each test activity is given an estimated
duration and is reviewed from the resource viewpoint. By
analysing the results and carrying out a number of
reconciliations to decide on the optimum numbers of, inter
alia, personnel, test sites, items of Equipment, the
Commissioning Logic is converted into the Commissioning
Schedule.

Commissioning
handover

"Commissioning Handover” accurs when the Client has
accepted that the Contractors have completed phases 1 to
4 {inclusive) of Testing and Commissioning at which stage
the Client starts conducting phase 5 Trial Runs, with the
assistance of the Contractors and the Engineer

Commissioning
Logic

“Commissioning Logic” is when the Commissioning test
activities have been listed and linked together in a logical
manner ensuring that the sequences and
interdependencies of activities are recognized.

Commissioning
Lot

“Commissioning Lot” is the term used to designate an
assembly as part of a sub-system.

Conditions of
Contract

“Conditions of Contract" means the conditions of contract
signed by the Client and the Contractor and includes any
variations to the conditions of contract agreed between
the Employer and the Contractor in accordance with the
terms of the conditions of contract.

Electric Express Train (High Speed Raif) from £) Ain £| Sokhna to El Alamein
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| Word Definition
“Construction Railway Rulebook” is the rulebock
developed by the Contractor to manage the operation of
Construction the railway during the Construction and Commissioning
Railway phases of the railway. It will be in use during the phases
Rulebook where the Contractor is in charge of railway operation, up
to handover. This manual will evolve during the phases of
the construction and commissioning.
"Contractor" means the entity that will be awarded this
Contractor
Contract.
Days "Days" means calendar days
"Depot" means all areas of the depot up to and including
Depot the depot reception/departure zone where the control of
epo
B trains is passed between the Depot controller and the line
controller,
. “Dynamic Integration Tests” are tests requiring the use of
Dynamic

integration test

Test Trains and are carried out during Phase 4 of Testing
and Commissioning.

Elementary The term “elementary system” is synonymous with the
System generic term “system”.

“Employer” also means Client who is comprised of the
Employer National Authority for Tunnels (NAT) and the New Urban

Communities Authority (NUCA}.

External facility

“External Facility Networks” refers to non-railway networks

non-railway such as networks operated by telephone, electricity, gas or
Networks water companies.
Adjacent . . o g
Rail Adjacent Railway Network” refers to the railway networks
ailwa
i of ENR adjacent to the Project
Network
S “Factory Acceptance Tests” are Qualification Tests and/or
3 Routine Tests undertaken to provide assurance that
Acceptance .
S manufactured components or sub-systems meet quality

requirements.

Etectric Express Train (High Speed Rail} from Ei Ain El Sokhna to Ef Alameln

General Requirements

- et T

MODERN E

Page 12 of 100

ROWAD

INEERING



B -

S SYSTIA AZCom

FH2in

) ]
(q E')' ) CONTAIPG LAGHEHE) -
T T TS T IR

4

[word ] Definition

“HSR Operating Rulebook” is the rulebook developed by
the Client, used to manage the operation of the railway

HSR Operatin
B ] once the Permit to Use has been issued. It will also be in

rulebook
use by the Client from stage 5 of the T&C process during
the last part of the Commissioning process.
ICR Interface Constraint requirements
}
IFR Interface Functional Requirements
“Infrastructure Controller’s Safety Case” is a document
Infrastructure .
produced by the Client on behalf of the future
Controller's ) . .
infrastructure controller to demonstrate compliance with :
Safety Case

the Railway Safety Case Regulations 1994,

“Installation Release Notice” is the document formalizing
Installation the transfer of responsibility for part of a system

Release Notice | (Commissioning Lot) from the Contractor’s Installation
team to its Commissioning team,

“Installation” is the latter part of the construction phase
Installation when plant and materials are being installed in, inter alia,
prepared rooms and containments.

Means a series of tests and a period of test running to
combine and integrate the various systems, as well as the

Static . . "
Int . works of other Contractors. “Static Integration Tests” are
ntegration

. static tests without the use of a simulator to demonstrate
System Tests

that elementary systems satisfactorily co-exist, prior to the
running of trains.

| "Line" means all areas of elevated section, stations and
Line includes the Depot approach tracks up to the point where
they meet the boundaries of the depot.

M&E "M&E" stands for Mechanical and Electrical..

Last phase (phase 5) of the commissioning to tests

Trial Runs .
operational procedures,

ROWAD
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Word

Definition

Non-
conformance

A “Non-conformance” is the description for a deliverable
{including software, hardware, plant, equipment, sub-
systems, elementary systems) which does not meet the
required standard,

| ocs

"OCS" stands for Overhead Catenary System.

Operations
Manual

“Operations Manual” is a document produced by the
Contractors giving all the information required to enable
the Client to effectively and safely operate all Plant and
Materials in accordance with the requirements of the HSR
Operating Rulebook. It shall take into account the
interfaces with plant and materials provided by other
contractors and the operating interfaces with external
railway networks and external facility networks.

Operator

"Operator" means the entity that will operate the High
Speed Line or any section thereof as advised to the
Contractor by the Client. In the absence of such advice, the
Client shall be deemed to be the operator for the purposes
of this Contract.

Partial
Acceptance
Certificate

A “Partial Acceptance Certificate” is a certificate issued by
the Contractor and accepted by the Engineer when a sub-
systemn or part of it is completely tested.

Permanent
Works

"Permanent Works" means the permanent works to be
executed in accordance with the Contract.

Pre-
commissioning
certificate

A “Pre-commissioning Certificate” is a certificate issued by
the contractor and accepted by the Engineer when a
Commissioning Lot is completely tested.

Project Safety
Case

“Project Safety Case” is a document produced by the
Project Manager to demonstrate that the infrastructure
meets the requirements of the ClientBrhgi
performance, safety, maintainability an
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Definition

Overall Rail
System

"Rail Systems" means any or all of rolling stock, power
supply, signalling, trackworks, communications,
OCC/SCADA, AFC, workshop equipment and the like.

Relevant
Authorities

| carrying out work under statutory authority including
government agencies, city and regional authorities, the
utility providers, Police, fire fighting authorities, other
emergency services and the like.

- s |
"Relevant Authorities" means all persons and/or parties

Routine Test

A “Routine Test"” is a test to demonstrate that a particular
component complies with its qualification certificate.

Safety
Authorities

=
Site

Software

Static
integration
Tests

"Safety Authorities" means the commissioners appdiﬁied
under the Applicable Laws, who shall give the agreement
insuring that the Network is safe and fit for the purpose.

8 S S

"Site" means any work location associated to the Works.

programs, procedures, rules and any associated
documentation pertaining to the operation of a system,

| "Software" means the intellectual creation com prising the

i
H
i

and systems that are performed without the use of a
simulator to demonstrate that elementary systems
satisfactorily co-exist, prior to the running of trains.

Static Test

Structure
Gauge

“Static Tests” are tests carried out without test trains on
isolated systems, as part of the assurance that systems
conform with design.

“Static Integration Tests” are the static tests of sub-systems Ir

"Structure Gauge" means the profile related to the
designed normal coordinated axis of the track into which
no part of any structure or fixed equipment.

Sub-Systems

The “sub-systems” are parts of the systems that can be
tested as sets of elementary components or assemblies
and which can possibly be tested together without

interfering with other parts.

Electric Express Train {High Speed Rail) from El Ain El Sokhna to El Alamein
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Word Definition
"Submissions" means any document provided by the

Submissions Contractor for review and check of the Client or its
representative.

A "system” is an assembly of components working together

Svstem in order to satisfy specific operational requirements of the

v transportation system, such as the signalling system, the
overhead catenary system, and the track work system.
“Temporary Works" means all stages from conception to
completion (including supervision) on all sites of Works

Temporary , .

Works related to implementation, executed by the Contractor and
under its responsibility and which are necessary to enable
the construction of “permanent work”.

“Test Data Sheet is a document used to describe the

Test Data Sheet o . .
objectives, conditions and resources required for a test.
The contractor that is required to lead the Contract or the

Test Lead o )
main justifications for a test shall coordinate the work of

Contractor

supporting contractors.

Test procedures

“Test Procedures” are those procedures described in
Testing and commissioning paragraph.

Test Train

as a Test Train.

A "Test Train" is a pre-production train set delivered by the
rolling stock manufacturer. It shall be noted that, during
phase 4 and 5, for the purpose of train movement control
only, specialized recording car or any other piece of roliing
stock hauled by any type of locomotive will be considered

Testing and Commissioning is the process required to verify
Testing and and demonstrate that the HSR will operate in accordance
Commissioning | with the requirements of the Client and will permit the
Client to obtain the Permit to Use.

Electric Express Train {High Speed Rail} from £} Ain El Sokhna to Ef Alamein
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Word Definition
Training Training documentation are those documents that are
rain
necessary or appropriate to train employees of the Client
Document . PRrop _—
to operate the HSR
"Works" means the Works to be carried out by the
Works
Contractor.
Works Works information is information supplied to the
or
. Contractor as part of his Contract. It contains specifications
Information .
that components and works have to comply with.

1.4. LEGISLATION

All design shall comply with the relevant Egyptian Governing law.

The Contractor shall be responsible for getting all the required work permits and licenses from
the Egyptian Governmental Authorities and pay all the costs and fees related to these
documents without any financial burden on the Client. Nevertheless, the Client could assist
the Contractor to get the aforesaid permits and licenses.

1.5. RULES AND REGULATION
All design shall comply with the relevant rules and regulation issued by statutory agencies
with jurisdiction in Egypt.

The burden of evidence that the Contractor has applied the proper rules bears on the
Contractor.

1.6. GENERAL APPROACH TO TECHNICAL STANDARDS
The Design management procedure requires each design submissions to be supported by a
reference to the standards on which the design is based.

Designs shall be based on the reference standards matching with the Client’s requirements,
particular specifications shall be accepted by the HSR authorities.

For each standard quoted at the basis of the design, the Contractor shall adopt the most
recently published version at the time of the award of the contract (Letter of Acceptance).
The consistent application of standards is required. Mixing and matching standard of different
sources for related design criteria shall be formally accepted y the Client.

Electric Express Train (High Speed Rail) from El Ain El Sokhna to El Alamein
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Ali submissions shall identify the standards to which a design has been developed or to which
testing shall be carried out. Where only part of the quoted standard applied to the submission,
this should be clearly stated.

Where standards referred to are not already recognized by the HSR authorities acceptable to
the transport systems in Egypt, evidence shall be provided to demonstrate that the proposed
design is equivalent to a design based on a corresponding reference standard.

The Contractor shall provide copies in Arabic and English of any standards, codes and
regulations referred to in the Contractor's design and works.

1.7. REFERENCE STANDARDS
Standards and acceptable references include:
© European norms {Eurocodes);
O VIC standards {international Union or railway);
O TSl standards (Technical Specification of Interoperability);
O High speed Japanese railway standards;
© High speed Chinese railway standards; and
© International organization for standardization {ISO, IEC,).
If proposed reference standards are different from the above list the demonstration of their
at least equivalence shall be proven by the Contractor.
All proposed High speed standards should have been already implemented in other high
speed projects and currently under operation for at least S years. Those that have been
implemented for more than 2 years and less than 5 years shall be previously agreed by the
Client.
1.8. UNITS

Units as specified in 150 9000:2015 shall be used throughout all aspects of the Works.

In the event that any equipment and/or material required for this Contract is not available to
the metric specification from any known source, local or overseas, at the time the material is
required for the Execution of Works Contract, the Contractor shall seek the Client’s approval
in writing for the use of an equivalent equipment and/or material to an imperial specification
as a substitute, provided that the following requirements are met:

©  No statutory specification shall be altered except in accordance with the Applicable

Laws; y

©  The Contractor shall make every reasonable effo piitain the material to the

metric specification.

MODERN EN
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The Contractor shall assure the Client, in writing, that:

O The substituted equipment and/or material is suitable for the Works in all respects;

© The substituted equipment and/or material complies with all the specifications for
the material being substituted, allowing for minor discrepancies between the
specified metric measurements and the corresponding imperial measurements of
the substitute, provided that such discrepancies can be effectively and satisfactorily
compensated for by the provision of an extra quantity of equipment and/or
materiai. '

© The Contractor shall be responsible for all costs associated with the use of extra
quantities of material required for meeting the design and technical specifications
in relation to such material due to the use of any substitute.

2. PROIJECT DESCRIPTION
2.1 HSR FUTURE NETWORK
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{250 km/h designed infrastructure) HSR network will also be connected to the existing
Egyptian classical network at several locations.

High Speed and regional services are expected on this line. The above figure shows the
preliminary general layout of the proposed HSR.

The objectives of the project include the following:

©  To connect the new administrative capital with the new cities and the Egyptian
National Railway (ENR) network for passenger and cargo traffic trains through safe,
modern and fast mean of transport to serve the Egyptian citizens and the foreign
tourists.

© Accelerate the development plans in the new urban cities through which the HSR
line will pass.

QO Achieving feasible revenues which will contribute significantly in the payment of
the project loan.

O Improving the quality and accessibility of public transportation services and
improving the country’'s overall investment climate.

The Client is in charge of leading the process of designing and building the above network in
order to create a High Speed Network.

Following this will to building an HSL network, the Client decided to provide common
standards and similar systems on all these lines in order to provide interoperability with the
existing and future (extension towards Aswan) network. So freight trains could run on every
line and passengers will be offered quick services to/from Cairo towards Mediterranean cities
as well as high Egypt and they could be offered services by-passing Cairc from North to South
and consequently competing directly with existing regional air traffic,

Regarding investments, the setting of standardized designs for all high speed lines will lead to
scale savings due to the quantities, the rationalization and the optimization of purchases of
equipment and rolling stocks and to the common use of some installations.

2.2 THE HSR FUTURE LINE AND SCHEDULE
This document is an initial overview of the requirements which will be needed for safe and
efficient operation of the new Egyptian HS network. It is intended as a vehicle to confirm/alter
scope to identify the key technical and operational requirements that need to be defined and
subsequently met by the contractors tendering for the Project. This specification is
intentionally not comprehensive in all areas in order to provide the bidding contractors with

the necessary flexibility and freedom to submit a value engineered and cost effective tender.

Electric Express Train (High Speed Rail} from El Ain El Sokhna to El Alamein
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High speed raii encormpasses a complex reality involving many technical aspects such as
Infrastructure {including civil engineering works, environment, track, Power Supply and
Overhead Catenary System), stations {location, functional design, equipment), rolling stock
{technology, comfort, design), depot, systems (signalling, telecoms, AFC, SCADA) as well as
strategic and cross-sector issues including human factors and financial, commercial, legal and
managerial aspects. The key elements for a cost-efficient and workable system are operations
and maintenance as they are the transverse activities that should lead the concept, the design
and, thereafter, the day-to-day operations.

Safety is the main objective when talking about high speed rail operation. Safety of the HSR
is largely achieved through the identification of tailored operation requirements and the
selection of appropriate design and performance specifications. High speed railways should
be designed, constructed and operated in accordance with international best practices and
the specifications should adopt modern and proven standards. In doing so, most of the
potential risks, identified or unidentified; can be assessed, controlled, mitigated and kept as
low as reasonably practicable.

Efficiency is the second objective as providing high speed services is expensive and
rationalization shall be conducted in order for the operator to provide an offer that fully
matches the expected demand and at the same time reduces both investment and
maintenance costs. Consideration should also be given to the staffing level required to
operate the HSR system considering the local working law, manpower cost and customs.

2.3 SAFETY CONSIDERATIONS

The New Urban Communities Authority (NUCA) seeks to deliver a safe and reliable railway
system throughout its design, construction, operation and maintenance. It is recognized that
this Project will operate train services at line-speeds higher than those currently employed by
the Egyptian National Railways. Whilst the consequences of any incident at high line-speed
can be severe, the Project aims to specify and design out safety risks to prevent incidents from
occurring in the first instance. If the safety risk cannot be eliminated, it will be mitigated as
far as is reasonably practicable.

The contactor shall provide proofs of safety through different methods enabling the
assessment of risk (Preliminary Hazard Analysis, risk analysis, hazard anaiysis, hazard log, etc)

The railway undertakings (passenger and freight operators) and the Infrastructure Managers
(IM) shall be made responsible for safe operation and, to fulfil this responsibility, it is required
that they establish a safety management system (SMS) which should include policy,
objectives, plans, processes and procedures, orga
induction, monitoring and supervision plus reporty

Electric Express Train (High Speed Rail) from E| Ain El Sokhna to El Alamein
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systematic approach to managing safety, accountabilities and policies. it shall be agreed by
NUCA (to be confirmed).

The Safety Management System {SMS) plays a central role in the EU safety regulatory
framework and is a cornerstone of the safety of the railway system that is adopted by most
of railways.

Key risks and potential measures shall have been identified as can be seen from the list below.
It should be noted, however, that measures will be translated into requirements in the
relevant specifications for the works.

© Collision Risk: Collision with other trains, road vehicles or lineside structures.
Provide train control systems, structure specifications and grade separated
junctions.

© Derailment Risk: Derailment as a result of an obstruction on the line, the track
design or the track quality: Provide appropriate derailment containment measures,
appropriate pedestrian fencing, vehicular barriers and protected/secure access
points. Develop a robust maintenance strategy and track and, material and
workmanship specifications. Do not permit level crossings.

© Passengers on Trains: The risks to passengers on trains can be reduced by avoiding
collisions and derailments risks as noted above. In addition, develop appropriate
train crashworthiness and fire hardness specifications, a strategy for the tocation
and handling of luggage and step-free access. Additional risks such as climatic issues
{earthquake, overflooding, etc) and railway issues (interlocking, broken rail,...} shall
be also be taken into account.

© Mixed Traffic: Consideration to be given to segregate the tracks for passenger and
freight services above a linespeed in excess of 250km/h.

O Safety on Viaducts and Bridges: Specific measures to be developed for each
structure depending upon its design and the requirements of international
standards.

O Safety of Passengers and Staff; The planning, design and subsequent construction
of the HSR shall ensure the safe occupation of stations and platform for passengers
as well as the safe working environment for the staff, relevant officials and
authorized persons on the HSR facilities. Consideration to be given to the use of
automated systems for establishing safe working environments, where applicable.

©  Adverse Weather Conditions: Appropriate measures to be considered in the design
for lessening the impact of flooding, crosswinds and sandstorms on the railway.

MODERN EN thERlNG
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© Stations: The design of stations to take into account the evacuation of passengers
in an emergency, the general safety and security of the station staff and the safety
of the passengers where trains pass, at speed, past a platform. Consideration to be
given, the distancing of high speed tracks from the platforms and the elimination
of blind corners and dead ends in laying out the stations. National design guidance
notes shall be met.
© Security: Appropriate anti-trespass and anti-vandalism measures shall be designed
in at stations, along the route and at depots and stabling facilities.
It should also be highlighted that the safe operation of the high speed line will only be
delivered by considering the soft factors in addition to the hard ones. To that end
consideration should be given to the selection, education and training of the operations and
maintenance staff.

2.4 ABBREVIATIONS AND ACRONYMS

Below are the definitions given of the different abbreviations and acronyms that are used in
this document.

FIELDS ABBREVIATION | FULL NAME

PS AC Alternative current

Tel ACL Access Control List

PS AEC Aerial Earth Conductor

AFC AFC Automatic Fare Collection

Saf ALARP As Low as Reasonably Possible

SIG ARS Automatic Route Setting

SIG ATC Automatic Train Control system
SIG ATO Automatic Train Operation system
SIG ATP Autematic Train Protection system
PsS BEC Buried Earth Conductor

TEL/SIG BTS Base Transceiver Station

Tel/sSig ccTV Closed Circuit Television

Tel CMAS Central Maintenance Aid System
AFC CsC Contacless Smart Card

Tel/Sig CsD Circuit switched data

Electric Express Train [High Speed Rail} from El Ain El Sokhna to El Alamein MODER NEN
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Saf CSM Common Safety Methods

Sig cic Centralized Train Control System :

PS DC Direct Current = 3

Sig/Ops/Tel DCR Depot Control Room

Sig/Tel DLT Direct Line Telephone system

Sig DMI Driver Machine Interface

Sig DSD Driver Safety Device -

Sig/ftel DWS Disaster War.ning System i

OPS ECS Empty Coach Move T

Tel/sig EDGE Enhanced Data Rates for GSM Evolution

SIG El Electronic Interlocking

Tel EIRENE Railway telecommunication Network: system basec
on the ETSI GSM standard

PS/Sig EMC Electro Mechanical Compatibility

PS/Sig EMI Electro Magnetic Interference

Ops EMU Electrical Multiple Unit ]

Ali EN European Norms ) ?

Ops/Sig ERTMS European Rail Traffic Management Sysi:lem—

Ops/Sig ETCS European Train Control System ]

AFC FG Fare Gates

Sig/Tel FEC Field Equipment Centre

Tel GPS Global Positioning System ]

Tel GRPS General Packet Radio Service

Tel GSM Global System for Mobile Communications

Tel GSM-R Global System for Mobile communications - Railways

Sig HBD Hot Box Detector |

| Maint HMB Heavy Maintenance Base

RS RS Rolling Stock |

All HSL High Speed tine

All HSR High Speed Rail

ROWAD
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All HST High Speed Train
PS HV High Voltage
SPS HVAC Air Conditioning T
Tel IEC International Electro technical Commission
Tel IPBX Internet Protocol Branch exchange
Saf ISA Independent Safety Assessor |
Saf ISwA Independent Software Assessor
All ISO International Organization for Standardization
Sig IXL Interlocking System T
Sig JRU luridical Recorder Unit
Tel LAN Local Area Network
All LcC Life Cycle Cost T
Tel LEU Lineside Electronic Units
| Maint. LMB Light Maintenance Base
SPS LPS Low Voltage Power Supply T
Tel LRU Light Replaceable Unit
RS - Maint. MAS-C Maintenance Aid System - Central
RS - Maint. MMIS Maintenance Management Information System T
Tel MSN Multi service network
RS - Maint. MDBF Mean Distance Between Failure
Tel MIS Management Information System T
Tel MMIS Maintenance Management Information System
Tel MRDS Maintenance Remote Diagnosis System
Tel MSC Mobile Switching Center T
RS - Maint. MTBF Mean Time Between Failure
RS - Maint. MTTM Mean Time to Maintain
RS - Maint. MTTR Mean Time to Repair: N
Sig Ops MWT Maintenance Working Ti
AFC NFC Near Field Communicatio :
All NFPA National Fire Protection

Electric Express Train {High Speed Rail} from El Ain El Sokhna to El Alamein
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Tel NMC Network | Ma}iégemeni Centre

Tel NMS Network Management System

Tel NSS Network Switching Sdbsvstem

Tel NTP Network Time Protocol

QOps/Tel oCC Operation Control Centre

PS ocs Overhead Contact System

Ps OHLE Overhead Line

All 0&M Opérations & Maintenance ]
Tel PAS Public Address System

AFC PCD Portable Control Device

AFC PDA Portable Digital assistant _

Tel PIDS Public Information Display

Tel PIS Public Information System

Tel/PS PMC Plan Monitoring & Contro! System

AFC POP Proof of Payment

AFC POS Post of Sale

Tel PSTN Public Switched Telephone Network

Ops PSR Permanent Speed Restrictions o
AFC QR Code Generator

Saf RAMS Reliability, Availability, Maintainability, Safety
Tel/Sig RBC Radio Block Centre

AFC/Tel RFID Radio Frequency Identification

Sig Ops ROT Revenue Operation Time

All RS Rolling Stock

AFC SAM Security Access Module

Tel/PS SCADA Supervisory Control and Data Acquisition

Tel SCR Station Control Room

AFC SCuU Station Controller Unit

Tel SDH Synchronous Digital Hie

Sig SER Signalling Equipment Roont <]

Electric Express Train {High Speed Rail) from £l Ain Ef Sokhna to El Alamein
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Tel SIM Subscriber Identity Module
Tel SMS Short Message Service
Tel SMS-C Short Message Service Centre
Tel STN Switched Telephone Network
Sig/Tel TCMS Traffic Control Management System
Sig/Tel TDS Train Describer System
Sig/Tel TETRA Terrestrial Trunked Radio
Tel DS Time Distribution
Tr Tg Tangent
AFC TOM Ticket Office Machine
Ops tph train per hour
Sig TPPS Track Possession Protection System
AFC TPU Ticket Processing Unit
Tel TRX Transceiver/receiver
Sig TSl Technical Specifications of Interoperability
Sig TSR Temporary Speed Restrictions
Sig TSP Track Safety Protection
Sig TSPS Track Safety Protection Switches
Sig VM Transmission- voie - Machine
Sig uIC Union Internationale des Chemins de Fer
{International Union of Railways)
SPS, telecom UPs Uninterruptible Power Supply
Saf UrEDAS Urgent Earthquake Detection and Alarm System
Tel/Ops vDU Video Display Unit
Tel VRS Voice Recording System
PS VHS Very High Speed Rolling Stock (>250km/h)
Tel WLAN Wireless LAN

RO
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2.5.1 Schematic of the Line
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2.5 MAIN OPERATIONAL REQUIREMENTS
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2.5.2 Main Operational Reguirements
The goal of the project is to first design and build the superstructure and the infrastructure

and to provide the rolling stock for the Southern Corridor High Speed Rail project.

The use of degraded mode on one section of line shall never lead to oblige the Infrastructure
Manager to use the degraded mode on the whole HSR network. The contractor shall propose
an ad hoc system architecture.

The following paragraphs provide the main line characteristics of the Project that are common
to all the Contractors, whatever their scope of work may be. Among these characteristics,
some are mandatory when the others may be chalienged during bid phase or during design
phase. The main characteristics of the project to reach are:

A design speed allowing to operate a 200-230 km/h maximum commercial speed at the
handover {M) on a 250 km/h designed infrastructure;

Tight curves or profiles leading to speed restrictions according to these reference speed shall
be agreed by the Employer. Whatever the speed issued from the design, the contractor will
have to demaonstrate the respect of the requested total and partial travel times.

A technically proven signalling system such as ERTMS2 allowing interoperability with the ENR
existing network;

All high speed lines are bi-directional and double track workable in both direction allowing
trains to operate at full speed, irrespective of the direction, on either tracks. This arrangement
will facilitate possession and works and track.

Double track is required on the core section {New Cairo to Alexandria, E) Ain Sokhna to El
Alamein with a 4.5 meter between centers of the tracks;

Junctions between the future high speed line and the single track Alexandria and El Alamein
shall be taken into consideration in the design and procurement (civil and systems). Safe
interfaces between ENR signalling system and the HSR signalling system shall be designed and
implemented. Same approach is required at El Ain El Sokhna between HSL and the ST line
towards Suez and Sokhna port.

Depending of the maximum speed for the relevant section, the contractor will propose the
optimum distance between track center line. This distance will be defined according existing
high speed technical standards. In case of value engineering proposed by the contractor, this
proposal shall be supported by aerodynamic studies concerning the effects on rolling stock
{car body, windscreen and lateral windows) and also the effects on maintenance personnel
or tools located on adjacent track. .

Electric Express Train (High Speed Rail} from El Ain El Sokhna to EE Alamein
General Requirements Page 29 of 100



sz SVSTIA AZcom

ol

————r
FILA

2.6

The maximum value of cant and deficiency cant are given in the PR Alignment in accordance
with international High speed rait standards (M).

According to the 250km/h designed infrastructure, the ballasted track is preferred.
Nevertheless, a mix of both, ballast when at grade or on swampy seils and slab for elevated
structures.

A 1.435 m rail gavged network;

An aerial clearance allowing both European standard bodies (TSI standards with 2.95 m wide
rolling stock - GC clearance) and wide bodies (3.38 wide rolling stock};

Vertical forces of less than 25 tons/axle for freight trains and less than 20t/axle for passenger
train-set.

The railroad alignment shall be designed to have the smoothest practical profile while
optimizing earthwork, structures, tunnels and drainage. Grades shall be as low as practical.
Where grades do occur, they should be of the same slope from bottom to top.

The absolute maximum grade shall not exceed 15 %o.

Low points and very flat grades should not be used in cuts or tunnels (including cut-and-cover)
due to drainage considerations. A minimum 2.5 %e is requested in cuts or tunnel. Due to
catenary and signalling constraints, it is desirable to limit grades to & %o for 600 m on each
side of a phase break.

A 2 x 25kV S0Hz electrified is required. A 1 x 25kV without or with boosters could be accepted
on some short sections of lines if the contractor provides evidence that an increased
frequency could be supported by such an equipment.

All equipment shall be able to fit with 400 meter long passenger trains as well as with 660
meter long freight trains

All turnouts on main lines shall provide the required speed on both direct and diverted routes.

OPERATIONAL PLAN AND DEFINITION OF SERVICES

2.6.1 Revenue Operation Time
The HSR shall be designed, delivered, operated and maintained to provide the capacity for

the HSR superior or equal to the capacity to meet the various levels of HSR train services.
The HSR and regional train services shall operate 365 days per year.
Following time slots are required:

© 05:00 - 23:59 Saturday to Thursday

© 06:00 - 23:59 Friday
MODERN E
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The conditions and process for the modification of the ROT shall be specified by the tenderers;

During the ROT, train services shall be operated as well as necessary engineering trains and
non-revenue trains, including those operated for the purpose of testing and inspection under
the monitoring and control of the signalling and train Control System.

2.6.2 Maintenance working time
The HSR shall be designed and operated in such a manner as to provide the optimum

efficiency for carrying out its required maintenance during the limited period of Maintenance
Working Time (MWT).

The efficient operation of high speed railways requires a very high level of comfort and safety.
To minimize planned and casualty maintenance, a high level of performance for the rolling
stock, superstructures, civil and structures and earthworks is mandatory. Since it will be
forbidden to carry out track maintenance work during high speed operations, track
inspections and on-site track interventions shall be carried out on a daily basis in regular
cycles, outside of traffic hours.

A five hour traffic ban for engineering maintenance {during which no traffic is permitted to
run on the infrastructure) will be instituted from 00:00 to 05:00 am. During this time no train
paths will be set or become available. A partial traffic ban for one hour on one track with train
running on the other one (single line working) may be planned for inspections and for
maintenance of equipment.

Following timeslots for maintenance are reserved for carrying out the maintenance activities:
© 00:00 - 05:00 Saturday to Thursday
QO 00:00 - 06:00 Friday

The conditions for performing the inspections and corrective maintenance activities as well
as operating engineering vehicles during the ROT shall be detailed by the tenderers.

The conditions and processes for the modification of the MWT shall be detailed by the
tenderers.

2.6.3 Requirements on Passenger Services
The transportation study impact is required from the contractor,

The patronage shall take into consideration the passenger demand during the various periods
throughout the year (Ramadan period, summer period, etc) as well as the peak week days
{(increased demand before and after the weekend). Planned events that require additional
service (such as civic, sport or religious events) should be included in the schedule of HSR

ROY

MODERN

services as "Special”
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According to ridership and exceptionally during “special events days” with heavy demand,
operating trains could start earlier or finish later but a mandatory 4 hour traffic ban for
maintenance activities with 2 simultaneous hours on both tracks shall be kept in all cases.

Peak hours shall be considered Inside every day between 07:00to 09:30 in the morning and
between 17:00 t019:30 in the evening.

Flank peak hours shall be considered in accordance with ridership.

During every peak hour (morning and evening), there is a need to provide at least 10% of the
daily service to match the expected increase of demand.

2.6.3.1 Average Number of Trips

Based on the above services it is expected that at different time horizons, 50 to 300 services
will be operated per day per direction {potentially including double unit trains}. Additionally,
there is the potential to add 12 freight paths.

The Contractor shall take into account for ali rail services, full distribution of available seats,
50 that no less than seventy-five percent {75 %)-of seats per train is available during off-peak
hours and not more than ninety percent {90%) of seats per train during the peak hour
timeslot.

For the passenger distribution, typical week is based on 5 normal days and 2 peak days, both
with peak hour periods. The service shall be provided seven days a week from 05:00 {first
departure) to 24:00 {last arrival) in order to provide daily traffic bans for maintenance
purposes,

On the core section of the route between New Caire Junction and Borg Ei Arab a maximum of
12 services per direction per hour is currently planned. However, this shall be verified as being
sufficient and adjusted, as necessary, by the tenderers following the completion of their
transportation study and the derivation of their ridership figures.

2.6.3.2 Passenger Services to be Provided:

The contractor shall specify the trip frequency of Rail Services provided in its operating
schedule, showing a train timetable by service type that meets the demands considered in its
Functional Design, considering that these services must be provided according to a
predictable and regular time, every day of the week, from Monday to Sunday. Regular interval
service is requested.

It is noted that normal operation timetabling shall not integrate the possibility of operating
train on the reverse side (bi-directional signalling} as thus function is mainly dedicated for the
OCC to cope with perturbations and disruptions in order to recover normal running as soon
as possible or with extended traffic bans for mainten
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2.6.3.3 2030 Passenger Services
Assessed trip times need to be revised after the achievement of the transportation study.

The number of trains shall be determined based on the study of the transport demand.
The expected services to be provided for this horizon are as follows:

© Three (3) high speed train services:
s One (1) between New Cairo and Alexandria (314 km - 110 mins);
» One (1) between New Capital and Al Alamein (353 km - 120 mins); and
¢ One (1) between New Cairc and 6th Of October #2 {98 km - 35 mins).

These services stop at either one of the 6th October City stations and Borg El Arab station,

@  Four {4) regional train services:

* One (1) between El Ain El Sokhna and El Alamein calling at all intermediate
stations {180 mins) between El Ain El Sokhna and Borg El Arab

« One (1) between El Ain El Sokhna and Alexandria calling at all intermediate
stations {170 mins) ) between El Ain El Sokhna and Borg El Arab;

= One {1) between Alexandria and New Borg El Arab City with no intermediate
stops {20 mins); and alternatively one (1) between Alexandria and El Alamein
via the existing New Borg £l Arab station (5 intermediate stops) (70 mins).

During each peak hour, the numbker of train services shall not be less than the above
requirements even if the ridership figures lead to a lower demand.

During off-peak hours, the train services may be reduced to match the passenger demand
figures but shall not be less than a train service every two hours.

In deriving the extents of the peak and off-peak services it was assumed that the build up of
the traffic leading to the horizon year weuld follow the empirical rule that 60% would occur
in the first year and 80% would occur in the second year. in addition, it was assumed that 10%
of the daily train services would actually run in each of the peak hours. In developing their
service patterns the tenderers are to be cognizant of these assertions and plan accordingly.

2.6.3.4 2050 Passenger Services
The number of trains shall be determined based on the study of the transport demand.

The expected services to be provided for this horizon are as follows:

©  Eight (8) high speed train services:

Electric Express Train (High Speed Rail} from Ef Ain El Sokhna to El Alamein
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» One (1) between New Cairc and El Alamein (352 km - 120 mins); and
¢ One (1) between New Capital and El Alamein {353 km - 120 mins).
e Two {2) between New Cairo and 6th Of October #2 (98 km - 35 mins).

These services stop at either of the 6th October City stations and Borg El Arab station.

© Eight (8) regional train services;

¢ Two (2) between El Ain El Sokhna and El Alamein calling at all intermediate
stations {180 mins); between El Ain El Sokhna and Borg El Arab

¢ Two (2) between El Ain El Sokhna and Alexandria calling at all intermediate
stations (170 mins);

¢ One (1) between Alexandria and New Borg El Arab City with no intermediate
stop (20 mins); and

¢ One {1) between Alexandria and El Alamein via the existing New Borg El Arab
station (1 intermediate stop} (50 mins).

¢ Two {2) between El Ain El Sokhna and New Cairo ~70’)

During each peak hour, the number of train services shall not be less than the above
requirements even if ridership figures lead to a lower demand.

During off-peak hours, the train services may be reduced to match the passenger demand but
shall not be less than a service every hour for the high speed trains and not less than a train
service every two hours for the regional trains.

2.6.3.5 Running Trip Times

Running trip time studies shall be undertaken by the tenderers using a computer program
which includes for the profile of the line (speed restrictions, curves, gradients), the station
locations as well as the performance of the rolling stock to be used and the stopping patterns
and dwell times at stations,

High speed and regional services shall be computed and shall include a 7% recovery margin in
order for trains not to always run at the maximum possible speed and also to be able to
recover normal running after perturbations.

A minimum headway of 4 minutes between two following trains on the same route and 5
minutes between two following trains on diverging routes shall be provided.

bwell times used in timetables shall be based on the patronage requirements. For the purpose
of reliability of the service, the contractor shall assume a “not less than” 3 minute dwell time

at intermediate stations;
MODERN EN g RING
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Reversing time at station shall not be less than 30’ for HS services and 20’ for regional services
for cleaning and routine checks. Reversing time for ECS moves becoming commercial services
(or ad reverse) could be reduced to 15 minutes;

Trip times diagrams shall be provided by the tenderers for each service with the types of
rolling stock and consists {with diagrams and graphs).

The following maximum trip times and stopping patterns shall be met:

O 110 minutes between New Cairo/New Capital and Alexandria {HS services) with
intermediate calls at 6th of October (#1 or #2), Borg El Arab;

© 120 minutes between New Cairo/New Capital and El Alamein (HS services) with
intermediate calls at 6th of October {#1 or #2), Borg El Arab;

© 40 minutes between New Cairo and 6th of October #2 {HS direct service)

© 45 minutes between El Ain El Sokhna and New Cairo (Regional service with one stop
at New Capital);

© 170 minutes between El Ain EL Sokhna and Alexandria (Regional services) calling at
New Capital, Wagh Quibli, 6th October #1, 6th October #2, Rod El Farag, Wadi E!
Natroun, Borg El Arab;

© 180 minutes between El Ain El Sckhna and El Alamein {Regional services) calling at
New Capital, Wagh Quibli, 6th October #1, 6th October #2, Rod El Farag, Wadi El
Natroun, Borg El Arab;;

© 70 minutes between Alexandria and El Alamein call ing at El Amrea, New Stadium,
Bahig, New Borg El Arab and El Hamam (Regional service); and

Q20 minutes between Alexandria and New Borg El Arab City (direct regional
services).
2.6.4 Requirements on freight services
Additional diesel operated freight train services (single ) between E| Ain El Sokhna port and
those at Alexandria and El Alamein {future) could be operated during off-peak hours inside
the Railway Operation Time {ROT) from 05:00 and 00:00 Saturday to Thursday and 06:00 to
00:00 on Friday.

Five 120 km/h speed paths {2 paths from El Ain El Sokhna port to El Al Alamein port and 3
paths from El Ain El Sohkna port to Alexandria port) per direction are expected with the
necessary additional infrastructure {oops (trip time around 220 minutes between El Ain El
Sokhna and Alexandria or El Alamein}. Other freight trains between Alexandria and El Alamein
harbours will be operated inside the ENR network

Electric Express Train (High Speed Rail} from El Ain El Sokhna to £l Alamein
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Freight services will use exclusively the ENR single track section of line on the Mediterranean
corridor and junctions are to be provided around Borg el Arab to allow these trains to
enter/exit on the HS network.

ENR shall also continue to provide a commuter service on Alexandria-El Alamein using its
dedicated single track alongside the HSR corridor.

The two HSR tracks and the single ENR track shall be accommodated within the current ENR
right-of-way which shall be fenced and made safe for the passage of high speed trains.

The ENR on-network works shall be kept to a minimum, particularly at the existing stations.
However, the resulting infrastructure shall be upgraded and enhanced to meet international
modern standards for commuter services by the tenderers as part of the HSR works,

The Electronic Interlocked ENR single track in the corridor Alexandria-E! Alamein shall be
capable of accommodating freight trains in addition to passenger trains.

2.6.5 Passenger Rolling Stock Specifications
25kV-50hz powered EMUs shall be provided. Units shall be 1,435 mm UIC gauge, 200m long

and interoperable. The maximum speed shall be 200/230 km/h for both the HSR and the
regional type of units for trains to cope with required maximum trip time. Every unit shall be
fitted with a driving cab at both end.

Trainsets shall be fitted with ERTMS Level 2 system [or equivalent) to allow for their
monitoring and their controls. This includes on-board radio (GSMR or LTE) to transfer both
data and voice communications on-board but alse with the ground,

Passenger Announcement (PA) and Passenger Information System (PIS), Passenger
Emergency Alarm and CCTV systems shall be installed on-board.

Trains shall be capable of being operated in either single unit or multi-unit configurations
whereby individual trains are coupled to form a two-unit trainset that is able to be operated
from the front driving cab.

Automatic coupling/uncoupling procedures shall be performed safety and reliably at any
station from the adjacent driving cab conducted by one single driver. The operation shall not
last more than five minutes during a dwell time. Trainsets shall be able to operate safely and
provide the same passenger functionalities as single trainset.

Trainset shall be capable of being coupled with rescue diesel locomotives. Three diesel
locomotives shall be planned for rescue purposes.

Platform stepping distance from platform to doorway shal ot exceed 75 mm horizontally
and shall not exceed 50 mm vertically in order to facilit®e.a
including persons with reduced mobility.

Electric Express Train {High Speed Rail} from £1 Ain El Sokhna to El Alamein
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2.6.6 Passenger Rolling stock - Fleet Sizing
The Project recommends a high speed train capacity of circa 500 seated passengers per train

with a regional train variant capable of carrying a maximum of 600 passengers {including tip-
up seats and standing passengers) per unit. Distribution between business and standard class
shall follow the ridership figures but, in any case, shall not be less than 20% for the business
class.

Train consist could be formed with either one or two units to reduce the number of paths.
The required assumption is to promote frequency up to 50 services per day per
Origin/Destination and then to promote capacity above 50 daily services in planning double
unit consists.

The number of units required will be calculated to match both the daily demand and the peak
hour demand with 2 90% loading capacity during peak hours and a 75% seat allowance during
off-peak hours.

Rolling stock calculations - expected fleet: Based on proposed services for years 2030 and
2050 and on the choice of having one single fleet or two sub-fleets, preliminary rolling stock
diagrams shall be computed to calculate the expected fleet that is necessary to operate all
trains using single or multiple units during off-peak or peak timeslots.

First approach on diagrammed fleet sizing gives the need to diagram 12 HS units and 18
regional units in 2030,

Some "hot service spares" train shall be kept on standby in the event that an in-service train
becomes defective or a disruption to the service leaves a gap in the headway which needs to
be filled temporarily.

Extra units to cover maintenance requirements are also foreseen (between 10 and 15%)
depending on the size of the fleet {worldwide agreed standards). They shali be calculated and
explained by the contractor.

A global mileage per year {with distribution between revenue trains and empty coach
services) as well as consequent operating costs shall be provided.

On board service: The Bidder should indicate in its Design how the on-board service will be
provided aboard. This include the expected staff {train masters, train attendants, restaurant
staff and waiters, cleaners, trolley and at-seat-restaurant service could be proposed. In
relation with rolling stock manufacturer, restaurant coach can be proposed.

RO

MODERN
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2.6.7 Freight Rolling Stock Specifications
The project shall study the freight requirements of the line between El Ain El Sokhna port and

El Alamein {future) and Alexandria ports following the completion of the transportation study
in order to assess the level of service to be provided.

The design of the route’s horizontal and vertical geometry plus the civil engineering support
structures shalt be to values which do not preclude conventional freight services operating on
the line.

Censiderations shall also be given to making passive provision for future freight requirements
so that the impact of their implementation does not materially affect the existing services at
that time. The project shall assume that the main freight movements will take place during
the off-peak hours,

Impact of the length of freight trains (660 m long) shall be taken into account on station loops,
freight and emergency loops in order to be able to stable one freight train for being overtaken
by a passenger service.

The locomotive of the freight trains shall be equipped with ERTMS2 to match with the cab-
signalling.

Diesel operated freight trains shall be able to be operated on the HSR route at a maximum
speed of 120 km/h. Maximum load shall be 1,200tons and maximum length shalt be 660
meters long. Whatever the type of train, train axle load shall not exceed 25 tons.

A benchmarking of potential diesel locomotives and wagons capable of being operated at 120
km/h on this network shall be provided by the tenderers. A sizing of the fleet and types of
wagons is also required.

2.6.8 Transportation Studies
The railway infrastructure and systems shall be designed for their ultimate capacity

commensurate with the demand figures generated by the tenderers and developed in phases
through its lifecycle;

High speed train services shall pick-up the main centers of business and population including
New Cairo, New Capital, 6th October City, Alexandria and New El Alamein City.

A transportation study shall be undertaken by the tenderers to assess the number of
passengers boarding and alighting at every station as well as the detail of their journey {origin
and destination patronage data). This will enable the definition of the average yearly number
of passenger per section of line as well as the most populated sections of line per type of
service to assess daily figures for peak days, off-peak days and Fridays during several periods

Electric Express Train (High Speed Rail} from El Ain El Sokhna to El Alamein
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of the year. A day shall consist of two peak periods {morning and evening) and off-peak
periods. The peak periods shall be assumed to be 2% hours long, each.

The high speed and regional service frequencies shall be developed by the tenderers and
phased commensurately with the increase in demand between the target years 2025, 2030,
2040 and 2050.

The service patterns for peak and off-peak regional services shall be developed by the
tenderers in accordance with the demand figures forecast as part of the transportation study.

The high speed and regional train service patterns shall be adjusted to suit the increase in
passenger demand forecast for the target years 2025, 2030, 2040 and 2050.

It shall be noted that the existing station at New Borg El Arab City will have to be rehahilitated
in order to reflect the level of service provided by the regional trains and to accommodate the
forecast passenger flow in an environmentally pleasing environment,

Regular interval services have been defined for the Project at a standard that makes best use
of the infrastructure and complies perfectly with the international standards. “Clock-faced”
services are those for which the interval between departures of successive trains from a
specified origin or intermediate station is the same throughout the day although the interval
may be longer during off-peak periods for capacity reasons.

Timetables shall be worked out by the tenderers using internationally recognized computer
programs such as Railsys, TPS (Hacon) and Opentrack as these integrate:

© The horizontal and vertical profile of the line and the characteristics of the rolling
stock;

O the signalling (ERTMS Level 2 signalling system), the infrastructure with permanent
and temporary speed restrictions as welf as speeds on diverted routes; and

© the constraints on headways between following trains, the rerouting time for
conflicting moves (sectional release + point move + setting the route) in order to
issue a “clean” railway planning.

The software shall be able to calculate the running times in accordance with the infrastructure
constraints, to analyze the capacity on line and at stations to confirm the infrastructure
proposals, to build a timetable and to analyze its robustness as well as the effects of system
failures with consequent delays.

The tenderers shall also provide calculation of power and energy consumption for all train
services. )

{0
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2.6.81 Preliminary Timetables

Preliminary timetable shall be provided. Matching with demand, number of daily peak and
off-peak services shall be defined with adequate composition of one or two unit-trains.
Preliminary timetables shall be provided for the morning peak and off-peak period to check
the capacity of the line. Empty coach moves from depot or stabling areas shall be taken into
consideration. Space time graphs shall be provided by the tenderers for both the 2030 and
2050 horizons.

The proposed timetables shall incorporate three {3) daily freight paths per direction from El
Ain El Sokhna port to Alexandria port and two (2} daily freight paths per direction from E| Ain
El Sokhna to El Alamein.

Terminal Occupation at Termini

Capacity at stations shall be studied in order to detect any conflict occurring between the
preliminary timetable and the number of platform tracks at termini and at intermediate
stations paying particular attention to New Capital, New Cairo and Borg El Arab stations.

The reversing time for a high speed service shall be set up at not less than 30 minutes in order
to provide a consistent customer service. For regional trains 20 minutes shall be considered
as the minimum time for reversing.

Track occupancy graphs shall be provided for terminus stations for the two horizons of 2030
and 2050.

Robustness: Based on the UIC406 reference document, used and remaining capacities of the
HSR at several horizons 2025, 2030, 2040 and 2050 shall be provided for the peak hours (with
timetables and platform track occupancies). The “Compression Method” shall be used to
provide a level of confidence in the robustness of the timetable.

Maximum capacity of the line: The Bidder shall demonstrate the ability for the railway
infrastructure and systems to safely deliver the 2050 transportation as well as the 12 tph on
the core section with 8HS & 4 regional per hour on the core section between Cairo Junction
and Alexandria. This requirement includes the two junctions at Cairo and Borg El Arab where
the conflicting should be analysed to clarify if at-grade or fly overs are necessary.,

2.6.82 Degraded modes
A description of how the proposed HSR configuration and assets {turnout, OHLE, etc) will be
able to reduce the occurrence of failure and how it will support normal degraded and
emergency mode, if required;

The strategy to put in place emergency recovery plans and procedures able to mitigate any
incident/accident shall be detailed and provided by the terderers;

Electric Express Train (High Speed Rail) from El Ain El Sokhna to £l Alamein
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The strategy to put in place contingency plans able to face any long term blockade shall be
detailed and provided by the tenderers; and

The procedures to allow temporary repairs during the ROT shall be detailed and provided by
the tenderers.

Two diesel locomotives shall be planned and stored in the depot for emergency purposes,
Coupling these diesel locomotives and the units shall be possible {hauling and pushing units).

3. INFRASTRUCTURE AND SYSTEMS

3.1 CONCEPT DESIGN
Whilst a concept design will be provided to the tenderers for information anly, it is expected
that they will firm up on the services to be provided, the track configuration to be adopted
bearing in mind the potential for mixed traffic and the timetabling of the trains to meet the
forecast demands.

3.2 EQUIPMENT OF THE LINE
The following section summarizes the key characteristics of the equipment required. [t
highlights the equipment that needs to be taken into consideration for the operation studies
and shall not be less than what is specified in the technical requirements.

3.3 STAGED CAPACITY
The HSR shall be designed and implemented to support the ridership expected capacity at
several horizons with at least 8 services per peak hours on the core section New Cairo-
Alexandria in 2025-30 and 12 services at the 2050 horizons. Sufficient number of trainsets
shall be provided to support the required services.

3.4 LINE OF ROUTE FOOTPRINT:

The project shall assume a twao track fence-to-fence trace width of up to 22m for an at-grade
railway.

Where space is restricted, the minimum two track fence-to-fence width may be reduced from
22m to 15m. This reduction shali only be accepted exceptionally for short distances where no
other solution is viable.

The corridor reserve, however, shall be assumed to be up to 50m wide except at stations,
ancillary buildings, maintenance depots and stabling facilities where it is likely to be wider.

Where the HSR route abuts the ENR track between Wagh Quibli and Rod El Farag the cross
section detailed in Appendix A shall be adopted.

Electric Express Train {High Speed Rail} from El Ain El Sokhna to El Alamein
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The headroom above top of rait level shall be a minimum of 6.60m for all structures crossing
the railway.

3.4.1 Fencing and Access
The Right-of-Way {ROW) shall be fenced along all its length with adequate 2.5m high fences

forbidding any unwanted trespass. Pedestrian and road accesses shall be planned in
accordance with Egyptian legislation on emergency access and rescues services together with
the maintenance requirements. An interval of not less than 2.5 km between two road {public
or private) accesses to the ROW shall be provided with the need to alternate access on the
right and left side of the ROW.

The project shall assume a two track fence-to-fence trace width of up to 22m for an at-grade
railway. Where space is restricted, the minimum two track fence-to-fence width may be
reduced from 22m to 15m. This reduction shall only be accepted exceptionally for short
distances where no other sclution is viable. The corridor reserve, however, shall be assumed
to be up to SOm wide except at stations, ancillary buildings, maintenance depots and stabling
facilities where it is likely to be wider.

3.4.2 Track
The project shall assume the minimum number of tracks to be two between New Capital/New

Cairo - Borg El Arab - Alexandria. The freight connections from the termini stations to the
three ports shall be a single track (El Alamein, Alexandria and El Ain El Sokhna).

The new network shall be formed with on line double tracks and trains crossing on the right-
hand side. All tracks from El Ain El Sckhna station to Alexandria and El Alamein stations and
shall be capable of accommodating trains running at 200/230 km/h.,

The alignment design line speed shall be based on a track configuration that meets the service
patterns as well as the operation constraints (speed, minimurn reversing times etc}.

Concrete sleepers on ballasted infrastructure are required except on viaducts or bridges
where a slab track will be used. Transition area shall be provided between bailasted and slab
tracks.

The spacing between the track centers shall not be less than 4.5m.
Typical gradients shall be less than or equal to 15%o.

3.4.3 Civil and Structures
Structures shalt provide the required right of way for the operation of the Rail System and

shall support the track structures and forecast loads throughout the design life of the
structure. They shall be designed in accordance with the requirements of the technical
specifications, allowing for 25 ton axles to be carried gn freight trains and up to 20 tons for
High speed train axle load. :
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Surface and ground water drainage shall be provided and the route shall be designed to
ensure the safe operation of trains during a 1 in 200 year flood event,

Civil and structures design should:

& Minimise the dangers to which persons are exposed particularly in the areas of
stability, fire, access and evacuation;

& Be based on standards which apply the semi-probabilistic safety concept which
considers the probability of loads on structures caused by permanent loads
as well as loads due to hazard cases;

© Consider costs in all areas to prevent over engineering; and
©  Provide for derailment protection.
The Trackwork design should provide a safe, resilient and durable permanent way for the Rail

System in accordance with the forecasted design load configurations, operating
characteristics and design speeds.

The Trackwork design should he based upon proven design and components which have
demonstrated high reliability and low maintenance in service.

The gauge of Trackwork should be standard gauge at 1435mm.

© The design of the Trackwork should provide optimal comfart in using continuously
welded rail and long welded rail to the maximum length possible;

The project shall seek to locate switches and crossings away from structural piers.

Fly overs at Borg El Arab junction and at New Cairo Junction shall be regarded in accordance
with expected traffic.

3.4.4 Level Crossings {road and footpath)
Road and pedestrian level crossings shall not be proposed for any part of the high speed route.

Providing grade separated passages to replace the existing road and pedestrian at-grade
passage is required.

3.4.5 Speed on Line
The new network shall be formed with on line double tracks and trains crossing on the right-

hand side. All tracks from El Ain £l Sokhna station to Alexandria and El Alamein stations shall
be capable of accommodating trains running at 200/230 km/h. However, some permanent
speed restrictions will be admitted with justification.

3.4.6 Speeds on Turnouts
According to the speed, swing nose crossings are required to be installed on the high speed

section of the line.
ROW
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New Cairo-Borg El Arab {2 directions) and Borg El Arab-El Alamein (2 directions) routes shall
be 130km/h speed limited at New Cairo and New Borg junctions (diverted routes).

Turnouts at intermediate stations shall be used at the maximum commercial speed of
200/230 km/h on the straight. For trains leaving the main tracks for loops a minimum turnout
speed of 130 km/h to serve station platforms shall be used.

The speed for diverted routes at crossovers areas shall be 100 km/h.
Turnouts at station termini shall accommodate a speed of 80 km/h.
Turnouts inside depot and sidings are 30 km/h speed limited.

3.4.7 Stations
The passenger demand for the year 2050 shall be assessed in terms of numbers entering,

leaving and interchanging and shall be used as the basis to develop the station design and the
safety case. Phasing following the numbers of services at different horizons is permitted.

Platforms at intermediate stations shall be located off the main line thereby allowing non-
stop services to pass through at high speed and calling services to be diverted onto the loops
at speeds of 130 km/h.

The stations shall be designed and constructed to accommodate persons of reduced mobility.

Specific emergency evacuation requirements shall be discussed and agreed with the
concerned authorities and incorporated into the designs. Assumptions in respect of station
facilities, train servicing, ticketing, lifts and escalators, concourse and retail areas are to be
clearly defined by the tenderers in order to calculate the footprint for each of the stations.
Intermediate stations.

3.4.7.1 intermediate Stations

All intermediate stations except Borg El Arab and New Capital shall be designed with two
passing through tracks to allow non-stopping trains to run at the maximum speed limit and
two loops with platform tracks that are only used by trains servicing the stations. Maximum
speed on turnouts shall not exceed 130 km/h on the diverted routes.

——
[ =g
High speed tracks shall be efficiently isolated from the rest of the station by sufficient distance

{not less than 6.5m to the stopping tracks) or with a protection wall to limit sound, ballast
stone projections and derailment impact.

Electric Express Train {High Speed Rail) from £1 Ain El Sokhna to El Alamein
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Crossovers shall be located in close proximity before and after the station to allow two-way
working of tracks in case of maintenance or an incident on one track. They shall permit
crossings at speeds of 100 km/h.

This design provides the advantage of not having passengers standing on a platform where
trains can pass through at 200/230 km/h with the dangerous well-known wind effect as well
as allowing the train calling at stations to be overtaken by non-stopping trains.

Station shall be fully designed by the tenderers on a symmetrical basis to provide the same
ease of operation when trains are running in the reverse direction.

3.4.7.2 Intermediate Stations with T/O Services

Frequent termination of trains with the need to reverse at New Capital, 6th of October #2 and
at Borg el Arab leads to the placement of the loops between the two high speed tracks in
order to facilitate operations. The below schematic is indicative and the number of reversing
platform tracks shall match the needs for reversing the number of trains required to serve the
forecast ridership.

3.4.7.3 Terminus Stations
In order to facilitate train departures and arrivals at termini, a double ladder allowing parallel
moves shall be provided.

\ A=K\

3.4.7.4 Platforming of Trains
The project shall make provision for an appropriate number of platform faces at terminal and
other intermediate stations served on the basis of a minimum of one platferm face per two

trains per hour.

It should be recognized that future platform faces may not necessarily be constructed in the
initial operating phase and that sufficient provision should be made for them to be
implemented with the minimum disruption to the train services in the future.

Platform shall not be obstructed by ancillary activities inside premises located on platforms in
order to secure the passenger circufation.
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The project shall provision for accommodating two 200m long train units coupled together
with the platforms equipped to permit joining and splitting trains within the platform.

3.4.7.5 Schematic of Stations
{Dotted line means the need to secure space for future implementation following the increase

of the traffic)

—

Stations to
be Sen{t_ad

New Capital

(e

Line Layout

Comments

Half of the high speed train services shall
originate from or terminate at this station;
The service growth beyond the initial
opening phase is to be considered in the
development of the station footprint due
to the high likelihood of subsequent
development and extreme access and land
constraints; and '

A dedicated connection shall be established
with the LRT station to enable passengers
to interchange between the services in less
than 5 minutes.

New Cairo

Terminus

i

ok

| 6" October
City #1

I

Half of the high speed train services shall
originate from or terminate at this station;
The service growth beyond the initial
opening phase is to be considered in the
development of the station footprint due
to the high likelihood of subsequent
development and extreme access and land
constraints; and

A dedicated connection shall be established
with the Monorail station to enable
passengers to interchange between the
services.

Half of the high speed and all regional train
services will stop at this station;

For the safety of passengers on the
platform consideration is to be given to
placing platform faces away from the fast

through Iiml
» ROWAD
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Stations to
Line Layout Comments
be Served -l -

e« Adedicated connection shall be estabtished
with the L4 metro line to enable passengers
to interchange between the services in less
than 5 minutes; and

¢  Provision shall be made for a dedicated
connection to the future Cairo-Aswan high

1 : | speed train service.
&' October ® Half'of the high speed a-nd all‘regional train
services shall stop at this station;
City #2 o  Forthe safety of passengers on the
{ platform consideration is to be given to
placing platform faces away from the fast
through lines; and

¢ A dedicated connection shall be established

with the Moncrail station to enable

' passengers to interchange between the
services.

—————

Borg El Arab ¢ All high speed and all regional train services |
shall stop at this station;

! ¢ Provision shall be made on the site of the
FAY ] ﬂ:r station for a future shuttle bus service

, =+ . connecting the station with the Borg El
Arab airport and New Borg El Arab City.

+ High speed and regional train services shall
! originate from or terminate at this station;
and

* The service growth beyond the initial
opening phase is to be considered in the
development of the station footprint due
to the high likelihood of subsequent
development and extreme access and land

constraints.

Alexandria

Terminus
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Stations to
Line Layout Comments
be Served

¢ High speed and regional train services shall
originate from or terminate at this station;
and

e The service growth beyond the initial
opening phase is to be considered in the
development of the station footprint due
to the high likelihood of subsequent
development and extreme access and land
constraints.

El Alamein

Terminus

3.4.7.6 Platform Criteria

The length of the platforms shall allow for passenger access and egress through all doors of
trains to which they may have access, in normal commercial operation and shall be at least
420m long. The height of the platform shall be consistent with the rolling stock in order to
provide easy at grade access and exit with the train floor. The platform width shall be planned
to be between 8.00m and 10.00m for an island platform and 6.00m to 9.00m for side
platforms. The distance between adjacent platform tracks shall be sufficient to provide a
minimum ciearance of 1.2m measured in between two rolling trains.

Platform height shall be 760 or 550 mm to cope with HS standards {TSI. LOC & PAS - TSI PMR)
in order to open the tender to numerous manufacturers.

Platform stepping distance from platform to doorway shall not exceed 75mm horizontally and
shall not exceed 50mm vertically in order to facilitate access/egress of passengers including
persons with reduced mobility.

As tolerance on HSR is very tight, periodic mechanical maintenance shall be conducted to
check the value of the vertical doorway distance and keep it in the admissible vertical and
horizontal clearances

Necessary provision for passengers with reduced mobility shall be made for an easy access to
the platforms and trains by disabled persons, and, as far as reasonably practicable, without
special assistance.

Curves at platform shall be avoided for safety reasons and to reduce the gap to the platform
edge.

Electric Express Train (High Speed Rall) from El Ain El Sokhna to Ef Alamein
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Boarding door marker paints on the platforms shall be used to accelerate the boarding and
alighting of passenger at intermediate stations.

3.4.7.7 Passenger Stations and Freight Trains
Platform distance from center of the track shall also take into consideration ENR passing
freight trains and their aero-dynamical gauge.

The stations are not expected to accommodate freight trains under normal operating modes.
However, provision shall be made for enabling freight trains to stop at stations during
degraded or emergency operating modes. Passenger loops shall therefore be provided at
stations to accommodate 660 m long freight trains.

ENR services: It shall be noted that the existing stations between Matar Borg El Arab Gdeda
and Msakn Toshka shall continue to be served by the ENR services. Also, consideration shalt
be given to enhancing the station at El Salam in order to better serve the National Stadium.

Borg El Arab City station: It shall be noted that the existing station at New Borg El Arab City
will have to be rehabilitated in order to reflect the level of service provided by the regional
trains and to accommodate the forecast passenger flow in an environmentally pleasing
envirecnment.

3.4.8 Depot and Stabling
For all the HSR and regional rolling stock, there will be one main depot facility located in the

vicinity of 6th October City stations at a place that has yet to be defined. The facility shail be
capable of accommodating around 100 to 150 units and shall be designed to provide all levels
of maintenance for one or two types of rolling stock. Staging in accordance with the size of
the fleet is required.

The Project shall assume the provision of one main rolling stock maintenance depot to service
the rolling stock required for the operation of the high speed and the regional train fleet sizes
for the initial operating phase. The project shall, however, reserve the land required for the
future expansion of the rolling stock maintenance depots when the train fleet size has
expanded to cater for the 2050 target year services. The main depots shall be located close to
a main station and at not more than a 10 minute journey time from the route. The project
shall also determine the requirement for additional rolling stock stabling and servicing
facilities necessary to support all the train services on the line.

Depots shall be connected to the network and allow direct rail access to both northbound and
southbound directions. Light facilities at terminus stations may be proposed to facilitate the
maintenance of the rolling stock.

Electric Express Train (High Speed Rail) from El Ain El Sokhna to £l Alamein
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3.4.9 Infrastructure Maintenance
The Project shall assume the provision of infrastructure maintenance bases in order to

support all necessary maintenance activities and to be abie to intervene and to be on site in
less than 45 minutes after a failure occurring wherever on the network,

Maintenance bases shall be connected to the network and allow direct rail access to both
northbound and southbound directions. Road access to these bases is also mandatory,

The permanent way and infrastructure maintenance shall be planned, managed and
monitored from one heavy maintenance base monitoring and controlling some light
maintenance bases. The bases shall be capable of stabling on track plant and all necessary
spares to enable ali maintenance activities to be undertaken. The project shall also determine
the requirement for any additional heavy and light maintenance tools as well as the on track
stabling facilities.

Maintenance facilities may be located inside stations but shall be away from areas accessible
by the public.

3.4.10 Crossovers and Freight Loops
The Project shall assume provision of open-route crossovers for operational flexibility and

engineering access requirements nominally at every 20km along the route where crossovers
are not already provided for other operational reasons.

Not usually served by trains, these crossovers will be used for trains to take a route diversion
in case of failure of either a train or an equipment ahead on the tracks and can also be used
in case of traffic bans for the maintenance of tracks.

The need for recess loops for freight train services, operational flexibility and engineering
access requirements is to be assessed as part of the operational strategy and mix of services
on the lines. Connections to ENR services at discrete locations is to be determined by business
needs or infrastructure maintenance practicality.

Crossovers will be unstaffed and remotely controlled from the OCC.

3.4.11 Emergency Sidings
Emergency siding tracks shall be planned along the line at every 50km in order to be able to

stop a train, alight its passengers, stable the train and bring another train to board passengers
with the minimum of traffic disruption. Connection with buses shall also be enabled in
providing a route access.

These emergency sidings shall be of a usable length of 660 and located between the two main
tracks with two roughly finished platforms that embed the central track to facilitate the

MODERN ENG ERING
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Figure 1: 660 meter long usable length for freight loops

3.4.12 Infrastructure at New Cairo and Borg El Arab Junction
The timetabling simulation study shall demonstrate the possibility to operate the New Cairo

junction {Flows from New Cairo to Borg El Arab conflicting with flows from Borg El Arab to El
Ain El Sokhna) with or without a flyover. The same study shall be conducted for the New Borg
junction with flows Cairo-Alexandria conflicting with flows Al Alamein-Cairo as well as with
flows Alexandria-E! Alamein.

3.5 SIGNALLING AND CAB-SIGNALLING

3.5.1 On line Signalling
The signalling and Train Control System shall comprise train-control {lineside and train borne),

interlocking and Traffic Management System.
A line insurance is required in the case of broken rail.

As trains are expected to run at 200/230 km/h, the drivers are not able to see a sign on the
side of the tracks. A computerized in-cab signalling system shall therefore be provided,

Equipment and products {including software) shall have been proven in high-speed passenger
rail service {at operating speeds consistent with the design ohjectives) for 5 years and shall be
demonstrated to meet the Reliability, Availability, Maintainability, and Safety (RAMS)
requirements in a similar high-speed rail application and in the range of climates similar to
the Egyptian environment.

The signalling system shall be used to provide a “commercial” 4 minute headway between
on-line following trains {integrating the minimum technical headway and a 33% recovery
margin) and 5 minutes in case for skip-stop at intermediate stations. Departures one minute
after overtaking shall be allowed.

For the passenger services the Project shall assume a maximum utilization commensurate
with the ultimate demand figures for the year 2050. The capacity of operating at least 12
trains per hour per direction in the peak on the core section is required. This maximum
utilization includes for the high speed and regional services where it is safe and appropriate
to run a mixed traffic configuration.
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In accordance with the forecast traffic results, phasing the implementation of
equipment/systems at stations and equipment is permitted.

The maximum utilization of the line shall be increased accordingly in the event that freight
services are made to run on the same tracks.

3.5.2 Bi-Directional Signalling
All high speed lines shall be double track workable in both directions. This is to allow trains to

operate at full speed, irrespective of direction, on either track. This will also allow the services
to operate even during a block on one track and to quickly recover the service after an
incident. This arrangement also faclilitates possessions and maintenance works on the tracks.

3.5.3 Automatic Route Setting
Is required to provide the automatic setting of the proper route when a train approaches a

signal according to the planned timetables. Signalmen could manually divert trains from their
planned route for operation matters, but once the train finds itself back on route the ARS shall
return automatically.

Manual intervention shall be provided to set routes where a train is due to turn into a siding
or requires routing from a siding onto the main line.

Manual intervention shall be provided to set routes where a train is due to turn into a siding
or requires routing from a siding onto the main line.

3.5.4 Yard Signalling

It includes the facilities inside the depot and stabling areas and consists of the signals, switch
machines, train detection, and shali be safe and reliable, as defined by the RAMS
requirements and designed to a Safety Integrity Level {SIL)-2 level of safety.

The Yard signal System shall incorporate route setting and locking by means of route logic
control functions, signal aspects which are determined by switch position, route locking, and
track occupancy status.

Yard tracks shall be equipped with a signal system that includes a combination of  axle
counters for routes connecting the yard with the main line.

A single yard maximum speed limit shall also be enforced by the onboard system.

OPERATION CONTROL STRATEGY

The contractor shall propose an organization based on the following items:

© One primary Operation Control Center (OCC) shall monitor and control the whole
main line operations as well as the connectio

o and from the facilities. It shall
monitor and control all the rail assets with ef [ muniq@r@ egial
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equipped “Crisis Room” capable of managing and coordinating the recovery of
incident/accident, emergency events as well as natural disasters shall be provided
and it shall also be equipped with efficient communication means.

©  Ten (10) workstations are expected in the OCC to monitor and contro! operations
{CTC operators and supervisor, rolling stock diagrams, staff diagrams, PA, PIS) and
to supervise railways maintenance activities {control of the Maintenance
Management System).

©  Traction power and power supply will be monitored in another PS OCC located in
the same building and separated from the Ops OCC by a window wall to facilitate
common work with OCC Ops. Three workstations are expected.

O Security OCC will manage the security of the line and will be located in the same
building. Five workstations are expected with the adequate tools {camera control,
raising of alarms + video connection,etc...). Five workstations are expected;

© A back-up OCC with the same equipment than the primary OCC will be provided for
security reasons and will be located in the depot area. It shall have the same
number of workstations with the same characteristics than the primary OCC. The
back-up OCC may be located inside the depot area and shall be capable of taking
the lead in case of failure of the primary OCC. Procedures shall be developed by the
contractors to ensure complete and full safety during the transfer between the
primary and back-up OCC.

& Inside Station Master Office, a back-up control shall also be provided from any
control room equipped with integrated operating facilities (Universal
Workstations) using a secure handover protocol utilizing dual redundant or fault
tolerant central servers interconnected with multiple redundant and spatially
diverse data communications links. It shall be equipped with a Local Control Pane!
enabling the trained staff to locally take the lead on the signalling system and on
the PA and PIS systems. Station BMS supervision will be installed inside these
premises.

3.7 NORMAL, DEGRADED AND EMERGENCY OPERATIONS

3.7.1 Normal Operations
The normal mode of operation of a railway is the day to day working of the systems and

subsystems in the manner they were designed to be used and maintained.

Normal mode operations should be deemed to include the management of minor problems

experienced day to day on the H5R Northern Line such asgancellations and delays caused by
a possible multitude of causes including but not limited -_
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Equipment unavailability;
Passenger actions;

Personnel shortages;

0 00

Unauthorised access etc; and
O The consequent effects thereof.

The safety of a railway system throughout all modes of operation should be ensured by
competent staff strictly applying authorised operating and technical procedures in a manner
appropriate to each situation.

Many of the practices and procedures used to manage normal mode operations are equally
applicable to maintenance, degraded and emergency mode operations. Wherever possible,
clear common practices and procedures should be used to:

O Reduce repetitive documentation;

©Q Reduce training volume; and

©  Minimise the likelihood of errors by personnel thus assisting in the retention of
competence.

Normal mode operations should therefore have additional significance in respect of both
maintenance, degraded and emergency mode operations and effectively form the baseline
for these other modes of operation.

A Normal Operations Plan will need to be developed to detail the following subjects:

© Operations and service planning;
© Managing Train Operations;

© Managing Station Operaticons;

© Managing Maintenance.

3.7.2 Degraded Operations
This degraded operations description in the context of this is provided as guidance for

development by the contractor.

Degraded mode operations are the managed procedures which should be undertaken in the
event of technical failure. These procedures should be an extension of those to be applied in
normal mode operations and therefore should not expose passengers or personnel to
additional or unnecessary risks.

if it is not possible to run the train service, the retention gf trains in stations or the use of
trains to move people to stations should be the first préfereaces in managing the likely

consequences of degraded mode operations. R@W @
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The underlying assumption should be that apart from the specific failure(s) the HSR Egyptian
Line remains fundamentally safe and operable in a restricted format under management
control.

Technical failures are not emergencies and therefore emergency responses are not required.
However, it is recognized that in the climatic conditions in Egypt coupled with the
environment, certain types of technical failure could lead to life threatening situations if
appropriate responses are not effectively and promptly implemented.

When degraded mode operations are required to be put into effect the priority should be to
ensure the safety, comfort and convenience of passengers and the safety of personnel. Inso
far as is practicable, this should be carried out on the basis of common procedures which may
be applied irrespective of the type of technical failure. These procedures may be required to
be carried out either on a system wide basis and/or in respect of an individual location or
locations and/or train or trains.

While detrainment from a train to the track way or emergency walkway should generally be
considered to be a last resort response to degraded mode operations, the limited time of
passenger tolerance on a disabled vehicle possibly without power and in extreme
environments needs to be considered. Additionally Once passengers have been detrained
and therefore exposed the option of moving passengers by train in the affected area needs
to be undertaken with extreme care and is often difficult in uncontrotled situations.

The degraded mode operations plan should recognize the importance of the pro-active
management of technical failures and the need to avoid any unnecessary escalation effects.
Clear procedures, training and the ability of those in charge of degraded mode operations to
fully understand the overallimplications of the possible options will assist the decision making
process and ensure that the most appropriate response to each situation is made promptly.

A Degraded Operations Plan will need to be developed by the contractor to detail the
following subjects:

© Passenger information and customer care during degraded operaticns;

© Degraded train operations;

O Degraded station operations; and

© Degraded operations control operations.

3.7.3 Emergency Operations
This emergency operations description in the context of this is provided as guidance for

development by the contractor.
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An accident is defined as an unplanned, uncontrolled and unintended event giving rise to
death, ill health, injury or other loss.

An incident is defined as an unplanned or uncontrolled event which under different
circumstances may have resulted in an accident.

An emergency is defined as an unforeseen or unplanned event which has life threatening or
extreme loss implications and requires immediate attention.

For the purpose of this document the definition of incident includes accident and emergency.
The Emergency Operations Plan consists of four primary streams:

© Incident Preparedness being the systems and plans in place to identify, detect,
prevent and train for situations;

O Incident Response being the plans, procedures and processes to be followed in
responding a situation;

© Incident Management being the procedures and processes to be followed in
dealing with and recovery from a situation; and

O Incident investigation being the procedures and processes to be followed when
investigating.
The HSR Line should be equipped with a number of systems that can be used to either alert
personnel of an impending situation or be used to manage a situation, isolate or move others
away from the danger of the situation.

The procedures to be followed in such situations as well as the tools with the Authorities with
technical review by equipment suppliers to ensure that the procedures match the technology
and correct operation of the equipment.

3.8 CENTRALIZED TRAIN CONTROL SYSTEM
The railway operation shall be managed from the Centralized Train Control (CTC) system that
shall be located in the OCC and that is in charge of managing real time traffic, ensuring the
safety of moves, managing the rolling stock and the on-board staffing and planning the work
maintenance. Locating the OCC close to the power supply management room is desirable for
reactivity purposes.

The CTC shall be interfaced with signalling devices set along the railway line allow the operator
to access different functionalities for traffic management with a man-machine interface
{MMI). This MMI shall allow the command acquisition, alarms display and the viewing of
control images. The main functions shall include but notdeg limited to:

© To command local signalling rooms (routes, proteetj
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© To display all information to control;

© To locate and to follow train traffic; and

© To load, manually or automatically, from files, programmed route sets.
From a technical point, all signalling systems are fail safe designed and a full redundancy is
securing all wires and equipment to provide the highest level of reliability. With GSM-R (or

equivalent) and RBCs being fully built up with redundancy, under no circumstances the
signalling system will be fully down, except during the switchover time.

The Project requires the following in respect of the control and command and the signalling
requirements:

© Class A unified command-control and signalling functions, interfaces and
performances to be used (as specified by TSI CCS);

O Level 2 ERTMS for the initial service; and

O Appropriate additional functionality required to enable the ultimate line capacity
to be achieved in the longer term.
CTC & subsystems: The CTC will require supporting subsystems to monitor and control
efficiently the HSR operation such as a Traffic Control Management System to provide
automated supporting functions, an Automatic Route Setting system, an Automatic Diagram
System and display facilities (VDU and mimic panel).

CTC & interfaces: Considering that the Signalling system is of fundamental importance to train
operations, the telecom system, and mainly the transmission backbone, shall be designed to
satisfy the needs of the CTC '

The CTC will not remotely control the depot but will only control access to and egress from
the depot(s).

3.9 THE DEPOT CONTROL ROOM {DCR) AND THE STATION CONTROL
ROOMS (SCR)

it shall control all moves inside the depot. DCR shall be located in the depot area and shall
control areas in and around the depot together with access toffrom the main line (dual
signalling). Control and indication arrangements shall be provided such that the mode of
operation shall be possible by a single train controller.

The back-up OCC {Ops and PS) shall be located ciose to or inside the DCR.

Locally equipped Station Control Room shall be proposeg
masters to take the lead in operations and signalling on the

zone in case of failure of
> ROWAD
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to the client to enable Station

the remotely controls.
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3.10POWER SUPPLY AND OCS SYSTEM
The line shall operate with a 2 x 25 kV AC-50 Hz system with overhead catenary capable of
accommodating speeds up to 250km/h. It shall be capable of supporting a minimum of 12 tph
in each direction on the core section. The core wire height shalt be defined in the technical
specification and the AC energy supply shall be designed to permit the use of regenerative
braking as a service brake able to exchange power seamlessly with other trains or with the
primary network supplier.

The traction power supply shall enable the operation under normal and single failure
conditions with at least 20% spare capacity. It shall also cater for the other systems and
functions such as track systems, signalling cabinets, stations, SCADA etc. Sufficient
redundancy shali be provided.

The Project shall confirm with the Ministry of Electricity the source of the electric supply
necessary to power HSR and regional lines.

Provision shall be made for fixed lighting at junctions and viaducts. Additionally, power
supplies for the operation of portable maintenance equipment shall be provided along the
route.

The traction power for the freight trains shall be diesel. However, passive provision should be
made where reasonably practicable for a switch to electric power in the future.

3.11TELECOMMUNICATIONS
The design of the information and communication systems shali result of a comprehensive
assessment of the end users’ needs and the level of data to be transmitted.

HSL shall be controlled from a primary OCC (and back-up OCC or Local Contro! Centers) which
requires high level of telecommunications means.

The telecoms system shall be designed to aliow operators to manage efficiently train
operation and maintenance works.

The Communications System shall provide the medium for the delivery of voice, video and
data signals throughout the HSR and a transmission network shall be provided to serve the
OCC {primary and back-up), the maintenance bases offices, the stations and the Depots.

The Data Transmission System shall provide a carrier for data, audio and video signals
associated with the following Systems:

©  Automatic and Direct Line Telephones, radio an intercom;
©  Public Address (PA) and Passenger Information #{%
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Station and on-board Closed Circuit Television (CCTV);
Time Distribution (TDS);

Signalling;

Power Supply and OCS {SCADA);

Station Equipment (Building Management System);

Plant Monitoring and Control System (PMC);

Security, Access Control and Intrusion alarms;

Billing system;

Ticketing and Automatic Fare Collection System (AFC); and

0 00 0O0O0O OO OO

Management Information System (MIS).

3.12MAINTENANCE

Electric Express Train {High Speed Rail) from El Ain El Sokhna to El Alamein

The maintenance of the HSR trainsets and of the infrastructure is essential to guarantee that
the System will continue to work properly, remain safe and provide passengers with a high
degree of comfort and safety.

All designs shall be developed in a manner that will result in a rail system that will be capable
of achieving the operational requirements.

Designs shali be supported by a performance and failure management analysis to
demonstrate through simulation that operational requirements can be achieved with a
reasonable degree of confidence and that adequate provisions have been included to mitigate
the effects of predictable failure scenarios.

The design should make provision for the on-going maintenance of all delivered assets in
accordance with the following strategy:

©  Provision of adequate facilities, tools and equipment for the light maintenance
{cleaning, servicing, minor repair), heavy maintenance {major repair,
overhaul} and replacement of Rail System components including Rolling Stock;
Q Supporting a maintenance regime capable of undertaking preventative
maintenance  during operational hours;
© Supporting the rapid intervention and replacement of components; and
© Provision of easy and safe access to equipment locations both for maintenance and
exchange of equipment.
To ensure an efficient maintenance the principles applied on existing HSL as well as by norms
such as the European standard called EN13306 — Maintena

MODERN EN
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Adequate maintenance procedures must be adopted for each component of the HSR in order
to guarantee a very high performance for the HSR system during its whole life. These
procedures have to be extended to cover also non-specific railway subsystems like
surrounding roads, accesses, fences, etc,

The people responsible for design, construction {upgrading) and maintenance of a HSR have
to satisfy various requirements concerning reliability, availability, maintainability, safety and
security by seeking:

© To minimize coincidental defaults by the design of the infrastructure and taking into
account the results of the RAMS studies,
To minimize systematic defaults by applying a strong Quality System,
To maximize safety by developing a risk management system,

To maximize the performance of the system by reducing train delays,

o O O O

To maximize the availability of the system by reducing the number of hours of
possession of the line,

© Methods to permit rapid recovery from disruption.
Preference will be given to incremental/evolutionary improvements rather than revolutionary
improvements.

These objectives can be reached by effectively managing maintenance through a
Maintenance Management System and implementing clearly identified procedures:

© To guarantee the safety of the system and the reliability and availability of its
infrastructure,

© To ensure highly adequate maintenance with a brief response time at an optimal
cost,

© For establishing an extended data base to ensure accurate analyses to assist in the
planning and selection of a specific type of maintenance be it on a short, middle or
long term basis,

© For asset management issues/requirements.

3.13FIRE AND LIFE SAFETY

The Fire and Life Safety goal is to safeguard the lives of passengers, employees, contractors,
vendors, emergency response personnel and the public at large when using or being
associated in any way with the HSR.

The strategy to achieve this goal requires will include feguirements:
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O Elimination or reduction in fire and other risks to the safety of persons using or
working on the transport system;

O The timely detection and intervention to mitigate the risks in the event of any
incident;

O Timely emergency evacuation for occupants from any part of the HSR facilities
including the rolling stock in an emergency;

o]

Timely emergency response to the incident scene by emergency services;

o

Timely and effective access for response by emergency services;

© Minimising property damage and the time required for operations recovery and
business continuity;

© Control of the spread of fire and hot combustion products;

© The removal of hot combustion products to maintain visibility and provide tenable
egress routes to facilitate safe evacuation;

© The purging of cold smoke after a fire to allow for reopening of the facility and
restoration of normal operations as soon as possible; and

© The protection of the environment in the design, construction and maintenance of
the fire and life safety provisions.

The fire and life safety design for the HSR (exciuding Rolling Stock) should be based on the
requirements established in NFPA 130 - Guidelines for Fixed Guide Way Transit and Passenger
Rail Systems of the National Fire Protection Association, United States and in association with
other related NFPA Standards as quoted in NFPA 130.

The fire and life safety design should be estahlished in close cooperation with the responsible
local, and/or national autharities having jurisdiction, and should follow any applicable laws
and regulations, codes and standards being subject to the consent of the municipalities
and/or any ather relevant authorities.

The fire and life safety design for the Rolling Stock should be based on the requirements
established in EN 45545 Railway Applications Fire Protection on Railway Vehicles,

Stations and ancillary buildings should be considered as multiple occupancy buildings, with
public areas used for passenger transit and retail classified as assembly occupancies, and the
separated areas with technical rooms ciassified as special-purpose industrial occupancy, in
accordance with the definitions of NFPA 101.

Emergency equipment for the use of passengers should be of consistent design, operating
function and location across the different elements of the HSR Northern Line.

RING
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3.14SECURITY
Each area of the HSR Line should be made secure against intrusion, malicious damage and
theft. All measures necessary should be established in close cooperation with the responsible
local, and/or national authorities having jurisdiction, and should follow any applicable laws
and regulations, codes and standards being subject to the consent of the municipalities
and/or any other relevant authority.

The design should support the safety of users through the provision of modern monitoring
and communication systems in addition to incorporating the most up to date initiatives in
transport safety and security comparable with other leading international high speed railway
undertakings.

The security planning and design should follow a comprehensive approach integrating the
project system design, technology, and operations:

© Design includes architecture, engineering, site planning, landscape design, and
interior design;

© Technology refers to the electronic devices that are installed in and around
buildings and sites; and

© Qperations are the operator’s policies and procedures for running the system.

The security planning and design should consider transparent security strategies for the
project system including but not limited to:

© Design of stations should incorporate architectural planning for clear circulation
and visibility, Crime Prevention through Environmental Design principles, and
accommodate the needs of first responders inside and outside stations.

O Utilize blast resistant design and materials where possible, to minimize flying glass
shards and building debris during and after a blast.

© Site planning should maximize building sethacks from the street, to mitigate the
impact of vehicle bombs. Distance equals safety.

O Develop a layered defense for site planning and architectural building design, with
attention to the site perimeter, the first line of defense.

© Use street furniture engineered to stop speeding vehicles, plantings, level changes,
public art, and water features at public spaces facing roadways, to prevent vehicles
from ramming a facility. Where space allows, these elements may be installed
instead of rows of bollards and concrete barriers.

O Design structural engineering systems to avoid progressive collapse in the event of
a blast.
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©  Design mechanical and electrical systems to mitigate airborne threats and minimize
air distribution of hazardous materials in ventilation systems.

O Provide redundancy for all major building systems and utilities in the event one
power or water source is unavailable or taken out. Locate sources remotely from
each other.

© incorporate access control systems including master key and key watch systems,

© Incorporate biological and chemical sensor technology, explosive detection
devices, video, wireless communications, and computer software to simulate the
spread of potential contaminants.

Q Plan for an all-hazards emergency response approach to disasters and worst-case
scenarios, such as simulated explosions on vehicles, or simultaneous explosions at
several stations.

Athreat, vulnerability, and risk analysis should be incorporated throughout the design process
to provide the data to be used in developing security design countermeasures to mitigate
damage and loss. The threat, vulnerability, and risk analysis should identify the cause and
effect of security risks and categorize and track mitigations through design or procedure,

3.15ACCESS
Access to the HSR Line will be sympathetic to “access for all” principles and should comply
with applicable Egyptian laws and regulations, standards and codes.

The design of facilities should take into account aspects such as baggage, strollers, mothers
with prams, children etc,

Sufficient numbers of stairs, ramps, lifts and escalators should be provided to meet the
forecast loads, operation concept, fire evacuation and architectural requirements. The
intended purpose of stairs, ramps, lifts and escalators should be to move users including
mobility impaired users, equipment and baggage between different levels of buildings or
along connecting structures of significant distance,

Issues related to accessibility should be addressed in close co-operation with customer
associations to make sure the measures and investments proposed meet their requirements
and create a climate of confidence and trust between producers and consumers.

3.16COMFORT
The HSR Line should deliver a high level of comfort.

Comfort should be considered to be a function of:

ROWYD
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© Vehicle ride, including vertical and lateral accelerations and jerks:

C The ride quality of vehicles should be comfortable at all times and not create an
unsafe environment for passengers. This includes the potential for injury due to the
acceleration and or deceleration of vehicles.

Noise and vibration measurements as well as control and mitigation of noise and vibration
levels from the HSR | Line shall be in accordance with the criteria given in European Standards
(EN) and local Environmental Protection Standards, Where a conflict exists the higher criteria
should apply.

Temperatures in trains and stations should be maintained at a level defined inside Particular
requirements and equipment rooms should be maintained in accordance with the equipment
manufacturer's specification.

Space allocations is given inside Rolling Stock particular requirements.
Passenger amenities:

Q Retail outlets will be provided in stations where space permits;
Toilets will provided in stations where space permits;
First aid facilities will be provided in stations;

Seating should be provided for users in stations including platforms;

0 0 0 0

The station design should incorporate features to provide adequate protection
from the extreme weather conditions experienced in Egypt.

Finishes should be attractive, durable, easy to clean and resistant to vandalism.

3.17DESIGN LIFE
The Design Life of the HSR Line should minimize the life cycle cost of operations while
supporting the requirements for reliability and availability. Where it is known that
technological changes will have caused the obsolescence of equipment {for example
electronics) within the design life, the design should support future upgrading.

Specific minimum requirements for Design Life for major components valid for the intended
level of operation should be as follows uniess other LCC is specified in the Particular
requirements:

© Civil and structures 120 years;
Buildings 50 years;
Rolling Stock 40 years;

0 0O

MEP Systems 30 years;
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© Signalling Systems 30 years;
Q  Trackwork 25 years; and
© IT and electronic systems 15 years

An chsolescence plan shall be provided by the Contractor to become able to plan all renewals
and necessary improvements.

4. STAFFING AND ORGANIZATION
The organization to be proposed by the tenderers shall integrate the institutional and
regulatory choices as well as the future operating contract arrangements selected. The
proposed organization shall be based on an authority heading up the HSR network and
overseeing a group of functional departments.

The organization and the staffing shall mainly stem from:

© The technical knowledge, skills and degrees required by staff, leading to staff
trained in the various specialties (drivers, inspectors; station staff, infrastructure
and rolling stock maintenance staff);

o

The volume of work to be performed in each location and in each field;

O The number of yearly working days per type of operation jobs (shifts, etc) for
sedentary staff (station, platform staff, depot, OCC, OHLE, security} as well as for
infrastructure, systems and rolling stocks maintenance sites; and

© On-board staff {drivers and train attendant figures based on the operated hours
and mileage).
Tables: Detailed tables explaining and providing manpower per function, per location and per
type at the four horizons shall be provided by the tenderers.

Training plans: The tenderers shall provide consistent training plans, meaning identifying
competencies per position, then developing initial and regular programs inside training
facilities to assess and maintain competencies, to ensure that staff are competent and
qualified.

Training premise: The tenderer shall provide the necessary premises for all types of training.
Best location will be inside the depot.

At least 80% of the operation and maintenance staff shall be ensured by Egyptian native
people.

The use and the implementation of driving simulators is mandated.

y
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5. PERFORMANCE CRITERIA AND AVAILABILITY OF THE LINE
5.1 PERFORMANCE MANAGEMENT SYSTEM

As part of its compliance and conformance demanstration, the tenderers shall provide an HSR
performance report detailing the expected service level that will be achieved in compliance
with our requirements. For developing this Performance Management System (PMS}, the
rules and standards of the International Union of Railways {UIC) as well as the best
international practices shall be considered in order to ensure a performance level comparable
to the international excellence standards. The PMS shall integrate a list of Performance
Indicators (P1) that shall be formally agreed by the controlling authority prior to handover.
Each indicator shail be clearly detailed with its definition, the measurement units, the applied
rules, the measurement methodology and the pecuniary penalty.

The performance indicators shall be measured at the start of the commercial operations and
the operator shall provide regular performance reports as required by the controlling
authority. The data required to estimate these indicators shall be provided by the rail control
systems that is linked to the TMS inside the OCC,

The controlling authority shall have direct access to the system with workstations belonging
to the system which shall be installed in their premises to be able to monitor and record
events in real time.

5.2 REQUIREMENTS ON SAFETY
The safety of people working on or near the HSR (users, employees, agreed third party and
athers) is very important and shall always be the tenderers’ primary concern. To that end all
designs, construction and installations shall permit the HSR to be operated in accordance with
the highest international safety levels.

Current Egyptian legislation and technical laws and procedures shall establish all the safety
requirements to ensure its commitment to all safety aspects involved in the systerm operation
under the relevant legal instruments.

The tenderers shall reduce the safety risk level as low as reasonably practicable and shall
prepare a rail safety manual {Railway Safety Case including a Safety Management Systemj for
approval by the controlling authority.

If serious injury or death to users or employees on the railway results from non-natural
causes, these will be treated as a breach of the relevant iegislation and the tenderers could
be fined in the event that they are found to be responsible.
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Injuries to employees, including contractors due to incidents on trains, stations, repair shops,
yards, track, or adjacent facilities under the responsibility of the tenderers shall be classified
by severity level (death or permanent disability, serious injury, slight injury}.

The tenderers shall develop a Safety Management System {SMS} as part of their Safety
Manual. This systern should record any incidents reported centrally.

Injuries to users, arising out from incidents on trains, in stations, repair shops, yards, track, or
adjacent facilities under the responsibility of the controlling authority shall be classified by
level of severity (deaths or permanent disability, serious injury, slight injury).

The tenderers shall develop a SMS as part of their Safety Manual to record these events. This
system shall record any incidents reported centrally.

REQUIREMENTS ON OPERATION PERFORMANCE

The required Service Level Commitment which is given in this document shall be met at the
different horizons by developing an operation plan and the rail operation performance of the
tenderers shall be measured against the proposed timetable.

Two performance indicators of railway operation are related to the availability and timeliness
of services related to the timetable proposed by the tenderers, in order to ensure that all
trains are operating on schedule and that punctuality goals wil! be met. The maximum travel
times to be met by the controlling authority shall be established on a peer-to-peer basis
(Station-to-Station) and for the total travel time of the path (the time from the starting station
to the end Station, including the stops).

5.3.1 Requirements on Service Availability
A cancellation is defined as the termination of a train pricr to reaching its destination or the

failure of a train to depart from its point of departure for which it was scheduled to runin the
applicable timetable. There are two types of cancellations:

© Full cancellation shall define the proportion of “missing” operated trains when
compared to the timetable,

s According to best international practice, the level is set at 99% {ninety nine
percent), which means that less than one {1) out of a hundred {100) trains will
be cancelled. The design of the infrastructure and rail systems shall ensure that
this limit is not exceeded.

« The number of full cancellations shall be monitored by the rail control put in
place by the tenderers to generate the operational condition based on timings
points spread along the line in connection with the train describer.

RO
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© Part cancellation and significant lateness: A train is considered to be a part
cancelled if it covers more than half the scheduled mileage and either fails to run
the whole journey or fails to stop at any station on the way.

=  Trains completing their scheduled journey but arriving at their final destination
late by 60 minutes or more also count as part cancelled. These statistics shall
be monitored by the rail control put in place by the tenderers.

= According to best international practice, this level is set at 95% which means
that less than one {1} out of twenty {20) trains will miss one or several stations
on its trip.
5.3.2 Requirements on Punctuality
This will analyse the proportion of trains on schedule compared to the timetable. The delay is
defined as the scheduled stopping stations and arrival of passenger trains up to five (5)
minutes after the scheduled arrival time, according to UIC 450-2 standard.

According to best international practice, the level is set to 98% for passenger trains, which
means less than one (1) trip is delayed in fifty (50) trips made, according to the timetable.

For freight trains, the analysis is carried out at final arrival with trains having a delay of more
than 15 minutes.

For freight trains the level is set to 85%.

These statistics shall be monitored by the rail control put in place by the tenderers to generate
the operational condition based on timings points spread along the line (mainly at stations
and junctions) in connection with the train describer.

5.4 REQUIREMENTS ON INFRASTRUCTURE PERFORMANCE

The controlling authority shall be responsible for safekeeping the infrastructure assets during
the operation of the railway, ensuring that these are maintained in good condition and ready
for use.

Infrastructure quality and performance measurements are essential data for finding out the
quality level of the HSR. Such conditions should assure the users that the comfort levels are
adequate and without perceptible lateral movement, acceleration or excessive vibration.

The controlling authority will conduct objective supervision of the infrastructure through
regular audit of system assets in custody.

The track quality indicator shall be represented by the Comfort Index per UIC 513 standard,
which adopts a 0-10 (zero-ten) scale, considering the medium and maximum acceleration
levels. This index is measured on the lateral, vertical and longitudinal parameters for the
acceleration levels to produce a general comnfort index as defined in UIC513.

Electric Express Train {High Speed Rail) from E| Ain £l Sokhna to El Alamein
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Comfort Index (N} = 6V {Bxp95)2 + {Byp95)2 + (@zp95)2

Where: Bxp is the longitudinal acceleration; Byp is the lateral acceleration; and Bzp is the
vertical acceleration, in m/s2.

According to best international practice and UIC 513 standard, measurements of this indicator
shall be made every three months and at the end of the year, and the average of the
measurements should resuit in a comfort index N < 2.

Reference levels for individual components of the comfort index are as follows:

© Maximum lateral acceleration {m/s2): 0.30;

O Maximum vertical acceleration {m/s2): 0.25;

© Average lateral acceleration {m/s2}: 0.15; and

© Average vertical acceleration {m/s2): 0.15.
For all operating conditions, instantaneous accelerations measured using a 0.50-10 Hz band-
pass filter shall not exceed:
Peak lateral acceleration {m/s2): 2.50; and

Peak vertical acceleration {m/s2): 2.50.

The UIC approach for measuring and estimating the comfort index (based on the vehicle
acceleration limits) takes the measured values of vertical, lateral and longitudinal
accelerations weighted with appropriate filters. The root mean square of accelerations
measured in blocks of five seconds is calculated for a period of five minutes. The point
corresponding to the distribution percentile 95 of each event is then used to calculate a single
parameter.

This process will also monitor the track geometry, allow the planning of maintenance activities
such as ballast re-compaction, and provide preliminary data on the track quality indicator.

Assets Conditions: Weighted index of asset condition scores on a 0-10 (zero-ten) scale,
including the scores for signalling, power supply, civil works, including tunnels, The proposed
formula for calculating this index weights the condition scores of each asset category,
according to the established importance criterion. The weights established for computation
of the scores of asset conditions are as follows:

O Signalling: 30%;
© Power supply: 30%; and
© Civil works (including tunnels): 40%.
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The index of Assets Conditions shall be calculated as follows:

Z (Asset Weightx AssetConditionScore)
Assets Conditions = ==

Z AssetWeigit

Based on results obtained in other railroads, the established rule is an Assets Conditions index
greater or equal to nine {9} each year.

The scores assigned to the conditions of each asset category, using a 0-10 scale per asset will
be based on an annual independent audit.

Asset Reliability and Maintainability: The following shall be implemented for the high speed
line:
O A full lifecycle cost and RAMS oriented approach to design, installation and
maintenance shall be applied to eliminate operational failure;

O A route Failure Modes, Effects and Criticality Analysis (FMECA) shall be undertaken
throughout all stages of the design, development and implementation to identify
high risk or high value locations and to eliminate or mitigate the probability and
severity of failure modes;

@ Infrastructure design shall optimize reliability, reduce the need for maintenance
inspections, facilitate remote monitoring, where possible, and enable easy access
for maintenance;

© An asset database shall be developed through design and construction based
around a geodetic control grid to locate and identify all asset components;

© The monitoring and maintenance of fixed assets shall be undertaken without
disruption to the operational railway;

O High speed infrastructure recording and monitoring shall be undertaken in
conjunction with the use of remote condition monitoring. Visual inspection shall be
restricted to key assets and undertaken only when trains are not running;

© Infrastructure condition degradation shall be detected through routine inspection
and monitoring and rectified before causing an infrastructure failure;

© Achievement of the specified system punctuality/reliability will require
infrastructure assets and configurations to have high levels of reliability and
maintainability. The specific numerical requirements will be detailed in the
technical specifications.
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© Network availability requirement (99.59%) is given in the Maintenance
Specification.

5.5 REQUIREMENTS FOR ROLLING STOCK

Rolling Stock proper maintenance throughout its life cycle is essential for system operation
according to the established standards. Experience in other railways show that rolling stock
failures are the main cause of delays. Maintenance programs, including train cleaning shall be
provided.

The most important rolling stock reliability and availability indicators is the failure rate of the
trains,

The trainsets shall achieve the following specific RAM performance targets:
O Mean Time between Service Interruptions (MTBSI): 2000 hrs. {>5 min delay
entering or leaving a station)
Mean Time between Component Failures {MTBCF): 278 hrs,
MDBF - < 15 events/Million kilometers (>5 min delay entering or leaving a station)
Mean Time to Restore Service (MTTRS): 0.9 hrs,
Mean Time to Repair (MTTR): 2 hrs.
Trainset Availability: 95%.
Availability at Fleet Roll-Out : 85%.

o 0 0 0 0 0

O Availablility during warrantee period:90%

MTBSI is the combined allowance for Mean Time between Failures {MTBF) for Significant
(MTBFI) and Major (MTBFS) failures in EN S0126-3, and is equal to the inverse of the sum of
all Trainset service interrupting failure rates.

MTTRS is the mean time in man-hours to restore regularly scheduled service after a service
interrupting failure, including time to identify and bypass the failure, or to bring a gap Train
into service. For the Trainset, MTTRS is the sum of all failure mode Maintenance Ratios
divided by the sum of all service interrupting failure rates. Each failure mode Maintenance
Ratio is equal to the failure rate for that mode times the MTTRS for that mode. The
Maintenance Ratio for an item is the number of man-hours of restoration time per hour of
item operation.

MTBCF is the mean time in Trainset revenue service hours between failures that require
Corrective Maintenance (CM), but do not cause a service interruption. MTBCF is equivalent
to MTEBF for Mincr failures (MTBFM) in EN 50126-3.
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The tenderers shall develop a management system which will form integral part of its
maintenance procedures. This system should record the incidents and delays in centralized
form, classified by cause.

5.6 REQUIREMENTS ON STATIONS AND SHOP YARDS

5.7

5.8

The cperational and maintenance conditions of stations (facilities and environment) are very
important for users, Moreover, delays in railway systems can occur due to deficiencies in the
operation of the Stations, causing problems in the rolling stock availability to meet the
schedule, Service delays in out-of-order shop yards can reach the entire operation of the HSR
considering that the trains will not be available to operate on schedule. Consequently, the
effective and structured use of shop yard facilities is also a key element in maintaining a fleet
free of problems.

The indicator shall include elements that reflect the availability conditions for use of Stations
and repair shops to provide an indication of the quality and long-term performance of assets,
such as platforms, circulation areas in Stations and information to users at the stations,
waiting areas for users, access to shop yards; and washing machines for cars.

COMPLAINTS FROM USERS

It is expected that the HSR operates with high quality level compared to competitive transport
means, and surveys to identify the degree of User satisfaction will be applied to assess their
perception of service quality. For this purpose, the controlling authority shall carry out
independent surveys that include questions on a variety of aspects related to the services
provided to identify the level of satisfaction of H3R users (general service, cleanliness of trains
and stations, level of facilities on trains and at stations, availability of information).

The number of complaints received by the controlling authority shall also be taken into
account.

ENVIRONMENTAL REQUIREMENTS

Environmental impact of the HSR can be significant because of the project size. As a least
requirement it is expected that the HSR is developed according to the Egyptian environmental
legislation.

Noise and vibrations measurement: The noise and vibrations produced by the rolling stock
must be set out and measured in several points within the train. Noise measurements shall
he made according to EN ISO 3095:2001.

Energy consumption: The controlling authority shall develop a measurement system to
monitor the energy consumption of the traction system energy consumption of every train.
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6. OTHER PERFORMANCE REQUIREMENTS

6.1 CLIMATE COI\]DITIONS
The Contractor shall take into account the particular climate of Egypt (extreme heat, wind and
dust) to implement the RAMS criteria in the execution of its Design and Build Contract, This
should lead to meet the performance criteria on availability and to facilitate maintenance of
the assets,
The Contractor shall propose detectors functionality and location after its own risk
assessment in relation with the assessed risks given in the Environmental Impact Assessment
(river flooding, excessive precipitation, high winds, seismic...) to be implemented, if any,
through Variations issued by the Engineer,
All arrangements for protection against climate or seismic activities shall as a minimum meet
the requirements of the relevant authorities. The cost of protection against climate or seismic
activities is deemed integrated into the Contract price.
If the Contractor decides to use detectors, a link shall be made between these detector to the
signalling and operation in order to send alarm (reduced speed or stop).

6.2 ERGONOMY
Ergonomics and human factor consideration shall be given to all foreseeable operating
conditions including normal , degraded and emergency operating conditions, this apply but
not limited to control room, workshops and track side environment.
Ergonomic design studies covering the ergonomics and human factor shall be conducted in
detailed design.
Ergonomy and human factor shall be implemented according to relevant standards.

6.3 SUSTAINABILITY
The Contractor shall ensure that sustainability features are incorporated into the Design of
rail infrastructure projects where feasible.
The Contractor shaii develop and submit a specific Sustainability Awareness Strategy for the
Works.

6.4 ENERGY REQUIREMENTS

Electric Express Train (High Speed Rail} from E| Ain Ef Sokhina to €] Alamein
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systems, low-embodied energy materials, and the application of renewable energy

techniques shall be incorporated into the Design.
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6.5 ENERGY CONSUMPTION

The Contractor shall review all potential sources of energy and a sustainable energy strategy
shall be determined.

The design of the buildings {stations, ancillary buildings and depots) shall incorporate energy
efficiency measures,

6.6 GREENHOUSE GAS EMISSIONS
Within the Management Plan, the Contractor shall state how he shall minimize fuel
consumption and vehicle emissions during construction as far as possible through the use of
efficient and well-maintained vehicles and effective planning to minimize the concurrent use
of plant and equipment in various areas of the site.

The Contractor shall specify ultra-low sulphur fue! where practical for construction vehicles
and equipment onsite,

The Contractor shall specify construction materials within Egypt where practical to minimise
Greenhouse gas emissions.

6.7 INNOVATIVE PRACTICE
The Contractor shall propose innovative and relevant ideas for the rail infrastructure which
provide environmental or sustainability benefits to the local community. Maximizing the
usage of products which comply with the required specifications and procedures and which
are available on the Egyptian market is required. Such ideas may be determined through
partnerships with local and international universities and agreed by the Employer.

The Contractor shall propose, consider the benefits of and adopt sustainability initiatives to
apply to the Project.

6.8 LOCAL INDUSTRY PARTICIPATION

The Contractor shall preferably work with local suppliers for materials, components,
equipment, etc.

6.9 EMC/EMI
The EMC shali be in accordance with EN61000.

The Contractor shall adopt any relevant measure to guarantee that the project meets the
requirements for electromagnetic compatibility, earthing, bonding, straight current and
lighting protection whatsoever the phase involved (Design, Construction, T&C ...},

The Contractor shall submit an EMI/EMC Pian to cover the Electro-Magnetic Interference
{EMI} generated by the HSR, the Electro-Magnetic Compatibility (EMC) of the pieces of
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equipment installed on the HSR and the efficiency of the immunization works carried out on
the close existing infrastructure in order to ensure that the operation of the HSR will not
export risks to neighbouring networks.

EMC design system documentation shall include, where appropriate, EMC modelling report,
EMC analysis report, EMC design drawings, EMC design review and the project specific
earthing and bonding design review.

The principle is as follows:

EMi: The contractor will take the necessary measurements to show that the EMI generated
by the infrastructure is under a level specified by the relevant regulation. Electro-magnetic
and efectrical field will be measured as well as the voltage induced in a cable laid in parallel
to the track specialiy for this test.

EMC: The Contractor is required to ensure that what they install on the High speed line is
compliant with the relevant reguiation, making their systems capable of withstanding the EMI
up to the level specified by the relevant either Governing Law or on-Site law.

Emi/Eme Testing Program : Once the list and description of tests and measurements have
been produced at the end of the Design, they will be put in accordance with the energisation
sequence and dynamic testing.

Measurements shall be undertaken by the Contractor at particular occasions:

©  During integrated factory tests

During on-site tests

During the first energisation of the OCS

During the short circuit test that follows the first energisation

During all other sub system test

O 0 0O OO

During the first run of an HSR train set on the HSR
© During the “Heavy Load” test carried out with several HSR train sets

Test shall be the subject of detailed planning and coordination with the result uses for refining
the onsite testing to ensure that all systems are fully integrated into the overall operating
environment.

6.10SECURITY

The security goal is two-fold with the Safeguard the life of passengers, employees,
contractors, vendors, emergency response staff and the public and the protection of the
assets of the rail transport system.

The strategy to achieve this goal shall the following requirements:

ROW
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O toeliminate or reduce security risk to the safety of person using or working on the
transport system

O To eliminate or reduce security risk to the damage of asset using material or
physical effects that provide resistance to extreme threat consequence o enable
timely detection and intervention to mitigates the risks in case of any incidents

©  To ensure timely emergency response and to allow effective access for response by
emergency services.

2  To minimize the time for operation recovery

The Contractor shall submit a Security Plan {or Safety Plan) within the specified schedule. The
Engineer will review and check the Contractor’s Security Plan and shall have the right to
require the Contractor to make amendments (if any) accordingly to suit, The Contractor shall
submit a detailed revised plan within 56 days of the review and checking of the Engineer.

The Contractor shall be advised by Egyptian Police in his Security Plan at his own costs.

The Contractor shall be responsible for the security of the Works areas, including storage
areas for Rolling Stock, systems equipment, cables, cabinets, energization areas, electrical
equipment, etc., from the Commencement Date to the hand over to the Employer.

The Contractor shall set up and operate a security system whereby only those persons entitled
to be in such areas can enter.

Security Design Criteria: The security planning and design shall encompass the latest industry
standards, innovations, emerging design trends, and technology developments impacting
security in transportation systems and the building industry. They shall follow the directives
of the Egyptian Police; they are deemed integrated into the Contract Price.

Scope: The Contractor shall provide an overall security strategy report that covers the whole
security strategy to implement in this project. This report shall provide:

© Arisk evaluation {combination of the celerity and the probability of occurrence of
a hazardous events)

O The security evaluation shall describe the design approach to systematically
identify all security risks introduce in the design of the station, ancillary buildings
and in depots.

© Risk mitigation based on ALARP standards

This report shall be communicated to the Engineer for acceptance subject to the previous
acceptance by the Egyptian authorities.
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Minimum requirements: The security strategy shall be based on a prescriptive approach
applying codes and standards and a performance base approach and based security
engineering and management processes.

At stations, the Contractor shall implement a policy of security risks by Design through the
following measures as a minimum:

© Central monitoring of station systems;
Fire detection,

alarm and CCTV equipment both internal and external to the station;

0 0 0

Communications equipment allowing passengers to contact the station operator or
control centre;

Alarm systems to the station operator or BMS
Intrusion alarm systems;
Access control and master key systems;

Cash management systems;

0 0 0 0O

BMS room equipment with screening facilities and recording.

© The provision for a security control room with screening and recording facilities.
For rail System Alignment Including Ancillary Buildings, the Contractor shall take all necessary
measures to guarantee absence of risks and shall implement as a minimum the following
measures:

© Perimeter fencing {Civil works) or walls;

O CCTV equipment along perimeter fencing at exit points and risk sensitive areas;

© Communications equipment allowing staff and passengers/members of the public
to contact the BMS;

© Intrusion alarm systems

© Access control and intrusion alarm system

© Public address systems.
For depots and depot buildings, the Contractor shall take all necessary measures to guarantee
absence of risks and shall implement as a minimum the following measures:

© Perimeter fencing or walls;

© CCTV equipment along perimeter fencing and at all egress points

© Communications equipment allowing staff to contact the control centre;

o]

Intrusion alarm systems
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O  Access control and master key systems;
© Railway
© Systems
© The provision for a security control room with screening and recording facilities.

Q Public address systems.

6.11HEALTH & SAFETY
The Contractor shall in line with the International {BS 8300/OHSAS 18001) or its equivalent
H&S requirements and standards, comply with all safety and industrial health legislation
including, without limitation, ali applicable local rules and regulations. Certifications shall be
provided to the client,

Within 42 days from the Commencement Date, the Contractor shall transfer to the Engineer
its proposal of Heaith and Safety Management Plan as per the Employer's requirements.

Notwithstanding any other legal or contractual requirement, the Contractor shall implement
a safety enforcement program to be administered under a qualified and experienced health
& safety officer.

Details of the program and resume of the health & safety officer shall be submitted to The
Employer who will review and check, and will report and approve within thirty (30) days of
the Commencement Date.

The Contractor shall provide evidence that these clauses are transferred to its Sub-
Contractors and sub-consultants.

The Contractor is to ensure and comply with the wearing of efficient safety helmets and work
shoes and, where necessary, eye goggles, ear protectors, safety harnesses and other personal
protection equipment for all personnel. And provide First Aid Kit in all areas of works as
deemed necessary in accordance with International Standards.

6.12ENVIRONMENT MANAGEMENT STANDARD
In addition to the provisions of the Governing Law, the Contractor shall fulfill the International
standards (I1SO 14001).

The Contractor shall take all reasonable precautions and select appropriate tools, equipment
and installation methods to avoid causing a nuisance arising from its operations and shall
minimise inconvenience to the public.

The Contractor shall comply with the following:

O Noise Management,
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O  Water Quality Management,
© Liquid Waste Management,
© Refuse Management,
© Hazardous Substance Management,
© Chemical Management,
© Public Hygiene Management,
O Waste Discharge,
O Site Cleanliness,

O And the alike.

The Contractor shall provide evidence that these clauses are transferred to its Sub-
Contractors and sub-consultants.

The design of the buildings {stations, ancillary buildings and depots) shall incorporate a high
level of recyclable material, an architectural study for site/landscape insertion.

The design of the buildings (stations, ancillary buildings and depots) shali also consider very
low energy consumption buildings and all means of producing more energy than necessitate
by the building by itself.

7. OPERATION AND MAINTENANCE DOCUMENTATION
7.1 LANGUAGE AND SUBMISSIONS

Both operations and maintenance manuals shall be provided covering all items provided as
part of the Works,

Based on manufacturers’ documentation, state of the art documents shall be provided in both
Arabic and English language and they shall be sufficient to provide the Employer with
adequate guidance to conduct operations and maintenance.

All documentation shall be submitted in both hard and electronic format in English and in
Arabic language. In case of discrepancy, the English version shall prevail and the translation
shall be certified by an accredited translator before submission to the Employer,

A second complete revised draft set of operating and maintenance manuals incorporating
feedback from training up to this date and suitable for use during T&C phase 4 (dynamic
integration tests) shall be submitted for review at the latest four months hefore the
commencement of T&C phase 4.
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7.2

7.3

7.4

Electric Express Train (High Speed Rail} from El Ain El Sokhna to El Alamein

A first draft complete set {operation and maintenance) shall be submitted at the latest one
year before the phase four of the Testing & Commissioning procedures {dynamic integration
tests).

The complete final set of operating, maintenance and training documentation updated as
required with feedback from the trial running, including 5 sets in original and an editable
electronic format version, shall be submitted at the latest one month prior to the
commencement of phase 5 of the TC (trial runs}.

If any modification to the Works is needed during the defect liability period that warrant a
change in operating or maintenance practice, updated relevant approved manuals and
corresponding training documentation shall be provided in original editable electronic
format.

OPERATION DOCUMENTATION

The Contractor shall be responsible for the preparation of the operating Rule Book and the
other operation procedures manuals, regulations and any other documents necessary for the
management and operation of the Project in accordance with the existing Egyptian Railways
documents and in close cooperation with ENR Safety and Operations officers to ensure
technical correctness and to confirm that all input has been correctly interpreted and
incorporated.

OPERATING RULE BOOK

Technical input associated with the Works shall be provided to the Employer for incorporation
into the 'Operating Rule Book'.

The 'Operating Rule Book' shall contain all rules pertaining to the conduct of personnel, the
safety of passengers and personnel, the interpretation of signs and the Operator's obligations
to third parties.

The 'Operating Rule Book" shall contain references to the rules to be applied to protect
maintenance functions,

The "Operating Rule Book" shall cover the actions required to ensure safety for the
restoration to normal operation of maintenance activities.

EQUIPMENT OPERATING PROCEDURE MANUALS

Equipment operating procedure manuals shall be provided in sufficient detail to enable the
Operator to daily operate the system.

These manuals shall be produced specifically for each group of users with due regard to the
qualifications of personnel who shall be required to refag to them.

MODERN ENGI
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The information contained within the various equipment operating manuals shall include, but
not be limited to the following:
© General functional description of the equipment
Principle of operation with illustrations
Detail of operation
depicting equipment layouts

detailed operation instructions

O 0 0 0 O

description of operator adjustable parameters
O  description of fault alarm and error codes with recovery procedures

The information provided in the equipment operating procedure manuals will come from the
maintenance documentation and will be closely link with the operating rule book.

7.5 OPERATION ACCESSORIES
Advice and assistance shall be provided to the Operator in the listing and specification of all
operations accessories to be provided and shall specify all furniture and operations
accessories that are defined in the rule book.

Operations accessories may include, first aid equipment. stretchers, torches, hand signal
lamps, flags, personal protective equipment, megaphones, temporary barriers, warning
notices and incident management kits for use in normal, degraded and emergency operating
conditions.

7.6 MAINTENANCE DOCUMENTATION
Maintenance manuals shall be provided for all equipment and software supplied as part of
the Waorks.

A complete list of all equipment and devices shall be provided inside a database that could be
easily transferred to the Maintenance Management System for upload and building of the
maintenance documentation

Maintenance manuals shall be provided in sufficient detail to enable the Employer to operate,
test, maintain, overhaul, and repair the Works to meet the specified maintainability,
reliability, and availability requirements.

The manuals required for maintenance shall be complete and shall at least includes the
following:

©  Preventive maintenance manuals;
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© Corrective maintenance manuals for the first step of maintenance. This includes
fault finding instructions to the lowest line replaceable unit;

© Workshop maintenance manuals for second step maintenance;

© Equipment illustrated parts catalogues down to bottom level components and
Software system manuals including full instructions for reinstallation of all
executable code from back-up copies.
7.6.1 Consumables and Spares
A list of Consumables and Non-consumable Spares shall be provided. Based on service history
calculations with evidence of their sufficiency (theoretical predictions, system failure rates),
the calculated quantities to be provided shall take into account the minimum order quantities
and the lead times as well as the impact of their failure an normal running of services and the
maintenance plan. The list of spare parts shall take into account the obligations for the
reliability, availability and maintainability of the Works.

7.6.2 Maintenance Accessories
A list of all tools and accessories that are necessary for the safe and efficient maintenance of

the Works shall also be provided including as well as all such tools and accessories identified
as being necessary to carry out the procedures in the maintenance manuals.

7.7 TRAINING OF FUTURE OPERATORS AND MAINTAINERS

7.7.1 Training Plan
An integrated Training Plan shall be coordinated with the Operator and with the Infrastructure

Manager to ensure that training related to the works is integrated into an overall training
plan. It shall be prepared with them taking into account the specification and configuration of
the works to be provided {managers, drivers, engineering staff, signalmen, supervisors,
technicians...); Training shall be provided for a sufficient number of the Operator's staff at all
grades.

Training plan shall be submitted to the Client for agreement.

The training plan shall clearly define the training programs dedicated to key instructors for
them to be able to train others at a later stage. Updates shall be integrated. This training shall
lead these staff to:

© Operate safely and efficiently all works;

© Maintain, repair, replace and reconfigure zall equipment associated with the Works
and modify or alter it

O Passing on this information to others.

Training courses shall include safety matters in the theoretical and practical studies in close

relation with the staff expected jobs.
ROWM& )
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As associated costs of training, rent of premises, travel and accommeodations of trainees or
inspection committee will be borne by the contractor.

7.7.2 Training Manuals and documentation
Training manuais and training aids shall be provided covering all itemns provided as part of the

Works for operations and maintenance in accordance with the operations and maintenance
manuals.

The complete set of training manuals shall be issued four months before the start of T&C
phase 4 in order to get approved by the Employer, the infraco and the opco and the final
version shall be issued at the latest one month before the T&C phase 4.

7.7.3 Training Centers
One training center is required close to Bang Sue station with classrooms, tools, simulator

equipment that are identical to those on site and all life facilities for the staff in order to train
both operation and maintenance staff. These centers will be managed by the contractor in
the future.

A driving cab simulator is required and clarified in the RS PR.

8. FUTURE PROOFING
The Project shall evaluate the potential for future proofing through comparison of the cost of
providing future capabilities now versus retrofitting in the future. The Project shall also
evaluate the passive provision of four tracking the route.

It is also recommended that the implementation of minimal asset management and condition
based maintenance capabilities for the core track, signalling, civils, and rolling stock assets is
undertaken. The vast distances present on the rail corridors, as well as rapidly decreasing
costs for remote monitoring installations and rapidly evolving lower power connectivity
options (Sigfox, LoRa) mean that this opportunity must be identified early and requirements
must be integrated at the design phase. The resultant data should be centralized and
managed reactively and intelligently with a big-data approach, in order to best optimize asset
maintenance and life cycle costs of the system as a whole.

9. SUSTAINABLE DESIGN
The Project shali, through the design process, seek to avoid adverse impacts through the
application of international sustainable guidance. In particular, consideration shall be given
to the energy efficiency of the operation of the trains and the rail infrastructure as well as the
energy requirements of construction and materials, as a means of establishing low energy
priorities within the scheme as a whole.

Electric Express Train {High Speed Rail} from El Ain El Sokhna to El Alameiri_r:;h:
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Consideration shall also be given to ensure that there is no increase in flood risk as a result of
the project. This can be achieved by maintaining overall flood storage capacity and avoiding
disruption of flood flows.

The Project shall seek to avoid direct or indirect harm to historic cuttural resources, landscape,
water and ecological resources, to mitigate adverse impacts where necessary, and to enhance
such resources where practicable.

Measures to achieve this should be commensurate with the sensitivity of the resource and
will reflect the level of protection afforded through relevant laws and policies. The
recommendation of the E!A shall be incorporated in to the designs particularly those for
controlling noise and vibraticons.

It is assumed that the route is for the use of electric and diesel trains with non-polluting
cargos. It is also assumed that the Project shall seek to avoid or, where this is not practicable,
to minimize demolition of properties and, in particular to minimize residential land-take and
demolition.

The Project shall seek to maintain the health and amenity of residential communities
potentially affected by the route. This shall include, where practicable, maintenance of access
to shops and services and maintenance of environmental conditions such that significant
adverse effects on health and amenity are mitigated.

SCOPE OF WORK

The Contractor shall deliver a High speed rail System, designed and built upon the
performance specifications and dedicated RAMS requirements, within the set deadlines and
the prescribed quality.

The Contractor shall execute the Works in such a way that they will contribute to ensure a
safe, efficient, reliable, attractive, clean, comfortable, and quiet and user friendly service for
the travelling public, and will assure the safety and security of the personnel who work on this
project.

The Contractor must ensure that the design and the construction shall take into
consideration, and be accessible to, physically challenged people and shall be an
environmental friendly installation.

ROWR
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11. DESIGN SUBMISSIONS
11.1GENERAL REQUIREMENTS

The Contractor shall design the Works on the basis of the Basic Design accepted by the
Employer in the bid phase.

The Design of each parts of the Works must be fit for their intended purpose indicated into
the Employer’s Requirements.

During and after construction, the Works shall be safe both, robust, reliable and durable.

Acceptance of the Design by the Engineer shall not relieve the Contractor of its liabilities under
the Contract and under Governing Law.

11.2 TEAM LEADER REQUIRED EXPERIENCE

As a minimum the following positions need to be addressed with ad hoc curriculum vitae:

Design manager [20 years in the field Various documented
' experiences in design and

construction of HSR design
system

Signalling design lead | 15 years in the field Various documented

Engineer experiences in design and
construction of HSR Signalling
system

Power supply design | 15 yearsin the field Various documented

lead Engineer experiences in design and
construction of HSR Power
supply System

Catenaries design lead | 15 \';ears in the field Various documented

Engineer experiences in design and
construction of HSR Catenaries
system

Telecommunication 15 years in the field Various documented

design lead Engineer experiences in design and
construction of HSR
Telecommunication system

T
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AFC design lead Engineer | 15 years in the field Various documented
experiences in design and
construction of HSR AFC
system

Maintenance Engineer 15 years in the field Various documented
experiences in design and
construction of HSR
Maintenance system

OCC Engineer 15 years in the field Various documented
experiences in design and
construction of HSR OCC
system

Rolling Stock Engineer 15 years in the field Various documented
experiences in design and
construction of HSR Rolling
Stock system

11.3DELIVERABLES FOR DETAILED DESIGN
The Contractor shall submit three (3) sets of hard and soft copy of all drawings and data and
record and submit such documents in the agreed format, to the Engineer.

Each design submittal shall be supported appropriately by:

0

System block diagrams

Calculations

Functional descriptions

Technical descriptions

Construction drawings showing equipment locations
Foundations, fixing, mounting and cabling arrangements
Electrical diagrams

Plumbing diagrams

Utilities layouts

Catalogues

Samples

o OO0 0O0OOO0OOO0OO0O O

Other necessary information, etc.

ROW
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Each design submittal shall include cross-references to the Employer’s Requirements of the
Technical Specification relating to the Works and the standards on which the design is based.

All drawings shall be accurate, to scale and be fully dimensioned.

No hand-drafted drawings will be permitted.

12. TESTING AND COMMISSIONING
12.1 SCOPE

All materials, goods, equipment and manufacturing processes for the Works shall be subject
to inspection and the witnessing of tests in accordance with the Conditions of Contract and
as stated in this Clause.

The Contractor shall perform all inspections and tests applicable to the Works and provide all
associated documentary records.

The inspections and tests shall include in particular:

C Type testing of materials or components Factory acceptance tests carried out
before shipping of manufactured materials and equipment;

o)

On-Site testing during construction and installation, including verification of
surveys and set-outs, technical verification, etc;

On site functional testing

On site static integrated testing

o 0 O

On site dynamic testing,
O Trial runs

Unless agreed in writing by the Engineer, key personnel engaged on testing shall be qualified
and independent of those directly engaged in the construction and installation of the Works.

The Contractor shall present for the approval of the Engineer a Testing & Commissioning Plan
a describing all test and commissioning activities and sequencing of tests up to the beginning
of Trial Runs phase.

The T&C plan may include tests description per systems as separate documents for
convenience.

All costs associated with testing shall be borne by the Contractor, including power supply,
equipment’s (diesel generator, apparatus, etc.), devices and specific tools, the services of any
specialized personnel or independent assessors, and integrated testing phases with Sub-
Contractors and Relevant Authorities.

Electric Express Train (High Speed Rail) from El Ain El Sokhna to El Alamein
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Equipment, apparatus and materials for in situ tests and laboratory compliance tests shall be
provided by the Contractor.

The equipment and apparatus shall be properly maintained by qualified staff and shall be
calibrated before testing starts and at regular intervals as agreed by the Employer.

All appropriate laboratory tests shall be carried out in laboratories/ facilities selected by the
Contractor, provided that they are accredited for the relevant work according to 1SO 9001
standards and Quslity Management Regulations or other standard acceptable to the
Emptloyer, and that particulars of the proposed laboratory are submitted to, and approved by,
the Employer.

If it is found as a result of inspection records and test reports issued by the Contractor or by
agreement between the Parties to this Contract or by independent technical advisers engaged
as aforesaid, that the quality of the Works is not in conformity with the International
standards and local regulations, then the Contractor shall undertake remedial or corrective
actions regarding the Works,

The Contractor shall provide access for the Engineer and/or local authority representatives to
monitor all tests and give access to all test records.

The objective of the Testing and Commissioning process is to progressively set to work the
elementary systems, sub-systems and Commissioning Lots of the HSR. This shall be carried
out in a manner which ensures safe operation at all times, and demonstrates that the HSR
meets the Employer’'s Requirements, requirements of the statutory regulations, and such
conditions shall enable the Employer to obtain the Permit to Use.

The Testing and Commissioning Process is structured in such a way as to allow each
subcontractor or contractor to progress without being impeded by the other subcontractors
or contractors until their systems are being integrated with others. Connection between
elements are established only when they have been satisfactorily tested.

12.2PARTIES INVOLVED iIN THE T&C PROCESS

These include the following, noting that the Client will facilitate the integrated test with Other
Contractors and/cr authorities:
O Systems Contractor
Civil Work Contractors
Rolling Stock Contractor

Energy providers

0 0 00

Egyptian National Railways
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© Non Railway Facility Networks

O Independent Verification & Validation Checker
O Egyptian H&S Authority

© Independent Safety Assessor {CENELEC 50128)

© Safety Authority (Permit to use}
12.3ELEMENTARY SYSTEMS

The elementary systems which are included in the Testing and Commissioning of the HSR are:

© Civil works,

Track works,

Power Supply,

Overhead Catenary System {"0CS”"),
Mechanical & Electrical ("M&E”"},
Signalling,

Telecommunication system,

AFC,

Rolling Stock (Signaliing train borne equipment),

O 0000000 0

OCC: The Contractor breaks down his systems into functional units, commission
each of these, and then commission between these units to enable the whole
Transportation System to be brought into service (including SCADA),
©  The Sub-Systems are functional divisions of the Elementary Systems which can be
tested separately from the others. For example the Cab Secure Radio may be
considered as a Sub-System of the telecommunication systems.
The Commissioning Lots are a further division of the Sub-Systems. Taking into account the
geographical extent and the significant volume of the plant and materials representing a sub-
system, it will be necessary for the purposes of Commissioning by the Contractor to divide it
up into a certain number of functional sub divisions called "Commissioning Lots .

The following criteria will be used to establish the Commissioning Lots:
© Functional sizing of a Commissioning Lot;

© Synchronization with construction/installation;

© Progression in commissioning a system.

X
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TESTING AND COMMISSIONING STRATEGY

12.4.1 Overview
A "structured management" is the major principle applied to the Testing and Commissioning

of the HSR. To minimize the duration of debugging on site and to reduce the interdependency
of the Contractors' programs during the early stages of the process, all items are extensively
tested, simulators, before being connected together.

12.4.2 General Requirements
The five Testing and Commissioning process phases are described below. Throughout this

process, the following general principles apply:

Tested plant and materials, infrastructure and systems remain the responsibility of the
Contractor who installed and tested them. The integrity of all plant and materials,
infrastructure and systems previously tested by the relevant contractor {or member within
the contractors ‘organisation} is verified by him before he or any contractor or member
within the contractors ‘organisation proceeds with subsequent phases or sub-phases of
Testing and Commissioning. Throughout Testing and Commissioning, access shall be
controlled by the relevant contractor for the areas for which he is responsible to prevent any
unauthorised alteration or damage to any part of the HSR.

The contractor inform on a timely basis other Contractors, the Engineer, the external railway
networks and the external facility networks of their Testing and Commissioning interface
requirements.

All Test Procedures must be submitted to and accepted in advance by the Engineer and also
the relevant affected parties.

The contractor provide a Contractor’s Testing and Commissioning Plan detailing all tests they
will carry out during Phases 1 to 4.

The Contractors’ Testing and Commissioning Plans take proper account of;

© the other “Contractor’s Testing and Cohmissioning Plans
© the conditions necessary to enable the Employer to obtain the Permit to use
© the requirements of the an railway facility netwarks; HSE Authoerities

The Contractor develops detailed programs {including the Commissioning Logic and
Commissicning Schedules) for the Testing and Commissioning process and co-ordinates and
manages proactively the interface with the Engineer and others.

The Contractor provides such assistance, documents and information as are necessary or
appropriate to enable the Engineer to produce his Project Safety Case in order that the Client
may subsequently produce the Infrastructure Controller’s Safety Case.

General Requirements Page 90 of 100
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The Engineer and his representatives, the Client, the Independent Checker and HSE
Authorities are entitled at all reasonable times during manufacture to inspect, examine and
test on the Contractors’ premises or elsewhere the materials, manufacture, workmanship and
performance of all Plant and Materials.

The Engineer and his representatives, the Client, the Independent Checker and the HSE
Authorities may witness at any time any tests carried out by the Contractor.

The Engineer may specify to the Contractor Witness and Hold Points for any of the testing
activities , for tests and particular events he would like to attend.

12.4,3 Phase 1: Factory Acceptance Tests
Factory Acceptance Tests are carried out by the Contractor to provide the evidence that an

item and its components are fit for its or their intended use and otherwise comply with the
relevant Employer’s Requirements,

When a component is not an “off the shelf product”, and there is no suitable or existing
standard or certificate to demonstrate fitness for its intended use on the HSR, the Contractor
shall carry out a Qualification Test to demonstrate that this type of component is fit for
purpose, of the appropriate standard and quality and otherwise complies with the
requirements.

When a component is already certified by another reputable organisation, this test is not
compulsory if suitable certificates which verify compliance of the component with the Works
Information are provided and the certificates are accepted by the Engineer. Before accepting
such certificates, it shall be ensured that the certificates relate to an equivalent application of
the equipment concerned

For all components to be installed on Site {including collections of identical ones), the
Contractor shall carry out Routine Tests to demonstrate the compliance with the qualified
type.

12.4.4 Phase 2: Static Tests Per System

Static Tests are carried out by the Contractor. In addition to testing systems themselves,
interfaces between the Contractor’'s systems and those of Others will be tested.

In addition to testing systems, interfaces between the Contractor’s systems and those of
others, if any, are tested by simulation. Further, the Contractor supplies the necessary level
of simulation of his own systems to Others on a timely basis.

The Static Tests are undertaken in the following three sub-phases:

©  Technical Verification: During technical verification sub-phase, neither the systems
nor their components are energized. The objective of the Tests is to verify that the

Electric Express Train (High Speed Rail) from El Ain El Sokhna to El Alamein ?..,
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Commissioning Lots have been constructed and installed in accordance with the
requirements and that the next sub-phase of Testing can start without damaging
any part of the HSR or the external facility networks. For example, circuit continuity
and insulation resistance are tested during this sub-phase. This sub- stage inctude
also verification of evidences related to construction and installation quality
inspections. An Installation Release Notice will formalise the transfer of
responsibility for a Commissioning Lot from the Contractor’s Installation Team to
its Testing and Commissioning Team.

Q Pre-Commissioning Static Tests are undertaken when the elementary components
are energized (LV). The objectives of these tests are to verify that the equipment
part of the Commissioning Lots function in accordance with the requirements.

O System Static Tests are undertaken when all sub-systems that comprise a system
are connected in order to verify that the sub-systems work on an integrated basis.
The Contractor carries out these tests for each relevant system.

© Interfaces between the different systems involved are tested by simulation only.

© In carrying out the System Static Tests, the Contractor takes into account the
interface of the relevant systems with the systems of Others including other
contractors, the external railway networks and external facility networks.
12.4.5 Phase 3: Static Integration Tests
Static Integration Tests are undertaken when the interfaces between the systems are fully
connected. The Contractor tests systems which he constructed or installed and operates them
as required for testing the interfaces and integration with other systems.

The Contractor includes operational constraints in the Contractor’s Testing and
Commissioning Plan. In particular, permission must be obtained before the OCS can be
energized.

Static integration test are implemented between systems included in the scope of works of
the Contractor and between systems included in the scope of works of the Contractor, and
other systems such as QCC and relling stock.

12.4.6 Phase 4: Dynamic Integration Tests
The purpose of the tests is to verify that the Overal! System operates properly and safely at

the appropriate standard and in accordance with the requirements, with trains running up to
the maximum commercial speed + 10%.

The Contractor carries out the Dynamic Integration Tests with Test Trains. The Contractor
provides and runs all the Equipment that is necessary to carry out the required tests under

Phase 4.
ROWNES)
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For this phase, Rolling Stock and efficient crew are supplied by the designated Rolling stock
contractor. This rolling stock is instrumented by the Contractor under the supervision of the
Rolling stock contractor.

The stability of the Overall System will be demonstrated during the last part of Phase 4.

The independent checker, and the independent safety assessor may attend the tests and will
have the right to require all tests to be re-run if the deficiency has serious consequence in
their own opinion.

The Contractor operates the Qverall System until the Commissioning Hand Over to the Client.

The signalling system is formally put into service during this phase and, from this point of time,
used for implementation of subsequent tests. Throughout phase 4, the Client’s staff will be
trained to operate his systems in order that they are able to operate the Overzll System for
Phase 5. Client’s operators will help with the operating of the transportation system under
the Contractor’s respansibility. The Client’s staff used at the keginning of phase 4 will have
been adequately trained before the end of phase 3.

Operation Manuals will be used during phase 4, Dynamic Integration Tests as though the HSR
were in full commercial operation in order to validate their use.

The intentional disruption of the service, including simulation of a wide range of technical
failures such as various vehicle failures, power systems outage, Signalling failure,
communication systems failures, point failure and train detection failures in order to check
operational stability, the safety of the Works and the effectiveness of technical back up
facilities and degraded operation procedure.

Successful completion of Phase 4, and acceptance by the Client of Dynarmic Integration Tests
is a prerequisite for Commissioning Hand Over. At this point of time, the satisfactory
functioning of the Overall System has been demonstrated.

All activities on the HSR will then be carried out under the Client’s HSR Operating Rule Book
and associated procedures and instructions.

12.4.7 Phase 5: Trial Runs
The purpose is to demonstrate the adequacy of operating procedures {Client’s HSR Operating

Rulebook) and the ability of the Client’s staff to operate the system in normal and degraded
mode, including emergency situations.

During this phase, drivers will be trained with regard to route knowledge.

The Client operates the Overall System and conducts the necessary tests in accordance with
the Client’s HSR Operating Rulebook; The operation of a range of timetables up to and

Electric Express Train (High Speed Rail} from E| Ain El Sokhna to I Ald%g e
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including a full complement of trains as required for maximum scheduled service, including
periods of peak demand and periods of maintenance;

The intentional disruption of the service, including simulation of a range of non-technical
events such as extended dwell times, unavailability of staff (absent or unfit for duty on
booking on) and station overcrowding in order to check operational stability, the safety of the
Works and the effectiveness of technical back up facilities and degraded operating
procedures;

The simulation of emergency scenarios such as derailment of a train, fire in a station or
security incident in order to check the effectiveness of incident response procedures technical
back up facilities and emergency operating procedures;

The tests will be conducted with support of the Contractor and from other Contractors.

A number of runs will “burn-in” the Overall System allowing for correction and maintenance
training. When all the necessary tests have been carried out, a period of “blank tests / start-
up” demonstrate that quality, safety and continuity of commercial-type operations can be
achieved over a continuous period.

12.5COMMISSIONING DOCUMENTATION

The Contractor will establish or adapt his own Document Control procedures as per in the
Management Protocol. These procedures must comply with the Employer’s Requirements.

12.5.1 Commissioning General Documents
The Contractor shall develop Testing and Commissioning Plan which will describe all tests to

be carried out and the sequencing of these tests. The Contractor’s shall develop the
“Commissioning Manual” and a set of associated implementation procedures in order to
regulate the site activities during the on-site Testing and Commissioning process. The
Commissioning Manual includes the Construction Railway Rulebook to cover train operation.

The Commissioning Manual and associated implementation procedures are to be accepted
by the Engineer, and by the necessary external authorities via the Engineer. The Contractor
have to comply at all times with the Commissioning Manual and associated implementation
procedures. Rules applicable to the external railways networks are to be complied with for
works at the interfaces with such networks.

The Construction Railway Rulebook will be in use from the time that the first piece of track is
laid until the client’s HSR Operating Rulebook comes into force after hand over.

The Construction rule book will evolve as the construction site progresses in particular after
energization of the catenary, at the start of dynamic tests and when the signalling system is
put in service.

Etectric Express Train (High Speed Rail) from £! Ain €] Sokhna to
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12,5.2  Test Procedures
Each set of tests throughout the sub-phases and phases of Testing and Commissioning will be

carried out in accordance with the relevant Test Procedure and accepted on a case by case
basis by the ‘Engineer”. Some of them are also to be approved by the Client when in his
opinion it is necessary.

The results obtained on Site during the test will be analyzed and noted in the proper format
will be certified by the persons in charge of testing and by those who have witnessed the test.

Procedures related to testing during phases 1, 2, 3 involving one contractor: these Tests
Procedures are established by the Contractor and accepted by the Engineer.

Procedures related to testing during phases 3 & 4 and involving several systems within the
scope of several contractors: these Test Procedures are established by the Contractor which
is the “Test Lead Contractor” with support from others and accepted by the other involved
contractors and the Engineer. Unless stated otherwise, the Contractor will be the Test Lead
Contractor.

For Factory Acceptance Tests, the reference to applicable standards may replace the
procedure.

12.5.3 Test Reports
Each Test Report includes the relevant Test Procedure with the test results, and the resultant

analyses and conclusions. Results and records will be carefully analyzed by the Contractor and
at disposal of the Client.

12.5.4 Installation Release Notice
The Installation Release Notice (“IRN”} is a document issued by the Contractor formalizing at

end of technical verification sub stage the transfer, within the Contractor’s organization, of
responsibility for part of a system {Commissioning Lot} from the Installation team to the
Commissioning team.

A site visit, a documentation review and a meeting to review of outstanding items shall be
part of the IRN process, all events that the Engineer may witness.

An IRN can be issued with a Punch List attached to it, containing only minor outstanding items
Red Line Drawings and Test Reperts related to previous tests are required to be available at
this stage.

12.5.5 Certificates
End of stage/sub stage Certificates, are issued by the Contractor and accepted by the Engineer

if the relevant tests are satisfactory and all the required documentation has been accepted.

Electric Express Train {High Speed Rail} from El Ain El Sokhna to El Alamei
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When all Certificates covering integrated static tests have been issued, the Engineer will
accept that Phase 4, Dynamic Integration Tests commence.

The Engineer will recommend to the Client that the Commissioning Hand Over takes place
when all the Test Reports for tests required be carried out in Phase 4, Dynamic Integration
Tests and all the required documentation have been accepted.

A certificate can be issued with a Punch List attached to it, containing only minor outstanding
itermns.

A meeting to review of outstanding items shall be part of the process, that the Engineer may
witness.

At the time of Commissioning Hand Over, all documentation related to tests carried out from
Phase 1 through to the end of Phase 4 of Testing and Commissioning has been provided
progressively by the Contractors to the Client for acceptance.

13. APPROVALS AND PERMISSIONS FROM EXTERNAL

AUTHORITIES
13.1REVIEWS AND APPROVALS

The approval review and acceptance process by external bodies will be clarified at a later
stage by the Ministry of Transportation.

The Safety Autherity will be consulted on the energization of the OCS on the HSR main line.
The energization will be subject to the assurance given by all stakeholders that the relevant
conditions precedent have been completed.

13.2DYNAMIC TESTS AND SEVERAL TRAIN OPERATION

The Employer and/or the future safety authority will be consulted before the start of dynamic
tests.

The starting of tests with several train will depend of the Safety Acceptance by the Employer
and the future Safety Authority.

13.3ROLES AND ORGANISATIONS

The descriptions of the roles are described in the project management appendix.

13.4INFRASTRUCTURE AND SYSTEM MAINTENANCE

The Contractor is requested:

O During the Basic Design offer, to provide the Employer with a Basic Maintenance
Plan based on the Employer’s Requirements;

Electric Express Train (High Speed Rail} from El Ain Ef Sokhna to El Alamein
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©  Within 90 days from the Commencement Date, to deliver the Draft Strategic
Maintenance Plan and its input data on the civil works (space, right of way,
accesses, particular requirements...);

©  Within 90 days from the Commencement Date, to deliver the estimated costs and
the associated required means on average per year (level +/-20%) on a 30 year
period coping with contractual RAMS and performances;

© To provide a 30 year term Detailed Strategic Maintenance Plan within one year
from the Commencement Date;

O

To provide a Maintenance management System;

O The Draft Strategic Maintenance Plan will be checked by a Nominated Sub-
contractor in order to guarantee the Employer that the proposed level of
maintenance fits the proposed devices and systems and perfectly matches the
operation and maintenance performances;

O  The Sub-contractor will be selected by the Employer and its work will be paid by
the Contractor.

Provided that the maintenance program is consistent with both products and expected
performances, the sub-contractor will give his agreement after having checked these
maintenance estimations in accordance with the type of maintenance and the Contractor
specifications. This shall include daily Preventive and Corrective Maintenance as well as long
term planned, accesses, renewals, refurbishment, spare parts... in order to provide a high
quality level of services which copes with RAMS and performance requirements. In case of
refusal of the maintenance program by the sub-contractor, it is the responsibility for the
contractor to amend either components or to increase maintenance intervals and renewals
in order to cope with the expected performances.

The Draft Strategic Maintenance Plan shall be tailored in consideration of the characteristics
of the Basic Design.

Within (60) days of completion of a sub-system, the contractor shall provide a Resume of
Constructed Structure {ROCS) that will describe the finished sub system, the problems and
incidents encountered during construction, the results of all the tests implemented during
and after construction, and the specific consideration that should be taken for maintenance
of the considered sub-system due to the previous elements. These files will enclosed to the
general maintenance plan.

In relation with the documentation established for maintenance, ILS shall indicate all spare
parts required and its cycle life.

Electric Express Train {High Speed Rail} from E] Ain El Sokhna to El Alamein
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A well-run operating of a High Speed railways requires a very high level of comfort and safety.
To reduce the costs of induced works to repair and to ensure no troubles a high level of
performances for both rolling stock, superstructures, civil and structures and earthworks is
mandatory.

As it is forbidden to carry out heavy maintenance while high speed trains are operated, the
extensive checking and the measurement of performances are made on a daily basis , on
regular cycles, during traffic ban periods. A six hour traffic ban peried from 00 to 06 AM in
which no train path are set is used for inspections and for maintenance of equipment. As a
consequence and for safety purposes (missing tools on tracks etc....), first train will be 160
km/h speed limited.

Surveys and work that does not necessitate on track equipment and does not disturb the track
or catenary structure so that it would be unsafe for normal speed can be allowed by the
dispatcher during operated period under specific safety provision implemented to protect
maintenance staff.

14. INTERFACE
14.1CONTRACTOR’S RESPONSIBILITY

The Contractor is responsible for the overall interface management. It means that the
Contractor shall provide an interface management team within the organisation chart. This
team shall be managed by a dedicated engineer (interface coordinater) who has already
occupied a position allowing a transverse knowledge of a High Speed Railway Line. The
interface team shall be able to coordinate, anticipate potential missing information and
detect potential wrong information from any Contractor or sub-Contractor during the whole
duration of the contract.

it shall establish effective dialogs and communication links with all other contractors affected
by the work {internal and external).

The Contractor responsibility cannot be hidden by wrong or missed information if the
Contractor cannot demonstrate that they have done everything to get the right or the missing
information.

The Contractor responsibility covers the overall project, including other Contractors,

14.2INTERFACE MANAGEMENT PLAN (IMP}

Electric Express Train {High Speed Rait} from El Ain El Sokhna to El Alamein

The interface coordinator shall plan and carry out interfaces and liaison activities with all
interfacing parties in accordance with the requirement specified herein.
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As per 1509001 requirement, the plan shall "establish the objectives and processes necessary
to deliver results in accordance with customer requirements and the Organisation’s policies”.

14.3INPUTS

Each interface shall be formalized by completing the identification form of the interface data
sheet; this form shall identify the interface leader and the interface partner. '

14.4PROCESS

Interface resolution shall be achieved by the interface leader and the interface partner
defining the agreed action, responsibilities and target dates in the IDS

Three mains forms are required to process:

© Interface Data Sheet;

© Interface Functional Requirements;

© Interface Constraints Requirements.
14,.5DESIGN AND TECHNOLOGY

The dedicated design of the interface shall be in accordance with the IFR or ICR as well as the
technology and material proposal.

The proposed technology and material can be a part of the general technical description of a
system, subsystem or device or a dedicated technical description for the relevant interface.

14.6RAMS PLAN

As in a railway environment, every interface shall respect the Safety Integrity Level of the
interfaced installations. The interface Reliability, Availability, Maintainability and Safety shall
be at least at the same level than lowest ones considered one by one,

14.7VALIDATION

Based on the RAMS plan, the responsible for the interface commissioning will produce
demonstration of RAM target achievement and relevant Safety case.

When RAMS is not relevant, the test results of the relevant interfaces will be enough to
demonstrate the installation has been successfully and safely implemented.

14.8MAINTENANCE

Training of maintenance people involved in the interface shall have been completed and
potential dedicated tools and relevant maintenance manuals shall be available.

RO %D
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14.9INTERFACE BETWEEN CIVILS AND TRACKS

The contractor shail define an integrator position. He will be in charge of managing the
required interfaces and the exported constraints is mandatory.

14.10 INTERFACE BETWEEN SYSTEMS AND ROLLING STOCK

The contractor shall define an integrator position. He will be in charge of managing the
required interfaces and the exported constraints is mandatory.

14.11 INTERFACES WITH THIRD PARTIES (ENR)
The contractor shall define an integrator position. He will be in charge of managing the
required interfaces and the exported constraints is mandatory.
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