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1 Introduction

This document is built to summarize the objectives and scope, storyline selected by the stakeholders, process
and methodology, organization, deliverables breakdown or background, test team conclusion a,d
stakeholder satisfaction and results of storyline through the 11 storyline tes carried out by the stakeholder
test leaders. This storyline validation report as well as the 11 storyline implementation reports are part of
WP2 of IFC Rail Phase 2 project as shown below.
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Figure 1 The position of this document in the structure of IFC Rail Phase 2 deliverables

This document reports the work of implementing the IFC 4.3 in stakeholder business-oriented storylines
through dedicated railway Unit Tests managed and developed by IFC Rail project. These Storyline Tests based
on project phases, use cases and rail domains were designed to make sure that IFC 4.3 is a valid standard
that can be implemented and will be correctly implemented by software vendors to meet the railway project
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required by all stakeholders. This document introduces the storylines overview, demonstrate all subject
coverage and reports the objectives (Chapter 2), storylines selected by stakeholders (Chapter 3), process and
methodology (Chapter 4), organization and test teams (Chapter 5), storyline documentation and deliverable
breakdown (Chapters 6 and 7) and test team conclusion and stakeholder satisfaction (Chapter 8). All the 11-
storyline works are detailed in the 11 appendices: one “storyline implementation report” per storyline team.

2 Storyline Objectives and Scope

Storyline test objectives were to focus around these 4 axes (shown in Figure 2 ):

Adjust IFC Rail Contribute to IFC

Documentatlon Rail / Infrastructure
before issuance Harmonization

Check Software Validate IFC Rail in
Compatibility with Railway Business
IFC Rail Cases

Figure 2 IFC Rail objectives for storyline tests

This document will present and detail the activities linked to the storylines.

Indeed, the IFC Rail Project stakeholders were looking in IFC Rail Phase 2 to test the IFCs in real railway
conditions with business-oriented storylines. Each of them identified the storyline more adequate with their
requirements and agreed to develop them with in-kind resources and provided project datasets.

The objectives were to:
e demonstrate, it will satisfy their end-users, i.e., track, energy, signalling and telecom engineers,
e combine unit tests (UT) implementation works in a real-world project configuration,
e involve software vendors (SWV) into railway network requirements through their storyline,
e integrate, when possible, infra domains with rail domains and harmonize data requirements and
property sets.

The Phase 2 organization to succeed was as follows:

Organization

IFC Rail Project Phase 2

Test

Implementers Forum implement (' "b Requirements Team

"% Require
Technical Service Domain Leaders Energy
Test Leaders
as Phase 1 as Phase 1 s
signalling

Figure 3 Phase 2 organization
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3 Storyline Description

In the following table, the selected projects for each storyline agreed with the stakeholder are listed:

Austria BIM2Field2BIM Tamping works on OBB+FTIA+SBB+SNCF Railway Lines
China CRBIM New High Speed Line (HSL): Track Jakarta-Bandung Jakarta-Bandung
China CRBIM New High Speed Line (HSL): Energy Xi’an to Shiyan High-Speed Railway Line
China CRBIM New High Speed Line (HSL): Signaling Lu-nan High-Speed Railway Line
China CRBIM New High Speed Line (HSL): Telecom Wuhan-Xiangyang-Shiyan High-Speed Railway Line
Finland, den, TFIA, Trafikverket, B NOR, . e . A
infand, Sweden rafikverket, Bane NO Level Crossing Existing Level Crossing Modernization
Norway, Danemark Banedenmark
Charles de Gaulle Airport to Paris Gare de I'Est Railwa
France SNCF / MINND Subgrade Renewal Y old . ! W
Liaison
France MINnD Urban Railway infra-System Integration New Urban Railway Project in France
European Rail Traffic Management System
France SNCF P (ERTMS) 13 o Cannes-Grasse Railway Line
Italy RFI Acquisition and upgra“t:‘eeof an existing railway Cancello — Benevento Railway Line
) Track Renewal (FbE) 20, Basel GB Gl. Z19-221, W 895,
Switzerland SBB Track Turnout Renewal

897
Figure 4 Stakeholder projects selected for IFC Rail storylines

In order to satisfy stakeholders, it was necessary to cover all the rail domains (if possible, with some
infrastructure domains), some of the agreed use cases, one project phase and be in accordance to railway
networks activities such as the construction works (new, renewal or modernization/upgrade) or the railway
line types (conventional or high-speed line - HSL).

Each stakeholder named a “test leader” from its company. She/he was responsible for completing the test in
time and organized them with technical and rail domain experts as well as the interested software vendors.

All the test leaders were in charge of managing storyline tests after determining which exchange scenario
and unit tests they wanted to carry out according to the rail domains, the project phase and the use cases.
Tests were carried out as per the test implementation methodology defined at the beginning of IFC Rail Phase
2 by the PMO team.

i ' — TRERS -

unn;rli&islrgr;arlrm ________
(ccs)

sz
tructural
Rod Subsyatoms

T siecommunication
Level3: o
Rail Domains

Level 4
Rail Components

Common Schema |
Shared Elements.

Figure 5 Rail domains breakdown structure
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Domains

Infra: Earthworks, Geotechnic, Drainage, Bridge,
Alignment Track Energy Signaling Telecom Tunnel, Road, Utilities, Railway station(rs), Subgrade,

Building rooms (br), Station Yard (sy)

SBB Track Turnout Renewal
New High Speed Line (HSL): EB
Track

New High Speed Line (HSL):

- L G X X X X rsBSbr
Energy

New High Speed Line (HSL):

- : .p i ( ) X X X SYSbr
Signaling
New High Speed Line (HSL):
S Bt X X X X br
Telecom
Subgrade Renewal X X EGD
m Level Crossing X X R
(o]:]:} BIM2Field2BIM X X

Urban Railway infra-System

m ¥ ey X X X X X RBDU
Integration
European Rail Traffic X X
Management System (ERTMS)

Figure 6 Selected domains for each storyline

Each test leader has chosen the uses cases within the ones agreed during the Dusseldorf bSI Summit and
detailed in the “Requirement Analysis Report”:

e ECM: Existing condition modelling,

e RDDM: Railway detailed design modelling,

e ICM: Interference & coordination management,

e 3DV: 3D Visualization,

e SVC: Signal visibility checking,

e QTO: Quantity take off,

e INMP: Information needed for maintenance perspective (part of handover — build phase).

Use cases
ICM INMP
Interference and 3DV (o] [o] Information Needed
Coordination 3D Visualization Quantity Take-Off for Maintenance
Management Perspective

ECM RDM
Existing Condition Railway Design
Modelling Modelling

Track Turnout Renewal

SBB
CRBIM New High Speed Line (HSL):
Track
CRBIM New High Speed Line (HSL):
Energy
CRBIM New High S-peet:j Line (HSL):
Signaling

Acquisition and upgrade of an
existing railway line

Integration

New High Speed Line (HSL):
CRBIM
Telecom

European Rail Traffic

Management System (ERTMS) X X X

Figure 7 Selected use cases for each storyline
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The project phases are based on the “IFC Rail Reference Process Map” also known as “High-Level Reference
Process Map” (HLRP) defined in the “Requirement Analysis Report” produced in Phase 1:

e PL-Planning,

e |D - Intermediate design,

e DD - Detailed design,

e Build,

e Operation & maintenance,

e Dismiss.

Phases

Intermediate . . Operation &
Detailed Design

Planning 5 )
Design Maintenance

Track Turnout Renewal

New High Speed Line (HSL):
Track
New High Speed Line (HSL):
Energy
New High Speed Line (HSL):
Signaling
New High Speed Line (HSL):
Telecom

Acquisition and upgrade of an
existing railway line

SNCF / MINND Subgrade Renewal

Nordics Level Crossing

BIM2Field2BIM

Urban Railway infra-System
Integration

European Rail Traffic
Management System (ERTMS)

Figure 8 Selected project phase for each storyline

(o]:]:]

According to the major railway activities in each country, stakeholders decided to orientate the project
storyline on either new construction works or renewal or upgrade line construction works as shown below.

Project Types

Modernization /

New Construction Renewal
Upgrade

Track Turnout Renewal

New High Speed Line (HSL):
Track
New High Speed Line (HSL):
Energy
New High Speed Line (HSL):
Signaling
New High Speed Line (HSL):
Telecom

o Acquisition and upgrade of an
existing railway line
SNCF / MINnD Subgrade Renewal
Level Crossing

Urban Railway infra-System
Integration

STICE European Rail Traffic
Management System (ERTMS)

Figure 9 Selected project types for each storyline
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Storyline 9

IFC Rail Project Phase 2 Proposal

e
h=Xt)

Storyline % N
) Notm:ycn'y.

covering
New construction or renewal or
Modernization
and
one to several Domains
of Rail as well as Infra

Tamping
Machine

Figure 10 Example of storyline construction types

4 Storyline Realization Process and Methodology

At the beginning of Phase 2, the following IFC Rail validation process (V process) was presented for
implementation works.

V Cycle for Railway IFC Rail Implementation

SL 3 Sleeper Renewal

ES 205 Dataspecification
(PP — S bt

l Storyline Validation
T

ik iy

; ettty

et
e

. et o ol .
Domain bbby
oAt o satety puguses 1EC - 6060043

Experts ES 205

Exchange

Evaluate B e T e ———— Verification
Desigr i : et Dt LT [3
poriis 208 existing Scenario i i v e i,
conditions - 210101 N

Exchange Requirements:

- Track properties {BIMQ)

- Horizontal, Vertical, Cant alignment
- Sign position, etc.

uce

UTE6: Linear placement according to
alignment, considering cant

ucr Software
UT7Z: Swept solid geometry ‘

Implementation

considering cant

m ucs

Developers UT7: Broken chainage ‘

Figure 11 V cycle for Railway IFC Rail implementation

All the unit tests are presented in a specific report and all storyline tests (Exchange Scenario Tests) according
to domains and use cases are presented for each storyline in the appendices of this documents.
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Verification

n&\

Commissioning

Tests on completion

Validation

Identify & prepare
Railway Acceptance Tests:
v SL at DD phase => ECM
v SL at DD phase => ICM

Identify & prepare
ail Domain Partial Tests:
v Energy => Track
¥ Signaling => Track
v’ Telecom => Track
v Track => Energy
v _Sjgnaling => Energy

Identify & prepal
Rail / Infra Partial TestS:

v Subgrade/earthworks => Track

v Drainage =>M

v Bridge => Track

v Building => Energy

¥ Road => Signaling

e

Figure 12 IFC Rail Testing Process

v SL at DD phase => 3DV
v SL at DD phase => QTO
A

based on each Storyline

All details and results for each storyline are provided in a “Storyline (SL) Implementation Report” produced
by each test Leader and presented in the appendices. They described their organization, their contribution
to the implementers forum and the test teams, how the tests were carried out and the synthesis of the results
as well as the Test team satisfaction, where the data are archived and the details of their progress, issued

documents, etc..

. . . 4. Verification .
1. Setting up 2. Scenario definition 3. Work & validation 5. Analysis
I ) Py NN
SL
. FTOCE B .
E. Validation Implementation
o Report
5 s .,
R=l O and identify information and Validate OK )S
E R s L Sl ide data sof the results N\
5 8 provide data sets
A E ? % Error
< : = : :
v g
i Vefifieation
N ety et
antati epo o
- Docyment Documantal — m OK g
8 i ! Erroneous data =z
% S
3 - 5
§ Compile and 3
E S:tn;p Sol?:ciﬁ refine the Verify the Analyse the
| prol dataand  O------- correctness problem
k| workflow a tati
g Maintain [FC ocumentation
(=1 N
] Modelling issue

b=}

C. Software
vendor (exporting)

M i .a@a 3Spec
L7_I Docunieptatiol

Choose topics

and produce
unit tests

Implement IFC
export interface

Tmplementation issue

Export (

= Legend for documents: Ui I I A
od 1. Guideline and templates for documents | -
§ ‘g 2and3 ;
& O )2, Storyline and exchange scenario Implement. IFC Check with
E g ry . g import interface original data
= doc_‘umentation .
] T': 3. Unit test documentation 6. IFC example files
3 4. Testdala 7. Verification report
5. IFC schema and specification 8. Validation report
1. Setting up 2. Scenario definition 3. Work 4&‘::’:2::;’;2“ 5. Analysis
Figure 13 Storyline test process
page 10
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In order to follow the progress of storylines, share experience and feedbacks, test leaders meetings were
organized by PMO every week as well as some specific reviews according to the Project progress. Various
presentations have been produced and are archived in box.

The implementers forum was the place to share, exchange details on unit tests and storyline tests works
between the software Vendors, the technical experts and test leaders.

Every month, a domain leaders meeting was organized to share and exchange information related to test
progress and rail domain activities (rail domain modifications such as for property sets) and inform the rail
domain leaders on the IFC Rail Project Phase 2 progress. They were thus able to cascade information to all
domain experts working in the various storylines.

Test Leader -
Meetings Domain Leaders
g Meetings
Storyline Test Team Test Leaders Domain Leaders
Meetings
Test Leaders
Domain Experts

Domain Meetings

Domain Experts

’ Domain Leaders
Domain Leaders

Technical Experts

Software Vendors .........

/ : Technical Service

Implementers Meetings
Forum

Test Leaders

Technical Experts

Software Vendors

....... Technical Experts

Figure 14 Storyline implementation meetings

To maintain an international work, each stakeholder according to its interest, could participate to all
storylines as shown below:

Stakeholders

Storyline Austria Italy Nordics France Switzerland

C C C

BIM2Field2BIM OEBB TL

BiMzFiclizBMOFss |

n

T

L —

TL c

G

: TR
c T
I T
Acquisition / upg TL C C

TL

(@)

Track Renewal SBB

TL=Test leaders C=Contribution
Figure 15 Stakeholder contribution in storylines
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5 Storyline Test Teams

In the following tables, all in-kind resources involved were provided by each stakeholder. Each storyline
defined by each stakeholder, had a dedicated test team constituted of:
e one test leader,
e one technical expert (in relation to the technical service group),
e several rail domain experts
(according to the storyline scope and in relation with rail domain co-leaders of phase 1),
e Infra domain experts when infra is part of the storyline, and

e Software vendors.
i,y ¢
W Domain Experts
] {

Domain Leaders

-
:.-

Test "3'_\
Leaders ¢ K.ﬁ
Technical Expert

. i
Software :{g I;" Technical Service
Vendors { & H'\

¢ '

Figure 16 Storyline test team structure
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Technical
Expert

Activities)r. .| eaders

Guang JIN + Judicael

Guy PAGNIER  Chi ZHANG  Yan FENG + Ali TATAR

DEHOTIN
SIMON-NGUYEN Cedric +
rack Renewal A TATAR Mgggff% Heidi GASTELLANOS na
SBB LEYRA
Feng YAN + Yang XUCHUN
Feng YAN +58u NING + Kong
Feng YAN  G0LIANG +Mao NING + na
Wang KAIJUN + Zhang
JIAN + Yao YIMING
GV ST MYl Linai LIU + Qing Qing ZHONG Wan MA Xiao GENG
RBEIM ZHONG  +Ping GHEN
WANG NA NA

F ) WANG Huaison _
Signaling CREIM 9 Huaisong

i Jin Jin Guang+Huang
Jin Guang Guang+Jin Zhang Gaoyang Wenxun+Zhao Le+Jin
nergy CRBIM Song Song+Liang Chongliang
IACOMELLI Alessio (RFI) +
= P BAPST Cedric (SBB
A cquisition [ Paima ZAIRA  Evandro (RFF?;’T"D:;E(I)(’;E?ES;M + Grégory OKC()NSK)I
LATERZA ALFIERI (COLAS Rail) + VERGARI
(RFI) + CASULA Stefano  ppiale (TF) + LANNAIOLI
(ITF) + PIANESI Mirko (ITF) Marco (RFI)
Alan BROOK-
e DIAZ + Romaric Florian HULIN SIMON-NGUYEN Cedric na
BOUDOU
Marion
SCHENKWEIN +  Lars - a
Peter WIKSTROM
AXELSSON
- : Andreas SIMON-NGUYEN Cedric +
BIM2Field2EIM Agnes SCHOPP PINZENOHL  Marion SCHENKWEIN + na
OEEB ER Marc PINGOUD
Grégory
. Matthieu OKONSKI (MINnD/COLA
rban Railway BERIN + Thomas DEGUIBERT S RAIL) + Daniele
nfra-System Vincent KELLER Syivain (MINND/COLAS RAIL) + VERGANI (ITALFERR) +
ntegration MINnD MARIE Mirko PIANESI (ITALFERR) Alessandro
GIUSEPPONE
(ITALFERR)
. Judicael DEHOTIN
Achraf DSOUL F'TEEEWN na (SNCF) + Marco

LANNAIOLI (RFI)

Figure 17 Test team per storyline
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Huaisong WANG + Domenico FRAIOLI

na

na

na
CRBIM- WANG Xuelin + WANG Yong +
WANG Huaisong + XU Yue +WANG
Lin+YANG Xuli
RFI- Domenico FRAIOLI +Daniel PUGLISI |
Caterina VARRIALE and Roberto MERLO

Liu Xiaoqi

COLANGIULO Giovanni (RFI) +
CRITOFORI Enrico (RFI)

na

Vesa Ruohomaki FTIA & others

na

Adressed by CSSE (signs visibility)

Liliane BAS +Gael FRANQUET +Gaetan
MARTON +Franco TOMASSONI

+Christophe HEDE + Ludovic AUBRY + Loic  GUGLIELMI (RFI) + Nello AIELLO (RFI)+

City MENDES (All SNCF)

FeiFei ZHAO + Guy

Lihai LIU + Mourad BOUTROS PAGNIER

na

na na na

Liu XAOLONG + Zhang CHEN + Liu
SIMING + Zhang JUNDA + Yao
FENGFENG + Zhu QINGQING

na FeiFel ZHAO

Xianbao PENG + Zechang SUN +

Lihai LIU + Qing ZHONG + Min LI + Jieyun Yueyus ZHAO + Xiechang ZHANG +

ZHOU + Sai DAl + Chao CUI na

Chi CHEN
NA LIU Hougiang+WU Dangi LIU Hougiang+WU Danqi
NA (i S Li Zongjian+Jin Meng+Wang Jing+Wei

Fanghua

EBNER Stefano
+ DI MELLA Antonella
+ MASSARI Filippo +
NARINO Gabriel

CARPINTERI Claudio (RF1) + GUGLIELMI
Giovanni (RF1) + CORTELLESSA Davide
(RFI) + AIELLO Nello (RFI)

Mirko PIANESI (ITF) + Stefano
CASULA (ITF) + Antonella DI MELLA
(RFI) + Annamaria D'ALO’ (RFI)

Christophe BLANCHET (MinNdRoad)
+SALERNO Davide (RFI)+
LASAPONARA Francesco (RFI-
hydra)+Lonis COLLOT (SNCF)

RAMBALDI Ivano (RFI) +

na Marc PINGOUD (SBB)

RFI (support):
na EBNER Stefano + Road
NARINO Gabriel + Substruture?

RAMBALDI Ivano

na na na
Bridge - Pierre
BENNING (MINnD/Bouygues) + Road
: Charles-Edouard TOLMER
(MINnD/Eurovia) + Tunnel : Michel
RIVES (MINnD/Vianova) +
Geotechnics : Mickaél BEAUFILS
(MINND/BRGM tbc)

Vincent KELLER
(MINnD/EGIS) + Erik
GARDON (MINnD/COLAS
RAIL)+ Philipp AMMON
(SBB) + Giovanni
SORRENTINO (RFI)

Adressed by CSSE (cabling)

Sondés KAROUI + Stephane GUILLEMAUT
+Achraf DSOUL (All SNCF) + Giovanni Edouard CHABANIER

(SNCF)

Ludovic AUBRY + Loic City MENDES
(All SNCF)
Davide CORTELLESSA (RFI)
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6 Storyline Documentation for tests

The documentation for storyline issued last July 2020 is describing storyline tests planned to be
realized.

Such documentation presents the storyline [overview and meta- information of the storyline] with:

e forecasted test team, short description, project phases, use cases, domains (track, signalling,
energy, telecom, alignment, etc.), detailed description and exchange scenario process planned
for the storyline, in-or-out of scope,

e dedicated and particular process map for the storyline defining realistic exchange scenarios
between software applications; reference to general processes defined in the “IFC Rail
Requirements Analysis Report” chapter 2: “IFC Rail Reference Process Map”, aka. “High-level
Reference Process Map (HLRP)”.

Each selected exchange scenario (ES) have been codified and described with their relation to:
e Geometry and positioning requirements [general description / concepts],
e Spatial requirements [general description of spatial element requirements],
e Physical and functional requirements [general description of physical elements,
functional elements and important information],
e Covered unit test [covered unit test concepts].

The “IFC Rail Storyline Documentation” as shown hereafter was published in July 2020. It includes all
the “IFC Rail Project Storyline (SL) Documentation” produced by the test leaders for each storyline.

Storyline Documentation IFC 4.3 £Ral managed
https://app.box.com/folder/146031856212 Deliverables Co-managed
menn .:GT’. .,‘;.5‘-;‘7:1. nEmE issued in July 2021 Infra managed

1 Rail
Stovyline (S0} Docsinentation

IFC 4.3 Specification |,

Ao sessuuus ]

@bm dingSMART

Aigrment Uoear Pacemert || 1 intea Staryloe

6C Files and
Descripton Coversge Table
nared Fewers Beport Rework Report. | | Documentation

]

» An executive summary : e
by PMO-— E| :

@BouidingSMART @ouidnaSMART ) .
The Storyline (SL) Documentation
Rt » This executive summary was produced by PMO. It
described what IFC Rail wanted to do
+ All SL documentation produced by each Test
Leader (TL) has been annexed. Each TL
described what his Test Team wanted to test

déf;umentation
eager(TL)

Figure 18 Storyline documentation for Test description, part of IFC 4.3 deliverables
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@Bbuiding SMART

IFC Rail
Storyline (SL) Documentation

Qbu!kzlﬁgSMﬂRT

Contonts

PRS- .

B3 ShrrieeSputesis n
@

3 s S 5 "
4 Seppoctng i "
A3 Tabnge s 17 "

[ — "
73 M ok O "

TS o s ey o 5
76 At g e e ) s
L — »
PR ——

PR — »
- »

and all the appendices (one per storyline)

@buw’\dimgSN\HﬂI

International

IFC Rail Project
Storyline (SL) Documentation

Track Turnout Renewal (TTR)
Detailed Design Phase (DD)

SIL-TTR-DDY

Contents
T S

g Sck i SLTTR.OD ECH 51 s

0 LTTR D 30V ES4 v

@bwldmgSN\HRT

ernational

IFC Rail Project
Storyline (SL) Documentation

New High-speed Line (NHL)-Track-Detailed Design
(pD)
SL-NHT-DD

@buildingSN\F\RT.

International

IFC Rail Project
Storyline (SL) Documentation

New High-speed Line (NHL) -Telecom- Detalled Design Phase (DD)

SLNHL-DD

@bundmgSMHRT

IFC Rail Project
Storyline (SL) Documentation

New High-speed Line (NHL) -Signalling(S)- Detailed Design

Phase (DD)
SL-NHS-DD

P — TR .
.

P —————— .
34 Eahirge S ANALODOTO.884 ... s
P ———

4 Temoutmer »

@buwldingSN\HﬂT

ional

IFC Rail Project
Storyline (SL) Documentation

New High-speed Line (NHL) -Energy- Detailed Design
Phase (DD)
SL-NHE-DD

Contents

@B0uiIdinaSMART

IFC Rail Project
Storyline (SL) Documentation

Acquisition and upgrade of an existing rallway line
(AC) - Planning Phase (PL)
SL-ACPL

@buildingSMﬂRT
IFC Rail Project
Storyline (SL) Documentation

Subgrade Renewal (SR) - Detailed design phase (ID)

SL-SR-DD

3 B

@buldmgSMﬂRT

nternational

IFC Rail Project
Storyline (SL) Documentation

Level Crossing (LC) - Detailed Design (DD)
SL-LC-DD

Obﬁu‘ilgi:ngSMﬂRI

IFC Rail Project
Storyline (SL) Documentation

BIMZFIELDZBIM  (BF) - Maintenance and
Operation (MO)
SL-BF-MO

PR —,

@bvgi!qingSMHRT
IFC Rail Project

Storyline (S1) Documentation

ERTMS System (ES) - Detailed Design (DD)
SL-ES-DD

@bmldlngSMF!HT

Internation

IFC Rail Project
Storyline (SL) Documentation

Urban Railway integration (UR) - Storyline

SL-UR-DD

Contents

AL 00 R 534 . S s IGL 00134 £084)
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7 Storyline Validation and Implementation Reports

The Storyline (SL) Validation Report is an executi

ve summary produced by PMO and contains overall

Project analysis and details all storylines. It describes the agreed process and methodology used for

testing.

The Storyline (SL) Validation Report contains all

the Storyline Implementation Report produced bye

ach Test Leader and her/his Team. Their works are described in each Storyline Implementation Report.

Qb_u\\cmr_;SMQRT @bull_dmgSMGGT

IFC Rail Project

I Storyline (SI) Validation Report I

28

Phase 2 final Storyline (SL) Validation
Report

fincluding all Storyline Inplementation
reports)

SL-PZVRPMO

» An executive summary by PMO

je SL Validation Report:

presents all the Storylines

describes process and methodology used for testing
provides an overview of all IFC Rail Test Teams works
Includes all the Storyline Implementation Reports

@buw\djmgSMHﬂT @b_uwldmgSN\ﬂﬁT

IFC Rail Project

| storytine (st) tmplementation Report (11t)

Track Turnout Renewai (TTR)

The SL Implementation

e B8 CFF FFS.

» A comprehens
snrrreonson tNE Storyline\_@?“

o umentdetallmg
s-& Tests

Reports:

specify what are the r|
Provide information o

.
.
.

Figure 19 Storyline implementation and validation reports

are produced by each
describe what Test Te

Test Leader (TL) and annexed to the SL Validation Report
am did or not according to the original SL Documentation
esults and the Test team Satisfaction
n resuits-and documents archives——-

Each “Storyline Implementation Report” describes the test team, the test organisation, the test results,
the files/documents information related to archiving and the test team satisfaction.

@bluild_ingSMﬂﬂT

IFC Rail Project

[ Storyline (SL) Implementation Report (IR) |

Track Turnout Renewal (TTR)

Detailed Design Phase (DD)

SBB CFF FFS
Each Storyline (SL) Implementation Report contains:

@b”uil‘_dingSMHHT

LContent
[I SO0y Iing SOCUmentation updite

11 Updated Storyine Synthesis

12 ated storiing 0

Exchange SCenanc (£5) and Tests

Exchange Scenario: SLTTR-DO-LCM-£51
Updated Exchange Scenario
€5 Test description and results

211
212

Updated Exchange SCenano; SLODCIM00E52
231 updated Exchangs Kenario
2IT €S TR GEKTIPEON IND resuRs
23 Updated Exchange Scenarie: SLIOOKIONX00N €53
231 updated Exchange Scenario
232 €5 Test description and results

24 Updated Exchangs S0enario; SLOOGXI0N 54

Documentation are specified:

Storyline description

Exchange Scenarios (ES)

Supporting Files

The Test and results obtained and the Test team

* The original SL Documentation issued in Jul. 2021

3 chapters where changes / modifications from the SL

241 Updated Exchange Scenano

243

25 Test Sescription and results

Supperting Files
Exchange kequrements (LA)
54082 Brehives.

33 TestOstasetis)

Azperdier

satisfaction

e I I e R T T T

Figure 20 Details of storyline implementation reports to be produced by test leaders
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8 Test team conclusion and stakeholder satisfaction

Each test leader with the storyline test team planned a number of exchange scenarios (ES) to be tested;
such details are presentation in each “storyline documentation” produced for the IFC 4.3 deliverables.

The “Storyline (SL) Implementation Report” of each storyline describes the works for the ES which have
been tested as it is presented in the following table. According to their own organisation, some test
leader faced difficulties to get/maintain/involve the resources to do the job in time. Due to the lack of
time or technical/domain experts or software vendors participation, some of the planned ES have been
cancelled by test team decision or not completed. Sometime, test scope has been reduced or modified.

Stakeholders

Infra-System integration MINnD

4ES/4

4ES/4
4ES/4
4ES/4
4ES /4

6ES/16

2ES/6
2ES/8
4ES/5

BIM2Field2BIM OEBB 2ES/2

X ES/ 'Y =x Exchange Scenarios realized over y planned (lack of: time or technical/domain ressources or software vendors' contributions)

Figure 21 Exchange Scenarios realized per storyline

All the tests have been corried out in 2021 (from april to october), test team satisfaction is detailled in
each Storyline Implementation Report and summarized hereafter.

Storylines realized Exchange scenario tests

Track Renewal SBB 4 ES / 4 ™M & ™M é ™M é’
R e/ 4 ad ot
RN aEs /6| o0 | oo | o0 | oo
New HSL Signaling CRBIM 4ES /4 M‘%’ M% @% @%
New HSL Energy CRBIM 4ES /4 Mé’ Mé m% @é
Acquisition / upgrade line RFI 6 ES / 16 i} % O3< | % [l %
from ESO2toES10 | from ES11toES12 Os< from ES14toES16
i i Os< Os< Os<
Level Crossing Nordics from ESO1toESO7 v é from ESO9toES10 | % from ES12toES15
. Os<
Substructure Renewal SNCF Os< ™M é\/" ™ (% from ESO4toES06
all ES reviewed Cabling/ducts Spatial structure
ae5/5| o0 | wb | oo | oo | g0
2652 oi | b

IZI é Satisfactory Exchange Scenario Test

IZ] @ Non-satisfactory Exchange Scenario Test

Partly satisfactory or completed Exchange Scenario Test

Os< Cancelled Exchange Scenario Test

Figure 22 Test team satisfaction in relation to tested exchange scenarios

The following table is presenting, more in detail, the various unit tests which have been developed and

checked in each storyline with some specific software vendors interested in this storyline.
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Figure 23 Table of unit tests per storyline
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9 Appendices: 11 “Storyline Implementation Reports”

All the "Storyline (SL) Implementation Reports" produced by the test leaders are available in one of
these appendices.

9.1 Appendix A: Track Turnout Renewal SBB

@buﬂdmgSN\HR'E @bundmgSN\HRI
International International
Contents
IFC Ra"I PrOjeCt 1 Storyline update 3
11 Updated Storyline Synthesis 3
1.2 Updated Storyline Description 5
2 Exchange Scenario (ES) and Tests 5
sto’y’ine (SL) lmplementation Report (IR) 21 Exchange Scenario: SLTTR-DD-ECM-ES1 5
211 Updated Exchange Scenario 5
212 ES Test ion and result 6
22 Updated Exchange Scenario: SLTTR-DD-DD-£S2 6
221 Updated Exchange Scenario 6
Track Turnout Renewal (TTR) 222 ESTestdescription and results 7
E 23 Updated Exchange Scenario: SLTTR-DD-QTO -ES3 11
- . 231 Updated Exchange Scenario 1
S SBB CFF FFS 11 BEGR "
24 Updated Exchange Scenario: SLTTR-DD-3DV -ES4 12
241 Updated Exchange Scenario 12
242 ES Test and result: 12
3 Supporting Files and Storyline Archives 13
SL-IR-TTR-DD-SBB 31  Exchange (ER) 13
32 SL Data archives. 13
33 Test Dataset(s). 13
4 14
41 Storyline i 14
42 Turnout checking rule: 14
i —
9.2 Appendix B: New HSL Track CRBIM
See appendix
buildingSMART. buildingSMART.
International International
Contents
1 Storyline update 4
. ] 11 Work O 4
IFC Rail Project e, e .
112 Organization in terms of periodic SL Meetings 4
113 Work progress of the SL test 4
Storyline (SL) Implementation Report (IR) 114 : a0 TestTaam ‘
12 Updated Storyline Synthesis 3
13  Updated Storyline 6
2 Exchange Scenario (ES) and Tests 8
21 Exchange Scenario: SUNHL-TR-DD-ECM-ES1 8
New High-speed Line (NHL) ~Track {TR) 211  Updated Exchange Scenario 8
212 ES Test ion and result: 8
2.2 Updated Exchange Scenario: SLNHL-TR-DD-RDDM-ES2 ... O
Detailed Dwign Phase (DD) @’M ol ey 221  Updated Exchange Scenario. 9
- 222 ESTest and results 10
23 Updated Exchange Scenario: SLNHL-TR-DD-3DV-ES3 12
231  Updated Exchange Scenario 12
232 ES Test d result:s 13
24 Updated Exchange Scenario: SLNHL-TR-DD-QTO-ES4. 14
SL-IR- NHL-Track-DD-CRBIM 2431  Updated Exchange Scenario 14
242 ES Test and results, 15
3 Supporting Files and Storyline Archive: 17
31 Exchange i (ER) 17
32 SL Data archive: 17
33 Test Dataset(s) 17
4 17
41  Storyline 17
42 Business and business process related finding: 17
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9.3 Appendix C: New HSL Telecom CRBI

See appendix

@buildingSN\HRI

@buildingSl\/\HR'[

International International
Contents
1 Storyline update 4
- - 11 Work Organization 4
IFC Ra" Pro]eCt 111 Test Team. SWV participation 4
112  Organization in terms of periodic SL Meetings 4
113 Work progress of the SL test 4
Sto'yhne (SL) Implementation Report (’R) 114 Stakeholder contribution and Test Team satisfaction . i
12 Updated Storyline Synthesis 5
13 Updated Storyline Description 6
2 Exchange Scenario (ES) and Tests ... 7
21 Exchange Scenario: SLNHL-DD-RDDM-ES1 7
New High-speed Line (N"L) = 211  Updated Exchange Scenario...... "
Telecom @IM &IB-IM‘GI ’ 212 ESTest description and results. 8
22 Updated Exchange Scenario: SLNHLT-DD-ICM-ES2 9
221 Updated Exchange Scenario 9
Detailed Dﬁig" Phase {DD) 222 ESTest description and results.. 10
23 Updated Exchange Scenario: SLNHLT-DD-QTO-ES3 10
231  Updated Exchange Scenario 10
232 ES Test description and results. 1
24 Updated Exchange Scenario: SLNHLT-DD-3DV -ES4. .1
241  Updated Exchange Scenario....... 1
SL'IR' NHL'DD'CRB’M 242 ESTest description and result: 12
3 Supporting Files and Storyline Archives 12
31 Exchange (ER) 12
32 SLData archives. 132
33 TestDataset(s) 13
4 13
4.1  Storyline Documentation 13
9.4 Appendix D: New HSL Signalling CRBIM
See appendix
buildingSMART buildingSMART.
International International
Contents
1 Storyline doc update 4
" . 11 Updated Storyline Synthesis 4
IFC Rall Pro]eCt 1.2 Updated Storyline 5
2 Exchange Scenario (ES) and Tests 6
21 Exchange Scenario: SLNHL-DD-ECM-ES1 6
Storyline (SL) Implementation Report (IR) 11 Uplend Exbemge Smura ¢
212 ES Test description and result:
22 Updated Exchange Scenario: SINHL-DD-ICM-ES2
221 Updated Exchange Scenario. 8
222 ES Test description and result: 9
New Hrgh-speed Line (NHL) N @IM BHBIMEE 2.3 Updated Exchange Scenario: SINHL-DD-3DV-£S3 10
s. na"'."g(s") way B 231  Updated Exchange Scenario. 10
'g 232 ESTest and results. 10
24 Updated Exchange Scenario: SLNHL-DD-QTO-ES4 1
Demj’ed D“’:qn Phase (DD} 241 Updated Exchange Scenario. 1
242 ESTest and result 1n
3 Supporting Files and Storyline Archive: 12
3.1 Exchange (ER) 12
32 SLData archive: 12
33 Test Dataset(s) 1
SL-IR-SLNHL-DD-CRBIM 4 Append "
a1 Storyline 1
4.2 Business and business process related findings. 1
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9.5 Appendix E: New HSL Energy CRBIM

See appendix

buildingSMART.

International

@buildingSN\HRI

International

Contents

H 7, 1 Storyline ion update a
IFC Ralil Project Mo vy )
111 Test Team & SWV 4
112 Organization in terms of periodic SL Meetings 4
Storyline (SL) Implementation Report (IR) 113 Tasksoftes .
12 Updated Storyline Synthesis s
13 Updated Storyline 6

2 Exchange Scenario (ES) and Tests g
21 Exchange Scenario: SLNHL-DD-RDDM-ES1 8
New ngh-speed Line (NHL)- 211  Updated Exchange Scenario s
BHBIMER 212 ESTest and result %
Energy @IM 2 ‘ 22 Updated Exchange Scenario: SLNHLT-DD-ICM-ES2 10
221 Updated Exchange Scenario. 10
Detailed Design Phase (DD) . E:m N .
23 Updated Exchange Scenario: SUINHLT-DD-QTO-£S3 12
231  Updated Exchange Scenario 12
232 ES Test il and result: 12
24 Updated Exchange Scenario: SLNHLT-DD-3DV -ES4. 13
241 Updated Exchange Scenario. 13
SL-IR- NHL-DD-CRBIM 242 ES Test i and results. 13

3 Supporting Files and Storyline Archives 15
31  Exchange Requi (ER) 15
32 SL Data archives. 15
33 Test Dataset(s). 16

4 16
41  Storyline 16

9.6 Appendix F: Acquisition / upgrade line RFI/Italferr
See appendix
buildingSMART. buildingSMART.
International 9 International g
Contents

IFC Rail Project ! s it gt ‘
11  Updated Storyline Synthesis 4
12 Updated Storyline 7

2 Exchange Scenario (ES) and Tests 1
Storyline (SL) Implementation Report (IR) 21 Updated Exchange ScenaricsSIAC PLECM-ESL1 B
211 Updated Exchange Scenario 13
212 ES Test L and result: 14
2.2 Updated Exchange Scenario: SLAC-PL- ECM-ES12 15
221 Updated Exchange Scenario 15
Acquisition and upgrade of an existing _,j‘_.,?’ 222 S Test description and resul "
railway line (AC) ohure e @ tauan 23 Updated Exchange Scenario: SLAC-PL-ECM-ES14 17
o 231 Updated Exchange Scenario 17
thm'ng Phase (PL) !M_I_{,zﬂicsﬂ 232 ES Test iption and results. 18
24 Updated Exchange Scenario: SLAC-PL-ECM-ES15 19
241  Updated Exchange Scenario 19
242 ESTest iption and results. 20
2.5  Updated Exchange Scenario: SLAC-PL-ECM-ES16 21
SLAC-PL 251  Updated Exchange Scenario 21
252  ESTest tion and results. 2

3 Supporting Files and Storyline Archives. 23
31  Exchange Requi (ER) 3
3.2  SLData archive: 23
33 Test Dataset(s). 4

4 Appendices 27

41 Storyline Issues

42 Example of alignment report by regola
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9.7 Appendix G: Substructure Renewal SNCF/MINnD

See appendix

buildingSMART.

International

IFC Rail Project

Storyline (SL) Implementation Report (IR)

Subgrade Renewal (SR)
Detailed design phase (DD)

B Ny

SL-IR-SR-DD-SNCF-SETEC

buildingSMART

International

Contents

1 Storyline update

11 Updated Storyline Synthesis

12 Updated Storyline Description

2 Storyline test objective update

3 Storyline test

4 Exchange Scenario () and Tests

4.1  Exchange Scenario: SLSR-DD-DDA-ES2

4.1.1  Exchange Scenario: SLSR-DD-DDA-ES2

4.12 ES Test description and results.

42  Exchange Scenario: SLSR- DD-DD-ES3

421 [T L e L ——

422 ES Test description and result:

5 Supporting Files and Storyline Archives

51 Exchange Requil (€R)

5.2 SLData archives

53  Test Datasetis)

9.8 Appendix H: Level Crossing Nordics
See appendix

buildingSIMART.

International

IFC Rail Project

Storyline (SL) Implementation Report (IR)

Level Crossing (LC)
Detailed Design Phase (DD)

SL-LC-DD

buildingSIMART

International

Contents

1 Storyline update

11 Work

1.2 Organization in terms of periodic SL Meetings, Storyling dOCUMENES............uuwcrmssssssssssssssssssssssses

13 and Test satisfaction.

14 Details and modifications of objectives related to SL, tests and expected results..............ccerrwees

1.5  Planning and Test schedule

16  Allinput and output data

1.7 Updated Storyline Synthesis

18  Updated Storyline Description

2 Exchange Scenario (ES) and Tests

21 ESTest description and results.

3 Supporting Files and Storyline Archives

3.1  SLDataarchives

4

41  The of Exchange

4.2  Exchange Requirement Fulfilment Table
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9.9 Appendix I: BIM2Field2BIM OEBB

See appendix

buildingSMART.

International home of openBIM

IFC Rail Project
Storyline (SL) Documentation

Maintenance and

OBB

INFRA

BIM2FIELD2BIM  (BF) -
Operation (MO)

SLBF-MO

buildingSMART.

International home of openBIM

Contents
1 Storyl ion update 3
11 Abstract 3
12 Detsils of the work 3
13 Details ang mOGIfications of SIONyline (eIated OBJECUVES.........mromoerrerrerrerreres &
14  Generakzation of tamping process model 5
141 Tamping Process on Finnish Railway 5
142  STRABAG - perspective of the contractor 7
143 Conchusion 8
2 Storyline Synthesis ... 3
3 Storyline 10
i1 1
32 cetsiled 13
33 13
4 Exchange Scenario (ES). 15
41  Exchange Scenafio: SLBF-MO-ABM MOS-ES1 15
42  Exchange Scenafio: SLBF-MO-ABM .MOS-ES2 18
a3 Exchange Scenarios. 17
5 ing Files 19
51 Exchange Requi {eR) 15
52  TestDataset 19
6  Available input and output data 20
61  Inputdata 20
611  OE8E 20
612 FTIA. 20
613 SBE. 20
£14 SNCF. 20
615 ROF. 20
62  Outputdsts 2
621  “tme” (Track machines ) 21
7 Backiog 2
7.1 Tamping obstacles. 2
72 Precision Tamping 5

9.10 Appendix J: Urban Railway infra-system integration MINnD

See appendix

@bwldln oSMART.

International home of openBIM

IFC Rail Project

Storyline (SL) Implementation Report (IR)

Urban Railway infra-system integration (UR) - MINnD

Detailed Design Phase (DD)

SL-IR-UR-DD-MINnD

@bwldm oSMART.

International home of openBIM

Contents
1 Storyline ion update 4
11 Updated Storyline Synthesis 5
12 Updated Storyline 8
2 Exchange o (ES) and Tests 1
21 Selection of exchange scenarios. 11
22 Testing goak 12
23 Exchange Scenario: Common spatial structure for interface management .................... 13
231 Exchange scenario iptis 13
232 Testi I 15
233 Testplan 17
234 Test i 19
24 Exchange Scenario: Design analysis - Cabling & multi-duct / cable carrier design consistency

7
241  Exchange scenario b3}
242 Testi I 23
243 Testingplan 24
244 Test i 26
3 Supporting Files & Staryline Archives 27
31 Exchange i (ER) 27
32 SLData archive: 27
33 Test Dataset. 27
331 Exchange scenario : common spatial structure for interface management _________ 27
332  Exchange scenario : cabling. 2
4 28
41 Storyline issue: 28
42 Example of checking report 2
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9.11 Appendix K: ERTMS SNCF

See appendix

@buildingSN\HRI

International

IFC Rail Project

Storyline (SL) Implementation Report (IR)

ERTMS System (ES)

Detailed Design Phase (DD)

RESEAU

SL-IR-ES-DD-SNCF

@buildimgSN\HR'[

International

Contents
1 StOryling dOCUMENRATION UPAILE ........ouuuursiusisssss soss sassssssssssss s sesssssssinsssssssssoss sssssssssnsss s ssasasssanss 3
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