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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. 

 
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 ): 

 
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: 

• demonstrate, it will satisfy their end-users, i.e., track, energy, signalling and telecom engineers, 

• combine unit tests (UT) implementation works in a real-world project configuration, 

• involve software vendors (SWV) into railway network requirements through their storyline, 

• integrate, when possible, infra domains with rail domains and harmonize data requirements and 

property sets. 

 

The Phase 2 organization to succeed was as follows: 

 
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: 

 
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. 

 
Figure 5 Rail domains breakdown structure 

Country Stakeholder Storyline Title Business-oriented Storyline Project

Austria ÖBB BIM2Field2BIM Tamping works on ÖBB+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, Sweden, 

Norway, Danemark

TFIA, Trafikverket, Bane NOR, 

Banedenmark
Level Crossing Existing Level Crossing Modernization

France SNCF / MINnD Subgrade Renewal
Charles de Gaulle Airport to Paris Gare de l’Est Railway 

Liaison

France MINnD Urban Railway infra-System Integration New Urban Railway Project in France

France SNCF
European Rail Traffic Management System 

(ERTMS)
Cannes-Grasse Railway Line

Italy RFI
Acquisition and upgrade of an existing railway 

line
Cancello – Benevento Railway Line

Switzerland SBB Track Turnout Renewal
Track Renewal (FbE) 20, Basel GB Gl. Z19-Z21, W 895, 

897
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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”: 

• ECM: Existing condition modelling, 

• RDDM: Railway detailed design modelling, 

• ICM: Interference & coordination management, 

• 3DV: 3D Visualization, 

• SVC: Signal visibility checking, 

• QTO: Quantity take off, 

• INMP: Information needed for maintenance perspective (part of handover – build phase). 

 
Figure 7 Selected use cases for each storyline  

Alignment Track Energy Signaling Telecom

Infra: Earthworks, Geotechnic, Drainage, Bridge, 

Tunnel, Road, Utilities, Railway station(rs), Subgrade, 

Building rooms (br), Station Yard (sy)

SBB Track Turnout Renewal X X

CRBIM
New High Speed Line (HSL): 

Track
X X EB

CRBIM
New High Speed  Line (HSL): 

Energy
X X X X rsBSbr

CRBIM
New High Speed Line (HSL): 

Signaling
X X X sySbr

CRBIM
New High Speed Line (HSL): 

Telecom
X X X X br

RFI
Acquisition and upgrade of an 

existing railway line
X X X X X BT

SNCF / MINnD Subgrade Renewal X X EGD

Nordics Level Crossing X X R

ÖBB BIM2Field2BIM X X

MINnD
Urban Railway infra-System 

Integration
X X X X X RBDU

SNCF
European Rail Traffic 

Management System (ERTMS)
- X X

Domains

ECM

Existing Condition 

Modelling 

RDM

Railway Design 

Modelling 

ICM

Interference and 

Coordination 

Management

3DV

3D Visualization

QTO

Quantity Take-Off

INMP

Information Needed 

for Maintenance 

Perspective

SBB Track Turnout Renewal X X X X

CRBIM
New High Speed Line (HSL): 

Track
X X X X

CRBIM
New High Speed  Line (HSL): 

Energy
X X X X

CRBIM
New High Speed Line (HSL): 

Signaling
X X X X

CRBIM
New High Speed Line (HSL): 

Telecom
X X X X

RFI
Acquisition and upgrade of an 

existing railway line
X X X

SNCF / MINnD Subgrade Renewal X

Nordics Level Crossing X X X X X

ÖBB BIM2Field2BIM X

MINnD
Urban Railway infra-System 

Integration
X X X X

SNCF
European Rail Traffic 

Management System (ERTMS)
X X X X

Use cases
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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: 

• PL – Planning, 

• ID - Intermediate design, 

• DD - Detailed design, 

• Build, 

• Operation & maintenance, 

• Dismiss. 

 
Figure 8 Selected project phase for each storyline 

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. 

 
Figure 9 Selected project types for each storyline 

Planning
Intermediate 

Design
Detailed Design Build

Operation & 

Maintenance

SBB Track Turnout Renewal X

CRBIM
New High Speed Line (HSL): 

Track
X

CRBIM
New High Speed  Line (HSL): 

Energy
X

CRBIM
New High Speed Line (HSL): 

Signaling
X

CRBIM
New High Speed Line (HSL): 

Telecom
X

RFI
Acquisition and upgrade of an 

existing railway line
X X

SNCF / MINnD Subgrade Renewal X

Nordics Level Crossing X

ÖBB BIM2Field2BIM X X

MINnD
Urban Railway infra-System 

Integration
X X

SNCF
European Rail Traffic 

Management System (ERTMS)
X

Phases

New Construction Renewal
Modernization / 

Upgrade

SBB Track Turnout Renewal X

CRBIM
New High Speed Line (HSL): 

Track
X

CRBIM
New High Speed  Line (HSL): 

Energy
X

CRBIM
New High Speed Line (HSL): 

Signaling
X

CRBIM
New High Speed Line (HSL): 

Telecom
X

RFI
Acquisition and upgrade of an 

existing railway line
X

SNCF / MINnD Subgrade Renewal X

Nordics Level Crossing X

ÖBB BIM2Field2BIM X

MINnD
Urban Railway infra-System 

Integration
X

SNCF
European Rail Traffic 

Management System (ERTMS)
X

Project Types
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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. 

 
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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Figure 12 IFC Rail Testing Process 

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.. 

 
Figure 13 Storyline test process 
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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. 

 
Figure 14 Storyline implementation meetings  

To maintain an international work, each stakeholder according to its interest, could participate to all 

storylines as shown below: 

 
Figure 15 Stakeholder contribution in storylines  

Stakeholders

Storyline Austria China Italy Nordics France Switzerland

BIM2Field2BIM OEBB TL C C C

New HSL Track CRBIM TL
New HSL Energy CRBIM TL
New HSL Signaling CRBIM TL C

New HSL Telecom CRBIM TL C

Level Crossing Nordics C TL
Substructure Renewal SNCF C TL C

Infra-System integration MINnD C TL C

ERTMS SNCF C C TL
Acquisition / upgrade line RFI TL C C

Track Renewal SBB C TL
TL=Test leaders C=Contribution
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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: 

• one test leader, 

• one technical expert (in relation to the technical service group), 

• several rail domain experts 

(according to the storyline scope and in relation with rail domain co-leaders of phase 1), 

• Infra domain experts when infra is part of the storyline, and 

• Software vendors. 

 
Figure 16 Storyline test team structure 
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Figure 17 Test team per storyline 
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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: 

• 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, 

• 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: 

• Geometry and positioning requirements [general description / concepts], 

• Spatial requirements [general description of spatial element requirements], 

• Physical and functional requirements [general description of physical elements, 
functional elements and important information], 

• 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. 

 
Figure 18 Storyline documentation for Test description, part of IFC 4.3 deliverables 
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 and all the appendices (one per storyline) 
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7 Storyline Validation and Implementation Reports 

The Storyline (SL) Validation Report is an executive 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. 

 
Figure 19 Storyline implementation and validation reports 

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. 

 
Figure 20 Details of storyline implementation reports to be produced by test leaders 

 



 
 

© buildingSMART  Railway Room page  17 

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. 

 
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. 

 
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. 

Stakeholders

Storylines Austria China Italy Nordics France Switzerland

Track Renewal SBB 4 ES / 4 
New HSL Track CRBIM 4 ES / 4
New HSL Telecom CRBIM 4 ES / 4
New HSL Signaling CRBIM 4 ES / 4
New HSL Energy CRBIM 4 ES / 4
Acquisition / upgrade line RFI 6 ES / 16
Level Crossing Nordics 2 ES / 15
Substructure Renewal SNCF 2 ES / 6
Infra-System integration MINnD 2 ES / 8
ERTMS SNCF 4 ES / 5
BIM2Field2BIM OEBB 2 ES/2

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

Storylines realized Exchange scenario tests

Track Renewal SBB 4 ES / 4 K C C C

New HSL Track CRBIM 4 ES / 4 K C K C

New HSL Telecom CRBIM 4 ES / 4 C C C C

New HSL Signaling CRBIM 4 ES / 4 C C C C

New HSL Energy CRBIM 4 ES / 4 C C C C

Acquisition / upgrade line RFI 6 ES / 16 C o"

from ES02toES10

C
from ES11toES12 o"

C
from ES14toES16

Level Crossing Nordics 2 ES / 15 o"

from ES01toES07 C
o"

from ES09toES10 C
o"

from ES12toES15

Substructure Renewal SNCF 2 ES / 6 o" C D
o"

from ES04toES06

Infra-System integration MINnD 2 ES / 8 o"

all ES reviewed

C
Cabling/ducts

C
Spatial structure

ERTMS SNCF 4 ES / 5 C C C o" C

BIM2Field2BIM OEBB 2 ES/2 C C

C Satisfactory Exchange Scenario Test
K Partly satisfactory or completed Exchange Scenario Test

D Non-satisfactory Exchange Scenario Test
o"

Cancelled Exchange Scenario Test
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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 

 

9.2 Appendix B: New HSL Track CRBIM 
See appendix 
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9.3 Appendix C: New HSL Telecom CRBI 
See appendix 

 

9.4 Appendix D: New HSL Signalling CRBIM 
See appendix 
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9.5 Appendix E: New HSL Energy CRBIM 
See appendix 

 

9.6 Appendix F: Acquisition / upgrade line RFI/Italferr 
See appendix 
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9.7 Appendix G: Substructure Renewal SNCF/MINnD 
See appendix 

 

9.8 Appendix H: Level Crossing Nordics 
See appendix 

 

  



 
 

© buildingSMART  Railway Room page  23 

9.9 Appendix I: BIM2Field2BIM OEBB 
See appendix 

 

9.10 Appendix J: Urban Railway infra-system integration MINnD 
See appendix 
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9.11 Appendix K: ERTMS SNCF 
See appendix 

 


