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3 TERMS AND DEFINITIONS
i ‘ information, no
rev Term
Al|BA Business Award
B |BOG Bogie
Al |BTMS Battery thermal management system
Al |CDR [Critical Design Review
Al|CGR Critical Gate Review
B |C&IS [Communication and Info System
AL [Commodity ooty S & SUDSET Of TrypiCaty Severaty COMpOTeNts HTat CarT be ComsfieTet 35 OrTe provuct, Usuafly purciased-fromram
A1|DFQ Design for Quality
Al |DRCL Design Review Check List
Directive for Transversal Requirements and Features :
T IoTRE Those documents are transverse AlStom standards/code of practices and define the technical conditions for a specific domain.
[They are based on standards, completed with specific instructions respecting the standard practice for railway construction and
Retirn on Fxperience (REX)
Al [ECP Engineering Change Proposal
B |EFD Electric and Fluid Distribution
B |Equipment [Same definition than the generic frame agreement
AL |FAI First Article Inspection
B |FEI First Equipment Inspection
Al |FMI Functional Mock-Up Interface
B |[FQA Final Qualification Acceptance
Al HMI Human-Machine Interface
B |IDR Interface Design Review
B |IGR Interface Gate Review
Al|iPC lllustrated Parts Catalog
TRTEgTated LOgISIC SUPPOTT TETers 10 e eNgMeEarng activIies CONSISING 1 GeTming e Tems Necessary 10 mamtam
Al|ILS Cs\r::?c:gitry depending on associated characteristics (Reliability and maintainability) in defined conditions while optimizing
B |IQA Initial Quality Approval
Al |KOM Kick Off Meeting
B |LGR Launch Gate Review
Al|LOB Life on Board
Al|LRU Line Replaceable Unit
Al|PDR Preliminary Design Review
AL |PGR Preliminary Gate Review
Al|PWT Power Train
Al|QCDT [Quality Cost Delivery Technical
Al|RAMP Risk Assessment and Mitigation Plan
T REMaDIty, AVartabiiity and Sarety ™ Terers 1o the engmeerng actvITtes CoNSISTTg 1M OeM g the TTemms Necessary 1o mamtatm
Al|RAMS [Commodity in safe and reliable conditions depending on associated characteristics in defined conditions while optimizing global
ast
AL|RC Recurring Cost
ALINRC Non-Recurring Cost
A1|SDR [Specification Design Review
A1|SGR [Specification Gate Review
ALloE TITE SYSTEMT ENgHTEeT (0T SUD-SySTeMT ENgieer) 15 e Ony AfStOMT TepTeseNtative Tesponsibte to Centrattze att e tectm cat
iscussions with Supplier
AL|SIL [Safety Integrated Level
Al |SPP [Supplier Project Plan
A1|SRS [Software Requirements Specification
Al |SSE [Sub System Engineer
B |sSM [Sub System Manager (PM2020)
B |Subsystem [Secondary or subordinate system within a larger system (as per IEC24765)
FOT RO STOCK, tE TOP-TeVeT SYSTETT 15 NToTmally qUIVatent 1o the Tramm TSt ThiS 15 SPITITS & et 0T SUD-SyStEms that CoveT:
Al |System aPL\ ftlrnac‘:ons and components of the train. System is split into a set of sub-systems that covers all functions and components of
Al|swW Software
B [TAM [Train Architect Manager (PM2020), former TDE
B [TPM [Train Performance Manager (PM2020), former TSE
AL|TTM [Technical Team Manager
Al [Technical Purchase Specification describes all the technical requirements applicable to a system / sub-system.
:ETPS vk: prioritization of RSL1 cascading on critical parameters used to launch RFQ under LGR derogation
B v1: full cascading from RSL1 used to launch RFQ
A? v2: final clause by clause, reference for supplier contract
a1frss [Train Sub System including Brakes, Air Supply, _Sanding, Entrance Sy_stems, Toilet System, HVAC, auxiliary Battery, Pantograph,
Master controller, Fire System, Floor, Seat, Glazing, Gangway, Coupling




1.4.1 Applicable Standards

Nota Bene : clause by clause of each document must be provided separately from this one

For the design, the supplier shall consider and apply the following Alstom Standards / Code of Practices. The following international standards are applicable.

DESCRIPTION

Information technology - Automatic identification and

REFERENCE

APPLICABILITY

Al system if requested by

Supplier Alstom Alstom
Comments  Comments Acceptance

A |data capture techniques - QR Code bar code symbol  [ISO/IEC 18004 fact
specification project.
Railway Applications - The specification and
A |Demonstration of Reliability availability, EN 50126 All system
maintainability, and Safety
A Railway Applications - Rolling Stock Applications - EN 50657 All sub-system with embedded

Software on board Rolling Stock

software




i)
SN

" |Alstom Specification

Nota Bene : clause by clause of each document must be provided separately from this one

For the design, the supplier shall consider and apply the following Alstom Standards / Code of Practices. The following international standards are applicable.

DESCRIPTION

[Modelling based on the Functional Mock-up Interface
(FMI)

REFERENCE

ENG-RSC-EN-RC-STD-
0002

APPLICABILITY

Rolling stock on-board electronics

Supplier Alstom Alstom
Comments [ Comments /Acceptance

B [TCMS Maintenance Interface Description

ENG-RSC-EN-CR-STD-
0017

Rolling stock on-board electronics

Rolling Stock Ethernet Interface Specification for
[Cybersecurity

ENG-RSC-EN-CR-STD-
0019

Rolling stock on-board electronics

B |Cybersecurity Transverse Requirements Specifications

ENG-RSC-EN-CR-TEM-
0063

Rolling stock on-board electronics




1.4.3 Alstom DTRF

Nota Bene : clause by clause of each DTRF must be provided separately from this one

0 - |= £ o > c [ ~ ]
PESCRIFTION REFERENCE §§ § § 'gﬂg §' %§ % E .‘3555 E-g_ %E géiéigg § 'g _§
M = mandatory; O = Optional E@,‘EQEE S|Fa é T 33535 Eg“‘g alaal 3 5
o
Al |[Fastened Assemblies Design DTRF-150210 MMM M|M|M|M|M|M|M o|jJo|lM|M
Al |[Fasteners Purchasing Equipment DTRF-150213 MMM M|M|IM|M|M|M|M oO|JlO|M|M
Al |[Fastened Assemblies Mounting Requirements DTRF-150214 MMM M|M|IM|M|M|M|M oO|JO|M|M
Al [Metallic Parts Corrosion Resistance Requirements DTRF-150217 mMmmmMmymymyMmmymmymymMmMmyM{M|M| M
B |Adhesive Bonded Assemblies Design DTRF-150223 ojo|o ojo|o [O)8 O]
Al |Standard Painting Process DTRF-150608 mMmimMmymymymmymMmmmMmMmyM{M|M| M
Al [Surface Protection Catalogue DTRF-150611 To follow as a reference. If not followed, compliance to DTRF150608 is mandatory
B |Evaluation of Resistance to cleaning agents and Graff DTRF-150612 M|fMmifmMmjoymjojojojojojojojojoymMmiMmMm|m
Al |Generic Safety Specification for Supplied Sub-System| DTRF-150801 M MMM M MIM|IM|M|M|M
Al |Generic Reliability Specification for Supplied Sub-Sys DTRF-150802 M MMM M MIM|IM|M|M|M




2 Project Management

2.1 |Design Development Schedules

Alstom

Req subject Req statement Supplier Comments Alstom Comments Accepta
nce

Before contract is awarded to the supplier, a preliminary schedule shall be provided for

A 1 [development and engineering activities.
[After contract award, the Supplier will provide a detailed schedule indicating the
A 2 development and industrialization main phases of the Commodity. The Design Phase will be

organized in several milestones in accordance with deliverables defined in Appendix B to F
of this document.

2.2 |Project Team

Alstom

Req subject Req statement Supplier Comments Alstom Comments Accepta
nce

|At the beginning of the Design phase, the Supplier shall identify the team members during
the Kick of Meeting.

* the project manager,

« the key account manager,

A 1 « the technical responsible,
« the quality responsible,
* The names for the other Métiers (mechanics, electronics, electricity, software, etc...).

A > This list will be indicated in the DRCL. The supplier must inform Alstom, if any change occurs
in the flowchart during the development phase, and afterwards during the serial phase.

A 3 IA communication matrix between Alstom and the Supplier focal points shall be set up

accordingly to define relevant entry points and distribution lists for communications.

2.3 |Organization of Reviews

Alstom
Req subject Req statement Supplier Comments Alstom Comments Accepta
nce

|As specified in the appendixes B to G, the documentation shall be received by the SE/SSE in
due time for analysis at least two weeks before relevant design review.

A 1 |Delivery Date

IThe SE/SSE will send to the supplier all necessary comments on the documentation 1week
A 2 |Review Cycle |before the review as basis. The periodicity will be adjusted depending of the project context.
IThe supplier shall answer all comments before this review.

B 3 |Review Cycle [Number of cycles must be defined and agreed according to project context and complexity.

[Technical In case of need, the SE/SSE will organize a dedicated meeting regarding all critical points
A 4 |Critical with the relevant stakeholders of the project (supplier, TTM, TSE, TDE, etc.). The periodicity
Meeting will be adjusted depending of the project context during the KOM.

he DRCL (see appendix A) will be used by SE/SSE to validate each Design Review. It must

Design Review be fulfilled prior to design review meeting - all the references of the evidences must be

A 5 Check List recorded in the DR checklist - For question with deliverables expected, if not evidences are
recorded then answer must be Not ok. The supplier shall check this DRCL before the review
and update it if necessary.

Design Review [All actions from Design review must be tracked in the OIL sheet by the SE/SSE - For every

A 6 [Check List - DR questions with NOT OK answer an action must be added to the OIL. The supplier will take
OIL lthis OIL as reference for project follow-up.
Review [ATteT agreement between the SE/SSE and the supptier on the documentation, and at feast.

A 7 Schedule ltwo weeks before the review, the agenda and date of the review shall be notified to Supplier]|
hhemrém Wil be planned, organized and managed by Alstom. These reviews will be held

A 8 Review at the supplier's or car builder’s premises and this same supplier allows his experts to

Schedule attend and to provide the documentation, drawings, reports and Commaodity required for

the review

2.4 |Design, Verification and Gate Reviews on V-lifecycle

Alstom
Req subject Req statement Supplier Comments Alstom Comments Accepta
nce
Before
A 1 |[Supplier Award[Before any supplier award, the main outcomes expected are:

(TDR phase)

- A committed Clause by Clause of SPP

- A definition of design schedule, which shall be consistent with the global

planning of project (DFQ cycle)

- A Technical assessment as per Technical proposal form supplier.

- A full Clause by Clause of TPS.

- A preliminary version of drawings.

- A commitment on LCC

- A commitment on service reliability performances
Kick Off

Meeting (KOM) IThe Kick Off meeting takes place at the beginning of the development.

[The objective of this meeting is to ensure:

- Commodity specification review (updated specification following RFP process if ngcessary).

- Review of the Technical documentation.

- Definition of a roadmap regarding design schedule in accordance with project negds.

- Delivery Schedule Update.

- Assumptions, Risk & Challenges considered in Project

@@O(> > > > > (> P> > > > |®
N}

- Preliminary version of Validation Plan.

Specification

Design Review IThe Specification Design Review takes place at the beginning of the development and after

the business award (internal meeting):

>
w

(SDR)
B - On completion of the definition of specification at train and sub-system group level.
A - Prior undertaking preliminary design work.
A IThe objectives are:
B - To confirm requirements including allocations on performance and interfaces
A - Commitment on deliverables (appendix B to F): defined and agreed.
A - To define engineering detailed schedule, scope of supply and identify critical path
A - To establish technical Risk Assessment and Mitigation Plan on Alstom side (RAMP:;
mnterrace
B 5 |Design Review [The Interface Design Review takes places :
(IDR)
B - On completion of the definition of interfaces with Train.
B - Prior undertaking detailed design work
B IThe objectives are:
A - To achieve Interfaces maturity as defined in Interfaces Freeze Management Plan.
A - To freeze Technical Purchasing Specification (TPSv2) and to sign it.
B - To establish technical Risk Assessment and Mitigation Plan on Supplier side (RAMP)
B JA minute of meeting will be agreed between Alstom and the supplier, giving the status of the design review.
Preliminary
A 5 |Design Review [The PDR takes place:
(PDR)
A - On completion of the general design and testing concept
A - Prior undertaking detailed design work
A [The objective js to ensure; . § .
A - o achreve interfaces maturity as defined-intnterfaces Freeze Management
A - " Compliance of the preliminary design with the technical specification.




A - To update critical product characteristics

A - To update technical Risks Assessment and Mitigation Plans (RAMP)

B IA minute of meeting will be agreed between Alstom and the supplier, giving the status of the design review.
Critical Design .

A 6 Review (CDR) IThe CDR takes place:

A - When detailed design is essentially complete and in accordance with level of

maturity defined in DRCL

A - Prior undertaking qualification tests.

A [The objective is to ensure that:

A - The detailed design is in accordance with the technical specification

A - The validation plan is complete with Mean of Proof and in accordance with the

technical specification

A - Be ready for validation and close to Serial unit configuration

B IA minute of meeting will be agreed between Alstom and the supplier, giving the status of the design review.
[FITSCATUCIE

A 6 |Inspection IThe FAl is a quality Milestones and takes place:
(FAL)

A - After manufacturing of a qualification test specimen / prototype / first serial unit

A - Prior to undertaking the serial production.

A - Check the maintenance (accessibility, MTTR, etc...)

A

The main objective 15 to ensure the compliance of the bulit standard with its Definition,
A Production and Inspection Files and validate that product & process are mature to launch
erial production
A [The built standard must be kept under configuration control.
2.5 |Design on Specification Audit

Req subject

Req statement

Before any business award, Alstom could retain the right to perform a design on

Supplier Comments

Alstom Comments

Alstom
Accepta

nce

A 1 [Objectives specification audit according to its own standard which purpose is to:
A - Assess the ability of the supplier to conduct a product development according to DTRF
and AT's standards. X §
A = Ensurethat Supptierprocesses-are-undercontrotas per-Atstom-Supptier Quatity
M L
A |Topics [This design on specification audit is divided in three main topics:
A - Project Management capability.
A - Product / process development capability & Engineering Workload
A - Skills and training capability.
14-6- Intellectual-property —Background-check
INote : this part is deleted in revision B
2.6 |Technical Changes Management

Req subject

Introduction

Req statement

Regarding change manhagement, a way o Working between the supplier and Alstom shall be

defined and agreed at the beginning of the development (KOM). The main objective of the
changes management procedure is to define the way to manage evolution of the
lcomponent/Commoadity modification:

Supplier Comments

Alstom Comments

Alstom
Accepta
nce

Notification

IThe notification and agreement with ALSTOM include the changes affecting the ALSTOM
requirements based on the TPS committed as well as to the processes / manufacturing
processes as part of the validation/qualification of the product.

Existing
Product

In case of already qualified products or products developed on the basis of previous
validations/qualifications, changes in subcomponents (e.g. change of design, change of
supplier, etc...) shall also be declared and documented in order to find agreement on the
applicability of previous validation/qualification tests or need to re-perform them

Information
Detail

IThe supplier will provide sufficient information on:

- Components, sub-components and sub-assemblies identification in order to trace
the implementation of agreed changes,

- Delivered assemblies (if applicable), in order to follow the configurations,

- Correspondence between agreed changes and revised configuration index.

For software, Alstom and Supplier shall agree on a method to determine the cost involved
by any software requirement modification requested by the SE/SSE. The Supplier shall
propose this method on the RFP answer. The Purchaser and the supplier shall agree on this
method during the kick off meeting

SPECIFICATION CHANGES REQUESTED BY THE PURCHASER

Req subject

Req statement

any specification changes are requested by the , the following procedure sha
apply:
- The Purchaser shall issue an Engineering Change Proposal as per attached form under
lAppendix ] that includes: the specification requirement changes, the applicability of the
modification on deliverable Commodity, time schedule requirements.

Supplier Comments

Alstom Comments

Alstom
Accepta

nce

- The Supplier shall answer to the ECP in writing with 7 days with the following information:
[Technical feasibility, technical impact (function, weight, volume, interfaces, MTBF, safety...),
[documentation impacts, planning and cost impacts (RC, NRC) if any.

—Fhe-EEP-answer provided by Fhe-Supptier needs-to-be-formatty-approved-imwriting-by-Fhe
et

- All ECP férmally approved between two gate reviews as defined previously shall lead to an
update of The Commodity specification by The SE/SSE and The Supplier may proceed with
IThe Commodity changes requested on The ECP according to The applicability requirements.

SPECIFICATION CHANGES REQUESTED BY THE SUPPLIER

Req subject

Req statement

any specification changes are requested by the , the following procedure sha
apply:
- The Purchaser shall issue an Engineering Change Proposal as per attached form under
lAppendix ] that includes: the specification requirement changes, the applicability of the
modification on deliverable Commaodity, time schedule requirements.

Supplier Comments

Alstom Comments

Alstom
Accepta
nce

- The Supplier shall issue an ECP as per attached form under Appendix ] that includes: The
proposed specification requirement changes, the proposed applicability of the modification
on deliverable Commodity, time schedule requirements. This ECP shall include in addition:

technical feasibility, technical impact (function, weight, volume, interfaces, MTBF, safety,...),

[documentation impacts, planning and cost impacts (RC, NRC) if any.

—Fhe-EEP-proposed-by-the-Supptier meedsto-be-formatty-approved-nwriting-withim7days

- J'AII ECP formally'approved between two gate reviews as defined previously shall lead to an
update of the Commodity specification by the SE/SSE and the Supplier may proceed with
ithe Commodity changes requested on the ECP according to the applicability requirements.

- -




Note

this part is dele

ted in revision B

2.7

[Technical Assistance of Supplier

Req subject

Req statement

PP gue
technlcal a55|stance covers all phases of development and serlallzatlon and must be quoted

CbC

Supplier Comments

Alstom Comments

Alstom
Accepta

nce

B 1 |Introduction
BHRE- o5 AR SRR B 55
HHE SRS iy HiFRAF AR B I8t e the-SE/SSE-and the-Purchaser with the quatifred
A 2 personnel required to provide effective technical assistance, in a short delay (1 day to
lweek depending upon the phases)
Car builder IThe Purchaser may ask the Supplier, at no additional costs, to be present (up to five (5)
B 3 request calendar days maximum per phase) to be present during Customer Reviews, First Mounting
Inspection, Tests and Commissioning of the Train-Sets.
When a critical issue occurs (problem that blocks the integration or testing) the supplier
shall give a commitment in less than 48h (target 24h) about the delivery date of a
A | 4 |[Criticallssue configuration solving the problem.
Management [To satisfy these objectives the Supplier shall organize a team that will be sufficient to cover
all situations even during holiday’s periods.
A 5 Customer |At the request of project responsible, the Supplier shall attend Customer Design Review to
Design Review |present its scope of supply.
A 6 [First Mounting |At the request of prjojecg respo_nsible, the Supplier_shall ensure t_echnica_l assistanc_e on
|Alstom manufacturing site for its scope of supply first mounting inspection on Trainset.
A 7 First IThe Supplier shall ensure technical assistance on Alstom manufacturing site for its scope of
Commissioning|supply first commissioning on Trainset.
A 8 [Train Routine [At the request of project responsible, the Supplier shall ensure technical assistance on
Test |Alstom manufacturing site for Trainset routine test involving its scope of supply.
A 9 |validation Test IThe Supplier shall ensure technical assistance on Alstom validation site for Trainset (static
land/or dynamic) validation tests / fine tuning activities involving its scope of supply.
Transet [ATTNE TEQUEST Of Project TESPONSIbIE, The SUPPITer Shaftensure technicat assistance under
A| 10 Testing |Alstom request during Trainset testing and commissioning on Alstom manufacturing site or
Maintenance {r;f—'rﬁﬂné'séﬁror_uyu-wmprﬁﬁce With @ mamtamabitity target, the Suppiier shattsupport
A 11 Demonstration |Alstom by participating to the maintainability demonstrations organized with the final
customer of the Rolling-Stock
B 12 Maintenance |At the request of project responsible, the Supplier shall ensure training on Alstom
Training manufacturing site or to customer at customer’s location
[RTThe request of project responsible, the supplier shall provide Nist and details of all the
A 13 |Hardware Tool |"€cessary tools needed for groqbleshooting (including special tools -if any- needed to access
components to check), monitoring (auto-test) and software upload-upgrade (cables, codes,
uploaders...)
|At the request of project responsible, the supplier shall provide Alstom with its scope of
B | 14 |Software Tool [supply executable application software (uploadable file) and with the software and tools
needed to upload the scope of supply software.
Phone Phone assistance from Monday to Friday during Seven (7) Working hours per day during the
A 15 n period starting from the Delivery of the first Commodity to the date of commissioning of the
assistance last delivered C
[Technical assistance within twenty four (24) hours from the Purchaser's notice, on sites
Al 16 Site Technical |defined by the Purchaser.
assistance ITechnical assistance, upon request of the Purchaser, during night and holidays in order to
implement modification or adaptation on the Commodity, Parts on the Customer’s sites.
2.8 |Mean of Proof Activities

Req subject

Req statement

in-the TRS.

Supplier Comments

Alstom Comments

Alstom
Accepta
nce

MoP Support

IThis activity will be performed by the Alstom Engineer in charge of the development.

Leading
B 3 MoP Support Between the Business Award and the IGR, the system Engineer will organize dedicated meetings
Activity with supplier to confirm MoP identification.
B 4 MoP Type IThe supplier will have to provide a support to the System Engineer to define the type of MoP:
B 5 - Test: type or routine test
B 6 - Analysis: Calculation note, Numerical simulation, Justification Note...
B 7 - Demonstration: Qualitative exhibition of functional performance, usually accomplished
with no or minimal instrumentation and physical mock-up.
B 8 - Certificate: Fire/Smoke certificate, SIL 2, ....
= INspection: Review of technicat documents (drawing, Scheme, tech description...) with
B 9 Alstom & the supplier to assess the conformity to some requirements, Visual inspection on
first manufactured product
B 10 [Type of Product|If a standard product is used, only requirements in gap will have to be ]
B 11 [Type of Product|If a new development is necessary, the complete analysis of TPS must be done.
B 12 |Evidence ttimatety, the Supplier witt frave to provide for each requirement the evidence proving

foreFAN-

P




2 Project Management
2.5 |Design on Specification Audit

Alstom

Req subject Req statement Supplier Comments Alstom Comments Accepta
nce

Before any business award, Alstom could retain the right to perform a design on
specification audit according to its own standard which purpose is to:

- Assess the ability of the supplier to conduct a product development according to DTRF

A 1 |Objectives

and AT’s standards. X X §
= Ensure that Supptier processes are-undercontrotas per-Atstom-Supptier Quatity
Manualt

|Topics [This design on specification audit is divided in three main topics:

- Project Management capability.
- Product / process development capability & Engineering Workload
- Skills and training capability.




2 Project Management

2.6 [Technical Changes Management

Alstom

Req subject Req statement Supplier Comments Alstom Comments Accepta
nce

Regarding change management, a way of WOrking between the supplier and Alstom shall be
defined and agreed at the beginning of the development (KOM). The main objective of the
changes management procedure is to define the way to manage evolution of the
component/Commadity madification:

A 1 |Introduction

IThe notification and agreement with ALSTOM include the changes affecting the ALSTOM
B 2 |Notification requirements based on the TPS committed as well as to the processes / manufacturing
processes as part of the validation/qualification of the product.

- In case of already qualified products or products developed on the basis of previous

B Existing validations/qualifications, changes in subcomponents (e.g. change of design, change of
Product supplier, etc...) shall also be declared and documented in order to find agreement on the
applicability of previous validation/qualification tests or need to re-perform them

IThe supplier will provide sufficient information on:
- Components, sub-components and sub-assemblies identification in order to trace
Information the implementation of agreed changes,

A 3 Detail - Delivered assemblies (if applicable), in order to follow the configurations,
- Correspondence between agreed changes and revised configuration index.
For software, Alstom and Supplier shall agree on a method to determine the cost involved
A 4 by any software requirement modification requested by the SE/SSE. The Supplier shall

propose this method on the RFP answer. The Purchaser and the supplier shall agree on this
method during the kick off meeting

2.6.1 |SPECIFICATION CHANGES REQUESTED BY THE PURCHASER

Alstom
Req subject Req statement Supplier Comments Alstom Comments Accepta
nce
any specification changes are requested by the , the following procedure sha:
apply:
A 1 - The Purchaser shall issue an Engineering Change Proposal as per attached form under

lAppendix ] that includes: the specification requirement changes, the applicability of the
modification on deliverable Commodity, time schedule requirements.

- The Supplier shall answer to the ECP in writing with 7 days with the following information:
A 2 [Technical feasibility, technical impact (function, weight, volume, interfaces, MTBF, safety...),
[documentation impacts, planning and cost impacts (RC, NRC) if any.

T3 —Fhe-EEP-answer provided by Fhe-Supptier needs-to-be-formatty-approved-imwriting-by-Fhe
s,

- All ECP férmally approved between two gate reviews as defined previously shall lead to an
A 4 update of The Commodity specification by The SE/SSE and The Supplier may proceed with
IThe Commodity changes requested on The ECP according to The applicability requirements.

2.6.2 |SPECIFICATION CHANGES REQUESTED BY THE SUPPLIER

Alstom
Req subject Req statement Supplier Comments Alstom Comments Accepta
nce
any specification changes are requested by the , the following procedure sha:
apply:
A 1 - The Purchaser shall issue an Engineering Change Proposal as per attached form under

lAppendix ] that includes: the specification requirement changes, the applicability of the
modification on deliverable Commodity, time schedule requirements.

- The Supplier shall issue an ECP as per attached form under Appendix ] that includes: The
proposed specification requirement changes, the proposed applicability of the modification
A 2 on deliverable Commodity, time schedule requirements. This ECP shall include in addition:
technical feasibility, technical impact (function, weight, volume, interfaces, MTBF, safety,...),
[documentation impacts, planning and cost impacts (RC, NRC) if any.

T3 —Fte-EEP-propused-by-the-Supptier meedsto-be-formatty-approved-inmwriting-withim7days
oy the Purch

- ’AII ECP formally'approved between two gate reviews as defined previously shall lead to an
A 4 update of the Commodity specification by the SE/SSE and the Supplier may proceed with
the Commodity changes requested on the ECP according to the applicability requirements.




2 Project Management

2.7 [Technical Assistance of Supplier

Alstom

Req subject Req statement Supplier Comments Alstom Comments Accepta
nce

ara ance o appiier pa due, on request, Tor a

B 1 |Introduction technical assistance covers all phases of development and serializa
s an opti nd.projects

ThE SUpp €510 Provide the SE/SSEand the Purchaser with the qualiiied

A 2 personnel required to provide effective technical assistance, in a short delay (1 day to

generar Work.
tion and must be quoted

lweek depending upon the phases)

Car builder IThe Purchaser may ask the Supplier, at no additional costs, to be present (up to five (5)

B 3 request calendar days maximum per phase) to be present during Customer Reviews, First Mounting
Inspection, Tests and Commissioning of the Train-Sets.

\When a critical issue occurs (problem that blocks the integration or testing) the supplier
shall give a commitment in less than 48h (target 24h) about the delivery date of a
Critical Issue |configuration solving the problem.

A 4 Management |[To satisfy these objectives the Supplier shall organize a team that will be sufficient to cover
all situations even during holiday’s periods.
A 5 Customer |At the request of project responsible, the Supplier shall attend Customer Design Review to

Design Review [present its scope of supply.

|At the request of project responsible, the Supplier shall ensure technical assistance on

A 6 [First Mounting JAlstom manufacturing site for its scope of supply first mounting inspection on Trainset.

First IThe Supplier shall ensure technical assistance on Alstom manufacturing site for its scope of
Commissioning|supply first commissioning on Trainset.

Train Routine [At the request of project responsible, the Supplier shall ensure technical assistance on
Test |Alstom manufacturing site for Trainset routine test involving its scope of supply.

IThe Supplier shall ensure technical assistance on Alstom validation site for Trainset (static

A 9 |validation Test and/or dynamic) validation tests / fine tuning activities involving its scope of supply.

/AT the Tequest of Project Tesponsibte, the Suppier shattensure technicat assistance under

Testi |Alstom request during Trainset testing and commissioning on Alstom manufacturing site or
esting CLstomer ¢ iccioping i

Al 10 Trainset

Maintenance | t1e BEERLEY nun-cumpn%??ce with a maintainabitity target, the Supptier shatt support
Al 11 D trati |Alstom by participating to the maintainability demonstrations organized with the final
emonstration |- ctomer of the Rolling Stock.

Maintenance [At the request of project responsible, the Supplier shall ensure training on Alstom
Training manufacturing site or to customer at customer’s location

[At the request of project responsible, the supplier shall provide [ist and details of all the
necessary tools needed for troubleshooting (including special tools -if any- needed to access
[components to check), monitoring (auto-test) and software upload-upgrade (cables, codes,
uploaders...)

A | 13 |Hardware Tool

|At the request of project responsible, the supplier shall provide Alstom with its scope of

B 14 |Software Tool [supply executable application software (uploadable file) and with the software and tools
needed to upload the scope of supply software.

PHOTTE GS5iStance fromT Monday to Friday during Sever (7) Working ours per day auring the

A 15 Pho_ne period starting from the Delivery of the first Commodity to the date of commissioning of the
assistance | " "
ast delivered Commadity
[Technical assistance within twenty four (24) hours from the Purchaser's notice, on sites
A 16 Site Technical |defined by the Purchaser.

assistance [Technical assistance, upon request of the Purchaser, during night and holidays in order to
implement modification or adaptation on the Commodity, Parts on the Customer’s sites.




Project Management

Mean of Proof Activities

Req subject

Req statement

Supplier Comments

Alstom Comments

Alstom

Accepta

elmY, nce
Bl 1 e e
MoP Support . - . .
B 2 Leading IThis activity will be performed by the Alstom Engineer in charge of the development.
B 3 MoP Support Between the Business Award and the IGR, the system Engineer will organize dedicated meetings
Activity with supplier to confirm MoP identification.
B 4 |MoP Type [The supplier will have to provide a support to the System Engineer to define the type of MoP:
B 5 - Test: type or routine test
B 6 - Analysis: Calculation note, Numerical simulation, Justification Note...
B 7 - Demonstration: Qualitative exhibition of functional performance, usually accomplished
with no or minimal instrumentation and physical mock-up.
B 8 - Certificate: Fire/Smoke certificate, SIL 2, ....
= MSpection: REVIEW of technical doCUMents (arawing, SCheme, tech aescription...) With
B 9 Alstom & the supplier to assess the conformity to some requirements, Visual inspection on
first manufactured product
B 10 |Type of Product|If a standard product is used, only requirements in gap will have to be
B 11 [Type of Product|If a new development is necessary, the complete analysis of TPS must be done. )
B 12 |Evidence Hitmmratety, the supptrerwitt-trave-to-provide foreactT reguirenTent-the-eviderce proving
i (b

P




3 |DELIVERABLES MANAGEMENT AND FOLLOW-UP

3.1 |Deliverables

Req subject Req statement Supplier Comments Alstom Comments

Deliverables consist of hardware (Commodity, subsystem, test equipment or tools),
software and documentation, or any part of it, in accordance with the specified
requirements. The deliverable items are summarized in the Appendix B and Appendix
F. The principle is described in the sub-sections of this chapter.

A| 1 |introduction

THiS paragraph presents the possibie Commodity TMode!s to be produced under the
B | 2 (Introduction project contract (including, if applicable, the equipment software developed by the

upplier)
Mechanical mock-up identical with allocated volume of TPS (electrical connectors,

Al 3 Mechanical mechanical interfaces, aerolic interfaces, pneumatic interfaces, etc...). It can be used

MOCK-UP for validation of installation in the train, and of provisions and harness routing, as well

las for human-machine interface (HMI) and maintainability/accessibility assessment.

IA functional and representative electronics shall be delivered and keep up to date.

Simulation For tests preparation, the supplier shall provide the following information 8 months
B| 4 MOCK-UP before delivery :
Train Lab - Number of 1/0.
HIL - Volume.
- Constraints of integration.
Simulation . . . -
MOCK-UP A Functlonal‘model shall l?e delivered and keep up to date with clear definition about
B| 5 Train Lab level of detail embedded in the model.
SIL Refer to document ENG-RSC-EN-RC-STD-0002
Si . IThe supplier must provide the devices for the connection between the laptop and the
imulation . . -
B| 6 MOCK-UP lequipment (maintenance operation).
Refer to document ENG-RSC-EN-RC-STD-0002
Simulation IThe Supplier must be present during the integration and commissioning of the

Bl 7 MOCK-UP deliverables (software / hardware and models)
Refer to document ENG-RSC-EN-RC-STD-0002

If specifically defined in project phase, upstream tuning could be perform by using the
ITCMS suitcase at the supplier facilities.

IThe detail of the interfaces of the supplier test bench must be provided 4 weeks
before to allow the harness manufacturing.

Refer to document ENG-RSC-EN-RC-STD-0002

Simulation
MOCK-UP

ETgonomICS MOCK-UP [dentical WIth alloCated volame of the TPS Without tanctionar
components. It can be used for validation of ergonomics accessibility and finishing
aspects of interiors part:

Ergonomics
Al 2 |mock-up

Design similar in term of mechanical, electrical and functional interfaces with the
A| 10 |Prototype specified Commodity (TPS as reference). It is used mainly on system test, covering
the full range of operation and functionality.

Final Design, representative of serial production model, compliant with all interfaces
A| 11 |Serial unit and performances specified by Alstom and agreed between Supplier and Alstom.
|Acceptance cleared, used in the train for the running test.

FOT Type Of SUb-3YSIem, the exact Confguration - hardware and possibly Software -
A| 12 (Serial unit required (in term of characteristics, functionalities, performances...) shall be delivered

hy plier

If’ch%%sg?'bctur in the functional definition between any phases of DFQ cycle, a
retrofit shall be applied on the products already delivered, in the latest configuration,
by the supplier, in accordance with the configuration management. Modalities of
retrofit and cost allocation shall be agreed between partie

A | 13 |Serial unit




3.1.General
[The following requirements apply for all documents to be provided as per predefined delivery dates:
Req subject Req statement Supplier Comments Alstom Comments
Documentation that requires evaluation from Alstom before intended use. In the
Al 1 [|evaluation event of failure to meet Schedule requirements, the comments shall be taken into
consideration. Justification of rejected comments shall be provided by the Supplier
and revi d by the SE/SSE
Documentation that requires written approval from Alstom before intended use.
Al 2 |approval |Approval of any documentation is understood to mean "permission to proceed", but is
PP not to be construed in any way as relieving the Supplier of any contractual obligation.
If the Supplier proceeds without the Purchaser approval, it does so at its own risk.
Al 3 |Revision Revision to any contractually deliverable document shall be subject to the same
submission criteria as applied to the initial release of that document.
JAISTOMT May Tequest a resubMmISSIOn Or all or part or any aocument not ConTorming to
A | 4 |Resubmission |its contractual definition. Resubmission requires the same type of concurrence as the
original document.
A | 5 |Language Al 'deliverable documents shall be written at least in English.
Bl 6 International [The International System (SI) of units and quantities shall be used in the
System [documentation.
IThe minimum identifications required on the documentation are the following:
- Date of issue in the form dd/mm/yy
- Issue (letter or number) of the document
- Subject of the document
Al 7 |dentification | Author and signature
- References
- Traceability of text modifications
- Correspondence with the DRL
- Abbreviations list
Al 8 |information IThe SE/SSE shall have access to all data and information related to the product design
which is generated by the supplier and its subcontractors.
Al 9 |Monitorin In order to monitor the development status, the supplier shall use and update the
9 DRCL on a regular basis according to its progress.




3.1.3

Content for Engineering Documentation

Req subject

Req statement

Supplier Comments

Alstom Comments

Alstom
Acceptanc
e

'The design documentation includes:
- Scope of supply.
- The detail of performances.

DRL 2.1: - Components sizing.
1 [Technical - Environment conditions consideration.
Description - List of design changes in regard to eventual existing equipment.
- basis configuration
- existing option configuration
The design file shall be structured as an answer point by point to the TPS
- Principle of working
DRL 2.2: - System composition if applicable
2 |Functional - Operation in normal conditions
Description - Operation in degraded condition
- Interaction with other sub-system and main functionality at train level
'This document shall be detailed in accordance with TPS in order not to let any doubt
DRL 2.3 : or personal iryterpl:(e‘tati.()n to the techniqians._ Eac‘h part sha!l be idgn_tiﬁed tha_n_ks to
5 Mounfiné and ?‘ll'CtlureS) and identification number provided in Bill of Material or Kitting definition
" oilets).
;?éléztdrﬂf:t 'The supplier shall also include the time needed operation per operation in accordance
with the document.
DRLCZ.3™ . " " . .
Mounting and This dogument describes the needed operations and th_e various §te‘ps in order to be
4 adjustment able to install the sub-system and/or component on train (this is limited to the
rocedure supplier’s scope = do not explain how to install the pieces Alstom is responsible for).
a';tnzt'iig' and This part describes the needed operations and the various steps in order to be able to
5 adjustment adjust mounting of each part with one another in order to reach functionality and gap
brocedure and flushness requirements.
This file shall include the following information / documents according allocated
volume provided by Alstom:
- An external interface file for assemblies and sub-assemblies (electrical, mechanical,
6 DRL 2.4: 3D pneumatic, aerolic interfaces).
model - Including any special mounting brackets or any assemblies associated with supplied
equipment that’s necessary for the installations.
- Center of gravity.
- Centering points.
7 _[2n" 2™ 2P TThe Supplier shall provide the 3D models in STEP format and, if possible, in CATPART.
DRL 2.4: 3D The 3D_rr_10de| §ha|l be an exact representation of the product provided and respect
8 model' : the positions given by the allocated volume. The model shall follow the product
breakdown structure with possibility to hide/show some minor parts.
DRL 2.4 3D The 3D moder shaltaitow a correct mechanicat affocation on the Tolfng stock,
9 C including a complete definition of the electric/pneumatic/hydraulic applicable
model Connections as per 3D Lean definition
10 i“"" I"" i For Toilets comr'ﬁodity, 3D structure shall respect the kitting definition.
DRL 2.5: /An Assembly Drawing shall be provided in two possible formats :
11 |Assembly * 3DXML (CATPARTFTA if possible) is preferred,
Drawings * 2D drawing (PDF, DWG are preferred).
12 z:sl_emgly /An Assembly Drawing shall be provided for each assembly included in the Commodity
Brawing scope of supply.
13 [Assembly The physical features of the Commodity: weight, dimensions, etc...
Brawings
14 [Assembly /An Assembly Drawing shall have an internal (or external) Components List
Drawing:
This file shall include the following information / documents:
- Iltem position (number displayed on the drawing);
- Part number (Alstom);
- Supplier reference;
- Description;
DRL 2.5: - Quantity (of the item applied on the relevant assembly);
15 |Assembly - Drawing number (if different from part number);
Drawings - Header:
- Supplier logo;
- Drawing number;
- Drawing revision index (Alstom and Supplier);
- Drawing revision index date
DRL 2.5 Drawings Specifications shall be express according to 15O 8015 or ASME Y14.5
16 Asserr;biy (toleranclng Ilangualge). L )
Drawings /Ambiguous qlmensmnal specmf:a‘glun should be av0|‘ded .
SRC2-5" Focus on main GD&T charac_tenstl;s to ensure functional control principle
17 Assem'biy AII f(he tightening torques with their relevant tolerances of the assembly shall be
Drawing nficated on the, drawing, - oct mounting of the bly shall be indicated on the
DRL 2.5: drawing.
18 |Assembly If assembly has an internal mobility (kitting, bolting with oblong, adjustment, or
Drawings floating contact), each mobility should be indicated on drawing according to mounting
19 ;\):sl_em:k;ly R'ﬁoycggﬁer details needed for a correct mounting of the assembly shall be indicated on
Drawing the drawing.
DRL 2.5: /A sub-assembly drawing shall be provided for each sub-assembly included in the
20 |Assembly Commodity scope of supply down to a level where the Lists of Components are made
Drawings by Elementary Components only. Exact list shall defined during project phase.
DRLCZ0 7T 5UD-
21 |Assembly /A sub-assembly drawing is needed for modeling purpose and proven design concern.
Drawings his file shall include the Tollowing information / documents:
- PDF Native completed of all the information necessary to understand the system
functions.
DRL 2.7: - Additional information in the schematics as the size of the protection (fuses, circuit
22 Electri.ca;l breaker, etc.) and all the cross-section of the cables. ) )
Schemes - Etarfhf?lewce must be named (part number) and his meaning shall be defined clearly
in the file
- EIS file: definition of interfaces on equipment and train with naming, type, sizing,
point numbers, modular or no, etc...
The numerical values and tolerance that must potentially be checked during
DRL 2.7.1: troubleshooting (such as impedance of resistance, capacitors, inductances, the
23 |Electrical thresholds of pressure switches, temperature of thermal protections...) must be
Schemes indicated as a minimum in metric units and in addition, in the local unit system of the
§ rolling stock customer if not metric.
24 Ié)lr;ttri-c/éll. The mnemonic or identification must be consistent across the electric, pneumatic,
ch hydraulic schematics and must match with the ones shown on the labels in the train.
25 Er;ttri'cra'f“ It must be possible to search for any text or value in the document with the search
heme function of a PDF reader. PDF schematics must not be provided as images.
26 Elzttri'cra'f“ Connectors and pin of each LRU of the sub-system must be shown on the sub-system

heme:

schematic.




DRC 277717

Terminal blocs if any must also be shown with the corresponding signals going

27 REIEEC:;'”C:LI, . through.
Electrical . : N . . . .
28 |interface This ﬁI(_e _shall |n_c|ude definition of interfaces on equipment and train with naming,
Specification type, sizing, point numbers, modular or no, etc...
(EIST
This file shall include the following information / documents:
- The electrical consumption of the complete system in nominal mode, splitted and
DRL 2.8 detailed per component. ) ) )
29 Electri'c' - Thg electrical consumption of the complete system in emergency mode, splitted and
consumption detailed per component.
- The electrical consumption of the complete system in stand-by mode, splitted and
detailed per component.
This file shall include the following information / documents:
DRL 2.9 : - PDF Native completed of all the information necessary to understand the pneumatic
30 Pneurr;at.ic system. . . .
Schematic - Each de_\/lce must be named (part number) and in the schematic must be explained
his meaning\\function.
DRL 2.9 - e piping diagram must be done according to IS0 1219-T symbols and using the
31 Pneurﬁat.ic color code mentioned be_low. Thls color coqe has to be applied on all piping diagram
Schematic and can also be used to identify some devices on brake panel (for example: a colored
Isticker to identify a test point). _
This file shall include the following information / documents:
DRL 2.10 : - PDF Native completed of all the information necessary to understand the hydraulic
32 |Hydraulic concept.
Scheme - Each device must be named (part number) and in the schematic must be explained
his meaning\\function.
11 This file shall include the following information / documents:
Rl fri . - PDF Native completed of all the information necessary to understand the refrigerant
33 |R€ rlgerant circuit.
glrcwt . - Each device must be named (part number) and in the schematic must be explained
chematic ; . Ny
his meaning\\function.
This file shall include the following information / documents:
- Exhaustive List of all parts.
. - Weight estimation for each part.
34 f’i;‘tzell'ig;n of - Supplier reference.
- Supplier revision.
- Alstom reference if any.
- Alstom drawing reference if any.
his file shall include the following information / documents:
35 2.13 : Weight |- PDF Native completed of all the information necessary to understand the weight
A nent  [assessment

- __Fach device must be named (part number) and in the list




[
3.1.4Content for Software Documentation
Alstom
Req subject Req statement Supplier Comments Alstom Comments Acceptanc
o
train, including:
 Application;
« Firmware;
* Maintenance SW tool, generally used for monitoring, download diagnostic data, set
parameters, etc...
Introduction Most of the requirements about software documentation are related with the chosen
Software Integrity Level (SIL), in accordance with the EN 50657.
For each project, whatever software safety level, the minimum following
documentation shall be delivered. Other documentation can be required depending of
project contract or project need.
[This file (item #1 Table A.1 of EN 50657) shall include the following information /
documents:
- Definition of the life-cycle model
- Requirements traceability;
DRL 3.1 : - Documentation structure traceability;
1 Software - Documentation associated with the development, verification and validation,
Quality operation and
|Assurance Plan|- Maintenance of software;
- System integration procedures;
- Coding standards to be used;
- Assessment of previous validation tests;
It is considered as the first input to deliver during a project.
[This file (item #6 Table A.1 of EN 50657) shall include the following information /
documents:
- Functional Bloc Diagram with sub-functions;
DRL 3.2: - Reliabili;y anq maintainabilitx; . . . .
Softwéré - Safety (including safety functions and their associated software safety integrity
2 Requirement 'evﬁs% X
Specification - Efficiency;
- Usability;
- Webserver (if any);
- Cybersecurity (if any);
- Portability.
DRL 3.3 : /An Overall Software Test Speclﬁcat_lon (item #7 T_a_ble _A.1 of EN 50657) shall be
Overail . deyeloped fro_m th_e Software Requirements _Spe_uﬁcatlon. .
3 Software Test [This t_est speclﬁcatlon shall be gsed for verlﬁc_apon_of all the requlrement; as
Specification described in the Software Requirements Specification and also as a description of the
tests to be performed on the completed software.
DRL 3.3 : [This file shall include the following information / documents:
4 Overall - The required input signals with their sequences and their values;
Software Test |- The anticipated output signals with their sequences and their values;
Specification |- The acceptance criteria, including performance and quality aspects*
DRLC 3.3 : Software validation report (item #25 Table A.L of EN 50657) : this document must
5 Overall indicate tests coverage of all requirements of SWRS, software maturity delivered (for
Software Test [test, for commercial service,..) and commitment from validator that software is fit for
Specification  lits intended purpose
For each software delivered to Alstom, even only for integration or train tests, it is
mandatory to provide a Release notes (item #38 Table A.1 of EN 50657) or Software
DRL 3.4 : Change record (item #42 Table A.1 of EN 50657) or similar document that describe:
6 Software - Software and Hardware configuration,
IValidation - In house test coverage,
Report - Open points and restriction of use,
- Software maturity delivered for test static, dynamic, commercial service
- Software user/maintenance manual for installation and use of the software
E:I:aig Note During maintenance phase, all quiﬁcations shgll be traced‘in software change .
7 or DRL 3.7 record document that is to be delivered before implementation, after implementation
Sharme Record Software release note must be updated at least.
s i‘;;"‘;:;fent This document (item #45 Table A.1 of EN 50657) shall be provided as per definition in
EIED EN50657 for any software with SIL1 or higher.
39:
9 Software [This document (item #46 Table A.1 of EN 50657) shall be provided as per definition in
|Assessment EN50657 for any software with SIL1 or higher.

Report




[
3.1.5Sub System Validation Activities

Supplier Validation of a sub-system is defined by all means by which can be used to prove the performance of the subsystems and

Alstom

Req subject Req statement Supplier Comments Alstom Comments Acceptanc
a

IThe supplier shall answer to Alstom Generic Validation plan. It shall include all the
means of proof used to demonstrate compliancy with technical requirements of TPS :
- Demonstration

- Calculation Note

- Dimensional tolerance stack-up (for interfaces mean of proof)

- Functional Mock-up Interface (or FMI)

- Type Test

- Certificate

B| 1 |validation plan

IThe FMI is a standardized interface to be used in computer simulations to develop
physical systems with :

- A modelling environment describes a product sub-system by differential, algebraic
and discrete equations with time, state and step-events.

Al 2 |FMI - such tools generate and export the component in an FMU (Functional Mock-up Unit);
- an FMU can then be imported in another environment to be executed;

- Several FMUs can - by this way - cooperate at runtime through a co-simulation
lenvironment, thanks to the FMI definitions of their interfaces.

IValidity of measurements and tests shall be ensured through the use of suitable
inspection, measurement, and test equipment of the range and type necessary to
Certification of |determine conformance of TPS.

Equipment |At intervals established to ensure continued validity, measuring devices shall be
verified or calibrated against certified standards.

Tne upplier Nall proviae, Tor eacn testaerined n the validation pian, a test
A| 4 [Test Procedure|procedure one (1) month before the test. Alstom can comment the test procedures
ent by the supplier.

For each test contained in the VTA Program, the Supplier shall include the following
general information:

- Name of test/reference number.

- Procedure, objective and scope.

- Special environmental requirements, if any.

- Sample size.

- Equipment, facilities, and personnel required.
Test Procedure |- Step-by-step procedures for tests.

Content - Glossary of technical terms used in procedures.
- Estimated time required.

- Description of set-up.

- Data to be recorded (data sheet).

- Pass/Fail criteria.

- Documentation required.

- Notification period.

Modification ~ [When modification, repairs, or replacement are required, there shall be a further
during Tests  [inspection or test of the affected characteristics.

k 'di'"di"d”i',ily (On-site maintainability demonstration tests shall be conducted by the Supplier to
A| 7 |Demonstration validate that they meet the LCC commitment.

T R
|%ﬁud|ndu|my |As per contractual requirements, if any improvements / suggestion provided by End

Bl 8 Eﬂen:onstranon customer to be incorporated in the Software without any variations

IThe acceptance criteria for maintainability demonstration test shall satisfy the
following conditions:
- On-site maintainability demonstration results are met the design targets set in

_I\rd:;?tamablllty project technical purchase specification;

Bl 9 Acceptance - AH_known and identi}ﬁed maintenance accessibi_l\t_y, ergonomic and special
lequipment and tools issues are resolved and satisfied by the Purchaser;
- The observed maintainability results to be collected in the Maintainability Analysis
are met the design targets set in project technical purchase specification.

Al 10 [Test Report IThe Supplier shall provide clear formal reports of results of all verification activities to
[confirm compliance with design and performance requirements as defined herein.

Bl 11 |Test Report |All type test reports shall be submitted within twenty-one (21) calendar days following

Submission [completion of the activity in object to the SE/SSE.
e SE7SSE Will notity the Supplier i writing that the test results are acceptaple,
Al 12 Test Report acceptable as noted, or not acceptable and the reason therefore. Any commodity

/Approval [found not to be in compliance with the technical specifications during a qualification
test may be rejected hy SE/SSE




Maintenance Deliverables

Req subject

Req statement

Supplier Comments

Alstom Comments

Alstom
Acceptanc
(-]

A| 1 |General Maintainability analysis covering the scope of supply shall be performed to evaluate
A General - the Man.hours needed for Maintenance tasks.
A General =——theMam.hours needed-forpreparation tasks fike getting-accessto
A General - Tustlﬁcation for a maintenance task
A General - Justification for the proposed maintenance interval
A| 2 [Manual Maintenance manuals should include, as a minimum, the following items:
A Manual - Operation of the assembly or subassembly
A Manual - Troubleshooting guide
A Manual - Corrective maintenance manual
A Manual - Preventive maintenance manual
A Manual - lllustrated Parts Catalog (IPC)
A Manual - Drawings with applicable reference.
Bl 3 Troubleshootin [The troubleshooting section must provide all the necessary information for the
] technician to be able to identify the smallest faulty LRU.
Troubleshootin For each fault codes it must include an explanation detailing what is detected (e.g.
B| 4 the failure mode of the LRU, the value of the threshold exceeded...) and how it is
9 detected (e.g. which hardware or network information is used to detect).
Bl 5 Troubleshootin |[For each fault codes it must include the functional consequence(s) of the failure
. detaﬂmg WhICh functlon(s) of the whole sub system is affected and how.
5 1g [TroubteshootimForeachfauit-codes ft must nctude the-shrorthst of tRts which-can-potentiatty cause
g thisfault:
For each fault codes it must include Troubleshooting Instructions to identify among
Bl 7 Troubleshootin [the shortlist above the smallest guilty LRU causing the malfunction. The instructions
g must detail step by step what exactly the technician must check, how he can do it
and the expected result allowing to decide if the check is OK or not.
The troubleshooting steps must mainly be based on observations, measurements
Troubleshootin using a multimeter only, self-test if any embedded in the sub-system or the
B| 8 maintenance software. Special tools must be avoided. When not possible, the
9 instruction must refer to the instruction explaining how to use the special tool and
perform the check.
B| o Troubleshootin [The troubleshooting section will be submitted to Alstom and reviewed jointly for
[¢] clarification and precision.
Troubleshootin | SOUTCE TS (Word, excer... are provided) and can be partially of totally Teused by
B| 10 /Alstom to build the documentation supplied to the customer and to the entity in
9 charge of the maintenance
Corrective [The corrective maintenance section of the maintenance manuals shall indicate the
Al 11 Maintenance procedures necessary to remedy the failure at the level in question. It includes all the
icorrective maintenance procedures listed in the troubleshooting guide.
It also includes all procedures for :
Bl 12 Corrective - Replacing any replaceable unit in the assembly or subassembly concerned.
Maintenance |- Configuring / updating / adjusting the newly installed replaceable unit
- Testing that the newly installed replaceable unit properly works.
Each procedure must identify at least the following information:
- Resources required for the application of the procedure
- Information required for the preparation of the procedure
- Step by step procedure for securing the staff,
Al 13 Corrective - Step by step procedure to solve the problem at the level considered
Maintenance |- Step-by-step test and verification procedure
- Additional actions to be carried out, with reference to the corresponding
procedure (eg troubleshooting a subassembly at the workshop),
- Use of corrective maintenance tools, with reference to the relevant manual, if
applicable.
IThe corrective maintenance manual must include a step-by-step instruction to
upload /update the software (if any):
- Embedded in the controllers of the sub-system
Corrective - Embedded in the special tools
B| 14 Maintenance || Required on the computer used to connect to the special tools or the sub-system.
IThe maintenance manual includes a step-by-step procedure explaining how to
iconfigure, if needed, the devices above after a software installation / update or
replacement.
A Section of the manuat shattdescribe the storage recommendations for spare parts,
A| 15 |Storage consumables and maintenance tools (climatic conditions, stacking, limit of time,
ko
RALAHRSTine manuaT shat descrbe the Storage recommendations for spare parts,
consumables and maintenance tools (climatic conditions, stacking, limit of time,
B| 16 |Storage packaging...).
Rerglet Bl A AR BE RRCHHE R AR ST Spapssy
A | 17 [Handiing ectgrrof e ey © parts,conmsurmabtesamd
RS eERRF e fanUa st esTrive the Nanding of Spare parts, Consumabies and
B | 18 [Handling maintenance tools
Optionally, this information can be provided in a PHST manual.
Al 19 |EHS For all use, maintenance, maintenance and repair work, this implies that all hazards,
warnings, risks and safety measures related to these risks must be:
A EHS - briefly mentioned at each stage of this work in order to have an accurate view of
the dangers associated with the step, and
A EHS - listed by volume or manual for a comprehensive view of existing hazards.
20 |Providor/LCC IThe Supplier shall supply the logistic support database of its system covering all
maintenance up to level 4 in "Providor" format with :
A Providor/LCC | the logistic breakdown structure allowing to quantify and identify LRUs and SRUSs,
repairable or non-repairable,
- the fistof spare parts, consumables and ingredients, for aft maintenance
A Providor/LCC  |activities (together with their serial price, validity, incoterms, lead time, conditions
and duration of storage)
A Providor/LCC |- list of skills
A Providor/LCC |- the list of special and specific tools, software included (together with their price)
A Providor/LCC |- the preventive maintenance plan
A Providor/LCC | allocation of corrective data for each LRU and SRU (failure rate, repair time,
diagnostic time, restore time)
- Tolerance of preventive maintenance frequencies (tolerance of minimimum+10%
A Providor/LCC requested) justified by one or more of the following principles: ALARP (As Low As
Reasonably Practicable), GAMAB/GAME, MEM and REX (Return of Experience), as
defined in EN50126
A Providor/LCC |-  safety tag for each task related to an exported safety constraint
- ——referénce numberof- mamtenance-manuat chapter-tinked to-each-maintenance
A Providor/LCC__|__ I
Al 21 |providor/Lcc Maintenance intervals shall be defined in operational units driving the failure rate or
wear of a function/component.
A | 22 |Providor/LCC |Alternative LCC Excel file may only be submitted when formally agreed by Alstom.
. [The Supplier will limit itself to supplying the information requested in the zones
A | 23 |Providor/LCC identified by Alstom in the different tabs of the Providor.
. Follow-up of LCC and justification of deviations due to design changes or replacement
A | 24 |Providor/LCC of component (price and failure rate) until inspection of the first item:
Providor/LCC | Amendments shall be made by mutual agreement. A repair and / or overhaul
strategy can be reviewed.
A Providor/LCC |- Maintenance costs will have to be revised accordingly.
'The Supplier shall indicate the Unit frequency of each preventive task. The associated
A| 25 |ProvidorLce frequency unit corresponds to the parameter most impacting on the lifetime and the
correct operation of the Commaodity (calendar, rolling time, number of solicitation
cycle, etc.)




The Supplier shall indicate the failure rate for each failure mode. The Unit associated
with this rate corresponds to the parameter most impacting on the lifetime and the

A| 26 |Providor/LCC correct functioning of the Commodity (calendar, rolling time, number of solicitation
cycle, etc.)

A | 27 |Providor/LCC [The Supplier shall provide:

A Providor/LCC - spare parts quantity per Commodity

A Providor/LCC - preventive and corrective maintenance plan, "

- =———Dbreakdown of the spare parts grouped-irra kit, withthereference-ofeactr

A Providor/LCC individual PaTS partsgrote

A Providor/LCC - repair time (TAT : Turn Around Time)

A Providor/LCC - lead time

A Providor/LCC - transportation time

A Providor/LCC - OEM spare part reference

A Providor/LCC - spare part price in serial production phase

A Providor/LCC - spare part price after serial production phase with a 5 years validity

A Providor/LCC - overhaul cost

A Providor/LCC - storage conditions (acceptable temperature, humidity, maximum storage

duration, preventive maintenance during storage)

A Providor/LCC - design life and maximum life time in operation

A Providor/LCC - maximum number of repair before discarding
/Al consumables with a replacement of the LRU should be identified and available to
order as a kit on request.

B | 28 |Providor/LCC |[Consumable means parts which when worn or damaged, cannot be restored by
maintenance task. This includes lubricants, filters, wear parts (brake pads), and one-
shot parts (porcelain insulators).

/All the spares included in the kit of spare parts should be clearly identified on the
packaging.

B | 29 |Providor/LCC Spare parts included in the kit can be ordered separately. This rule applies only to
spare parts which are easy to lose, easy to damage during the maintenance, which

re expensivt r which. are to be replaced on-condition. . . .
- @m@%&%ﬂm@mﬂ%uuuw and frrthe-appticabteconfiguratior

A 30 [Providor/LcC[ZPRRTPER 7 oP 7
Spare parts shall be delivered in a packaging compatible with their transport and

: storage conditions, protection and life duration preservation.

B| 31 [Providor/LCC If special transportation and storage conditions are expected, these shall be agreed

upon on a case by case basis
. Generally speaking, packaging and unpackaging of spare parts shall not necessitate

A | 32 |Providor/LCC any specific tools. If necessary, the Supplier must provide these tools"

A | 33 |Providor/LCC |Each spare part shall be clearly identified in the lllustrated Part Catalog
IThe name of each spare part shall be consistent in the PROVIDOR, SPPL, Maintenance

A | 34 |Providor/LCC |Manual, IPC and all other purchasing, logistic and supply documents such as order
form, certificates, drawings, etc. (non-exhaustive list)

All spare parts packaging should be marked with the following requirements:
- the label shall integrate the part name, its reference, the number of parts enclose,
the packaging date, the expiry date (if applicable)

B | 35 |Providor/LCC |- for reusable packaging, marking system and label should be modifiable
- if the parts are tracked, identification information shall be visible without handling
or unpackaging. If not possible a second labelling will be applied on the packaging.

- technical data sheets, drawings and other specific docs as per contract.

Al 36 |List of tools Special tools are tools not available from standard retailer or tools require a specific
modification. Special tools shall be avoided as much as possible.

: In order to limit the quantity of testing tools, they should be easy to configure for

A | 37 |List of tools testing several functions or materials.

Al 38 |List of tools Special tools should be able to adapt to the different mechanical and software
configuration of Commodity
The SUpplier Shourd defiver a 1ist of standard tools necessary for maintenance of

A | 39 |[List of tools Commodity in its scope of supply, according user manual and maintenance
documentation

B | 40 |List of tools Labels and information shown on displays if any must be in available in English and in
the local language of the rolling stock customer if required.

Necessary Software shall be delivered to :

- Check the current embedded software version and to update it,

- View the list of the faults currently active,

- View the fault history (including faults which are no longer active, and which were
recorded some days ago),

B | 41 |List of tools - Download the fault history to an excel file, erase the fault history,

- Read and force variables (especially the hardware inputs and outputs or the
network inputs / outputs),

- Reset permanent faults and more generally perform all the corrective actions
needed to restore the sub-system.

- Launch / interrupt built-in tests and observe the result

A | 42 |List of tools [The Supplier shall deliver license free software
In case of specific tools and test tools, it shall be:

A | 43 [List of tools - delivered in their packaging
- identified and marked

Al 44 |List of tools All specific tools shall be compliant with standard and safety rules applicable in the
country of the Contract, and delivered with their certificate and standard mark
IThe Supplier shall deliver a specific tools documentation, including:
- list of maintenance task performed with the considered tool
- design documentation (drawing, calculation notes...)
- technical documentation
- user manual

. - qualification certificate

B | 45 |List of tools - calibration certificate (if applicable)
- spare parts list
- wearing parts list with references and supplier name
- Maintenance Manual for all special tools & Test Benches
- Troubleshooting Manual for all special tools & Test Benches
- Demonstration of Special tools & Test Benches to End customer.

Al 46 |List of tools /A removal/installation special tool or handling device shall be proposed for each LRU
with a weight higher than 15 daN (12 daN for electronic or computer LRU).

A| 47 |Obsolescence [ Opsotescence Management Plam stratt be defivered by theSupptrerfor eachAtstom
T RS OMP, The Supplier shall detail the procedures to deal with any

A | 48 |Obsolescence parts/materials/components of the Commodity that are considered at risk of becoming
obsolete The Supplier shall detail clearly how he will manage and mitigate any
ehsale r&%esﬂ'éjﬂ . . N . X

AT 49 [Obsolescence |/ 1e Sup atsoprovide detaits of thefifeexpectanciesof itsCommuotdity
GPRRAMRASTodUCT o part of it 15 COMPOSed oM Slectrontc COMpPoNents, the Suppier

A | 50 |Obsolescence |will deliver an exhaustive list of these components (bill of material), and the
manufactiurer's reference
THCESE of DOSOIESCRITCE OF @ part or COMPONENnt qUTMg the Same pertod, the suppter

A | 51 |Obsolescence |undertakes to provide, without additional compensation, a study for an alternative
solution
Impact of Part Replacements on the LCC: In the event of component replacement due

A | 52 |Obsolescence |[to obsolescence or redesign, there shall be NO NEGATIVE impact (not justified) on the

maintenance plan, both from a preventive and corrective point of view.
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