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Executive Summary 
As a Project taking part in the Open Research Data Pilot, HIGGS intends to develop a Data Man-

agement Plan (DMP), the first draft being the present document and to be updated during the pro-

ject lifetime. This document also aims to pool results generated in the project that may lead to intel-

lectual property (IP). HIGGS project will perform large amount of experimental and computational 

data which will cover the gaps of knowledge of the impact that high levels of hydrogen could have 

on the gas infrastructure, its components and its management.  

This DMP will thus contain all forms of knowledge generated by the project. Whenever significant 

changes arise in the project, such as 

- New data sets 

- Changes in consortium policies 

- New exploitable results 

- External factors 

a new version of the DMP shall be uploaded taking into account the major developments. In any 

case, the DMP shall be updated as part of the mid-term and final project reviews of HIGGS. 
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1 Objective 
The main objective of this document is to outline a preliminary strategy for the management of the 

data generated in the framework of HIGGS project activities. DMP provides a structured form of 

repository for the consultation of data, measurements, facts and know-how gathered during the 

project, for the benefit of a more systematic progress in science. Where the knowledge developed 

in the EU-funded project is not governed by intellectual property for the purpose of commercial ex-

ploitation and business development, it is important to valorise the results of project activities by 

facilitating take-up of key data and information for further elaboration and progress by other pro-

jects and players in Europe. Procedures for the management of research data, technological data 

bases and market analysis data will be addressed. 
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2 Description of work 
This document is developed in the framework of WP1 “Management and Coordination” activities 

and its policy will be defined in compliance with the “Guidelines on FAIR Data Management in 

Horizon 2020” and the guidance concerning Open Access and the Open Research Data Pilot at 

the European Research Council under Horizon 2020. 

2.1 Data summary 

HIGGS project main objective addresses the potential of hydrogen injection into the transmission 

high pressure natural gas grid as a way to decarbonise the gas system and gas uses.  

As specific technical objective, a R&D platform will be developed in order to validate the technical, 

legal and regulatory conditions for safe operation of the gas transmission system. To this purpose; 

specific results about the mapping of legal, regulatory and technical aspects will be obtained as 

well as unique data from testing campaigns.  

Data generated throughout the duration of the project may be classified as following (see Figure 1). 

 

 

 

 

 

 

 

 

 

 

The DMP is developed aiming at typical format of data storage like CSV or Excel file format, and it 

always should allow to document a wide range of experimental conditions, recording devices, input 

and output variables, etc. 

It is important to highlight that new relevant data may be identified throughout project lifetime as 

essential to be shared together with the experimental validation results. In that case, this work will 

be updated during the project lifetime. 

 

Figure 1. WPs output and its relation with the DMP. 

Legal, regulatory and tech-

nical aspects:  

Identification and follow-up 

Testing 

platform 

 

Techno-economic modelling 

and validation, enablers and 

interoperability 

Data selection, edition and transfer 

Storage 

Systematic and 

experimental vali-

dation  
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2.2 FAIR Data 

Good data management is the key conduit leading to knowledge integration and reuse by the 

community after the data publication process.  

In general terms, the EC guidelines suggest research data should be 'FAIR', that is Findable, Ac-

cessible, Interoperable and Re-usable.  

While open access to research data thereby becomes applicable by default in Horizon 2020, the 

Commission also recognises that there are good reasons to keep some or even all research data 

generated in a project closed. 

HIGGS data that is expected to be generated will be identified in section 3. Similarly, it will be ana-

lysed and justified any data affected by Industrial Property Rights (IPRs), third parties restrictions 

and other reasons to kept any result closed. 

After the publication of any paper or public deliverable within HIGGS project framework, it is pro-

posed to establish a deadline of 2 months to deposit the data associated with them. This data 

(metadata and/or description files) will allow others beneficiaries to validate the results already 

published. There is no expected embargo period. 

2.2.1 Making data findable, including provisions for 
metadata 

EC “Guidelines for open access to publications, data, and other research outputs” highlight that 

quality-controlled research data has to be deposited in a repository as soon as possible ensuring: 

 Persistent and unique identifiers (PIDs) 

 Long term sustainability  

 Metadata o Curation and quality assurance  

 Access (e.g. free and easy access to re-use)  

 Security o Privacy o Common format  

 Provenance (e.g. maintains a detailed logfile of changes to datasets and metadata) 

To this purpose, research data is expected to be shared in CSV or Excel format which data naming 

is proposed in Figure 2.  
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Every .csv or .xls file will have an associated document with .pdf extension where summarised in-

formation of the experiment will be given. This file will gather the information showed in Table 1.  

Table 1. Template within PDF files associated to each experiment  

Field Possible information 

Data File name Naming procedure in Figure 2. 

Linked information  Work Package 

Task / Subtask 

Paper (DOI) 

Deliverable / Any public document 

Summary Short description of the experiment 

Scenario considered 

Keywords 

Author Main participants 

The relevant agencies attending the experiment  

The data provider (the person providing the experiment to database)  

Figure 2. Naming procedure for HIGGS research data files.  

HIGGS_E_WP4_421_FHA_XXX_200601. CSV 

1.Type 

E: experiment 

M: computer model 

 

2. Work  

package 

 

3. Task 

Max.3 

numbers 

 

4. Partner 

Max.6 

characters 

 

5.Description 

 

 

6. Date 

Format: 

aa/mm/dd 

 

 

7. Extension 

Preferably CSV or 

Excel files 
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Boundary conditions Experiment date and time 

Set point conditions (pressure, temperature...) 

Experimental procedure Description of the experiment 

Experimental results Figures that summarised the results if applied 

Others Measurement errors, or any note/event to allow a better understand-

ing of the results. 

 

2.2.2 Making data openly accessible 

HIGGS selected final data will be deposited in ZENODO (https://zenodo.org/), an open access re-

pository developed by CERN and linked to OpenAIRE (Open Access Infrastructure for Research in 

Europe). This repository is open for deposition of all type of data and from any stage of the re-

search at no cost, reason why it is highly recommended in EC guidelines for institutions without its 

own repository. 

The total files size limit per record is 50GB so it may be considered as suitable for HIGGS ex-

pected data outcomes. 

2.2.3 Making data interoperable 

HIGGS aims to ensure data interoperability, so every file will be shared in English language 

(though any language is allowed in the repository) and metadata will be given en SI base units for 

any measuring data.  

Apart from the quality assurance resulted from the data processing, the data file will be as much 

clear as possible in terms of data labels, graphs, or additional notes when required.  

Moreover, the metafile supporting the experimental data also ensure a better knowledge and in-

teroperability of the results. 

2.2.4 Increase data re-use (through clarifying licences) 

Based on the fact that data will be introduced in the ZENODO repository, the data will remain re-

usable as long as the repository operates. Unless specified otherwise, Zenodo metadata may be 

freely reused under the CC0 waiver. CC0 enables scientists, educators, artists and other creators 

and owners of copyright- or database-protected content to waive those interests in their works and 

thereby place them as completely as possible in the public domain, so that others may freely build 

upon, enhance and reuse the works for any purposes without restriction under copyright or data-

base law. 

https://zenodo.org/
https://creativecommons.org/publicdomain/zero/1.0/
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To ensure this re-usability of HIGGS data, the license model should be selected as much open as 
possible, considering CC BY license as a possibility. This license lets others distribute, remix, 
adapt, and build upon your work, even commercially, as long as they credit you for the original cre-
ation. This is the most accommodating of licenses offered. It is the license recommended for max-
imum dissemination and use of licensed materials. 

2.3 Allocation resources 

The data management of HIGGS project is expected to be free. HIGGS website may be used as 

additional repository where the last version of the DMP will be found as well as any data/document 

specified in section 2.5.  

The selection and quality assurance of the data is responsibility of the partners conducting/involved 

in the experimental campaigns / simulations. To this purpose, they will follow the guidelines estab-

lished in the last version available of the DMP and will send the files with the processed data to 

FHA, who will be in charge of the deposition, management and tracking of these files. 

Every partner is committed to process their results and send them to FHA before the 2 months 

since the publication of the associated deliverable/publication/task deadline. 

The use of an open repository for data as ZENODO, will allow maintaining the data as long as the 

repository is open and free of charge.  

2.4 Data security 

HIGGS data will be deposited in the repository after 2 months of each publication. Until a dataset 

is not fully finalised and ready for publication, each partner will be responsible of their data se-

curity, taking into account:  

 If there is no restriction on sensitive data and there is consensus among the dataset 

contributors, other data exchange systems as email, are also allowed. 

 To avoid data lost and once data is processed by each partner, coordinator (FHA) and the 

partners involved in each task will have a copy of the final files deposited/to be deposited in 

the server of their company.  

Other issue to highlight is that Zenodo allows users to upload files under closed access. Closed 

access means that zenodo.org users will not be able to access the files you uploaded. The files are 

however stored unencrypted and may be viewed by Zenodo operational staff under specific condi-

tions. This means that “closed access” on Zenodo is not suitable for secret or confidential data. 
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3 Partner-specific data sets 
All partners involved in research’s activities were asked to provide detailed information about the 

data generated during the entire project, which is implemented in the tables hereafter.   

Table 2: Data expected to be generated by DVGW. 

Partner: DVGW Work Package: WP2 

What is the purpose of the data 
collection/generation and its relation to the 

objectives of the project? 

Create up-to-date information on present 
RSC, equipment and infrastructure of the 
high pressure natural gas grid 

What types and formats of data will the project 

generate/collect? 
Publications, datasets 

What is the origin of the data? Literature, survey with information from 
stakeholders 

 

Data/result identifier 
and nature   
(dataset, prototype, app, 
design, publication, etc.) 

Origin 
(literature, experi-
ments, analysis, 
modelling, etc.) 

Restrictions  
(IP, patents, third 
parties, other) 

Data/result storage 
(Zenodo repository , 
HIGGS website, 
none) 

SoA RSC map incl. test-
ing methods of the EU 
and its member coun-
tries, 
Infrastructure and equip-
ment of the existing high 
pressure natural gas grid 
(Publications) 

Literature, survey tbd Public deliverables 
on the homepage, 
share specific in-
formation with other 
projects/ 
stakeholders 

 

Table 3: Data expected to be generated by FHA. 

Partner: FHA Work Package: WP3 

What is the purpose of the data 
collection/generation and its relation to the 

objectives of the project? 

Design, preparation and commissioning of 
testing facilities. 
Manufacturing and lab-scale testing of hy-
drogen selective membranes. 

What types and formats of data will the project 

generate/collect? 

- Diagrams and photos (test bench) 
- Numerical data concerning testing 

campaigns will be included in WP4. 
 

What is the origin of the data? Experiments and know-how obtained dur-
ing the project lifetime.  
 
 

Data/result identifier 
and nature   
(dataset, prototype, app, 
design, publication, etc.) 

Origin 
(literature, experi-
ments, analysis, 
modelling, etc.) 

Restrictions  
(IP, patents, third 
parties, other) 

Data/result storage 
(Zenodo repository , 
HIGGS website, 
none) 
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- Test bench: 
Block diagram, P&D 
HAZOP  
Material information 
Operating conditions 
Needs for adaptations, 
maintenance...  
 

Know-how, literature 
 

IP (D 3.1, D 3.3, D 
3.4 and D 3.5) 

TBD 

Permits/licenses 
 

Know-how, literature IP (D 3.2)  

- Membrane gas sepa-
ration module: 

Material and gas separa-
tion performance 

Experiments and 
modelling 

IP (D 3.1 and D 3.3)  

- Testing campaigns: 
Test duration 
Type of test 
 

  Discussed in WP3 
but belonging to 
WP4 (D4.3, D4.4). 
 
Data from tests: Ze-
nodo  

 

Table 4: Data expected to be generated by TECNALIA. 

Partner: TECNALIA Work Package: WP4 

What is the purpose of the data 
collection/generation and its relation to the 

objectives of the project? 

Design, preparation and commissioning of 
testing facilities. 
Manufacturing and lab-scale testing of hy-
drogen selective membranes.  
Experiment design and testing plan 
Identification of materials and technical el-
ements that potentially could suffer hydro-
gen embrittlement 

What types and formats of data will the project 

generate/collect? 

- Diagrams and photos (test bench) 
- Numerical data concerning hydrogen 

embrittlement testing and membranes 
performance 

 

What is the origin of the data? Experiments and know-how obtained dur-
ing the project lifetime.  
 

 

Data/result identifier 
and nature   
(dataset, prototype, app, 
design, publication, etc.) 

Origin 
(literature, experi-
ments, analysis, 
modelling, etc.) 

Restrictions  
(IP, patents, third 
parties, other) 

Data/result storage 
(Zenodo repository , 
HIGGS website, 
none) 

Membrane gas separa-
tion module: 
Material and gas separa-
tion performance 

Experiments and 
modelling 

IP (D 3.1 and D 3.3) Zenodo repository 
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Characterization results 
after hydrogen embrittle-
ment experiments 

Experiments  Zenodo repository 

 

Table 5: Data expected to be generated by HSR. 

Partner: HSR Work Package: WP5 

What is the purpose of the data 
collection/generation and its relation to the 

objectives of the project? 

Evaluation report on existing modelling 
software containing the results of the as-
sessment and an appraisal its suitability to 
the project's purpose. 
Techno-economical Model to study the im-
pact of hydrogen injection into HPGN un-
der different scenarios, operating condi-
tions and network configurations. 
Modelling results will document the opera-
tional and business impacts of the above 
for further research or operational purpos-
es. 
All of the above are required to fulfill pro-
ject objective O6. 
 

What types and formats of data will the project 

generate/collect? 

a) The techno-economical model itself 
Format: a programming language yet to 
be determined). 

b) The resulting calculated physical simu-
lation data (flowrates, compositions and 
heating values, pressures etc.) of the 
gas in the network. Format: excel files 
(t.b.c.) 

The resulting calculated economic indica-
tors notably costs and prices to consume. 
Format: excel files (t.b.c.) 
 

What is the origin of the data? Know-how obtained during the project life-
time and simulation platform. 
 
 

Data/result identifier 
and nature   
(dataset, prototype, app, 
design, publication, etc.) 

Origin 
(literature, experi-
ments, analysis, 
modelling, etc.) 

Restrictions  
(IP, patents, third 
parties, other) 

Data/result storage 
(Zenodo repository , 
HIGGS website, 
none) 

Evaluation report on ex-
isting modelling software 
(D5.1) 

Know-how, literature  HIGGS website (?) 
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Techno-economical 
model of HPGN with H2 
(D5.2) 
 
 
 
 

Know-how, literature 
 

IP of third party may 
be involved, de-
pending on chosen 
solution1), notably if 
model is extension 
of existing software 
D5.2 is confidential 
to the consortium. 

D5.2 is confidential 
to the consortium. 

Physical simulation data Know-how, literature 
 

  

 

Notes: 

1) Part of the work in WP5 is to evaluate existing Software to decide on writing new software either 

as a standalone or as an extension to existing software. In case an extension is selected, IP of a 

3rd party (software proprietor) may need to be considered. 

 

Table 6: Data expected to be generated by DVGW. 

Partner: DVGW Work Package: WP6 

What is the purpose of the data 
collection/generation and its relation to the 

objectives of the project? 

Establish a compilation of the main find-
ings and assessments during the project 
incl. a pathway and recommendations 
summary to enable wider injection of H2 in 
EU gas networks 

What types and formats of data will the project 

generate/collect? 

 

Publications, datasets 

What is the origin of the data? Literature, results of the project 

 

Data/result identifier 
and nature   
(dataset, prototype, app, 
design, publication, etc.) 

Origin 
(literature, experi-
ments, analysis, 
modelling, etc.) 

Restrictions  
(IP, patents, third 
parties, other) 

Data/result storage 
(Zenodo repository , 
HIGGS website, 
none) 

Summarisation of main 
findings; Pathway and 
recommendations (Publi-
cations) 

Literature, results of 
the project 

Tbd Public deliverables 
on the homepage, if 
applicable sharing 
information with 
stakeholders 
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4 Ethical aspects 
Any issues identified. 
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5 Conclusions 
The Data Management Plan (DMP) aims to provide a structured form of repository for the consul-
tation of data, measurements, facts and know-how gathered during the project, for the benefit of 
a more systematic progress in science. 
 
To this purpose, every partner is responsible to select and process the data generated within the 
tasks they are involved to create the files that will be shared with the scientific community.  
This work will be carried out following the roadmap given in the DMP, which is intended to be a 
living document where information can be updated as the project advances and additional needs 
arise.   
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