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Extended abstract. This paper provides a review 
of the differences between nuclear qualified 
automation equipment and generic industrial safety 
automation equipment in the viewpoint of an end 
user and customer. Nuclear automation 
equipment are traditionally qualified in accordance 
with nuclear industry quality standards and application 
specific product requirements, including
requirements for location of use, in which
environmental conditions may include ionizing
radiation and accident conditions. In the conventional
process industries, generic functional safety certified
automation products are preferred for safety critical
applications and application specific requirements do
not typically constrain the use of previously certified
products.

The nuclear industry faces a challenge in
modernizing aging automation systems and
equipment, as well as in inviting equipment suppliers to
supply their safety automation solutions (or
equipment) for nuclear applications. In cases when
tolerance for harsh environmental conditions is not
needed, safety automation equipment developed
according to industrial quality and safety standards can
be equally applicable for nuclear applications.
Especially the nuclear qualification process for
automation equipment in Finland has been a significant
contractual risk for automation suppliers. The objective
of this paper is to provide comprehensive overview of
automation equipment qualification requirements for
nuclear power plants and current trends in the nuclear
industry aiming for re-use of previously developed
industrial safety automation equipment. 

Methods for comparison include domain expert
interviews and experiences and literature reviews,
categorized in key topical areas which can be

recognized based on requirements of international
standards as well as regulatory and utility requirements 
in Finland. Simplified subjective categorization was
used to be able to provide more comprehensive view.

Overview of nuclear industry equipment
qualification cases and categorization of qualification
areas is provided, both in organizational and technical
aspects. Most important aspects such as risk based and
performance based approaches, probabilistic and
deterministic approaches, safety classification,
functional design bases, layers of protection, technical
architectures and diversification and environmental
conditions are compared in generic terms. Comparison
is made to requirements for safety automation
equipment in the conventional industry. Specific
requirements for software-based equipment
qualification requirements are highlighted, including
also the emerging cyber security aspect. Utility owner
responsibilities and activities, organizational
requirements for suppliers and conformity assessment,
permitting and licensing related activities are included
in comparison.

The result of the overview identifies the specific
requirements for qualification of automation
equipment in the Finnish nuclear industry, which are
part of an equipment qualification process and
potentially not adequately covered in generic
functional safety approaches in the conventional
industries. The qualification and licensing process for
automation equipment in the nuclear industry is
discussed and differences to the conventional industry
practices are highlighted. Finally, the significant
elements to be considered in an equipment nuclear
qualification process for conventional industry
equipment are proposed based on the study.

 

 

References 
[1]  Palo M, ÅF, Tuominen J., Fennovoima, Hassinen K., 

TVO, Pajunen L., Fortum, Jokineva H., Fortum, 
Pöytäniemi J., Fortum, KELPO – Development of 
the licensing and qualification processes for the 
systems and equipment of nuclear facilities in 
Finland - Final report, 29 January 2019 

Extended Abstracts
ISBN 978-952-5183-56-6

Suomen Automaatioseura
Finnish Society of Automation

Automaatiopäivät23
Oulu 15.-16.5.2019

115



                                                                                                                                                                  Automaatiopäivät23 2019 
----------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Control and Human-Machine Interface 
Technologies NPIC-HMIT 2019, February 2019  

[3] Hendricks J. R., Commercial Grade Dedication – 
Digital Systems and Software (presentation), 
Curtiss Wright Nuclear. In: ANS 11th Nuclear Plant 
Instrumentation, Control and Human-Machine 
Interface Technologies, Digital I&C Workshop, 
NPIC-HMIT 2019, February 2019 

[4]  Nevalainen R., Varkoi T., Process Assessment 
Method for the Nuclear Power Domain, Nuclear 
SPICE Handbook 1.0, FiSMA report 2018-1, 26 
November 2018 

[5]  Peltonen J. S., Functional approach to nuclear 
qualification of automation, Fennovoima. In: ANS 
11th Nuclear Plant Instrumentation, Control and 
Human-Machine Interface Technologies NPIC-
HMIT 2019, February 2019 

 [6]  IEC 61508-1:2010, Basic Safety Publication – 
Functional safety of 
electrical/electronic/programmable electronic 
safety-related systems – Part 1: General 
requirements, International Electrotechnical 
Commission, Geneva, 2010 

[7] IEC 61513:2011, Nuclear Power Plants – 
Instrumentation and Control Important to Safety -
General Requirements for Systems, International 
Electrotechnical Commission, Geneva, 2011 

[8] IEC/IEEE 323-60780:2016, Nuclear facilities – 
Electrical equipment important to safety –
Qualification. IEC/IEEE, Geneva, 2016 

[9] IAEA, Safety Standards – Specific Safety Guide No. 
SSG–39 – Design of Instrumentation and Control 
Systems for Nuclear Power Plants, The 
International Atomic Energy Agency, Vienna, 2016 

[10] STUK, Guide YVL E.7 – Electrical and I&C equipment 
of a nuclear facility, Radiation and Nuclear Safety 
Authority STUK, Helsinki, Finland, 15 March 2019 

[11] IEC 62671:2013, Nuclear power plants – 
Instrumentation and control important to safety –
Selection and use of industrial digital devices of 
limited functionality, IEC, Geneva, 2013 

[2]  Arndt S. A., Use of IEC and Other Alternative 
Standards in NRC Reviews (presentation), U.S. 
NRC. In: ANS 11th Nuclear Plant Instrumentation, 

Extended Abstracts
ISBN 978-952-5183-56-6

Suomen Automaatioseura
Finnish Society of Automation

Automaatiopäivät23
Oulu 15.-16.5.2019

116


	5G Based Machine Remote Operation Development Utilizing Digital Twin
	Pekka Isto, Tapio Heikkilä, Aarne Mämmelä, Mikko Uitto, Tuomas Seppälä, Jari M. Ahola
	VTT Technical Research Centre of Finland Ltd

	ABSTRACT
	1 Introduction
	1 Background
	2 Aims
	3 Materials and methods
	4 Results
	1 Background
	2 Aims
	3 Materials and methods
	4 Results
	1 Johdanto
	2 Automaatioinsinöörikoulutuksen opetussuunnitelma
	2.1 OPS2017 lähtökohdat ja tavoitteet
	2.2 Kompetenssit
	2.3 Automaatiotekniikan kompetenssit

	3 Oppimisympäristöt ja pedagogiset ratkaisut
	4 Kokemuksia opetussuunnitelmasta
	4.1 Tiimiopettajuus
	4.2 Projektit
	4.3 Oppimistulokset
	4.4 Monimuotokoulutus

	1 Johdanto
	2 Oppimisympäristöt ja etälaboraatiot
	2.1 Oppimisympäristöt
	2.2 Etälaboraatiot
	2.3 Esimerkkejä etälaboraatioista

	3 Etälaboraatioiden kehittäminen
	State feedback control of a rotary inverted pendulum
	1 Extended abstract

	Optimal control maps for fuel efficiency and emissions reduction in maritime diesel engines
	1 Extended abstract

	An integrated positioning and mapping sensor for forest machinery
	A tool for finding inclusion clusters in steel SEM specimens
	1 Introduction
	2 The structure of the tool
	3 Discussion and Conclusions

	References
	Extended abstract
	References
	5G Based Machine Remote Operation Development Utilizing Digital Twin
	Pekka Isto, Tapio Heikkilä, Aarne Mämmelä, Mikko Uitto, Tuomas Seppälä, Jari M. Ahola
	VTT Technical Research Centre of Finland Ltd

	ABSTRACT
	1 Introduction

