
Dig_IT – A Human-centred Internet of Thing Platform for the Sustainable Digital Mine of the Future 

  

This project has received funding from the European Union’s Horizon 2020  
research and innovation program under grant agreement N°869529 

 

 

 

 

 

 

 

Initial roadmap for standardisation 
Initial version 

 

 

11.11.2021 

Report 

 

 

Partner responsible for the document: 

SINTEF Norlab AS/SINTEF Helgeland AS 

  



Deliverable D7.9 
 

2 
 

Project Information 

Grant Agreement Number 869529 

Project Full Title 
A Human-centred Internet of Things Platform for the Sustainable Digital 
Mine of the Future 

Project Acronym Dig_IT  

Funding scheme RIA - H2020-SC5-2019-2 

Start date of the project 1 May 2020 

Duration 48 months 

Project Coordinator María García Camprubí (ITAINNOVA) 

Project Website www.digit-h2020.eu  

 

Deliverable Information 

Deliverable n° D7.9 

Deliverable title Initial roadmap for standardisation 

WP no. 7 

WP Leader STRATAGEM 

Contributing Partners SINTEF 

Nature Public 

Authors Eli Hunnes 

Contributors  

Reviewers Stratagem, EUROCORE, Project Coordinator (ITAINNOVA) 

Contractual Deadline 31.10.2021 

Delivery date to EC  

 

Dissemination Level 

PU Public x 

PP Restricted to other programme participants (incl. Commission Services)  

RE  Restricted to a group specified by the consortium (incl. Commission Services)  

CO Confidential, only for the members of the consortium (incl.CommissionServices)  

 

Document Log 

Version Date Author Description of Change 

    

 

  

http://www.digit-h2020.eu/


Deliverable D7.9 
 

3 
 

Abbreviations and acronyms 
 

 

CAN Controller Area Network 

CBC Construction Blockchain Consortium  

CEN  European Committee for Standardization  
Comité européen de normalisation  

CENELEC  European Committee for Electrotechnical Standardization  
Comité Européen de Normalisation Électrotechnique  

CiA  CAN in Automation  

Dig_IT  A Human-centred Internet of Things Platform for the Sustainable Digital Mine of the Future  

Ecma  European Computer Manufacturers Association  

EN  European Standard  

FMS  Fleet Management Systems  

HSE  Health, safety, and environment  

IETF  Internet Engineering Task Force  

ILCD  International Reference Life Cycle Data System 

ISO  International Organization for Standardisation  

LCA  Life Cycle Assessment  

NIOSH  National Institute for Occupational Safety and Health  

NMEA  National Marine Electronics Association  

OSHA  Occupational Safety and Health Administration  

OSH  Occupational safety and health  

W3C  World Wide Web Consortium  

  



Deliverable D7.9 
 

4 
 

Table of Contents 
1. Introduction .............................................................................................................................. 5 

2. Background.............................................................................................................................. 5 

3. Methodology ............................................................................................................................ 6 

4. Standardisation bodies and other relevant regulation ............................................................... 6 

4.1. European Standard - EN ................................................................................................... 6 
4.2. ISO - International Organization for Standardization ......................................................... 6 
4.3. National standards ............................................................................................................ 7 
4.4. Other standardisation bodies and association ................................................................... 7 
4.5. Directives, guidelines, legislation ...................................................................................... 9 

4.5.1. Directives ................................................................................................................... 9 

4.5.2. Handbooks, guides, etc. ............................................................................................ 9 

4.5.3. Legal documents, regulations and obligations in EU .................................................. 9 

5. Developing new standards ..................................................................................................... 10 

5.1. Main principles of the standardisation work ..................................................................... 10 
6. Standards for each discipline ................................................................................................. 12 

6.1. Overall standards ............................................................................................................ 12 
6.2. Life Cycle Assessment, LCA ........................................................................................... 12 
6.3. Vehicle integration .......................................................................................................... 13 
6.4. Health, safety, and environment, HSE ............................................................................ 13 

6.4.1. Occupational safety and health, OSH ...................................................................... 13 

6.4.2. Emission to air ......................................................................................................... 14 

6.4.3. Emission to water .................................................................................................... 15 

6.4.4. Ambient air .............................................................................................................. 16 

7. Ongoing standardisations work relevant for Dig_IT ................................................................ 16 

8. Missing standards .................................................................................................................. 16 

9. Conclusions ........................................................................................................................... 17 

APPENDIX 1 Questionary to Partners .......................................................................................... 18 

APPENDIX 2. List of CEN/ CENELEC Members........................................................................... 19 

 

List of Figures  

Figure 1 Organization of technical committees and technical groups [CEN] .................................. 11 
 

List of Tables 
Table 1 General standards .......................................................................................................................... 12 
Table 2 Standards of LCA ........................................................................................................................... 12 
Table 3 Standards of vehicle integration ................................................................................................... 13 
Table 4 Standard for OSH-measurements ............................................................................................... 14 
Table 5 Standards for emission to air ........................................................................................................ 14 
Table 6 Standards for emission to water. ................................................................................................. 15 
Table 7 Standards for ambient air. ............................................................................................................. 16 
 



Deliverable D7.9 
 

5 
 

1. Introduction 
This roadmap is a mapping of existing standards and ongoing standardisation work. The report will 
be the foundation for a gap analysis between existing standards, ongoing standardisation work, and 
the foreseen future standardisation work brought forward through research in Dig_IT. The mapping 
is based on a questionary to the Partners in the project. The purpose was to cover all the disciplines 
in the Dig_IT-project.  

This report is the first and will be follow up by a revision in year two and three of the project.   

A final roadmap on standardization will be developed and published at month 48, with clear 
recommendations, for future development of the aspects of mining covered in Dig_IT. 

2. Background 
Standards are important and often a necessity to cooperate and compare results between different 
countries. Standards can be used as a quality assurance to compare products or services offered 
by different suppliers will be capable to fulfil a specific task.  

The definition of the word standard is "Standard document for common and repeated use, obtained 
by consensus and adopted by a recognized body that provides rules, guidelines or characteristics of 
activities or their results in order to achieve optimal order in a given context." (The definition is given 
by EN 45020:2006, section 3.2 and ISO/IEC Guide 2:2004.).  

Definition made by the European Standard bodies: 1 

A standard is a technical document designed to be used as a rule, guideline or definition. It is a 
consensus- built and a repeatable way of doing something. Standards are created by bringing 
together all interested parties such as manufactures, consumers and regulators of a particular 
material, product, process or service. All parties benefit for standardization through increased 
product safety and quality as well as lower transaction cost and prices.   

They define a Standard as a document, established by consensus and approved by a recognized 
body that provides, for common and repeated use, rules, guidelines or characteristics for activities 
or their results, aimed at the achievement of the optimum degree of order in a given context. 
Standards should be based on consolidated results of science, technology, and experience, and 
aimed at the promotion of optimum community benefits. 

Standardization is the process of developing standards based on the consensus of different parties 
that include firms, users, interest groups, standards organizations and governments. Standardization 
is aiming to maximize the quality, repeatability, safety and compatibility.  
 
The close international cooperation on standardization started in 1947 with the creation of 
International Organization for Standardization (ISO). In Europe we have the European Standards 
Bodies, CEN (European Committee for Standardisation), CENELEC (European Committee for 
Electrotechnical Standardisation) and ETSI (European Telecommunications Standards Institute). 
The national standard bodies (NSB) are members in both the European standard body and ISO. 
To some extent there is a cooperation between ISO and CEN to prevent working on the same 
standard in both standardisation bodies. The national standard bodies (NSB) are members in both 
the European Standard Bodies and ISO. 

                                                           
1 https://www.cencenelec.eu/european-standardization/european-standards/ 

https://en.wikipedia.org/wiki/International_Organization_for_Standardization
https://www.cencenelec.eu/european-standardization/european-standards/
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3. Methodology 
The questionary on standardisation works, as shown in Appendix 1, has been sent to all Partners in 
the project. Currently, we managed to collect limited input from our Consortium Partners. Some tasks 
have not started yet, and some others do not evolve any standards. Additionally, some Partners 
seems not to be very familiar with the standards and needs more time to recognize the standards 
evolved in their work. As a result, this deliverable will be updated as the Project evolves. 

There has also an extensive search on standards in the national standardisation library. But it is not 
always easy to find all relevant standards due to insufficient marking and naming of standards within 
a field. 

The Partners have also been asked for directives, guidelines, legislation, best practice, etc. they are 
following.  

4. Standardisation bodies and other relevant regulation 
Standardization is done at different levels, both nationally and at international levels. Below there is 
an overview of standardisation bodies that are relevant. There are in addition directives, legislations 
and guidelines that influence the work in Dig_IT. The report also briefly covers these since they are 
relevant.  

4.1. European Standard - EN 

The European standardisation organization CEN are dealing with standards in the general area, 
CENELEC are making standards in the electrotechnical field, and ETSI handling 
telecommunications systems. They have got a mission from the European Commission and the 
EFTA Secretariat to design the more detailed technical specifications in the form of European 
standards. There are 34 member countries in Europe presented by their national standard bodies, 
shown in Appendix 2.  
 
An approved European Standard (EN) is implemented by the national CEN and CENELEC members 
as a national standard according to CEN/CENELEC Internal Regulations which stipulate the 
conditions for giving European Standard the status of a national standard without any alteration. The 
standards are always included in the standards catalogue of the national standardisation 
organizations. If there already exist a national standard in the same field, it will usually be withdrawn. 
 
The European Standard exists in three official versions (English, French, German). A version in any 
other language made by translation under the responsibility of a CEN member into its own language 
and notified to the CEN Management Centre has the same status as the official versions.  
In some cases, an ISO-standard can also become a CEN standard. ISO and CEN cooperate within 
standardisation, as previously mentioned.  

List of CEN Technical Bodies: 

https://standards.cencenelec.eu/dyn/www/f?p=CEN:6  

4.2. ISO - International Organization for Standardization 

More than 160 national standard bodies are affiliated to the international standardisation organization 
ISO. They are developing and publishing international standards. Through its members, it brings 
together experts to share knowledge and develop voluntary, consensus-based, market relevant 
International Standards that support innovation and provide solutions to global challenges. ISO has 
developed over 24116 International Standards, and all are included in the ISO Standards catalogue. 

List of ISO Technical committees: 

https://standards.cencenelec.eu/dyn/www/f?p=CEN:6
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https://www.iso.org/standards-catalogue/browse-by-tc.html  

4.3. National standards 

In some areas national standards has been developed. Especially if there is at lack of international 
standards in fields which is important for the country. As a rule, the national standard will be 
withdrawn when a CEN standard is developed and approved by the national standardisation body.   
It is difficult to get an overview over national standards because they are often written in native 
language and is not used outside the country.   

4.4. Other standardisation bodies and association 

IOTA is referring to The World Wide Web Consortium (W3C). The organization that was founded in 
1994 and by October 2019, W3C had 443 members. The organization main goal is to develop 
protocols and standards for the technology used on the World Wide Web. W3C's website offers 
various services for testing or validating web pages, style sheets and other more advanced validation 
tools. The subgroup Web Accessibility Initiative (WAI) making guidelines for how websites should 
be coded and designed, so the ICT solutions are as inclusive as possible. They have prepared the 
Web content accessibility guidelines (WCAG), a set of requirements associated with this goal. 

The Fleet Management Systems Interface is a standard interface to vehicle data of commercial 
vehicles. The six European manufacturers Daimler AG, MAN AG, Scania, Volvo, DAF Trucks and 
IVECO, developed the FMS-Standard in 2002 to make manufacturer-independent applications for 
telematics possible.  
http://www.fms-standard.com/Truck/index.htm  

The Internet Engineering Task Force (IETF) is an open standard organization, which develops 
and promotes voluntary Internet standards, in particular the technical standard that comprise the 
Internet protocol suite (TCP/IP). It has no formal membership roster or membership requirements. 
All participants and managers are volunteers, though their work is usually funded by their employers 
or sponsors. 

The IETF started out as an activity supported by the federal government of US, but since 1993 it has 
operated as a standards-development function under the auspices of the Internet Society, an 
international membership-based non-profit organization. 

https://www.ietf.org/  

TAMPERE UNIVERSITY (TAU) is using IETF for:  

- HTTP for client-to-server data transfer 
- SSL/TLS for HTTP encryption 
- SSH for administration purposes 
- OAuth 2.0 for server authorization control 
- NTP for time synchronization 

 

Ecma International (European Computer Manufacturers Association) is a Swiss based not-for-profit 
association officially established in 1961. It is headquartered in Geneva to be near the headquarters 
of other standards developing organizations such as the International Electrotechnical Commission 
(IEC), the International Organization for Standardization (ISO) and the International 
Telecommunication Union (ITU). Ecma brings together industry and technology experts from around 
the world to work together in the development of standards in a contribution-driven, consensus-
based approach. Broad scope of standardisation topics including hardware, software, 
communications, consumer electronics, IoT, programming languages, media, storage, 
environmental subjects, etc. 

https://www.ecma-international.org/  

https://www.iso.org/standards-catalogue/browse-by-tc.html
http://www.fms-standard.com/Truck/index.htm
https://www.ietf.org/
https://www.ecma-international.org/
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TAU is using Ecma for:  

- JSON for data content format 
 
CAN in Automation (CiA) is the international users’ and manufacturers’ group for the CAN network 
(Controller Area Network), internationally standardised in the ISO 11898 series. The non-profit 
association was established in 1992. The aim is to provide an unbiased platform for future 
developments of the CAN protocol and to promote the image of the CAN technology. 
https://www.can-cia.org/  

TAU is using CiA for:  

CiA (CAN in Automation): 
- CiA-301 for extra sensors integration 
- CiA-302-2 for sensor network start-up 
- CiA-302-4 for GW process image 
- CiA-306-1 for sensor network configuration management 

 
National Marine Electronics Association (NMEA), is committed to enhancing the technology and 
safety of marine electronics through installer training and interface standards. NMEA members 
promote professionalism within the marine electronics industry. 
https://www.nmea.org/  
 
TAU is using NMEA for 

- NMEA 0183 for GPS integration 
 
Occupational hygienists are often using NIOSH  (National Institute for Occupational Safety and 
Health) which is the United States federal agency responsible for conducting research and making 
recommendations for the prevention of work-related injury and illness, and OSHA (The Occupational 
Safety and Health Administration) which is a regulatory agency of the United States Department of 
Labor dealing with Limits on hazardious chemical exposure. 

https://www.cdc.gov/niosh/index.htm   

https://www.osha.gov/  

 
The Digital Twin Consortium is a global ecosystem comprising industry, government, and 
academia. It was founded to accelerate the development, adoption, interoperability, and security of 
digital twins and enabling technologies. The consortium propels the innovation of digital twin 
technology through consistent architecture and design methods, open-source collaboration, and 
development of best practices. It is committed to demonstrating the value of digital twin technologies 
and guiding positive business outcomes for digital twin end users. 

The members are committed to using digital twins throughout their global operations and supply 
chains. They set de facto technical guidelines and taxonomies, publish reference frameworks, 
develop requirements for new standards, and share use cases to maximize the benefits of digital 
twins. 

The consortium is open to any business, organization, or entity with an interest in digital twins. Digital 
Twin Consortium is part of the Object Management Group ®. 

 https://www.digitaltwinconsortium.org/   

https://www.can-cia.org/
https://www.nmea.org/
https://en.wikipedia.org/wiki/List_of_United_States_federal_agencies
https://en.wikipedia.org/wiki/United_States_Department_of_Labor
https://en.wikipedia.org/wiki/United_States_Department_of_Labor
https://www.cdc.gov/niosh/index.htm
https://www.osha.gov/
https://www.digitaltwinconsortium.org/
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The Construction Blockchain Consortium (CBC) supports knowledge transfer, arranges commercial 
and academic presentation, assesses and tests commercial services and technology, conducts 
research, and drives policy, regulation and understanding of the radical consequences of 
technology and services. They also develop proprietary technology and services for the consortium 
members, using both outside contractors, and leveraging PhD and master students. 

https://www.constructionblockchain.org/  

4.5. Directives, guidelines, legislation 

4.5.1. Directives 

Directive 2002/44/EC of the European Parliament and of the Council on the minimum health and 
safety requirements regarding the exposure of workers to the risks arising from physical agents, 
noise and vibration. 

Council Directive 88/642/EEC of 16 December 1988 amending Directive 80/1107/EEC on the 
protection of workers from the risks related to exposure to chemical, physical and biological agents 
at work.  

96/94/EC "Establishing a second list of indicative limit values in implementation of Council 
Directive 80/1107/EEC on the protection of workers from the risks related to 
exposure to chemical, physical and biological agents at work" 91/322/EC " establishing indicative 
limit values by implementing Council Directive 80/1107/EEC on the protection of workers from the 
risks related to exposure to chemical, physical and biological agents at work" 

COMMISSION DIRECTIVE (EU) 2017/164 of 31 January 2017. Establishing a fourth list of 
indicative occupational exposure limit values pursuant to Council Directive 98/24/EC, and 
amending Commission Directives 91/322/EEC, 2000/39/EC and 2009/161/EU. 

4.5.2. Handbooks, guides, etc. 

Useful tools: 

- The International Reference Life Cycle Data System (ILCD) handbook on life cycle 
assessment, which was developed by the European Commission Joint Research Centre, 
offers technical guidelines on conducting detailed LCA (Life Cycle Assessment) studies. It 
contains detailed descriptions and requirements in order to reduce flexibility in choices and 
to support the consistency of LCA results and quality assurance related to these. It is 
consistent with the ISO 14040 and 14044 LCA standards. 

- Google Python style guide 
- OWASP Secure Coding Practices-Quick Reference Guide 

 

4.5.3. Legal documents, regulations and obligations in EU 

- Act on the Protection of Privacy in Working Life (759/2004) 

- Act on Occupational Safety and Health Enforcement and Cooperation on Occupational 

Safety and Health at Workplaces (44/2006) 

- Occupational safety and health act (738/2002) 

- Data Protection Act (1050/2018) 

- Employment Contracts Act (55/2001) 

- Collective labour agreements  

- Mining act (621/2011) 

https://www.constructionblockchain.org/
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- Nature conservation act (1096/1996) 

- Environmental protection act (527/2014) 

- Land use and building act (132/1999) 

- Water act (587/2011) 

- Reindeer husbandry act (848/1990) 

- Government decree on mining activities (391/2012) 

 

5. Developing new standards 
Both CEN and ISO have Technical Committees (TC) who are leading the development of standards.  

Standardisation work takes place as a project. Based on market needs a standardisation project 
may be developed a new standard. Sometimes existing standards needs to be revised. As an 
example, new technology can imply that a standard needs to be changed. The process of creating 
a standard is specified, from an idea or a suggestion to a finished standard. This work is divided into 
different stages. In principle, an idea or proposal can be suggested by anyone. In general, the 
proposer is expected to participate in the practical standardisation work, but this is not a 
requirement. Limited resources shall not prevent making ideas and proposals for standardisation 
projects. The standardisation work is organized at national, European (CEN) and international (ISO) 
levels.  

Standardisation projects are managed by the technical committees (TC) and the standards are 
drawn up in working groups (WG) as shown in Figure 1. The technical committees and working 
groups consist of participants from, for example, companies, authorities, research, NGOs (non-
government organization), consumers and employee organizations. 
In some areas, the working load of the technical committees is so high that subcommittees (SC) 
have been established. This is done to divide the working load within one technical committee, 
instead of splitting it into several. 
The National Standardisation Committees prepares national standards and/or they follow the work 
that takes place internationally in CEN or ISO.  
In a European and global context, the participants come from the countries that have shown an 
interest in participating in the work. The participants in the TCs are national delegates, while those 
who participate in the WGs are experts in the field in question. 

5.1. Main principles of the standardisation work  

The standardisation work is based on the following main principles:  

 Openness  
o All affected stakeholders such as companies, authorities, consumers, research 

institutions and employees can participate in the standardisations work.  

 Volunteering  
o The standardisation work is based on voluntary participation from the parties 

concerned. The actual work takes place according to rules and guidelines that 
everyone must follow.  

 Consensus  
o Standards shall be drawn up with the aim of reaching the greatest possible degree of 

agreement, but not necessarily unanimous support for the final result. 
 



Deliverable D7.9 
 

11 
 

 

Figure 1 Organization of technical committees and technical groups [CEN] 

The basic steps in developing a European Standard (EN) as described in  
https://www.cencenelec.eu/european-standardization/european-standards/ 

1. Proposal to develop an EN 

Any interested party can introduce a proposal for new work. Most standardisation work is proposed 
through the CEN and CENELEC Members. 

2. Acceptance of the proposal 

Once a project to develop an EN is accepted by the relevant Technical Body, or by the Technical 
Board, the member countries shall put all national activity within the scope of the project on hold. 
This means that they do not initiate new projects, nor revise existing standards at national level. This 
obligation is called 'standstill' and allows efforts to be focused on the development of the EN. 

3. Drafting 

The EN is developed by experts within a Technical Body. 

4. Enquiry – Public comment at national level and weighted vote 

Once the draft of an EN is prepared, it is released for public comment and vote, a process known as 
the 'Enquiry'. During this stage, everyone who has an interest (e.g. manufacturers, public authorities, 
consumers, etc.) may comment on the draft. These views are gathered by the members who then 
submit a national position by means of a weighted vote and which is subsequently analysed by the 
Technical Body. If the results of the Enquiry show a 100 % approval for the EN then the European 
Standard will be published. 

5. Adoption by weighted formal vote 

If the results of the Enquiry show that the draft EN requires technical reworking, and the results of 
the Enquiry are not 100 % approval then the Technical Body updates the draft and resubmit it for 
another weighted vote, called the Formal Vote. 

6. Publication of the EN 

Following the approval of the EN, either from the Enquiry or the Formal Vote, the EN then is 
published. A published European Standard must be given the status of national standard in all 
member countries, who also have the obligation to withdraw any national standards that conflict with 

https://www.cencenelec.eu/european-standardization/european-standards/
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it. This guarantees that a manufacturer has easier access to the market of all the member countries 
when applying European Standards and this also applies whether the manufacturer is based in a 
member's territory or not. 

6. Standards for each discipline 
The results from the questionary within the partnership have identified EN and/or ISO standards of 
following disciplines: 

 Overall standards regulating the company 

 LCA (life Cycle Assessment) 

 Vehicle integration 

 Working place atmosphere 

 Emission to air 

 Emission to water 

 Ambient air 

The report may lack some important disciplines. These may be included in updating versions.  

6.1. Overall standards 

Some standards are general and regulating the whole company as shown in Table 1.   

Table 1 General standards 

Standard Title Comments 

ISO 45001:2018 Occupational health and safety management systems - 
Requirements with guidance for use 

a) continual improvement of OH&S 
performance. 
b) fulfilment of legal requirements and 
other requirements. 
c) achievement of OH&S objectives. 

EN ISO 9001:2015 Quality management systems - Requirements (ISO 
9001:2015) 
 

 

EN ISO 14001:2015 Environmental management systems - Requirements 
with guidance for use (ISO 14001:2015) 

  

ISO/IEC 27000:2018 
 

Information technology — Security techniques — 
Information security management systems — Overview 
and vocabulary 

Providing requirements for an information 
security management system (ISMS) 

 

6.2. Life Cycle Assessment, LCA 

Identified standards for LCA are listed in Table 2.  

Table 2 Standards of LCA 

Standard Title Comments 
EN ISO 14040:2006/A1:2020  
 

Environmental management — Life cycle 
assessment — Principles and framework — 
Amendment 1 (ISO 14040:2006/Amd 1:2020) 

 

EN ISO 14044:2017  
 

Environmental management - Life cycle 
assessment - Requirements and guidelines (ISO 
14044:2006/Amd 1:2017) 
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6.3. Vehicle integration 

Table 3 shows the standards which are important for vehicle integrating are covered by vehicle 
networks; flexible, secure and open communication over Internet; data storage to database and 
visualization in the server domain; modelling and analytics. 

Table 3 Standards of vehicle integration 

Standard Title Comments 
ISO 11898-2:2016 Road vehicles — Controller area network (CAN) 

— Part 2: High-speed medium access unit 
 

ISO 15765-2: 2016 Road vehicles — Diagnostic communication 
over Controller Area Network (DoCAN) — Part 
2: Transport protocol and network layer 
services 

For car diagnostics. 
ISO 15765 is limited and thus introducing 
problems in monitoring personal cars and 
vans. 

ISO 15765-4: 2021 Road vehicles — Diagnostic communication 
over Controller Area Network (DoCAN) — Part 
4: Requirements for emissions-related  

 

ISO 15765-5: 2021 Road vehicles — Diagnostic communication 
over Controller Area Network (DoCAN) — Part 
5: Specification for an in-vehicle network 
connected to the diagnostic link connector 

 

ISO/IEC 9075 Information technology - Database languages - 
SQL –  
Part 1, 2, 3, 4, 9, 10, 11, 13, 14, 15  

For DB interfacing (SQL) 

SAE J1939/71_202002 Vehicle Application Layer For vehicle data contents 

SAE J1939/11_201612 Physical Layer, 250 Kbps, Twisted Shielded Pair  

SAE J1939/15_201812 Physical Layer, 250 Kbps, Un-Shielded Twisted 
Pair (UTP) 

 

 

6.4. Health, safety, and environment, HSE  

Most of the HSE-measurements are regulated by standards. They are often referred to as standard 
reference methods and often manual methods.  

6.4.1. Occupational safety and health, OSH 

The planning of measurements of exposure by chemicals on a workplace should follow the standard 
EN 689:2018+AC:2019 Workplace exposure - Measurement of exposure by inhalation to chemical 
agents - Strategy for testing compliance with occupational exposure limit values. It describes which 
strategy should be used for the implementation of the measurements and how such measurements 
should be interpreted to compare the result with the limit values. The relevant working environment 
measurements in a mine was identified in report D1.42 as dust (possibly with heavy metals), 
measurement of gases (e.g. CO, NO2), measurement of noise, and measurement of vibrations. Only 
the last two parameters are covered by international standards as shown in Table 4. Dust and gas 
measurements are carried out by other recommended methods, like NIOSH, OSHA, and internal lab 
specific methods. Both sampling and analysis are usually based on manual methods. The sampling 
equipment is often recommended by the analysing laboratory. It may be several recommended 
methods of sampling for some of the parameters. 

 

                                                           
2 D1.4 Sustainability monitoring requirements, 31 December 2020, SINTEF Norlab AS 
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Table 4 Standard for OSH-measurements 

Standard Title Comments 

EN 689:2018 – AC 2019 Workplace exposure - Measurement of exposure by 
inhalation to chemical agents - Strategy for testing 
compliance with occupational exposure limit values. 

 

EN ISO 9612:2009 Acoustics - Determination of occupational noise exposure - 
Engineering method (ISO 9612:2009) 

  

EN 14253:2003+A1:2007 Mechanical vibration - Measurement and calculation of 
occupational exposure to whole-body vibration with 
reference to health - Practical guidance 
 

 
 

EN ISO 5349-1:2001 
 

Mechanical vibration - Measurement and evaluation of 
human exposure to hand-transmitted vibration - Part 1: 
General requirements (ISO 5349-1:2001) 

Handhold equipment 
 

EN ISO 5349-2:2001/A1:2015   Amendment A1 - Mechanical vibration - Measurement and 
evaluation of human exposure to hand-transmitted vibration 
- Part 2: Practical guidance for measurement at the 
workplace (ISO 5349 2:2001/Amd 1:2015 

Handhold equipment 
 

ISO 2631-1:1997 
 

Mechanical vibration and shock - Evaluation of human 
exposure to whole-body vibration - Part 1: General 
requirements (ISO 2631-1:1997) 

 

ISO 2631-2:2003 
 

Mechanical vibration and shock - Evaluation of human 
exposure to whole-body vibration - Part 2: Vibration in 
buildings (1 Hz to 80 Hz) (ISO 2631-2:2003) 

 

EN 12464-1:2021 Light and lighting — Lighting of work places — Part 1: Indoor 
work places 

 

EN ISO 7243:2017 Ergonomics of the thermal environment — Assessment of 
heat stress using the WBGT (wet bulb globe temperature) 
index 

 

  

6.4.2. Emission to air 

Table 5 gives a list of appropriate standards for emission measurements. 
 

Table 5 Standards for emission to air 

 

Standard Title Comments 

EN 14181:2014 Stationary source emissions - Quality assurance of 
automated measuring systems 

 

EN 14790:2017 
 

Stationary source emissions - Determination of the water 
vapour in ducts - Standard reference method 

 

EN 14793:2017 
 

Stationary source emissions - Demonstration of 
equivalence of an alternative method with a reference 
method 

 

EN 14385:2004 
 

Stationary source emissions - Determination of the total 
emission of As, Cd, Cr, Co, Cu, Mn, Ni, Pb, Sb, TI and V 

 

EN 13284-1:2017 
 

Stationary source emissions - Determination of low range 
mass concentration of dust - Part 1: Manual gravimetric 
method 

 

EN ISO 16911-1:2013 
 

Stationary source emissions - Manual and automatic 
determination of velocity and volume flow rate in ducts - 
Part 1: Manual reference method (ISO 16911-1:2013) 

 

EN ISO 16911-2:013 
 

Stationary source emissions - Manual and automatic 
determination of velocity and volume flow rate in ducts - 
Part 2: Automated measuring systems (ISO 16911-2:2013) 

 

EN 15267-3:2007 
 

Air quality - Certification of automated measuring systems 
- Part 3: Performance criteria and test procedures for 
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automated measuring systems for monitoring emissions 
from stationary sources 

EN 15267-4:2017 
 

Air quality - Certification of automated measuring systems 
- Part 4: Performance criteria and test procedures for 
automated measuring systems for periodic measurements 
of emissions from stationary sources 

 

NS-EN 17389:2020 
 

Stationary source emissions — Quality assurance and 
quality control procedures for automated dust arrestment 
plant monitors 

 

NS-EN 15259:2007 
 

Air quality - Measurement of stationary source emissions - 
Requirements for measurement sections and sites and for 
the measurement objective, plan and report 

 

 

6.4.3. Emission to water  

Relevant standards for emission to water are given in Table 6.  

Table 6 Standards for emission to water. 

Standard Title Comment 

ISO 5667-1:2020 
 

Water quality — Sampling — Part 1: Guidance on the 
design of sampling programmes and sampling techniques 

 

EN ISO 5667-3:2018 
 

Water quality - Sampling - Part 3: Preservation and 
handling of water samples (ISO 5667-3:2018) 

Hannukainen 

ISO 5667-4:2016 
 

Water quality - Sampling - Part 4: Guidance on sampling 
from lakes, natural and man-made 

 

EN ISO 5667-6:2016 
 

Water quality - Sampling - Part 6: Guidance on sampling of 
rivers and streams (ISO 5667-6:2014) 

Hannukainen 

ISO 5667-8:1993 
 

Water quality - Sampling - Part 8: Guidance on sampling of 
wet deposition (ISO 5667-8:1993) 

 

ISO 5667-9:1992 
 

Water quality - Sampling - Part 9: Guidance on sampling 
from marine waters (ISO 5667-9:1992) 

 

ISO 5667-10:2020 
 

Water quality — Sampling — Part 10: Guidance on 
sampling of waste water 

 

ISO 5667-11:2009 Water quality - Sampling - Part 11: Guidance on sampling 
of groundwaters 

Hannukainen 

EN ISO 5667-14:2016 
 

Water quality - Sampling - Part 14: Guidance on quality 
assurance and quality control of environmental water 
sampling and handling (ISO 5667-14:2014 

 

ISO 5667-20:2008 
 

Water quality - Sampling - Part 20: Guidance on the use of 
sampling data for decision making - Compliance with 
thresholds and classification systems 

 

ISO 5667-22:2010 
 

Water quality - Sampling - Part 22: Guidance on the design 
and installation of groundwater monitoring points 

 

ISO 5667-24:2016 
 

Water quality - Sampling - Part 24: Guidance on the 
auditing of water quality sampling 
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6.4.4. Ambient air 

Identified standards for LCA are listed in Table 7. 

Table 7 Standards for ambient air. 

Standard Title Comment 

NS-EN 16450:2017 
 

Ambient air - Automated measuring systems for the 
measurement of the concentration of particulate matter 
(PM10; PM2,5) 

 

EN 14902:2005 
 

Ambient air quality - Standard method for the measurement of 
Pb, Cd, As and Ni in the PM10 fraction of suspended particulate 
matter 

 

 

 

7. Ongoing standardisations work relevant for Dig_IT 
The Technical committees ISO/TC 307 are working with Blockchain and distributed ledger 
technologies: 

https://www.iso.org/committee/6266604.html  

8. Missing standards 
All the Partners have been asked if they are missing standards in their work in Dig_IT. The respond 
is shown below.  

Response from TAPOJÄRVI: 

To our knowledge there are no general standards for on-line water quality measurements from 
natural streams and rivers.  

There is no existing standard for all the data that the machine is producing. Every manufacturer has 
their own kind of data structure. 

Response from TAU: 

Standard parameter area of ISO 15765 is limited and thus introducing problems in monitoring 
personal cars and vans. 
 
Truck vendors are limiting data contents in FMS. 
 
Machine vendors are focusing on their own systems based on vendor clouds. There are severe 
constraints or costs regarding data availability due to data ownership battle. E.g. IREDES defines 
data format and representation but not the entire machine level API for 3rd party connectivity. 
 
Security/privacy for challenging and mission critical industrial systems has not been generally 
standardised. OPC-UA defines a lot, but its main weakness is limited openness.  

Response from SINTEF Norlab: 

In order to limit all pollution to the environment from the operations, all industrial activities must make 
assessments and measurements of emissions to air, emissions to water and spreading of noise. 
Parameters to be documented/measured are usually regulated in an emission permit from the 
national pollution authorities. As a general principle, the measurements and mappings should be 
carried out according to national/international standards. Such standards often describe 
methodology based on manual methods. 

https://www.iso.org/committee/6266604.html
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In some disciplines, there are already standards on how to compare the automatic measurement 
systems (AMS) with standard (manual) reference methods. An example of this is EN 15267-1-4 
which applies to Air quality - Certification of automated measuring systems applicable to emissions 
to air. The various parts of the standard include the following topics: Part 1: General principles, Part 
2: Initial assessment of the AMS manufacturers quality management system and post certification 
surveillance for the manufacturing process, Part 3: Performance criteria and test procedures for 
automated measurement systems for monitoring emissions from stationary sources, Part 4: 
Performance criteria and test procedures for automated measuring systems for periodic 
measurements of emissions from stationary sources. 

One of the ideas behind the Dig_IT project is using low-cost distributed sensors for online 
measurements instead of manual sampling and analyses. To document results and legitimize the 
use of this type of sensors among potential users and the authorities, it is important to implement a 
quality assurance regime that clarifies the application and performance criteria of the sensors. This 
means that sensor measurements must be quality assured against the standard reference 
measurements based on a recommended test procedure. 

 

9. Conclusions 
Based on the response from the Partners in the project, EN and ISO standards are existing for LCA, 
vehicle integrating and some field in the EHA area.  

It seems like a lot of the work in the project is referring to other standardisation associations, 
consortium or organizations, especially standardisation topics including information and 
communication systems, blockchain, digital twins, hardware, software, consumer electronics, IoT, 
programming languages, media, storage, environmental subjects.  The traditional standardisations 
bodies are not so important in these fields and needed standardisation identified in the course of the 
project will have to be addressed in the appropriate organizations.  

Especially in the HSE field it is important to develop standards for, or at least guidelines on how to 
do a quality control and assurance of low-cost distributed sensors for online measurements. 

For emission to water standard on on-line water quality measurements from natural streams and 
rivers is missing.  

Every manufacturer has their own kind of data structure. Developing standards for standardisation 
of data that the machine is producing. 

Standard parameter area of ISO 15765 is limited and thus introducing problems in monitoring 
personal cars and vans. This standard may be revised. 

Security/privacy for challenging and mission critical industrial systems has not been generally 
standardised. 
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APPENDIX 1 Questionary to Partners 

 

Questionary  

D7.9 Initial roadmap for standardisation 

Questions: Please fill in: 

What kind of a discipline are you covering in the 
Dig_IT project? Make a short description of the 
discipline.  
 

 
 
 
 
 

Is your work in Dig_IT covered by a standard, EN, 
ISO, or others? 
 

 
 
 
 

If yes:  
Please give a list of the standards you are using 
in this project. 
 

 
 
 
 
 
 
 
 
 
 
 

Are you working with other kinds of directives, 
guidelines, legislation, best practice, etc.?   
 

 
 
 
 
 

Are you familiar working according standards? 
 

 
 
 
 

Are you missing standards for your work? 
 

 
 
 
 

Do you know if CEN/ISO are working in with new 
standards which can cover your work in the 
Dig_IT project?   
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APPENDIX 2. List of CEN/ CENELEC Members 
https://standards.cencenelec.eu/dyn/www/f?p=CEN:5  

 

Acronym Country Organization Website

ASI Austria Austrian Standards International - Standardization and Innovation www.austrian-standards.at

NBN Belgium Bureau de Normalisation/Bureau voor Normalisatie www.nbn.be

BDS Bulgaria Bulgarian Institute for Standardization www.bds-bg.org

HZN Croatia Croatian Standards Institute www.hzn.hr

CYS Cyprus Cyprus Organization for Standardisation www.cys.org.cy

UNMZ Czech Republic Czech Office for Standards, Metrology and Testing www.unmz.cz

DS Denmark Dansk Standard www.ds.dk

EVS Estonia Non-profit Association Estonian Centre for Standardisation and Accreditationwww.evs.ee

SFS Finland Suomen Standardisoimisliitto r.y. www.sfs.fi

AFNOR France Association Française de Normalisation www.afnor.org

DIN Germany Deutsches Institut für Normung www.din.de

NQIS/ELOT Greece National Quality Infrastructure System www.elot.gr

MSZT Hungary Hungarian Standards Institution www.mszt.hu

IST Iceland Icelandic Standards www.stadlar.is

NSAI Ireland National Standards Authority of Ireland www.nsai.ie

UNI Italy Ente Italiano di Normazione www.uni.com

LVS Latvia Latvian Standard Ltd. www.lvs.lv

LST Lithuania Lithuanian Standards Board www.lsd.lt

ILNAS Luxembourg Organisme Luxembourgeois de Normalisation www.portail-qualite.lu

MCCAA Malta The Malta Competition and Consumer Affairs Authority www.mccaa.org.mt

NEN Netherlands Nederlands Normalisatie-instituut www.nen.nl

SN Norway Standards Norway www.standard.no/

PKN Poland Polish Committee for Standardization www.pkn.pl

IPQ Portugal Instituto Português da Qualidade http://www1.ipq.pt/

ISRSM Republic of North Macedonia Standardization Institute of the Republic of North Macedonia http://www.isrsm.gov.mk/en

ASRO Romania Romanian Standards Association www.asro.ro

ISS Serbia Institute for Standardization of Serbia www.iss.rs

UNMS SR Slovakia Slovak Office of Standards Metrology and Testing www.unms.sk

SIST Slovenia Slovenian Institute for Standardization www.sist.si

UNE Spain Asociación Española de Normalización www.une.org

SIS Sweden Swedish Institute for Standards - SIS www.sis.se

SNV Switzerland Schweizerische Normen-Vereinigung www.snv.ch

TSE Turkey Turkish Standards Institution www.tse.org.tr

BSI United Kingdom British Standards Institution www.bsigroup.com

https://standards.cencenelec.eu/dyn/www/f?p=CEN:5

