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£+ab Republic of Egypt
W inistry of Transportation
Jatinnal Authority for Tunneis

rechnical Requirements
Technlcal Reguirements - General

Project Name:
Engineering Dexigns, Mrocurament, Construction, Operation and Maintenance
of the following project:

Electric Express Train [psssengers and cargo) from El Ain El Sokhna City on the
Red Sea Coast to New [] Alamein City on the Mediterranean Coast (about
A460km in length)

Title of Services:
Enginesring, Procurement and Construction (EPC)

Flectric Express Train |Higs Spos wr =4 Al EF Sokhna (o Bl Alame=n
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1. INTRODUCTION

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

1.2, DESCRIPTION OF THE CLIENT
The Employer is the Client which is comprised of the Natlonal Autharity for Tunnels (NAT) and
the Mew Urban Communities Autharity [NUCAL

1.3. PRESENTATION AND TERMINOLOGY

1.3.1.Generality
The Contractor shall ensure that all Project decumentation ks presented in & consistent style

that refiects tha variows Employer’'s Requirements.

The Contractor shall ensure that all Project docurmentation utilizes standard abbraviations
and terminology,

The Contracter shall ensure that all CAD drawings &re produced to consistent standards.

1.3.2.Consistency of Presantation
The Contractor shall prepare and submit to the Emplayer 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 ldentification
The Contractar shall implement a decument and asset identification system which addresses

the |dentification reguirements for all design documentation induding plans, repors,
specifications and drawings and the identification of assets compliant to the breakdown of
the Systams into Operational system and maintenance system up to the level of Configuration
iems under the Configuration Management rules,

1.3.4,Definition and Abbreviations
Below are the given definitions of the diffarant words and exprassion that are used in this
document.
\
/ ERIDGE il
( BHGINEERMG :1-}];
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Wiord Definition
' Tﬁﬁpruﬁl' means all consents, approvals, no cbjections,
license, certificates, #lc., as it may be required by the
Ao Contracior 1 Execute the Works under the Applicabite
Laws.
i "As build drawings™ means those drawings produced by the
Contractor and endorsed by the client as final records of
i the constrection of the Works.
"&s constructed documentation” means all decuments
As constructed | including but not liméited to software documentation that
documentation | together provide a definitive record of the Works as
Executed by the Contracior and includes As Bullt Drawings,
Baseling "Baseline program” shall be the initial agreed program that
programme was approved by the Client.
Building [B&IS) means the system instalied to provide a single
fanagement | integrated human machine Interface for the monitoring
System and control of all installed Building Servicas.
"Rulldingz" means the maintenance workshops inside
depot, the Dperations Contral Centre, the bullding linked
Buildings to a substation, Depot traction substation and any other
buildings within this project that are necessary for
performing maintenance services and accommodating
Rablway Systems eguipment.
"Buikding Services” means the electrical and mechanical
systems work including but mot limited o, low voltage,
Building phumking, fire detection and prevention, HVAC, etc.,
servlces carried out by the Civil Contractors in bulldings. Bullding
services Inked with rzil systems are inside the present
system contact
"Civil infrastrecture” maans the civil, architectural
Cheil elements of the wiaduct, statlens, Depot support structures
infrastructure | and Depot bulldings; if any, as well a8 the associated
building SBrvices,
-

W
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Word Definition

Combined “Combined Services Drawings" means drawings showing
Service the locations, layouts and sizes of afl electrical and
Drawings mechanical services.

Testing and Commissioning Manual is-a manual developed
Commissioning | by the Contractor that defimes how the T&C will ba
manual implemented. It will refer to a sat of implementation
procedures,

“Cosnmissioning Schedule® - when the Commissioning
Logic is establizhed, each test activity is given an estimated
duration and is reviewed from the resource viewpeint, By
Commissioning | analysing the resufts and carrying out a number of
schedule reconciliztions to declde on the cptimum numbers of, inter
afia, personnel, test sites, items of Equipment, the
Commissioning Logic i converted into the Commissioning
Schedule,

“Commissioning Handover” occurs when the Clent has
accepted that the Contractors have completed phases 1 1o
4 {inclusive) of Testing and Commissioning at which stage
thes Chient starts conducting phase 5 Trial Runs, with the
gseistance of the Contractors and the Enginesr

"Commissioning Logic” s when the Commissioning test
Commissioning | activities have been fisted and linked together in a logical
Logic manner ensuring that the sequences and
interdependencies of activities are recognized.
Commissioning | "Commissioning Lot” is the term used to designate an -
Lot assembly as part of a sub-system,

"Corditions of Contract™ means the conditions of contract
signed by tha Clhent and the Contractor and includas any
variathons to the conditions of contract agreed between
the Employer and the Contractor in accordance with the
torms of the conditions of contract.

Commissioning
handowver

Conditlons of

H] i £ *":
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Ward Deetinition
“Construction Railway Rulebook” is the rulebook
developed by the Contractor to manage the operation of
Construction the rallway during the Construction and Commizzioning
Raihway phases of the railway. It will be In use during the phases
Rulabook whare the Contractor is in charge of rallway operation, up
to handover, This manual will evohee during the phases of
the construction and commissioning.
"Contractor™ means the entity that will be awarded this
Contractor
Contract.
Days *Days" means calendar days
*Depat” means all areas of the depot up to and including
G the depot reception/departure zone where the control of
S traing is passed between the Depot controller and the line
controller.
Bikinie "Dynantic Integration Tests” are tests reguirng the use of
1 T Test Trains and are carried out during Phase 4 of Testing
by #nt Caommissioning.
Ebernentary The terrn “elementary system” is synonymous with the
System peneric term “system”.
“Employer” alse means Client who Is comprised of the
Employer MNatlonal Authority for Tunnels (NAT} and the New Uirbon
Communities Authorty (WUICA),
External facility | "External Facility Networks® refers to nen-reilway networks
non-railway such as networks opersted by telephone, electricily, gos o
Metworks Waler companies,
::i : madjscent Railway Network” refors to the railway netwarks
ﬂ' of ENR adjacent to the Peoiect
L e "Factary Accepkance Tests” are Qualification Tests and/or
FESEY Routine Tests undertaken to provide essurance that
Agceptance
Tosts manufactured components of sub-systems meet guality

requirements.

famcrric Exprass Train | Higl
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Word Definition
“HSR Operating Rulebook” is the rulebook developed by
the 1 used to manage the aperation af the rail

H5R Operating i pera ]

L an i once the Permit to Use has been issued. it will also bein
use by the Client from stage 5 of the T&C process during
the last part of the Commissioning procass,

ICR Interface Constraint requirements

IFR Interface Functional Requiremsants
"Infrastructure Controdler’s Sefety Case” is a document

Co Ier'su produced by the Clent on behalf of the future

: i infrastructure controler to demonstrate compliance with

' the Ralhway Safety Case Regulations 1554,
“Installntion Release Notice™ is the document formalizing

Installation the transfer of responsibility for part of a system

Release Motice | (Commissioning Lot} from the Contractor’s Installation
team o its Commissioning team.

"Instaliation” is the latter part of the construction phase

Installation when plant and materials ace baing installed in, inter alia,
prepared rooms and containments.

Means a series of tests and a period of best running to
" combine and integrate the various systems, as wall as the
| wiorks of other Contractors. “Static Integration Tests™ are

i gtatic tests without the use of a simulator to demaonstrate

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 Depat approach tracks up to the point where
thiay meet the boundaries of the depot.

MEE "ME&E" stands for Mechanical and Electrical..

Last phase (phase 5) of the commissioning to tests

Trial Runs pHs Iptaie. i) o

operational procedures.

Electie Expruss Train 1141
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Ward Definition
A “Man-conformance” is the deseription for 2 deliverable
Man- {including software, hardware, piant, equipment, sub-
conformance | 4ystems, elementary systems) which does not meet the
required standard.
OCS "0Cs" stands for Overhead Catenary Svstem.
"Operations Manual” is a document produced by the
Contfaciors giving all the Infarmaticn required to enakde
the Client to effectively and safely operate all Plant and
Operations Materials in accordance with the requirements of the H5R
hianual 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® means the entity that will operate the High
Speed Line or any section thereof as advised to the
Operator 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 A “Partial Acceptance Certificate” is a certificate issued by
Acceptance the Contractor and accepted by the Engineer when a sub-
Certificate system or part of it is completely tested,
Permanent “Permanent Works" means the permanent works o be
Works executed in sccordance with the Conbract,
Pre- & "Pre-commissloning Certificate” is a certificate issued by
commissioning | the contractor and accepted by the Engineer when a
certificate Commissianing Lot is completely tested.
“Project Safety Case” is a document produced by the
Project Safety | Project Manoger to demonstrate that the Infrastructure
Case meets the requirements of the Client's brief in terms of

perfu-rmﬁnfé’,‘safqty, maintainability and refiability,

Elnciric Express Traim (i
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Ward Definition

I ¥ i fii
el it Ra[isa,rstuim_mnruﬂn'rurﬂ of rofling stock, power
St supply, signalling, trackworks, communicatians,

i OCC/SCADA, AFC, workshop equipment and the like.
"Relevant Authoritins" means all persons and/or parties
carrying out work under statutory autheority including

Relevant .
A gavernment agencies, city and reglenal authorities, the

" utility providers, Police, fire fighting autharities, other
emargancy services and the like.

& “Routine Test” is a test to demonstrate that a particular
L component compliss with its qualification certificate.
"< afety Authorities” means the commissloners appointed
huil ' under the Applicable Laws, who shall give the agreement
insuring that the Network is safe and fit Tor the purpose.
Site "sita" means any work locathon associated to the Works.
“Sofrware" mears the intellectual creation comprising the
Software programs, procedures, rules and any associated
documentation pertaining to the operation of a system.
P "Static Integration Tests" are the static tests of sub-systems
; 5 20 and systerns that are performed without the use of a
TH'I: - simulator to demonstrate that elementary systems
satisfactorily co-exist, prior to the running of trains.
"Static Tests™ are tesis carried out without test traing on
Static Test isolated systems, as part of the assurance that systems
conform with design.
o "Structure Gauge"® means the profile related to the
o designed normal coordinated axis of the track into which
" no part of any structure or fived equipmant.
The "sub-systems”™ are parts of the systems that can be
testad as sets of elementary components or assemblies
Sub-Systems

and which can possibly be tested together without
interfering with other parts.
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Ward Definition

“Submissions® means any document provided by the
Submissions Contractor for review and check of the Client or its g
representathve.

A "system"” is an assembly of components working together
in arder to satisfy speciflc operational reguirements of the

Lozt 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
ks related to Implementation, executed by the Contractor and
under its responsibility and which are necessary to enable
the construction of “permanent work”
IR TR "Test Data Sheet i a document used to describe the
abjecthves, conditions and resources required for & test.
et il The contractor that s required to lead the Contract or the
rain Justifications for a test shall coordinate the work of
Condractor 5
supporting contfactors.
*Test Procedures” are those procedures described in
Test procedures 5
Testing and commissioning paragragh,
& "Test Trein" ks a pre-production train set delivered by the
rolling stock manufacturer. It shali be noted that, during
Test Train phase 4 gnd 5§, fior the purpese of train movement control -

only, specialized recording car or any other plece of rolling
stock hauled by any type of locomotive will be considersd
a5 & Test Train.

Testing and Commissioning is the process reguired to verify
Tasting 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.

"Trein™ means a consist of vehicles with a driving cab at
Traln pach end which shall be capable of Independent bi-
directionel aperation, i
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Injuries to employees, induding contractors due to incidents on trains, stations, repalr shogs,
yards, track, or adjacent facilities under the responsibility of the tenderers shall be classified
by severity level (death ar permanent disability, serious injury, slight injury}.

The tenderers shail develop a Safety Management System (SMS) as part of their Safety
Manual, This system should record any incidents reported centrally.

Injuries to wsers, arlsing out from incidents on trains, in stations, repalr shops, yards, track, of
adjacent facilities under the responsibility of the controfling authority shall be classified by
Jevel of severity [deaths or permanent disability, senous injury, slight injury),

The tenderers shall develop a M5 as part of their Safety Manual to record these events. This
system shall record any incidents reported centralhy.

5.3 REQUIREMENTS ON OPERATION PERFORMANCE
The required Service Level Commitrment which is given in this document shall be met at the
differant horizons by developing an operation plan and the rall operation performance of the
tenderers shall be measured against the proposed timetable. s

Two performance indicators of raliway operation are related to the availability and timelinass
of services related to the timetable proposed by the tenderers, in Order (o ensuare that all
trains are operating on schadule and that punctuality goals will be met. The makimum fraved
times to be met by the controliing authority shall be established on a peer-to-peer basis
{Station-to-Station} and for the tatal travel time of the path (the time from the starting station
to the end Station, including the stops).

§,3.1 Reguirsments on Service Availability

A cancallation is defined as the termination of a train prior to reaching 1ts destination or the
Failure of a train to depart fram its point of departure for which it was scheduled to run in the
applicable timetable. There are two types of cancellations:

0 Full cancellation shall define the propartion of “missing” operated tralns when
compared to the timetable.

« According to best international practice, the level is set at 99% [ninety nine
percent), which means that less than ane (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 manitored by the rail contral put in
place by the tenderdrs 1o generate the operational condft d an timings

points spread along the Iine in connection with Wﬂtw
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Sanoml Reguirements

%

© 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 thelrschaduled journey but arrhving at thelr final destination
late by B0 minutes or more also count as part cancelled. These statistics shall
be monitored by the rail contral put in place by the tenderars,

« 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 trig.

5.3.2 Reoguirameants on Punctuality
This will analyse the proportion of trains on schedule compared te 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 WIC 450-2 standard.

According to best international practice, the level is set to 98% for passenger trains, which
maans less than one (1) trip is delayed in fifty (S0} trips made, according to the imetabile.

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

Far freight trains the level is se1 to B55G,

These statistics shall be monitored by the rall control putn place by the tenderers to generate
the operational conditien based on timings points spread along the line {mainly at stations
and junctions) In connection with the train deseriber.

REQUIREMENTS ON INFRASTRUCTURE PERFORMANCE

The controlling autharity shall be respansible 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 measuraments 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 perceptibla lateral movement, acceleration or excessive vibration.

The controlling authority will eonduct cbiective supenvision of the infrastructure through
reguiar 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 madium and maxmum acceleration
levels, This index is measured on the lateral, vertical and longitudingl parameters far the
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Comfort Index {N] = &V {Hxp95]2 + {Bypa5]2 + {Hzp55)2

Where: Hxp is the longitudingl acceberation; fyp ls the lateral aceeleration; and [fzp is the
wertical eccelerstion, in m/fs2.

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 result in a comfort index N < 2,

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

o Maximum lateral acceleration (m/fs2): 0.30;
0 Waximum vertical acceleration [m/s2]: 0L25;
O Average lateral acceleration [mys2): 0.15; and
o Average vertical acceleration (mys2): 0,15,
Far all aperating conditions, Instantaneous accelerations measured using a 0.50-10 Hz band-
pass filtter shall not excead:
Peak lateral acceleration (myfs2): 2.50; and
Peak vertical acceleration (mfs2): 2.50.

The UIC approach for measuring and estimating the comfort index (based on the vehicle
acceleration limits) takes the measured values of vertical, lsteral and longitudinal
accelerations welghted with appropriate filters. The root mean square of accelerations
mieasured 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 alse monitor the track geametry, 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 3 0-10 (zero-ten) scale,
including the scores for signalling, power supply, chvil works, including tunnels. The proposed
formuta 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:

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

¥ ( Assot Woight« AssetConditionScore)
Assets Conditions = S258— -
¥ AssetWeight

Based on results abtained in other railroads, the esteblished rule is an Assets Conditions index

greater ar

equal to nine (3) 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

o

Elecirs Expargss Tam |

Genees Riquirament

A full Hfecycle cost and RAMS oriented approach to design, installation and
maintenance shall be applied to eliminate operational failura;

A route Fallure Modes, Effects and Criticality Analysis [FMECA] shall be undertaken
throughout all stages of the design, develepment and iImplementation 1o ikdentify
high risk er Righ value locations and to eliminate or mitigate the probability -and
severity of faflure modes;

Infrastructure design shail optimize reliabliity, reduce the need for maintenance
Inspections, facilitate remote monktoring, where possible, and enable easy access
for maintenancs;

An asset dotabase shall be developed through design and constrection based
around 4 geodetic control grid to locate and identify all asset companents;

The monitoring and maintenance of fixed assets shsll be undertaken without
disruption 1o the operational railway;

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 wndertaken only when trains are not running;
infrastructure condition degradation shall be detected through routing Inspection
and monitoring and rectified before ceusing an infrastructure fallure;
Achievernent of the specified system punctuality/reliability will require
infrastructure asssets and configurations to have high leveis of relisbility and
maintainakility, The specific numerical reguirements will be detailed In the

technical specifications. ~ L2
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0 MNetwork avallabiiity reguirement {99.58%] is gven in the Maintenance
Specification.

5.5 REQUIREMENTS FOR ROLLING STOCK =
Rolling Stock proper maintenance throughout its life cycle i essential for system operation
according to the established standards. Experience In other railways show that rolling stock
failures are the maln cause of delays. Maintenance programs, including train cleaning shall be
provided.

The most important rolfing stodk refiability and availability indicators Is the fatlure rate of the
traing.
Tha trainsets shall achieve the fallawing specific RAM parformance targets:
o Mean Time batween Service Interruptions (MTBS): 2000 hrs. {5 min defay
entering or leaving a statian)
fean Tire between Component Failures (MTBCF): 278 hrs.
MDBF - < 15 avents/Million kilometars (=5 min delay antering or leaving a station)
#ean Time to Restore Service [MTTRS): 0.9 hrs.
#ean Time to Repalr (MTTR}: 2 hrs,
Trainset Availabifity: 95%,
Availability at Fleet Roll-Out : B5%.
0 Awvailablility during warrantee period:90%

MTBS] js the combined allowance for Mean Time between Failures (MTBF) for Significant
(MTBFI} and Major {MTBFS) faklures In EN S0126-3, and is equal to the inverse of the sum of
all Trainset service interrupting fabure rates. =

o O O

o o

MTTRS is the mean time in man-hours to restore regulary scheduled service after a service
internupting failure, including time ta identlfy and bypass the failure, or to bring a gap Train
inte service. For the Trainset, MTTRS Is the sum of all failure mode Maintenance Ratios
divided by the sum of ali service interrupting fallure rates. Each failure mode Malntenance
Ratie 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
itemn operation,

WATECE is the mean time In Trainset revenue s&rvice hours between failures that regquire
Correttive Malntenance (CM], but do not cause a service interruption, MTBCF Is equivalent
o MTBF for Minor failures (MTEFM) in EN 50126-3, : ;

Beftric Erpeess Train (! iigh 3
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5.6

5.7

5.8

The tenderers shall develop a management system which will form Integral part of its
maintenance procedures. This systern should record the Incidents and delays in centralized
fesrrn, classified by cause.

REQUIREMENTS ON STATIONS AND SHOP YARDS

The operational and maintenance cenditions of stations (facilities and environment) are very
impartant for users. Moreover, delays in railway systems can occur due to deficiencies in the
pperation of the Stations, causing problerns In the rolling stock availability to meet the
schedule. Service delays in out-of-order shop yards can reach the entire operation of the H5R
considering that the trains will not be available to operate on schedule. Consequently, the
effective and structured vse of shop yard facilities is also a key element in maintaining a fleet
free of problems,

The indicator shall fnclude elements that reflect the avallability conditions far use of Stations
and repair shops to provide an indication of the quality and long-term performance of assets,
such as platforms, drculation areas In Stations and information to users at the stations,
waiting areas for users, access to shop yards; and washing machings for cars.

COMPLAINTS FROM USERS

Itis expocted that the HSR operates with high guality level compared to competitive transpart
means, and surveys to identify the degree of User satisfaction will be applied to assess thelr
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 HSR users (general service, cleanliness of tralns
and stations, bevel of facilities on trains and at stations, avallability of information).

The number of complaints recetved by the controfling authority shall afso be taken into
ACCOLNL,

ENVIROMMERTAL REQUIREMENTS

Envirenmental impact of the HSR can be significant because of the project size. As a least
requiremant it (s expected that the HSR is developed according to the Egyptian environmental
legislatian.

Mofse and vibratlons measurement: The noise and vibrations produced by the rolling stock
rust be set out and measured in several points within the train. Moise measurements shall
be made according to EM 50 3095:2001,

Energy consumption: The controlling suthorlty shall develop 2 measurement system 1o
manitar the enengy consumption of the traction system anergy mg:umﬂgiifew train.

%,
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6., OTHER PERFORMANCE REQUIREMENTS

6.1 CLIMATE CONDITIONS
The Contractor shall take Into account the particular climate of Egypt (extreme heat, wind and
dust) to implemeant the RAMS eriteria in the execution of its Design and Bulid Contract. This
should lead to meet the performance criteria on availabllity and to facilitate maintenance of
the atsets.

The Contractor shall propose detectors functionality and location after its own risk
assessment In refation with the assessed risks given in the Environmental Impact Assessment
(river flooding, excessive precipitation, high winds, seismic.] 1o be implemented, if any,
throwgh Variations issued by the Engineer.

All arrzngements for protection against climate or seismic activities shall as a minimum meet
the requirements of the relevant autharities, The cost of protection against climate or selsmic
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

Ergoncmics and human factor consideration shall be glven to all foreseeable cperating
conditions including normal , degraded and emergency operating conditions, this apply but
not limited to contral reom, workshops and track side environment.

Ergonomic design studies covering the ergonamics and human factor shall be conducted in
detaifed design.

Ergonamy and human factor shall be implemented according to relevant standards.,

6.2 SUSTAIMABILIT
The Contractar shall ensure that sustainability features are Incorporated into the Design of
rail Infrastructure projects where frasible,

The Contractor shall develop and submit a specific Susteinability Awareness Strategy for the
Warks.

6.4 ENERGY RECUIREMENTS
The project shall be designed as high-gquality, world class integrated system with high-
performance, energy-efficient facilities that are carefully Integrated inta the surrounding land

wse. Extensive use of energy saving and efficlent systems, water efficient and recyciing
systemns, low-embodied energy materials, and the apphg;]qu___nf renewable energy
techniques shall be mmrpuﬁltﬂd 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
shail be determined. 2

The design of the bulldings |stations, ancillzry buildings and depots} shall Incorporate energy
efficinncy measures.

6.6 GREENHOUSE GAS EMISSIONS
Within the Management Plan, the Contractor shall state how he shall minimize Ful
gonsumption and vehicle emissions during construction as far as possible throwgh the use of
efficient and well-maintained vehicles and effective planning to minimize the concument use
of plant and equipment In various areas of the site,

The Contractor shall specify ultra-iow sulphur fisel where practical for censtruction vehicles
and eguipment ansate,

The Contractor shall specify construction materials within Egypt where practical to minimise
Gresnhouse gas emissions,

6.7 INNOVATIVE PRACTICE
The Contractar shall propose innenvative and relevant ideas for the rail infrastructure which
provide emvironmental or sustainability benefits to the local comrmunity. Maximizing the
usage of products which comply with the required specifications and procedures and which
are avallable on the Egyptian market is required. Such ideas may be determined through
partnerships with local and international unlversities and agreed by the Employer.

The Contractor shall propose, consider the benefits of and adopt sustainablity initiatives 1o
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/EN
The EMC shall be In accordance with ENGLODO.

The Contractor shall adopt any relavant mesisure to guarantes that the project meets the
reguirements for electromagnetic compatibility, earthing, bending, straight current and
lighting protection whatsogver the phase involved {Destan, Construction, TRC .. L

The Contractar shall submit an EMIJEMC Plan to cover the Electro-Magnetic Interference
{EMI] generated by the HSR. the Electro-Magnetic Compatibility of the pieces of
P o
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equipment installed on the H5R and the efficlency of the immunization works carried outon
the close existing infrestructure in order to @nsure that the operation of the HSR will not
pwport risks to neighbouring networks,

EMC design system documentaticn shall include, where appropriate, EMC moedelling 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 shaw that the EMI generated
by the infrastructure is under a level speecified by the ralevant regulation, Electro-magnetic
snd alectricat fleld will be measured as well as the voltage Induced in = cable lald In paraliel
ko the track specially for this test,

EMC: The Contractor is required to ensure that what they install on the High speed line is
compliant with the relevant regulation, making their systems capable of withstanding the EMI
up to the level specified by the relevant either Governing Law or on-5ite law. .

EmifEmc Testing Program : Once the it and description of tests and measurements have
been produced at the end of the Design, they will be put in accordance with the energisation
seguence and dynamic testing.

Measurements shall be undertaken by the Contractor at particular DECasions:

& During integrated factory (ests

Druring on-site tests -
During the first energisation of the OCS

During the short circult test that follows the first energisation

During all other sub gystem test

During the first run of an H5R train set on the H5R

© During the "Heavy Laad" test carried out with several H5H train sets

Teest shall be the subject of detailed planning and coordination with the result uses for refining
the ansite testing to ensure thet el systems are fully Integrated Into the overall oparating
environment,

2 o
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B6.10SECURITY
The security goal is two-fold with the Safeguard the life of passengers. ; oyees,
4 & i ]
pontractors, vendors, emergency response staff and the public an w;&tﬁﬂ the
assets of the rail transport system. f‘ i g \
The strategy to achieve this goal shall thie foliowiAg requirements: f il ;
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Tel MMC Merwork Management Centre

Tel MNMSE Metwork Management System

Ted M55 Metwork Switching Subsystem

Tel MNTP Metwork Time Protocsl

DpesfTal oot Operation Control Centre

PS ocs Overhead Contact System

Ps OHLE Cwerhead Line

All D&M Dperations & Maintenance

Tel PAS Pubdie Address System

AFC FLD Fortable Control Device

AFC FDA Portable Digital assistant

Tel = [ Fublic Informztion Display

Tel L Fubdic Information System

Tal/PS = Pian Monttoring & Control System
BFC PO Froof of Payment

AFC POS Post of Sale

Tel PETN Public Switched Telephone Metwork
Dps PSR Permanent Speed Restrictions

AFE R Code Generator
| 5af RAMS Reliability, Avsllability, Maintainability, Safety
Tel/Sig RBC Radio Block Centre

AFCSTel RFID Radio Freguency Identification

Sig Ops ROT Revenue Operation Time

All [ Rolling Stock

AFC Sam Security Access Module

Telrs SCADA Supervisory Control and Data Acquisition
Tel SCR Station Contral Room

AFC SCU Station Controller Unit

Tel SDH Synchronous Digital Hierarchy

Sig SER signalling Equipment Room

Electric Exprest Team || figh &
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Tel SH Subscriber Identity Module

Tel SRS short Message Sendce

Tel SMIS-C Short Message Service Centre

Tel 5TH Switched Telenhane Metwork K

Sig/Tal TCMWS Traffic Control Management System

Sig/Tal TDS Train Describer System

Sig/Tal TETRA Terrestrial Trunked Radio

Tel TDS Time Distributicn

TF T8 Tangent

AFC TOM Ticket Office Machine

Ops tph train per hour

Sig TPPS Track Possessian Protection System

AFC TRU Ticket Processing Unit

Tel TRX Transceiver/recelver

Sig TS5 Technical Specifications of Interoperability

Sig TSR Termporary Spead Restrictions -

Sig TSP Track Safety Protection

Sig T5PE Track Safety Protection Switches

Sig TV Transmission- woie - Machineg

Sig Lic Union  Imternationale  des  Chemins  de  Fer
[Imternational Union of Rallways)

§PS, telecom LIPS Uninterruptible Power Supply

Saf UrEDAS Urgent Earthguake Detection and Alarm System -

Tel/Ops Vo Videa Display Unit

Tel VRS Valce Recording System

P5 WHS Very High Speed Rolling Stock [>250km/h)

Tal WELAN Wiretess LAN
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2.5 MAIN OPERATIONAL REQUIREMENTS

2.5.1 S5chematic of the Line
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2.5.2 Main Operational Reguirements
The goal of the project s to first design and bulld the superstructure and the infrastructure

and to provide the rofling stock for the Southern Corridor High Speed Rall 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 architecturs.

The falkowing paragraphs provide the main line charactaristics of the Project that are common
to all the Contractors, whatever their scope of work may be. Ameng these characteristics,
gome are mandatory when the others may be challenged during bid phase or during design
phase, The main characteristics of the project to reach are:

A design speed allowing to operate @ 200-230 km/h maximum commercial speed at the
handaover (M) en 2 250 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
hawe to demonstrate the respect of the reguested total and partial travel times,

A technicelly proven signalling system such as ERTMS2 allowing interoperability with the ENR
existing netwark;

Al high speed lines are bi-directional and doubla track workable in both direction allowing
trains to operate at full speed, respective of the direction, on sither tracks. This arrangement
will facifitate possession and works and track,

Double track s reguired on the core section {(New Calro to Alexandria, El 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 Alameln
shall be taken into consideration In the deésign 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 €] Ain El Sokhna between H5L and the 5T line
towards Swez and Sokhna port.

Depending of the maximum speed far 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 proposad by the contractor, this
proposal shall be supported by asrodynamic studies concerning the effects on rolling stock

{zar body, windscreen and fateral windows) and alsa the effects on malnl;gnmg;munnel
or tools located on ad|acent track, - __{f—r— A
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The maximum vatue of cant and deficiency cant are given in the PR Alignment In accordance
with International High speed rail standards (M).

According to the 250km/h designed infrastructure, the bailasted track s preferred.
Mevertheless, a mix of both, baltast when at grade or on swampy soils and slab for elevated
structures,

A 1.435 m rail gauged networi;

An aerial clearance allowing both European standard bodies (T3 standards with 2.95 m wide
rolling stock - GC dearance) and wide bodies [3.38 wide rofling stock);

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

The raflroad alignment shall be designed 1o 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 absalute maximum grade shafl not exceed 15 Ha.

Low paints and very flat grades should not be used in cuts or tunnels {including cut-and-cover)
due to drainage considerations, A minimum 2.5 %. s requested in cuts or tunnel. Due o
catenary and signalling constraints, it is desirable to limit grades to 6 e for 500 m on sach
side of a phase break,

A 2 x 75kV 50Hz eloctrified ks required. A 1 ¥ 258V without or with boosters could be accepted
on some short sections of fines if the contractor provides evidence that an increased

frequency could be supgorted by such an equipment.

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

All turnouts an 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, defivered, operated and maintained to provide the mpacity for

tha MSR superior ar equal to the capacity to meet the various levels of H5R train services,
The H5R and ragional traim services shall operate 365 days peryear.
Fallowing time slots are required;

0 0500 - 23:59 Saturday to Thursday
O 06:00- 23:59 Friday

IDGE
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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 necassary engineering trains and
non-revenus trains, including those operated for the purpose of testing and Inspection under
the monitoring and control of the signalling and train Controd 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 (WMWT].

Thie efficlent operation of high speed rallways requires a very high level of comfort and safety.
To minimize planned and casuatty maintenance, & 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 dally basis in regular
eyeles, outside of traffic hours.

A five hour trafflc 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 ane hour an one track with train
running on the other one (single line werking} may be planned for inspections and for
maintenance of equipment,

Following timeslots for maintenance are reserved for carmylng out the maintenance activities:

©  00:00 - 05:00 Saturday to Thursday

©  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
(incraased demand before and after the weekend). Planned events that require additional

service {such as civic, sport or religious events) should be TicGgddn the schedule of HSR  — -
services as "Special” R e il R o
o — /T
I ‘
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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 @ mandatory 4 hour traffic ban for
maintenance activithes with 2 simuttaneows hours an both iracks shall be kept in 2ll cases.

Peak hours shall be considered Inside every day between 07:00te 09:30 in the morning and
between 17:00 to19:30 in the evening.

Flank peak haurs shafl be considered in acoordance 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,

26.3.1 Average Mumber 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 frelght paths.

The Contractor shall take into account for all rall services, full distribution of avallable seats, !
so 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
timasiot.

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 te provide dally traffic bans for maintenance

purposes,

On the core section of the route betwesn New Cairo Junction and Borg El Arab a maximum of
17 services per direction per hour is currently planned. However, this shall be verified as being
sufficlent amd adjusted, as necassary, by the tenderers following the completion of their
transportation study and the derivation of their ridership figures.

2.63.2 Passenger Services to be Frovided:

The contractor shall specify the trip frequency of Rall Services provided in its operating
schedule, showlng & trakn timetable by senvice type that meets the demands considered Infts — -
Functional Design, considering that these services must be provided according to 3
predictable and regular time, every day of the week, from Monday to Sunday. Regular interval
senvice s requested,

it is noted that normal operation timetabling shall not integrate the possibliity 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 &s soon
a5 possible or with extended traffic hans for malntenance purposes 13;_rgck.ren!eu.rals e
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2.6.3.3 2030 Passenger Services
Agsessed trip times nesd to be revised after the achisvement 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:

0 Three (3} high speed train servioes:
» One (1) between New Cairo and Alexandria (314 krm - 110 mins);
= One (1) between New Capital and Al Alamefn {353 km - 120 mins); and
« 0One (1) between MNew Cairo and Bth Of October 82 (38 km - 35 mins),
These services stop at either one of the Gth October City stations and Borg El Arab station.

& Four (4] regional train services:

& One (1) between El Ain El Sokhna and El Alsmein calling at all ntermediate
stations [180 mins) between E1 Aln El 5okhna and Borg El Arab

# One |1} betwesn Bl Ain El Sokhna and Alexandria calling at all intermediate
stations (170 mins) ) between E| Ain £ Sokhna and Borg El Araly;

+  ne (1) between Alexandria and Mew Borg El Arab City with no intermediate
stops (20 mins); and alternatively one {1) between Alexandria and El Alamein
via the existing New Borg El Arab station (5 intermediate stops) (70 mins),

During each peak hour, the number of train services shall not be less than the ahove
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 _ °
figuras but shall not be less than & train service every two hours.

In deriving the extents of the peak and off-peak services it was assumed that the bulld up of
the traffic leading to the horizon year would follow the emplrical rule that 60% would ocour
in the first year and 80% would occur In the second year. In addition, it was assumed that 10%
of the dally train services would actually run in each of the peak hours. In geveloping 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:

i Eight [E] high speed traln senvices:
+  Two (2) between New Cairg and Alexandria 13-11 hn-‘!liﬂ,q:m},
« Two 2) between New Capital and Alexandrja {3150 - 110 sk
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« One (1) between New Cairo and El Alamein (352 km - 120 minsy; and

« Omne (1) betwean Mew Capital and El Alamein (353 km - 120 mins).

«  Two (2] between New Cairo and 6th Of October #2 {98 km - 35 mins).
These services stop at efther of the Gth October City stations and Borg El Arab station.

£ Eight (8) regional train services:

« Two |2) between El Ain El Sokhna and E! Alameln calling at all intermediate
stations {180 mins); between El Ain £l Sokhna and Borg El Arab

«  Two [2) batwesn 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
shap (20 mins); and

«  One (1) between Alexandria and E| Alamein via the existing New Borg El Arab = _ .
station (1 intermediate stop) (50 mins).

»  Twao [2) batwaen El Ain El Sokhna and Mew Caira —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 pazsenger demand but
shall not be less than a service every hour for the high speed trains and not kess than a train
service every two hours for the regional trains.

2635 Running Trip Times

Running trip time studies shall be undertaken by the tenderers using @ 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 dwaell times at stations.

High speed and reglonal services shall be computed and shall include a 7% recovery margin I~ _ .
arder for trains not to always run at the maximum possible speed and also to be able to
recover normal running after perturbations.

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

Dwell times used in timetables shall be based on the patronage requirements, For the purpose

of reliahility of the service, the contractor shall assume & *not less than"j g dwrell time
. " o ¥ S
at intermediate stations; e 'ﬁ,-, s U.r o
i - "
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Reversing time at station shall not be fess 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
ralling stock and consists (with diagrams and graphs).

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

© 110 minutes between Mew Cairo/Maw Capital and Alexandria [HS services) with
intermediate cafls at 6th of October (il or #2), Borg €1 Arab;

0 120 minutes between Mew Cairo/MNew Capital and El Alamein (HS services) with
imtermediate cafls at 6th of October (1 or #2), Borg Bl Arab;

40 minutes between New Cairo and Gth of October #2 (HS direct sarvice]

© 45 minutes between El Ain El Sokhna and Mew Cairo (Regional service with one stop
at Mew Capltall;

@ 170 minutes between El Aln EL Sokhna and Alexandria (Regional services) calling at
New Capital, Wagh Quibli, 6th October #1, Gth October £2, Rod El Farag, Wadl El  ——
Matroun, Borg El Araby;

© 180 minutes between El Ain El Sokhnz and £l Alamein (Regional services) calling at
Mew Capital, Wagh Quibli, 6th October #1, 6th October #2, Rod El Farag, Wadi El
Natroun, Borg El Arab:;

O 70 minutes between Alexandria and El Alameln call Ing at El Amrea, New Stadium,
Bahig, New Borg El Arab and El Hamam (Regional service); and

& 20 minutes between Alaxandria and New Borg El Arab City (direct regional — °
services).

2.6.4 Reguiremants on frefight services

&dditionnl diess| operated freight train services [single | between E| Aln E| Sokina 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 ta

(30:00 on Friday.

Five 120 km/h speed paths (2 paths from El Aln Bl Sokhna port to El Al Alamein port and 3
paths from El Ain El Sohkna port to Alexandria port) per direction are expectad with the
necessary additional Infrastructure Ioops (trip time around 220 minutes between El Ain El
Sokhna and Alexandria or El Alamein), Other freight trains between Alexgndria and El Alamein

ol

a

harbours will be operated Inside the EMR network 5 o Yo i
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Freight services will use exclusively the ENR single track section of ling an the Mediterranean
corridor and junctions are to be provided around Borg el Arab to allow these trains to
enterfaxit on the HS natwork,

ENR shall also continue to provide a commuter service on Alexandria-El Alamein using its  — -
dedicated single track alongside the HAR 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, particularty at the existing stations.
Hawever, the resulting Infrastructure shall be upgraded and enhanced to meet international
madern standards for commuter services by the tenderers as part of the HSR works.

The Electronic interlocked ENR single track in the corridor Alexandria-El Alamein shall be
capable of sccommaodating frelght traing in addition to passenger trains,

2.6.5 Pas=anger Rolling Stock Speciflcations

25kV-50hz powered EMUS shall be provided. Units shall be 1,435 mm UIC gauge, 200m borg

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
fittad with a drivirg cab at both end. ar

Trainsets shall be fitted with ERTMS Level 2 system {or equivzlent) to aflow for their
monitoring 2nd thelr controls. This includes on-board redio (G5MR or LTE) to trensfer both
data and voice communications on-beard but also 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 elther 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 fromt driving calb,

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

Trainsot shall be capable of being coupled with rescue diessl locomotives, Three diesel
locomotives shall be planned for rescus purposes.

Flatfnrm stepping distance from piatform to dooraay shaﬂll Wﬁ mim horizontatly
BS

and shall not exceed 50 mm vartically In order lﬂ sfegress of passengers
including persons with reduced mobility. Pﬂ‘_%?f‘
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2.6.6 Passanger Roliing stock - Fleat Skzing

The Project recormmends a high speed train capacity of circa 500 seated passengers per train
with a regional train variznt capable of carrying a meximum of 600 passengers (including tip-
up seats end standing passengers) per unlt, Distribution between business and standard dass
shall follow the ridership figures but, in any case, shall not be less than 20% for the business
class.

Traln consist could be formed with either one or two units to reduce the number of paths,
The reguired assumption 5 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 bath the daily demand and the peak
hour demand with & 90% loading capacity during peak hours and & 75% seat allowance during
off-peak hours.

Rolling stock calculations - expected fleet; Based on proposed services for years 2030 and
2030 and on the choice of having one singie fleet or two sub-fleets, preliminary ralling 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 wnits in 2030,

Some “hot service spares” trafn shall be kept on standby in the svent that an in-service train
becomes dafective or 5 disruption to the senvice leaves a gap in the headway which needs to
be filled temporarily.

Extra units 1o cover maintenance requirements are also foreseen (between 10 and 15%)
depending on the size of the fleet (worldwide agreed standards). They shall be @iouated 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, restaurent
staff and waiters, cleaners, tolley and at-seat-restaurant service could be proposad. In
relation with rolfing stock manufacturer, restaurant coach can be proposed.
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2.6.7 Freizht Rolllng Stock Specifications
The praject shatl study the freight requirements of the line between El Aln El Sokhna port and

El Alamein (futere} 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 suppart
structures shall b= to values which do not prechide conventiornal frelght services operating on
the Hine,

Considerations shall also be ghven to making passive provision for future freight requiremeants
%o that the impact of thelr implementation does not materially affect the existing services at
that time. The project shall assume that the main freight movements will take place during
tha off-peak haurs,

Impact of the length of fraight trains {660 m long) shall be taken into account on station loops,
freight and emergency loops in order to be able to stable ane freight train for being overtaken

by a passenger service.

The locomotive of the fraight trains shall be equipped with ERTMS2 to match with the cab-
signizlfing.

[iese! operated freight trains shall be able to be operated on the H5R route 3t a3 maximum

speed of 120 km/h. Maximum load shall be 1,200tons and maximum length shall be 650
meters long. Whatever the type of train, train axle load shall not exceed 25 tons.

A benchmarking of petential dlesel locomaotives and wagons capable of being operated at 120
krm/f an this netwark shall be provided by the tenderers, A sizing of the fleet and types of
wWagons is also required.

2.6.8 Tracsposiation studies

The ralbway infrastructure and systems shall be designed for thelr ultimate capacity
commensurate with the demand figures generated by the tenderers and developed in phases
through its |ifecycle;

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

A transportation study shafl be undertaken by the tenderers to assess the number of
passengers boardimg 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 wel! as the most populated sections of line per type of
service to zssess daily figures l'ear peak days, off-peak -:hyrs an:l F E wring several perioos

Elepirlc Express Train [Hgh &
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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 235 hours leng, each. E

The high speed and regional service frequencies shail be developed by the tenderers and
phasad 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 reglonal 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 notied that the existing station at New Borg E| Arab City will have to be rehabilitated
in arder to reflact the leval of service provided by the regional trains and (o accommodate the
forecast passenger flow in an environmantally pleasing environment.

Regular interval services have been defined for the Project at a standard that makes best use
of the infrastructure and complies parfectly with the international standards. "Clock-faced”
services are those for which the interval between departures of successive trains from a
specified origin or intermadiate station is the same throughaut 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 borlzontal and vertical profile of the fine and the characteristics of the rolling
stock; =
o the signalling (ERTMS Level 2 signalfing system), the Infrastructure with permanent
and temporary speed rostrictions as well as speads on diverted routes; and
O the constraints on headways between following trains, the rerouting fime for
canflicting moves (sectional releass + point move # setting the route) in order to
fesue a "clean” rallway planning.
The saftware shall be able to caloulate the running times in accordance with the Infrastructure
constraints, to analyze the capacity on line and at stations to confirm the Infrastructura
proposals, 1o bulld a timetable and to analyze its robustness as well as the effects of system
Faflures with conseguent delays,

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

services, ; = i
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2.6.8.1 FPrefiminary Timetables

Praliminary timetable shall be provided. Matching with demand, number of dally peak and
off-peak services shall be defined with adeguaste composition of one or two wunit-trains.
Praliminary timetables shall be provided for the moming peak and off-peak period to check
the capacity of the line, Empty coach moves from depot or stabling areas shall be taken into
ronsideration. Space time graphs shatl be provided by the tenderers for both the 2030 and
2050 horizons,

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

Terminal Qooupation at Termini

Capacity at stations shall be studled In order to detect any confiict occurring between the
preliminary timetable and the number of platform tracks at termini and at intermediate
grations paying particulzr 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 reglonal trains 20 minutes shall be considered
as the minimum time for neversing.

Track occupancy graphs shall be pravided for terminus stations for the two horizons of 2030
and 2050,

Robustness: Based on the UIC406 refarence document, used and remaining capacities of the
HSR at several horizons 2025, 2030, 2080 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 Bldder shall demonstrate the abifity 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 Caire Junction
and Alexandria. This reguirement incfudes the two junctions at Catro and Borg El Arab where
the conflicting should be anabysed te clarify If at-grade or fly overs are mecessary.

2.6.8.1 ggradsd mdes
A daseription of how the proposed HSR configurstion and assets (turnout, OHLE, etc) will be
able to reduce the occurrence of failure and how it will support normal degraded and
emargency mode, if required,

The str.m:g\r te put In place er'm!rgenl:l,l recovery plans and prn::ﬂ:lurEE akle mittq:te arny
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3.2

3.3

The strategy to put in place contingency péans abie to face any long term blockads shall be
detailed and provided by the tenderers; and

The procedures to allow temporary répairs during the ROT shall be detailed and provided by
the tenderers,

Two diesel locomotives shall be planned and stored in the depot for emergancy purposes,
Coupling these diese! bocomotives and the units shall be possible (hauling and pushing units],

INFRASTRUCTURE AND SYSTEMS

COMCEPT DESIGHN

Whilst a concept design will be provided to the tenderess for information only, It |s expected
that thay will firm up on the sarvices 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,

EQUIPMENT OF THE LINE

The following section summarizes the key characteristics of the equipment required. |t
highlights the agquipmant that needs to be taken into consideration for the operation studins
and shall not be less than what is specified in the technical requirements,

STAGED CAPALCTTY

Thiz HSR shall be designed and implemented to support the ridership expected capacity at
several horizons with at heast 8 services per pesk hours on the core section MNew Cairg-
Alexandria [n-2025-30 and 12 services at the 2050 hosifons, Sufficient number of trainsats
shall be praviced to support the required services.

3.4 LINE OF ROUTE FOOTPRINT:

Eloctric Expemse Tramr [High S i El A El Sak
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The project shall assume a two track fence-to-fence trace width of up to 22m for an at-grade
railwsy.

Where space i3 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 solution s viable.

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

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

LEIDGE
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The headroom above top of rail leval shall be a minimum of &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 adeguate 2.5m high fences
forbidding any unwanted trespass, Pedestrian and road accesses shall be planned in
accordance with Egyptian legistation an emergency access and rescues services together with
the malntenance requirements. An interval of not kess than 2.5 km between twa road {public
or private) accesses to the ROW shall be provided with the need to afternate access an the
right and left side of the ROW.

The praject shall assume a two track fence-to-fence trece width of up to Z2m for an at-grade
railway. Where spece is restricted, the minimum two track fence-to-fence width may be
reduced from 22m to 15m. This reduction shall anly be accepted exceptionally for short
distances where no other solution is viable. The corridor reserve, however, shall be assumed

o be up o S0m wide except at stations, ancillary buildings, maintenance depats and stabling
facilities where it is likely to be wider,

3.4.2 Track

The praject shall assume the minimum numbear of tracks to be two between New Capital/New
Cairg - Borg El Arab - Alexandria. The freight connections from the termind stations to the
three ports shall be a single track (Ef Alamein, Alexandria and El Ain Ef Sokhna).

The new network shall be farmed with on line doiuble tracks and trains crossing on the right-
hand side. All tracks from El Aln El Sokhna station to Alexandria and El Alamein stations and
shall be capable of sccommodating trains running at 200230 km/h,

The alignment deslgn line speed shall be based on a track configuration that meets the service
patterns as well as the cperation constraints [speed, minimum reversing tmes eto).

Concrete sleepers on ballasted mfrastructure are reguired except on visducts or bridges
where a slab track will be used, Transitlon drea shall be provided between baliasted and slab
fracks;

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

3.4.3 Civil and Structures

structures shall provide the required right of way for the operation of the Rail System and
shall suppert 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, sllowing for, 25 ton axles to be carried on freight 20 tans for
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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 fiood event.

Civil and structures design should:

O Minimise the dangers to which persons are exposed particularly in the areas of
stability, fire, access and evacuation;
o Be based on standards which apply the semi-probabillstic safety concept which
considers the probability of loads on structures caused by permanent loads
as well as loads due to hazard cases;
0 Consider costs in all areas to prevent over engineering; and
& Provide for derailment protection.
The Trackwork design should pravide 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 thould be based wpon proven design and components which have
demonstrated high reflabllity and low maintenance in servica.

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

© The design of the Trackwork should provide optimal comfort in uging continsousty
welded rail and long welded rall to the maximum length possible;

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

Fly overs at Borg E| Arab junction and at New Calro Junction shall be regarded in accardance
with expected traffic.

3.48.4 Leve! Crostings [road and footpath)

Rpad 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.

3.2.5 Speed on Lins

The new netwark shall be formed with on line double tracks and trains crossing on the right-
hand side, All tracks from El Ain El 5okhna station to Alexandria and El Alamein stations shall
be capable of sccommaodating trains running at 200/230 km/h, However, some permanent
speed restrictions will be admitted with justification.

3.4.6 Speeds on Tumouts -
According to the speed, swing nose crossings are required to hE_ inatalled™ mpjhigh speed
section of the line. P i it T
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Mew Cairo-Borg £l Arab (2 directions) and Borg El Arab-El Alamein {2 directions) routes shall
be 130kmh speed limited at New Calro 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 ieswing the maln tracks for loops a minimum turmout
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,

Turrouts at station termini shall accommeodate a speed of B0 km/h,

Turnauts 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 basls to develop the station design-and the
safety case. Phasing following the numbers of services at different horizons is permitted,

Platfarms 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 ento the loops
at speeds of 130 km/fh.

The stations shall be designed and constructed to accommcdate persens of reduced mobility,

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

34.71 intermedinte Stations

All intermediate stations except Borg El Arab and New Capital shall be designed with twao
passing through tracks to allow non-stopping trains to run at the madmuom 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.

B
High speed tracks shall be efficienthy isolated from the rest of the station by sufficient distance

{riot less than 6.5m o the stopping tracks) or with a protection wall to limit sound, baflast
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Crossovers shall be tocated in clase proximity befare and after the station to allow two-way
working of tracks in case of maintenance or 2n 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 2000230 kmy'h with the dengerous 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 basls to provide the same
ease of aperation when trains are running in the reverse direction.

3.4.7.2  Intermediate Stations with T/Q Services

Freguent terminaticn of trains with the need to reverse at New Capizal, 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
platiorm tracks shall match the needs for reversing the number of trains required to serve the
forecast ridership.

3473 Terminus Statians
In order to facllitate traln departures and arrivals at termini, 3 double ladder allowing parallel
mawes shall be provided.

\ A=A\

34.74 Platforming of Tralns

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 platform face per two
trains pef hour.

It should ke 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.

Piatform shall not be obstrected by ancillary activities inside premises loceted on platforms in

greier to securs the passenger circuleton .
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The project shall provision for accommodating two 200m long train units coupled together

SYSTIA AScom

with the platforms equipped to permit joining and splitting trains within the platform.

3.4.7.5 Schematic of Stations

{Dotted line means the seed to secure space for fiture implementation following the increase

of the traffic}

Stations to
be Served

Comments

New Capital

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 statlon to enable passengers
to interchange bebtween the services in lass
then 5 minutes.

Mew Cairo

Terminus

/7%

Haif of the high speed train services shall
originate from or terminate at this station;
The service growth beyond the Inltlal
ppening phase isto 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 cedicated connection shali be established
with the Monorail station to enable
passengers to interchange between the
services,

& Cletober
City #1

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

Faor the safety of passangars on the
platform consideration |5 to be givento
placing platform faces away from the fast

e |
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Statlons to ] =
Line Leyout Commants :

e A dedicated connection shall be established
igfith the L4 matra line ta enable passengers
to interchange between the services n less
tham 5 minutes; and

& Provision shall be made for a dedicated
connection to the future Cairo-Aswan high
speed train service, -

& Half of the high speed and alf reglonal train
¢ Octuber seryices shall stop at this station;

City #2 . : » For the safety of passangers on the
platform consideration is to ba given to
placing platform facas away from the fast
through fnes; and

¢ A dedicated connection shall be established
with the Monorall station to enable =
passengers to interchange between the
SErVices.

= Al high speed and all regional train services

Borg F kb _ shall stop at this station;

e Provision shall be made on the site of the
station for a future shuttle bus zervice
connecting the station with the Borg El
Areh airport and New Borg Bl Arab City. e

# High spead and regional train services shall
originate from or terminate at this station;
and

#  The service growth beyond the nitial
opening phase i 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

| ARDGE N )
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e Line Layout Comments
8 :
be Served
B Alarrici =  High speed and regional train services shall
il originate from or terminate at this station;
Terminus J- and
i # The service growth beyond the initial

opening phase is to be considered in the 5
devalopmant of the station feotprint due
ta the high likelihood of subsequent
development and extreme access and land
constrants,

3476 Flatfarm Criterta

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 betwesn 8.00m and 10.00m for an island platform and G.00m to 9.00m for side
platforms. The distance between adjacent platform tracks shall be sufficient to provide a
minimum clearance of 1.2m measured in between bwo relling trains.

Platform height shall be 760 or 550 mm to cope with HS standards (T5L. LDC & PAS - T5| 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 HER is very tight, periodic mechanical maintenance shall be conductad tao
check the vatue of the vertical doorway distance and keep it in the admissible vertical and
horizontal clearances

MNecessary provision for passengers with reduced mobility shall be made for an easy atcess to
the platfarms and trains by disabled persons, and, as far a5 réasonably practicable, without
spacial assistance.

Curves at platform shall be avoided for safety reasons and o reduce the gap to
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Boarding door marker points on the platforms shall be used to acceferate the boarding and = -
alighting of passenger at Intermediate statlons.

3.4.7.7 Passenger Siations and Frelght Trains
Platform distance from center of the track shall also take Into consideration ENR passing
freight trains and their sero-dynamical gauge.

The stations are nol expectad to accommedate freight tralns under normal operating mades,
However, provision shall be made for enabling freight trains to stop at stations during
degraded or emergency cperating modes. Passenger loops shall therefore be provided at
statlons to eccommaodate 660 m long fresght trains.,

EMR services: It shall be noted that the existing stations between Matar Boarg El Arab Gdeda
and Msakn Toshka shall continue to be served by the ENR services. Alse, consideration shall
be given to enhancing the station at El Salam in arder to better serve the National Stadism.

Borg El Arab City staticn: It shall be noted that the existing station at Mew Borg El Arab City

will have to be rahabilitated in order to reflect the leved of service provided by the regional -
trains and to accommodate the forecast passenger flow In an environmentally ploasing
envircnment.

3.4 .8 Depot and Stabiing

For all the H3R and regional rolling stock, there will be one main depot facility located in the
vicinity of Bth October City stations at a place that has yet to be defined. The facility shall be
capable of accommodating around 100 to 150 units and shail be designed to provide all levels

of maintenance for ome or two types of relling stock. Staging In accordance with the slze of

the flest is required.

The Project shall assume the provision of one main ralling stock maintenance depot to service
the rolling stock required for the operation of the high speed and the regional train fleset sizes
for the Inltial operating phase, The project shafl, however, reserve the land reguired for the
futura expansion of the rolfing stock maintenance depots when the train fleet size has
expanded to cater for the 2050 target vear services. The main depats shall be located close to
a maln station and at not more than 3 10 minute journey time from the route. The project
shall also determinge the reguirement for additional rolling stock stabling and servicing
fzcilitles necessary to support 2l the trafn senvices on the line,

Depats shall be connected to the network and allow direct rail acoess to both northbound and
southbound directions. Light facilities at terminus stations may be proposed to facilitate the

maintenance of the rolling stock.
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3.4.% Infrastructure Maeintenance
The Project shall assume the provision of infrastructure maintenance bases in order to

support all necessary maintenance activities and to be able to Intervene and to be on site in
less than 45 minutes after a fallure eccurring wherever on the network,

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

The permanent way and Infrastructure malntenance shall he planned, managed and
monitored from one heavy malntenance base menitoring and controlling some Hght
maintenance bases. The bases shall be capable of stabling an track plant and all necessary
spares to enable all maintenance activities to be undertaken. The project shall also determine
the requirement for any additional heavy and light maintenance tools as well &5 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 Crossavers and Frefght Loops 3

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,

Nat usually served by trains, these crossovers will be used for trains to take a route diversion
in case of fallure of either & train or an equipment ahead on the tracks and can also be used
in case of traffic bans for the maiatenance of tracks.

The need for recess bops for frelght train services, operational flexibility and engineering
access feguirements is to be assesced as part of the operational strategy and mix of services
on the lings. Connections to ENR services at discrete locations is to be determined by business
nends or infrastructure maintenance practicality,

Crossovers will be unstaffed and ramately controllad fram the 0CC.

3.4.11 Emergency Sldings

Emergency siding tracks shall be planned along the line at every 50km in order to be alde to
stop a train, alight its passengess, stable the train and bring another train to board passEngers
with the minimum of trafflc disruption. Connection with buses shall alsa be enabled in
providing a route access.

These emergency sidings shall be of 2 usable length of 560 and located between the two main
tracks with twe roughly finished. platiorms that embed the central track to facilitate the
transfer of passengers. SU::_I_'l_:hig:E_IEhgﬁ can alse be used for ove freight trains.
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Figure 1: 650 meter long wsable length for freight loops

3,412 Infrastructure at New Cafro and Borg El Arab Junction

The timetabling simulation study shall demonstrate the pessibility to operate the New Cairo
junetion (Flows fram Mew Cairo toa Borg El Arab canfiicting with flows from Borg El Aab to El
Aln El Sokhna) with or witholt & fiyover. The same study shall be conducted for the New Barg
junction with flows Cairo-Alexandria conflicting with flows Al Alamein-Cairo as well as with
flonws Alexandria-El Adamekn,

SIGNALLING AND CAB-SIGNALLING
3.5.1 On line Sgnailing
The signalfing and Train Control System shall comprise train-control {lineside and train borna),

interlocking and Trafflc Management System,
& 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 computecized in-cab slgnalling systern shall therefore be provided.

Equipment and preducts Jincluding software) shall have been proven in high-speed passenger
rail service (at operating speeds consistent with the design objectives) for 5 years and shall be
demonstrated to meet the Refiability, Awvailability, Maintainability, and Safety {(RARS)
requirements in a similar high-speed rail application and in the range of climates similar to
the Egyptian emviranment.

The signalling system shall be usad to provide a “commercial™ 4 minute headway bebween
on-lne following trains (integrating the minimum techniczl headway and a 33% recovery
margin] and 5 menutes In case for skip-stop at intermadiabe stations. Dopartures one mindke
after overtaking shall be allowed.

For the passenger services the Project shall assume a maximurm utilization commansurata
with the wltimate demand fipures for the vear 2050, The capacity of aperating at least 12
trains per hour per direction in the peak on the core section i required. Thiz maximum

utiization imcludes for the high ,speer.‘l and regional .-;enm:es Mﬁ I5 safe and appnnpriata
i
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In accordance with the forecast traffic results, phasing the implementation of
equipment,/systems at stations and equipment s permitted,

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

3.5.2 Bl-Directional Signalling

All Blgh speed lines shall be double track workable inboth directions. This is to allow trains to
operate at full speed, irespective of direction, on either track. This will 2lso allow the services
to pperate even during a block on one track and to quickly recover the service after an
incident. This arrangement also facilitates possessions and maintenance works on the tracks.
3.5.3 Automatic floute Setting

s 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 ance the train finds itseif back on route the ARS shall
return autamatically,

fdanual intervention shall be provided to set routes where a train is due to turn into a siding
or raguires 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 tine.

3.5.4 Yard Signalling

Itincludes the facilities inside the depot and stabling areas and consists of the signals, switch
machines, train detection, and shall be safe and rellable, as defined by the RAMS
requiremenis and designad 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 accupancy status,

Yard tracks shall be equipped with a signel system thet Includes a combination of  axle
counters far routes connecting the yard with tha main fine.

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

OPERATION CONTROL STRATEGY
The contractor shall propose an crganization based on the foliowing tems:
O One primary Operation Contral Center (OCC) shall d control the whole

mialn line npnrm;lun: as well as the connections- ?aﬂd"ﬁjﬂrﬁ th'n!\[:a:llniﬁs It shall
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aquipped “Crisis Room" capable of managing and coordinating the recovery of
Incident/accident, emergency events as well as natural disasters shall be provided
and it shali atso be equipped with efficlent communication means.

Ten (10) workstations are expected in the OCC to monitor and contral operations
[CTC operators and supervisor, rolling stock diagrams, staff diagrams, PA, PIS) and
to supervise railways maintenance activities {control of the Malmtenance
Managemeant Systemy.

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

security OCC will manage the security of the fine and will be located in the same
buliding. Five waorkstations are expected with the adequate toals (camera controf,
raising of alarms + video connection,etc...}, Five workstetions are expected:

A back-up OCC with the same eguipment than the peimany DCC 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 iead in case of failure of the primary OCC, Procedures shall be developed by the
contractors to enswre compiete and full safety during the transfer between the
primary and back-up OCC.

Inside Station Master Office, @ back-up control shall also be provided from any
control  room  equipped with integrated operating  facilities  {Unkhersal
Workstations) using 2 secure handover protocod utilizing dual redundant or fauit
telerant central servers interconnected with multiple redundant and spatially
diverse data communleations links. it shall be equipped with a Local Control Pamed
enabling the trained staff to locally take the lead on the signalling system and on
the P& and PIS systems, Station BMS supervision will be installed inside thess

pramises.

3.7 NORMAL, DEGRADED AND EMERGENCY OPERATIONS

3.7.1 Morr 1al f-.. st lons
The normal mods nf up-eratlnn of & railway Is the day to day working of the systems and

subsystemns in the manner they were designed to be used and maintained,

Mormal mode operations should be deemed to Imclude the mansgement of minor problems
EHMI‘IH'II:H{J day to day on tha HSR Hnerern Lina such as.::am:ellatln g and delays caused by
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Equipment unavailability
Passenger actions;

Personnel shortages;
Unauthorised access etc; and

& The censequent 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 & manner
appropriate to each situation.

o a o

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:

0 Reduce repefitive docurmentation;

0 Reduce tralning volume; and

O Minimise the fikelihood of errors by persornel thus assisting in the retention of

competence.

Mormal 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 Narmal Operations Plan will need to be developed to detail the following subjects:

0 Dperations and service planning;

£ Managing Train Operations;

0 Managing Statlon Oparations, )
& Managing Maintenance,

3.7.2 Degraded Operstions
This degraded operations description In the context of this is provided as guidance for

developrnent by the contractor.

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

If it Is not possible ta run the train service, the retention of traing in stations or the use of
tralns o move people to stations should be the first preferences in managing the likely

consequences of degraded ifrm&éﬂp'graﬂéns- e,
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The underlying assumption should be that apart from the specific fallura(s) the HSR Egyptian
Lime remains fundamentally safe and operable in @ restricted format under managemant
control.

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

When degraded mode operations are reguired to be put into effect the priority showld be to
ensure the safety, comfort and convenience of passengers and the safety of personnel, nso
far as is practicable, this sheuld be carried out on the basis of common procedures which may
b applied Irrespective of the type of technical failure, These proceduwrss may be required T
be carried out either on a system wide basls 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 walloway should gensrally be
considered to be & last resort response to degraded mode operations, the limited time of
passenger tolerance on a diszbled wehicle possibly without power and In extreme
ervironments needs to be considered. Additionally Once passengers have been detrained
and therefore exposed the option of moving passengers by train in the affected area neads
to be undertaken with extrema care and is often difflcult in uncontrolled situations.

The degraded mode operations plan should recognize the mportance of the pro-active
manapement of technical failures and the need to avold any unnecessary escalation effects.
Clear procedures, training and the ability of those in charge of degraded mode operations to
Fully understand the cverall imphicaticns of the possible options will assist the declsion making
process and ensure that the mast appropriate response to each situation is made promptly.

A Degraded Operations Plan will need 1o be developed by the contractor to detail the
following subjects:

O Passenger information and customer care during degraded operations;

O Degraded train operations;

O Degraded station operations; and

O [egraded operations control cperations.

3.7.3 Emergancy Opergtons
This emergency aperations description In the context of this is provided as guidance for
development by the contractor.

|  ERDGE y
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An accident is defined 25 an unplanned, uncontrolled and unintended event giving rise to
death, ill health, infury or other loss,

An incident is defined as an unplanned or wncontroiled event which under different
circumstances may have resulted In an scoident.

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

Far the purpese of this document the definition of incldent includes accidant and emergency.

The Emergency Operations Plan consists of four primary streams:

o Incident Preparedness being the systems and plans in place to identify, detect,
prevent and train for situations;
0 Incident Response being the plans, procedures and processes to be followed in
responding a situation;
O 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 H5R 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 situstion.

The procedures to be followed in such situations as well 35 the tools with the Authorities with
technical review by equipment suppliers to ensure that the procedurss match the technology
and correct operation of the equipment.

CENTRALIZED TRAIN CONTROL SYSTEM

The rallway operation shall be managed from the Centralized Train Control {CTC] system that
shall be ocated in the OCC and that |s 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
malinterance. Locating the OCC close to the power supply management room s desirable for
reactivity purposes.

The CTC shall be interdfaced with signalling devices set along the raibway fine allow the oparator
to access different functionalities for traffic management u-r!ﬂ*l:g"ﬁun, machine interface
(ML), This MMI shatl allow the command acqum*rhun,;qﬁnﬁu‘dmlw a.cl the viewing of
contral images. The main functions shall include hu*rnuf I&D’ﬂ].ned'fﬁ"‘

ms{routes, frgthc .

& To command local signalling
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O To display all Information to cantral;

O To locate and to follow train traffic; and

& To load, manually or astomatically, from files, programmed route sets,
From a technical point, all signalling systems are fall safe designed and a full redundancy is
securing all wires and equipment to provide the highest level of refiability. With GSM-R (or
equivalent) and RBCs being fully built up with redundancy, under no circumstances the
signalling system will ba fully down, except during the switchover time.

The Project reguires the following in respect of the contral and command and the signalling

reguirements!

0 Class A wnified command-control and  slignalling functlons, Interfaces and
performances to be used (as specified by TS CC8);
O Level 2 ERTMS for the initial service; and
O Appropelate additionzal functionafity 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
efficlently the HSR operation such as & Traffic Contral Management System (o provide
automated supporting functions, an Automatic Route Setting system, an Automatic Diagram
Systern and display facilities (VDU and mimic panel).
CTC & interfaces: Consldering that the Signalling system is of fundamental importafce to train
operations, the telecom system, and mainly the transmission backbene, shall be designed to
satisfy the needs of the CTC

The CTC will not remaotely control the depot but will only control access to and egress from
the depotis),

3.9 THE DEPOT CONTROL ROOM (DCR) AND THE STATION CONTROL
ROOMS (SCAH)
It shall cantral 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 maln line {dual
signalling). Contral and indication arrangements shall be provided such thet the mode of
operation shall be possible by a single train controdler.

The back-up OCC (Ops and F5) shall be located close to or Inside the DCR.

Locally equipped Station Conbtrol Aoom shall be proposed to the client to enable Station
mastors to take the lead in operations and signalling on their own zone in case of fadure of

the rematefy controls.
| BRDEZE \ll
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3. 10POWER SUPPLY AND OCS SYSTEM

The line shall operate with a 2 x 25 kV AC-50 Hz systern with overhead catenary capable of
accommaodating speeds up to 280km/h. it shall be capable of supporting 2 minimum of 12 tph
in mach direction an the core section. The core wire height shalf be defined n 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 seamiessly with other traing or with the
primary network supplier.

The traction power supply shall enable the operation under normal and single failure
condithons with at least 20% spare capacity. It shall also cater for the other systems and
functions such a3s track systems, signalling cabinets, stations, SCADA et Sufficient
redundaricy shall be provided,

The Project shall confirm with the Ministry of Electricity the source of the electric supply
pecessary o power H5R and regional lines,

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

The traction power for the freight trains shall be diesel. However, passive provision should be
made where reasanably practicable for a switch 1o electric power in the future.

L11TELECOMMUMICATIONS
The design of the infermation and communication systems shall result of a comprehensive
assessment of the end users’ needs and the level of data to be transmitted,

H5L shall be contralled from a primary OCC (and back-up OCC or Local Control Centers) which
requires high level of telecommunications means,

The telecoms systam shall be designed to allow operators te manage efficlently train
operation and maintenance warks,

The Communications System shall provide the medium for the dellvery of volce, video and
data signals throughout the HSR and a transmission networlk shall be provided to serve the
CCC {primary and back-up), the maintenance bases offices, the stations and the Depots,

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

2 Automatic and Direct Line Telaphones, radic and intercom;
2 Public Address {I'!.u'!;.b and Passenger Information System (PIS);

Electric Express Tealn [High 5o
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Station and on-board Closed Clrcult Television (CCTV);
Time Distribution [TDS);

Signalling;

Power Supply and OCS (SCADA),;

Station Equipment [Building Management Syatem);

Plant Monitoring and Control System [PRMC);

Security, Access Control and intrusion alarms;

Billimg systam;

Ticketing and Automatic Fare Collection System (AFC); and
MManagement Information System [MIS).

= SO = T = S - U = N = L = R~ A = =

L 12ZMAINTENANCE
The maintenance of the HSR traimsets and of the infrastructure 15 essential to guarantes that

the System will continue to work properly, remain safe end provide passengers with a high
degree of comfort 2nd safety.

All designs shall be developed in 3 manner that will result in a rail system that will be capable
of achiaving the operational requirements.

Deslgns shall be supported by & performance and faillure management analysis to
demonscrate through simulation that operational requirements can be achieved with a
reasonable degree of confidence and that adeguate provisions have been included to mitigate
the effects of predictable failure scanarios.

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

2 Provision of adeguate facilities, tools and equipment for the light malntenance
lclearing, servicing, minor repair), heawy maintenance {mejor repair,
overhaul] and replacernent of Rall System components including Rolling Stock;
0 Supporting a maintenance reglme capable of underseking preventative
matntenance  during operational hours;
0 Supporting the rapid intervention and replacement of components; and
0 Provisicn of easy and safe access to equipmaent locations both for maintenance and
exchange of equipment.
To ensure an efficient maintenance the principles applied on existing H3L & wellas by norms
such as the European standard :_i_ljf-g;! EN13306 - Malntenance terminology shall be followed,
e k
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Adequate maintenance procedures must be adopted for each component of the HSR in arder

to guarantee a very high performance for the HSR system during its whole life. These -
procedures have to be extended to cover also nen-specific rallwey subsystems flike
surrounding roads, accesses, fences, ato

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

O Tominimize coincidental defaults by thie design of the infrastructure and taking into
account the results of the RAMS studies,
To minimize systermatic defaults by applying a strong Quality Systam,
To maximize safety by developing a risk management system,
To maximize the performance of the system by reducing train delays,

To maximize the availability of the systern by reducing the number of hours of
possession of the fins,

O Methods to permit rapid recavery from desmption. e

Praference will be ghven to Incrementalfevolutionary improvements rather than revolutionary
improvements.

oo a o

These objecthves can be resched by effectively managing maintenance through a
Mizintenance Management System and implementing clearly [dentlfied procedures:

© To guarantee the safety of the system and the refiabillty and avallability of its
infrastructure,

& To enswre highly adequate maintenance with a brief response tirme at an optimal
cost,

1 For establishing an extended data base to ensure dccurate analyses 1o asslst in the
planning and selection of a specific type of maintenance be it on 2 shaort, middie or
long term basis,

O For asset management lsuesfreguirements.

3.13FIRE AND LIFE SAFETY
The Fire and Life Safety goa! s to safaguard the fives of passengers, employees, contractors,
vendors, emergency response personnel and the public a'; Ti[]g i using or being
associated in any way with the H5R. ..IIr ,..-:' e

The strazegy to achieve this goal requrnau u.-.rl-!l inclede L R
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0 Elimination or reduction in fire and other risks to the safety of persons using or
warking on the transport systam;
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 ralling stock in an emergency;
& Timely emergency response ta the incident scene by emergency services;
0 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;
o The removal of hot combustion products to maintain visibility and provide 1enable
egress rowtes to facilitate safe evicuation;
£ The purging of cold smoke after a fire to allow for reopaning of the facllity and
restoration of normal operations as soon as possible; and
0 The protection of the environment in the design, construction and maintenance of
the fire and life safety pravisions.
The fire and life safety design for the HSR (excluding Rolling Stock) should be based on the
requirements established in NFPA 130 - Guidefines far Flxed Guide Way Transit and Passenger
Rail Systems of the National Fire Protection Association, United States and in association with
other related NFPA Standards as guoted in MFPA 130,

The fire and life safety design should be established in close cooperation with the responsible
Ipcal, andfor national authorities having jurisdiction, and -should foliow any applicable laws
and regulations; codes and standards belng subject to the consent of the municipalities
and/or any other relevant authorities,

The fira and life safety design for the Rolling Stock should be based on the requirements
established in EM 45545 Railway Applications Fire Protection an Rallway Vehiclas,

Stations and ancillary bulldings should be considered as multiple ocoupancy bulldings, with
pubfic areas used for passanger transit and retail elassifled as assembly occupancies, and the
separated areas with technical rooms classified as special-purpose industrial occupancy, in
accordance with the definitions of MFRPA 101,

Emergency equipmnt for the use of passengers should be of consistent design, operating
function and location across the le‘F:runt aferments of the H5R 1"|ll:r1'ﬂ'lF.'.F_r],|r
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3. 14S5ECURITY
Each ares of the H5R Line showld be made secure against intrusion, maliciows damage and
theft. All measures necessary should be established in close cooperation with the responsible
local, andfor national authorities having jurisdictlon, and should follow any applicable laws
and regulations, ¢odes and Standards being subject to the consent of the municipalities
and/ar any other relevant authority.

The design should support the safety of users through the provision of medern monitoring
and communication systems in addition to incorparating the most up o date injtigtives 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
profect system deslgn, technology, and operations:
© Design incdludes architecture, engineering, site planning, iandscape design, and
interior design;
o Technology refers to the electronic devices that are installed In and arcund
buildings and sites; &nd
O Operations are the operator’s podicies and procedures for running the system.

The security planning and design shoutd consider transparent security strategies for the
project system including but rot fimited zo:

O  Design of stations should Incorporate architectural planning for clear tirculation
and visibllity, Crime Prevention through Environmeental Design principles, and
accommedate the needs of first responders inside and outside stations,

£ Urtilize Blast resistant desipgn and materials where possible, to minimize fiying glass
shards and building debsiz during and after a blast.

©  Site planning should maximize building setbacks from the stroet, to mitigate the
impact of vehicle bombs, Distance equals safely.

&  Develop & layered defense for site planning and architectural bullding design, with
attention 1o the site perimeter, the first line of defense.

0 Use street furniture engineered 1o stop speeding vehicles, plantings, level changes,
public art, and water features at public spaces facing roadways, to prevent vehicles
from ramming a faclity. Where space allows, these elements may be installed
instead of rows of boliards and concrete barriers.

0 Design stroctural engheeﬂng systems to avold progressive cnllapse in the event of

a blest.
BHIDGE
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O Design mechanical and electrical systems to mitigate airborne threats and minimize
air detribution of hazardous materials in ventilation systerms.

O  Provide redundancy for all major bullding systems and utilities in the event one
power or water source is unavailable or taken out. Locate sources remeately fram
aach athar.

O 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.

©  Plan for an 3ll-nazards emergency response approach to disasters and worst-case
scenarios, such as simulated explosions on vehicles, or simultaneous explosions at
several statjons.

A threat, vulnerability, and risk anatysis should bo Incorporated throwghout 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 b sympathatic to "access for alf* principles and should comply

with applicable Egyptian laws and regulations, standards and codes.

Thi design of facilities should take Into Bocount aspects such as baggage, strollers, mothers
with prams, chéldren etc.

Sufficient numbers of stalrs, ramps, lifts and escalators should be provided to meet the
forecast loads, operation concapt, fire evacuatian and architectural requirements. The
intended purpose of stairs, Famps, [fts and escalators should be to move users including
miohility Impaired users, eguipmeant and baggage between different levels of bulldings or
glong 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 o dimate of confidence and trust between producers and consumears,

3.16COMFORT
The H5E Line should deliver a high leval of comfart.

Camfort should b considersd to be a function of:

Electric Brpress Tealh [High & IFfrom
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1 Vehicle ride, induding vertical and lateral accelerations and jerks:

0 The ride guality of vehicles should be comfaortsble at all times and not create an
unsafe environment for passengers. This includes the potential for infury due to the
acceleration and or deceleration of vehicles,

Noise and vibration measurements as well as control and mitigatien of naise and vibration
lewels from the HER | Line shall be in accordance with the criteria ghven in European Standards
(EM} and local Emdironmental Protection Standards. Where a conflict exists the higher criteria
should apply.

Temperatures in traing and statlons should be maintained at a lavel defined inside Particular
requirements and equipment rooms should be maintained in accordance with the equipment -
manufacturer's specification,

Space aflocations is given inside Rolling Stock particular requirerments.
Passenger amenitles:

0 Retail outiets will be provided in stations where space permits;
Toilets will provided in stations where space permits;
First ald facilities will be provided in stations;

Seating should be provided for users in stations including platforms;

The stathan deslgn should incorporate features to provide adequate profection
from the extreme weather conditions experienced in Egvpt.

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

a 0 09

3.17DESIGN LIFE
The Design Life of the H5R Line should minimize the life cycle cost of operations while

supporting the reguiremnents for reliability and avasilablliy. 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 reguirements for Design Life for major companents valid for the intended
level of operativn should be as follows unless other LCC is specified in the Particular
requirements:

L&

Civil and structures 120 years:
Buildings 50 years;

Rodling Stock 40 years;

MEP Systams 30 years;

a a o
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O Signalling Systems 30 years;
0 Trackwork 25 years: and
& IT and electronic systems 15 yYears

An obsolescence plan shall be provided by the Contractor to become able to plan all rerewals
and necessary improvemants,

4. STAFFIMNG AND ORGANIZATION
The organitation 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 @ group of functional departments.

The organitation and the staffing shall mainly stem from:

D The technical knowdedge, skills and degrees required by staff, lsading o staff

trained in the various spedialties (drivers, inspectors; statlon staff, infrastructure

and rolling stock maintenance swaff);

The volume of work to be performed in each locatiornand in each field;

© The number of yearty working days per type of operation jobs (shifts, etc] for
eedentary staff [station, platform staff, depat, OCC, OHLE, security) as well as for
Infrastructure, sysbems and rolling stocks malntenance sites; ang

o On-board staff {drivers and train attendant figures based on the operated hours
and mileage).

Tablos: Detalled tables explaining and providing manpower per function, per location and per
type at the four horizons shall ba provided by the tenderers,

0

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

oualiified.

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

At least 80% of the operation and malntenance 38aff shall be ensured by Egyptian native
paople.

The use and the implementation of driving simulators Is mandated.
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PERFORMANCE CRITERIA AND AVAILABILITY OF THE LINE
PERFORMIAMNCE MIANAGEMENT SYSTEM

Az part of its compliance and conformance demonstratian, the tenderers shall provide an HSR
parformance report detailing the expected service level that will be echieved in compliance
with our requirements, For developing this Performance Management System [PMS), the
rules end standards of the International Union of Ralbways (UIC) as well as the best
international practices shall be considered In order to ensure a performance level cormparable
to the international excellence standards. The PMS shall integrate a list of Performance
indicators (Pl] that shall be formally agreed by the controlling authaority prior to handowver,
Each indicatar shall be clearly detailed with its definition, the maasurement 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 controling
authority, The date required to estimate these indicators shall be provided by the rall contral
systams that is linked to the TMS inside the OCC,

The cantralling 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.

REQUIREMENTS 0N SAFETY
The safety of people working on or near the HSR [users, employees, agreed third party and
others) is very important and shall always be the tenderers’ primary concemn. To that end all
designs, construction and installations shall parmit the H5R to be operated in accordance with
the highest International safaty lavels,

Current Egyptian legislation and technical laws and procedures shall establish all the safety
requiraments to ensure its commitment &6 all safety aspects imvalved in the system operation
under the relevam legal instrurments.

The tenderers shall redice the safety risk level as low as reasonably practicable and shall
prepare a rall safety manual (Rallway Safety Case including a Safety Management System) for
approval by the controlling authority.

if serfous 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 legislatlon and the tenderers could
ke fined in the event that they ere found to be responsible.
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Injuries to employees, inchuding contractors due 1o incidents on trains, statlons, repalr shops,
yards, track, or adjacent facilities under the responsibility of the tenderers shall be classified
by severity level (death or permanent disability, serious injury, sHght injury).

The tenderers shall develop a Safety Management System (SMS) as part of their Safety
Manwal, This system should record any incidents reported centrally.

Injuries to users, arising out fram Incidents om traing, in stations, repair shops, yards, track, or
adjacent facilities under the responsibility of the controlling authority shall be classified by
lewel of severity |deaths or permanent disability, sericus injury, slieht Injury).

The tenderers shall develop a 5MS as part of their 5afety Manual to record these events. This
system shall record any incikdents reported centraily,

REQUIREMENTS ON DPERATION PERFORMANCE

The required Service Level Commitment which Is given in this document shall be met at the
ditferent 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
aof services related to the timetable proposed by the tenderers, In order to ensure that all
trains are operating an schedule and that punctuality goals will be met. The maximum travel
times to be met by the controfling authority shall be established on 5 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 Reguiraments on Service Availability

& cancellation is defined as the termination of a train prior to reaching its destination or the
failure of & traln to depart from its paint of departure for which it was schedubed to run in the
applicable timetable, There are two types of cancellations:

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

» According to best international practice, the level 5 set at 99% (ninety nine
percent), which means that less than one (1] out of 2 hundred {100} trains will
ba cancelied. The design of the infrastructure and rail systems shall ensure that
this limit iz not exceedad,

The number of full canceflations shall be maonitored by the il contred put in

piace by the tandur:r:‘. to generate the operationsl condit sed on tmings
points spread along the fine In connection uﬁthﬁsﬁrﬁjnﬂﬁdib
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Part cancellation and sigrificant lateness: A train Is considered to be a part
cancefled if it covers more than half the scheduled mileage and aither fafls to run
the whole journey or fzils to stop at any station on the way.

»  Trains completing thelr scheduled journey but arriving at their final destination
late by 6O minutes or more also count as part cancelled, These statistics shall
be monitored by the il contrel put in place by the tenderers,

»  According to best intermational practice, this level is set at 95% which means
thiat less than one {1) out of twenty {20) trains will miss one or severak stations
om its trip.

5.3.2 Reguiremeanis on Punctuality

This will anatyse the proportion of trains on schedule compared to the timetable. The delay (s
defined as the scheduled stopping stations and arrival of pessenger trains up to five {5)
minutes after the scheduled arrival time, acoording to UC 450-2 standard.

According to best international practice, the level is set to 98% for passenger trains, which
means less than ane (1) trip s delayed in fifty [SO) 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.

= ]

Far freight trains the level is set to BS%.,

These statistics shail be monitored by the rail controf put In place by the tenderers to generate
the operational condition based on timings points spread along the fine [mainly at stations
and juncticns] Im 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 rallway, ensuring that these are maintained in good condition and ready
for use.

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

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

Thie track guality 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 accelsration
levals. Thizs index s measured on the lateral, vertical and Iungirud.in_al parameters for the

BROGE
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Comfort Index [N) = 6V (kpS5)2 + (ypd5)2 + (Hzp95)2

Where: [Txp is the longitudinal acceleration; Myp is the lateral acceleration; and fzp 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 manths and at the end of the year, and the average of the
measuraments should result in a comfort index N < 2,

Reference levels for Indhviduzl componants of the comfort index are as follows:

O Maximum lateral acceleration [myf2): 0.30;

© Maximum vertical acceleration (my's2): 0.25;

O Average lateral acceleration {m/s2); 0.15; and

O Average vertical acceleration (m/fs2); (.15,
For all operating conditions, instantaneous accelerations measured using a 0,50-10 Hz band-
pass filter shall not exceed:

Peak laterel scceleration [mys2): 2.50; and
Peak vertical acceleration (m/s2): 2.50.

The UIC approach for measuring and estimating the comfort index (based on the vehicie
acceleration limits) tekes the measured values of vertical, lateral and longhtudinal
accelerations weighted with appropriate filters. The root mean sguare of accelerations
measurad in blocks of five seconds is calculated for a period of five minutes, The point
parrespanding to the distribution percentile 55 of each event is then used to cakculste 3 single
parametar.

Thils 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 guality indicator.

MAssets Conditions: Weightad index of asset condition scores on & 0-10 (zero-ten) scale,
Ineluding the scores for signalling, power supply, civil works, incleding tunnals. The propoded
formula for ezlculating 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 folbows;

O Slignalling: 30%;
0 Power supply: 30%; and
O Civil warks (including tunnels): 40%.
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The index

of Assets Conditions shall be caloulated as follows:

3 ( Asset Weight= AssetConditionScord)
it = REIE
Assets Conditions E AssetWeight

Based on resulis obtzined in other railrbads, the established ruls i gn Assets Conditions index
greater ar equal to nene [3) each year,

The scores assigned to the conditions of ach asset category, using 2 0-10 scale per asset will
he bazed on an annual independent awdit,

Azsat Reliabikty and Maintainability: The following shall be implemented for the high speed

lme:
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A full fifecycle cost and RAMS oriented approach to design, installation and
mialntenance shall be applied to efiminate operational failure;

A route Failure Modes, Effects and Criticality Analysis (FMECA) shall be undertaken
throughout all stages of the design, developmeant and implementation 1o identify
high risk or high value locations and to ellminate or mitigate the probability and
severity of fallure modes;

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

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

The monitoring and malntenance of fixed assets shzll be undertaken without
disruption to the operational railway;

High speed Infrastructure recording and monitoring shall be undertaken in
conjunction with the use of remaote condition monitaring, Visual inspection shall be
restricted to key assets and undertaken onky when trains are not running;
Infrastructure condition degradation shall be detected through rovtine inspection
and monitering and rectified before causing an Infrastructure fallure;
Achievement of the specified system punctuality/reliabifity will regquire
infrastructure assets and configurations to hewe high levels of reliability and
maintalnability. The specific numerical requirements will be detailed in the
technical gpecifications.
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© MNetwork avalkability requirement. (99.59%) is given in the Maintenance
Speciflcation.

5.5 REQUIREMENTS FOR ROLLING STOCK

Rolling Stock proper maintenance throughout its life cycle is essentlal for system operation
according to the established standards. Experience In other raltways show that rolling stock
Failures are the main cawse of delays, Malntenance programs, including train cleaning shall be
provided.
The mast important rolling stock reliability and availsbility indicators s the failure rate of the
brains.
The tralnsets shall achieve the following specific RAM performance targets:

0 Meaan Time between Service Interruptions (MTBSI): 2000 hes. (=5 min delay
entering or leaving a station)
Mean Time between Companent Failures (MTBCF): 278 hrs.
MOBF - < 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.
Tralnset Availability: 95%.
Availability at Fleset Roll-Out @ 85%.
0 Availablility during warrantes period:90%

PATES| is the combined allowance for Mean Time between Fabures (MTBF) for Significant
[WITEFI} and Major [MTBFS) failures in EN 50126-3, and Is equal to the Inverse of the sum of
all Trainset service interrupling failure rates.

g o o o O 0

PMTTRS is the mean time in man-howurs to restare regularly scheduled service after a service
interrupting fallure, 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 Matntsnance Ratios
dividad by the sum af all service interrupting failure rates. Each failure mode Maintenance
Ratio |2 equel to the fallure rate for that mode times the MTTRS for that mode, The
haintenance Ratio for an fem (s the number of man-hours of restoration time per howr of
iterm operation,

MTECF is the mean time in Trainset revenue service hours between failures that require
Carracthve Malntenance [Ch], but do not cause a sarvice mr.mruptrnn MTE-CF is equidvalent
to MTEF for Minor failures (MTBFM ) in EN 50126-3,
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The tenderers shail develop a management system which will form Integral part of its
maintenance procedures, This systemn should record the incidents and delzys in centralized
form, classified by cause.

REQUIREMENTS ON STATIONS AND SHOP YARDS

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 rofling stock avaitability to meet the
schedufe. 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 oparate on schadule. Consequently, the
effective and structured use of shop yard facilities |s also a key element in maintaining a fleet
fred of problems,

The indicator shall include elements that reflact the avallability conditions for use of Stations
ard repair shops to provide an Indication of the quality and long-term performance of assets,
such as platforms, drculation areas in Statkons and Informaetion to wsers at the stations,
wiaiting areas for users, actess to shop yards; and washing machines for cars.

COMPLAINTS FROM USERS

It is expected that the HSR operates with high quality level compared ta competitive transport
means, and surveys to identify the degree of User satisfaction will be applied to atsess their
perception of service quality. For this purpose, the controfling authority shall carry out
independant surveys that include guestions on a variety of aspects related to the services
provided to identify the level of satisfaction of H5R users [general service, cleanliness of trains
and stations, level of facilities an trains and at stations, vaikability of information).

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

ENVIROMMERNTAL REQUIREMENTS

Emvironmentzl impact of the H5A can be sgnificant because of the project size. As 3 least
requirement it is expectad that the HSR is developed according to the Egyptian environmantal
legislation.

Moise and vibrations measurement: The nokse and vibrations produced by the rolling stock
must be set out and measured in several points within the train, Noise measurements shall
be made according to EN 150 3095:2001.

Energy consumption: The controlling authority shell develop a measurement system to

mmanitor the energy consumption of the traction system energy tonsu of E'-'Er'!.rtrain.
#J’if.? ) fr*
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6. OTHER PERFORMANCE REQUIREMENTS

6.1 CLIMATE COMDITIONS
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 avallability and to facilitate maintenance of -
the assets.

The Contractor shall proposs detectors functionality and location after its own risk
assessment in refation with the assessed risks ghven in the Environmental Impact Assessment
{river flonding, ewcessive precipitation, high winds, seismic..] te 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 autharities, The cost of protection against ciimate or seismic
activities |3 deemed integrated into the Contract price,

If the Contractor decides to use detectors, a fink shall be made between these detector to the
signalling and operation in order to send alarm (reduced speed or stop).

6.2 ERGONCOMY
Ergonomics and human factor consideration shall be given to ali foreseeable operating
conditions including normal , degraded and emergency operating conditions, this apply but
not limited ta control room, workshops and track side envirenmaent,

Ergonomic design studies covering the ergonomics and human factor shall be conducted in
detalled design.

Ergonomy and human factor shall be impiemented according to relevant standards,

6.2 SUSTAINABILITY
The Contractor shall ensure that sustalnability features are incorperated into the Design of
rail Infrastructure projects where feasible.

The Contractor shall develop and submit a specific Sustainability Awareness Strategy for the
Works.

6.4 ENERGY RECUIREMENTS
The project shall be designed as high-quality, world class integrated system with high-
performance, ensrgy-efficient facllities that are carefully integrated inta the suprownding land
use, Extensive use of energy saving and efficdent systems, water efficient and recycling
systems, low-embodiad energy meteriaks, and the applag_aﬂ af renewshle ensrpy
technigues shall be incorporated inta the Design,

EWEic ERjargas Traln | Higk ‘k
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ENERGY CONSUMPTION
The Contractor shall review all potential sources of energy and a sustainable energy strategy
shall be determined,

The design of the bulldings {stations, ancillary bulldings and depots) shall incorporate enargy
efficiency measuras,

GREENHOUSE GAS EMISSIONS

Within the Management Plan, the Contractor shall state how he shall minimize fus
consumption and vehicle emissions dufing construction as far as possible through the use of
efficient and well-maintained vehicles and effective planning to minimize the concurrent wse
of plant and equipment in various areas of the site,

The Contractor shall specify ultra-low sulphur fuel where practical for construction vehicles
and eguipment onsite.

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

INNOVATIVE PRACTICE

The Contractor shall propose innovative and relevant ideas for the rail infrastructure which
provide emdronmental or sustainability banefits to the local community. Maximizing the
usage of products which comply with the required specifications and procedures and which
are available on the Egyptlan market s required, Such ideas may be determined through
partrerships with local and international universities and agresd by the Employer.

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

LOCAL INDUSTRY PARTICIPATION
The Contracior shall preferably weork with local suppliers for materials, components,
egquipment, aic

EMCfEI'L-:I
The EMC shall be in accordance with EMG1000,

The Contractor shall adopt any relevant measure to guarantee that the project meets the
requirements for electromagnetic compatisility, earthing, bonding, straight current and
lighting protection whatsoever the phase involved [Design, Construction, TEC ...}

The Contractor shall submlt an EMIJEMC Plan to cover the Electro-Magnetic Interference
t 2dC) of the pieces of

s, 2
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equipment installed on the HSR and the efficiency of the immunization works carried puton -
the close existing infrastructure In order to ensure that the operation of the H5R will not
gxpart risks bo neighbouring networks.

EMC design system documentation shall include, where appropriate, EMC medelling report,
EMC analysis report, EMC design drawings, EMC design review and the project specific
garthing and bonding design raview,

The principle is as follows:

EMAl: The contractor will take the necessary mezssurements to show thiat the EMI generzted
by the Infrastructure is under a level specified by the relevant regulation. Electro-magnetic
and electrical fleld will be measured as wall as the voltage induced in  cable laid in parallel
tar the track specially for this test,

EMIC: The Contractor ks reguired to ensure that what they install on the High speed fine is
compliznt with the relevant reguiation, making thelr systems capable of withstanding the ERI
up to the level specified by the relevant elther Governing Law or on-Site law. :

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

Measuraments shall be underiaken by the Contractor at particular occasions:

During integrated factory tests

o

0 ‘During on-site tests

0 Puring the first energisation nft_hE oS

& During the short circuit test that follows the first energisation

2 During all other sub system test

O During the first run of an H5R train set on the HSA

& During the "Heavy Load™ test carried out with several H5R train sets

Test shall be the subject af detalled planning snd coordination with the result uses for refining
the cnsite testing to ensure that afl systems are fully integrated into the overall operating

environment,

6.105ECURITY

i o T
contractors, vendors, emergency response staff and the public a Mﬂﬂtﬁn the
assets of the rail transport system, A e

The strategy to achieve this goal shall the Fefleoy iNg réguiremenis:

| BRiDGE ¥
I'I. ENGIHEERMG | ¥ |
J]
Elactfit & ahk Tralm | =g {8ty L Sin BF Soimada ATTIRY s
fit TaprEat Tralr : D I:jjl .-:-_I-_!"
el Regulemsents .Fr’r{’ Pag 145 of 100




7.7

0 Corrective maintenance manuals for the first step of maintenance. This includes
fault finding instroctions to the lowest line replaceable unit;

O Waorkshop maintenance manuals for second step maintenance;

©  Eguiprnent iHustrated parts cataiogues down to bottom level components and
software system manuals mcluding full instructions far reinstallation of all
executable code from back-up copies.
7.8.1 Conzumaohbies and Spares
A list of Consumabdes and Non-consumable Spares shall be provided. Based on service history
calculations with evidence of their sufficiency {theoretical predictions, system fallure rates),
the calculsted quantities to be provided shall take into aocount the minimum order quantities
and the lead tirmes as well as the Impact of their failure on normal running of services and the
raintanance plan: The st of spare parts thall take info account the obfigations for the
relizhility, availability and maintainability of the Waorls.
T.6.2 Maintenanc: Accessorlas
A list of all tools and accessories that are necessary for the safe and efficient mainienance of
the Werks shall also be provided including as well as all such tools and accessories identified
as baeing necessary to carry out the procedures in the maintenance manuilbs,

TRAINING CF FUTURE DPERATORS AND MAINTAINERS

7,71 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 [manasgers, drivers, engineering staff, signalmen, supervisors,
technicians...); Training shall be provided for & sufficlent number of the Operator's staff at all
gradesz,

Traiming plan shall be submitted to the Client for agreement.

The training plan shall dearly define the training programs dedicated to key instructors for
them to be able 1o traln athers at a later stage. Updates shall be integratad. This training shall
lead these staff 1o:
o Operate safely and efficiently all works;
©  Maintain, repair, replace and reconfigure all equipment assodizted with the Works
and modify or alterit
2 Passing on this iInfarmation ta others,

Trakning courses shall include ﬁh}hr migtters in the theoretical and pwﬂqk};l close

relation with the staff expected jobs, — — ; ?,._é,—
: o o L
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© toeliminate or reduce security risk to the sefety 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

©  Toensure timely emergency response and to allow effective access for response by
¥Mergency senices.
O To minimize the time for operation recovery
The Contracter shadl sebmit 2 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 te sult. The Contractor shall
submit a detalled 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 Cantractor 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 1o the hand over to the Employer.

The Contractor shall set up and operate a security system whereby only those persons entithed
to be in such areas can anter,

Security Deslgn Criteria; The security planning and design shall encompass the [atest industry
standards, innovations, emerging design trands, and technology developments Impacting
security [n trensportation systems and the building ndustry. They shall follow the directives
of the Egyptian Police; they are deemed [ntagrated into the Contract Price.

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

£ A risk evaluation (combination of the celersty and the probabifity of occurrence of
2 hazardous events)

© The security evaluation shall describe the design approach to systematically
identify afl securlty risks Introduce in the design of the station, ancillary bulldings
and in depots.

3 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. e |

|'l' BROGE

gHGIHEERNG | B |
|
L1

.1@;1:._:‘-‘:-!n||'.-.'-|n
e

=



ol SVSTIA AScom

Minimum requirements: The security strategy shall be based on a prescriptive approach
applying codes and standards and @ performance base approach and based security
enginesring and management processes,

At stations, the Contractor shall implement a policy of security risks by Design through the
following measufes a5 a minimuem:

£ Central monitoring of station systems;

€ Fire detection,

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

#]

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

Alarm systems to the station operator or BMS
Imtriesion alarm systems;

Access control and master key systems;

Cash management systems;

2 oo 0 O

BMS room equipment with screening facilities and recording.
0 The provision for a security control room with screening and recording facilities.

For rail System Alignment Including Anciflary Buildings, the Contractor shafl take all necassary
measures to guarantee absence of risks and shall Implement as a minimum the following
MEAsLENes:

o perimeter fencing [Civil works] ar walls;

© CCTV eguipment &long perimeter fencing at exit points and risk sensitive areas;

£ Communications equipment allowing staff and passengers/members of the public
to contact the ARS;

£ Intrusion alarm systems
o Access controd and Intrusion alarm systerm
2 Public address systems.

Far depots and depot bulldings, the Contractor shall take ail necessary measures to guarantes
ahsence of risks and shall implement as-a minimum the following measures:

0 Perimeter fencing or walls;
0 CCTV equipment along perimeter fencing and at all egress points
O Communications equipment allowing staff to contact the control EETIIFE.
O Intrusion alarm systems I“"""'*"f - j - l..-".l_'|
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Access control and master key systems;
Ratheray
Systems
The provision for a security control reom with sereening and recording facilities.
0 Public addrass systems.
6.11HEALTH & SAFETY
The Contractor shall in fine with the International (BS 8800/0HSAS 18001) or its equivalent
HE&S requirements and standards, comply with all safety and industrial health legislation

including, without fimitation, all applicable local rules and regulstions. Certifications shall be
provided to the client.

O 0 O O

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

Motwithstanding 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.

Detalks af the program and reseme of the health & safety officer shall be submiitted to The
Employer who will review and check, and will report and apprave within thirty (30) days of
the Commencament Date.

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

The Contractor is to ensure and comply with the wearing of efficient safiety helmets and work
shoes and, wihere necessary, eye goggles, ear protectors, safety harnesses and other personal
pratection equipment for all personnel. And provide First Aid ¥it 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 (150 14001).

The Cantractor shall take all reasonable précautions and select appropriate tools, equipment
and instaliation methads to avold causing 2 nuisance arising from it operations and shall
minimise Inconvenience to the public.

Tha Cantractar shall comply with the following:

2 Maise Management,

BRincE
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Water Quality Management,

Liguid Waste Management,

Refuse Maragement,

Hazardous Substance Management,
Chernical Management,

Public Hygiens Management,
Waste Discharge,

Site Cleanliness,

O And the alike.

The Contractor shall provide evidencs that these clauses are transferred to fts Sub-
Cantractors and sub-consultants.

o o090 08 o 0 0O

The design of the buildings [statlons, ancillary buildings and depots) shall incorporate a high
ievel of recyclable matertal, an architectural study for site/landscape insertion.

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

OPERATION AND MAINTENANCE DOCUMENTATION
LANGUASGE 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 lznguage and they shall be sufficient to provide the Employver with
adeguate puidance to conduct eperations and malntenance.

All decumentation 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 bie certifled 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 TE&C phase 4 {dynamic
integration tests] shall be submitted for review at the latest four menths before the

commancement of TRC phase 4. i R -:IIIIIr -
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A first draft complete set [operation and maintenance] shall be submitted at the latest cne
year before the phase four of the Testing & Commissioning procedures (dynamic integration
testsh.

The complete final set of eperating, maintenance and training documentation updated as
required with feedback from the trial running, mcluding 5 sets in original and an editable
electronic format version, shall be submitted at the lztest one month prior to the
commencement of phase 5 of the TC {trial runsj.

If any modification to the Works is needed during the defect lizbility period that warrant a
change in operating or maintenance practice, updated relevant approved manuals and
corresponding tralning 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 eperation 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 EMR Safety and Operations officers to ensure
technical correctness and to confirm that all input has been correctly interpreted and

incorporated.

DPERATING RULE BOOK

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

The 'Operating Rule Book' shall contain all rules pertalning 1o the conduct of personnel, the

safety of passengers and persannel, 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 functlons.

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

EQUIPWVENT OPERATING PROCEDURE MANUALS
Equipment operating procedure manuais 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
gualifications of personnel who shall be required to refer to them,
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The informatian contalned within the various equipment operating manuals shall include, but
not be limited to the following:
0 General functienal description of the equipment
Principle of operation with illustrations
Detall of cperation
depicting equipment layouts
detafled operation Instructions
description of operator adjustable paramaters
0 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 closefy link with the operating rule book.

7.5 QPERATION ACCESSORIES
Advice and assistance shall be provided to the Cperator in the listing and specification of all
operations accessories to be provided and shall specify all fummiture and eperations
acoessories thet are defined In the rule book

Operations accessories may Include, flest akd equipment. stretchers, torches, hand signal
larmnps, flags, personal protective equipment, megaphones, temporary barrlers, warning
notices and incident management kits for use in normal, degraded and emergency operating
eondithons,

7.6 MAINTEMANCE DOCUMENTATION
M alntenance manuaks shall be provided for all equipment and software supplied as part of
the Wiorks.

(= N = = B = B = ]

A comiplete list of all equipment and devices shall be provided inside a database that could be
easily transforred to the Malntenance Management System for upload and building of the
malntenance documentation

Mairtenance manuals shall be provided in sufficient detail to enable the Employer to operata,
test, mabntain, overhaul, and repair the Works to meet the specified maknwtainabllity,
reliability, and avallability requirements.

The manuals reguired for maintenance shall be complete and shall at least incledes the
fallowing:

O Preventivie malntenancs manuak:
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Az associated costs of training, rent of premises, travel and accommodations of trainees or
inspection committee will be borne by the contractor.

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

Works for operatiens and maintenance in accordance with the operations and maintenance
manuaks,

The complete set of training manuals shall be issued four manths 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 ssued at the latest one month before the TEC phase 4.

7.7.3 Trainlng Centars

One training center is required close to Bang Sue station with classrooms, tooks, simulator
equipment that are identieal to those on site and all life facilities for the staff in crder to train
both operation and maintenance staff, These centers will be managed by the contractar in
the future.

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

8. FUTURE PROOFING
The Project shall evaluate the potential for future proofing through camparison of the cost of
providing future capabilities now versus retrofitting in the future. The Project shall also
evaluate the pass|ve 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 monforing installations and rapldly evolving lower power connectivity
options ($lgfox, 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 resctively and intelligently with a big-data approach, in oreder to best optimize assel
makntenance and life cycle costs of the system as a whole.

g9, SUSTAINAE =SIGN
The Project shall, through the design process, seek to avoid adverse impacts through the
spplication of International sustainable guidence. In particular, consideration shall be given
to the energy efficiency of the operaticn of the trains and the rail infrastructure as well as the
energy reguirements of construction and materials, a5 & means of estzblishing lew energy

priorities within the scheme as a whaole. ¢
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Consideration shall also be given to ensure that there is no increase in flood risk as a result of
thi project. This can be achisved by maintaining overall flood storage capacity and avoiding
disruption of flood flaws,

The Project shall seak to avald direct or indirect harm to historic cultural resources, l[andscape,
water and ecological resources, to mitigate adverse imipacts where necessary, and to enhanee

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 EIA shall be Incorporated in to the designs particularly those for
controfling roise and vibrations,

It is assummed that the reute s for the use of electric and diese! trains with non-polluting
cargos. It s zlso 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
demaolitian,

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

10. SCOPE OF WORK
The Contractor shall deliver & High speed rail System, designed and built upon the
performance specifications and dedicated RAMS requirements, within the set deadfines and

the prescribed quality.

The Contractor shall execute the Warks In such a way that they will contribute to ensure a
safe, efficient, rellable, attractive, dlean, comfortable, and guiet and user friendly service for
the travelling public, and will assure the safety and security of the persennel who work on this
project.

The Contractor must ensure that the design and the construction shall take Ints

consideration, and be accessible to, physically challenged people and shall be an
enviranmental frisndly installation.
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11. DESIGN SUEMISSIONS

11.1GENERAL RECUIREMENTS
The Contractor shall design the Works on the basis of the Basic Design accepted by the
Emplover in the bid phase.
Thee 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, refiable and durable.

Acteptance of the Design by the Engineer shall not relieve the Contractor of its liabllities under
the Contract and undes Governing Law.

11.2 TEAM LEADER REQUIRED EXPERIENCE
As a minimum the followtng positions need to be addressed with ad hoc curriculum vitae:

Design manager 20 years In the field Warious documented
experiences in  design  and
construction of H3R design
SYELEMm

Signafling design  lead | 15 years inthe field Various documented

Engineer experiences In  design  and
construction of HSR Signalling
Systam

Power supply design | 15 years in the fiekd Warious documented

lead Engineer experiences In  deslgn and
construction of HSR Power
supply System

Catenaries design lead | 15 years in the field Nariols documented

Engineer experiences in  design  and
construction of HSR Catenaries
SySLEm

Telecammurication 15 years in the field Varlous documented

design lead Engineer experiences in  design and
constiuction of H5R
Telecommunication sysbem
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AFC daskgn bead Englneer | 15 years in the field Variowi documented by
experiences  in design and
construction of HER AFC
system

Maintenance Engineer 15 years in the field Various documented
experiences  In  design and
construction of HSA
Maintenance systém "

OCC Engineer 15 years in the field Various docurnented
experiences  in design and
constrection of HSR OCC
system

Rolling Stock Engineer 15 years in the field Various documanted
experlences In design  and
construction of H3R Rolling
Stock system

11.3DELIVERABLES FOR _EJETAILE{J DESIGM
The Contractor shall submit three (3] sots of hard and soft copy of ell drawings and data and
record and submit such docurments in the agreed format, to the Engineer.

Each design submittal shall be supported appropristely by:
0 System block diagrams

Calculations

Functional descriptions

Technical descriptions

Construction drawings showing equipment focations

Foundatiaons, fixing, mounting and cabling arrangements

Electrical diagrams

Plumbing diagrams

Utilities layouts

Cataloguss

sarnples

Other necessary information, etc.
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Each design submittal shall include cross-references to the Employer's Requirements af 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.

Mo hand-drafted drawings will be permitted.

12, TESTING AND COMMISSIONING
12.1 SCOPE

All materials, goods, equipment @nd manufacturing processes for the Works shail be subject
to inspaction 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:
O Type testing of materials or components Factory acceptance tests carried out
before shipping of manufactured materials and equipment;
On-Site testing during construction and instaliation, including verification of
surveys and set-outs, technical verification, etc;
n site funcbional testing
On site static Integrated testing
On site dynamic testing,

O

o 0 9 O

Trial runs

Unless agresd in writing by the Engineer, key personnei engaged on testing shall be qualified
and independent of thase directly engaged in the constructian and Iinstallation of the Works.

Thie 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&EC plan may include tests description per systems as separate detuments 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 mdquendunt assessors, and Integrated testing E_hasas__ghh Sub-
Contractors and Relevant Authorities,
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Equipment, apparatus and materials for In sltu 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 salected by the
Contrector, provided that they are accredited for the relevant work according to 1509001
standards and Qualfity Management Regulations or other standard acceptable to the
Employer, and that particulars of the proposed laboratory are submitted to, and approved by,
the Emplover,

If it is Teund as a result of Inspection records and test reports issved by the Contractor or by
agreement between the Parties to this Contract or by independent technical advisers engaged
as aforesaid, that the guality of the Works is not in conformity with the International
standards and local regulations, then the Cantractor shall undertake remedial or comrective
actions regarding the \Works.

Thie Contractor shall provide access for the Engineer andfor [ocal authority representatives to
mionitor &l tests and give access to &ll test records.

The abjactive of the Testing and Commissioning process |5 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 H5R
mests the Employer's Requirements, requirements of the statutory regulations, and such
conditions shall enable the Employer to obiain the Permit to Use,

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

12.2ZPARTIES INVOLVED IN THE T&C PROCESS

These indude the following, noting that the Client will facilitate the Integrated test with Other
Contractors and/or authorities:

2 Systems Contractor

& Chl Work Contractors

2 Rolliing Stock Contractor

O Energy providers

O Egyptian Natlonal Railways
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Moan Rallvway Facility Networks

Independent Verilication & Validation Checker
Egyptian HES Authority

Independent Safety Assessor ([CEMELEC S0128)
safety Authority [Permit to use)

12 3ELEMENTARY SYSTEMS
The elementary systems which are included in the Testing and Commissioning of the HSR are:

O o 00 0 0 O O O

Civil warks,

Track works,

Power Supgly,

Overhead Catenary System ("0C5"),

Mechanlcal & Electrical ["WEE™),

Signaling,

Telecommunication syskem,

AFC,

Rolling Stock [Signalling train borne equipment},

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 functianal divisions of the Elementary Systems which can be
tested separately from the others. For example the Cab 5ecure Radlo may be
eonsidered as 3 Sub-System of the telecommunkcation systems,

The Commissioning Lots are a further division of the Sub-Systems, Teking 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 fnto a certain number of functional sub divisions called "Commissioning Lots .

The following criteria will be used to establish the Commissioning Lots:
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Functional sizing of @ Commisskoning Lot;
synchronlizathon with construction//installation;
Progressson in commissloning & system.
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12 ATESTING AND COMBISSIONING STRATEGY
12.4.1 ThaprlEw
A "structured management” is the major principie applied to the Testing and Commissioning
of the HSR, To minimize the duratien of debugging on site and to reduce the interdependency
of the Cantractars’ programs during the early stages of the process, all items are extensively
tested, simulators, before being connected together.
12.4.2 General Neguirements
The five Testing and Commissioning process phases are described below, Throughout this
process, the following peneral principles apphy:

Tested plant and materlals, infrastructure and systems remain the responsibility of the
Contractor who instalied and tested them. The integrity of all plant and materiaks,
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 contrackors ‘organisation proceeds with subsequent phases or sub-phases of
Testing and Commissioning. Throughout Testing and Commissioning, access shall be
controlied by the relevant contractor for the areas for which he is responsible to prevent any
unauthorised alteration or damage to any part of the H3R.

The contractor inform on a timely basls other Contractors , the Engineer, the external railvay
networks and the external facility networks of their Testing and Commissioning interface
requlrements,

Al 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 detaliing all tests they
will carry out during Phases 110 4.

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

O the ather "Contracter’s Testing and Commissioning Plans
the conditions necessary to enable the Employer to obtain the Parmit to use
0 the reguirements of the on raitway facility networks; H3E Authorities

The Contractor develops detalled programs (including the Commissioning Logic and
Commissioning Schedules] for the Testing and Commissioning process and co-ordinates and
manages proactively the interface with the Engineer and others.

8

The Contractor provides such assistance, documents and information as are necessary or
appropriate to enable the Enginzer to produce his Project Safety Case in order that the Client
rnay subsequently produce the Infrastructure Controlier’s Safety Case.
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The Enginesr and his representatives, the Client, the Independent Checker and HSE
Authorities are entitied at afl reasonable times during manufacture to inspact, examine and
tast 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 af any time any tests carried sul by the Contractor.

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

12.4.3 ©Thase 1: Foctorny Acceptance Tests
Factory Acceptance Tests are carrled out by the Contractor to provide the evidence that an

itern and its companents are fit for its or their intended use and otherwise comply with the
relevant Employer's Requirernents.

Whean a component is not an "off the shelf product”, and there is no suitable or existing
standard or certificate to demonstrate fithess for its intended wuse 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 otherwite complies with the
reguirements.

When a component is already certified by another reputable organisation, this test is not
compulsory if sultable 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 egquipment concemed

For all companents to be Installed on Site (induding collections of identical ones), the
Contractor shall carry out Routine Tests to demanstrate the compliance with the gualified
bype.

12.4.4 Phase 7: 5165tle Tests Per System

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

Iry sddition to testing systems, interfaces beétween the Contractor's systems and those of
others, if any, are tested by simulation. Further, the Contractor supplies the necessary fevel
of simukation of his own systems to Others on a timely basis:

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

0 Technical Verfleation: During technical verification sub-phase, neither the systems
nof thelr components are energized, The objective of the Tests is to verify that the

i
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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 HSA or the external facility networks. For example, dreuit continuity
and insulation resistance are tested during this sub-phase. This sub- stage include
also verification of evidences related to  construction and instaliation guality
Inspections. An Installation Release Notice will formalise the transfer of
respansibility for a Commissioning Lot from the Contractor’s installation Team to
its Testing and Commissicning Team.

0 Pre-Commissioning Static Tests are undertaken when the elamentary companents
are energized (LV). The ohjectives of these tests are to verify that the equipment
part of the Commissioning Lots function in accordance with the requirements.

[ 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 Phasge 3: Siotic Integration Tests

Statie Integration Tests are undertaken when the interfaces batween the systams are fully

connected. The Contractor tests systems which he constructed or installed and operates them

as regulired for tasting the interfaces and Integration with other systems,

The Contractor Includes operational constraints in the Contractor’s Testing and
Cammissioning Plan. In particudar, permission must be obtained before the OCS can be

energized,
Static integration test are impemented between systems included In the scope of works of

the Contracter and hetween systems included in the scope of works of the Contractor, and
gther systems such as OCCand rolling stock.

0]

1246 Phass A Dynaraic Imtegration Tests
The purpose of the tests is to verify that the Overal| System operates properly and safely at
the appropriate standard and in accordanee with the requirements, with traing running up to

the mazimum commercial speed + 10%.

The Contractor carries oul the Dynamic Integration Tests with Test Tralns. The Contractor
provides and runs all the Equipment that is necessary to carry out the rEgi_:lrEd tasﬂ- under
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Eor this phase, Rolling Stock and efficlent crew are supplied by the designated Rofling stock
contractor. This rolling stock is instrumented by the Contractor under the supervision of the
Rolling steck contractor.

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

The independent checkar, and the independent safety assessor may attand tha tasts and will
hawve the right to reguire all tests to be re-run if the deficiency has serious consequence in
thedr awn opinion.

The Contractor operates the Overall System until the Commissioning Hand Over to the Clent.

The signalling system is farmally put Into service during this phase and, from this point of time,
used for implementation of subsequent tests, Throughout phase 4, the Cllent’s staff will be
trained to operate his systems in order that they are able to operate the Overall System for
Phase 5. Client's operators will help with the operating of the transportation system under
the Contractor's responsibility, The Client’s staff used at the beginning of phass 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 jin full commercial operation in order to vafidate their use.

The intentional disruption of the service, including simutation of a wide range of technical
fablures ~such s wvarlous wehicle fallures, power systems outage, Signafling failura,
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
fFacilitles and degraded operation procedure.

Successful completion of Phase 4, and acceptance by the Chient of Dynamic Integration Tests
Is & prereguisite for Commissioning Hand Ower, At this point of time, the satisfactory
functioning of the Dverall System has been demonstrated.

All activities on the H5R will then be carried out under the Clent's HSR Operating Aule Book
and associated procedures and instructions,

114.7 Phase5: Trizl Runs
The purpose is to demonstrate the adequacy of operating procedures (Clent's HER Operating

Rulebook) and the ability of the Client’s stzff to operate the system in normal and degraded
mede, 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 © fes up to and
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including a full complement of trains as required for maximum scheduled service, including
periods of peak demand and periods of mairtenance;

The Intentional disruption of the service, Including simulation of @ range of non-technical
events such as extended dwell times, vnaveilability of staff [absent or unfit for duty on
booking on} and statlen evercrowding bn order to check operational stability, the safety of the
Warks and the effectiveness of technical back up facilities and degraded operating
proceduras;

The simulation of emergency scenarios such as derallment of a trein, fire ina station or
security incident im arder to check the effectivenass of incident response procedures technical
back up facilities and emergency operating procedures;

The tests will e conducted with support of the Contracter and from other Contractors.

A number of runs will “bum-in® the Cverall System allowing for correction and maintenance
tralning. When all the necessary tests have been carrisd out, & perod of “blank tests / start-
up” demonstrate that quality, safety and continuity of commercial-type operations can be
achieved ower a continuows period,

12.5COMMIESIONING DOCUMENTATION
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The Contractor will establish or adapt his own Document Control procedures as per in the
Management Protocol. These procedures must comply with the Emplover’s Requiremesnts,
12.51 Commizsioning General Documents

The Contractor shall develop Testing and Commissiening Plan which will describe all tests to
be carried out and the zequencing of these tests. The Contractar'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 amnd Commissioning process, The
Commissioning Manual includes the Construction Railway Ruleboak to cover train operation,

The Commassioning Manual and asscciated 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 asseciated implementation
procedures, Bules applicable to the external railways networks are to be complied with far
works at the Interfaces with such networks,

The Constructicn Raihway Rulebook will be in use from the time that the first piece of track is
laid until the dient's HSR Operating Aulebook comes Into force after kand over,

The Constructlon rule book will evolee as the construction site progresses in particular after
enargization of the catenany, at the start of dymamic tests and when
put In service,
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