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Guide YVL E.7, Electrical and I&C equipment of a nuclear facility 

 

1 Introduction 

The electrical power systems and equipment of a nuclear power plant on the one 
hand generate electrical power to the external grid and on the other hand supply 
electrical power to the plant’s systems from external and internal power supplies. The 
reliable operation of these systems and equipment is important for ensuring plant 
safety, accident management and the mitigation of the consequences of accidents. 
Disturbances in the electrical equipment can easily have a wide ripple effect on other 
plant systems because during a normal operational condition the power distribution 
network is connected at the supply end before branching out to all the electricity 
consumers. 

Furthermore, the I&C systems and equipment of a nuclear facility form a large 
complex, the reliable operation of which has a decisive effect on the plant’s 
performance during normal operation, disturbances and accidents. Disturbances in 
the operation of the I&C equipment can have a wide ripple effect on the other 
systems of a plant.  

To prevent the spreading of disturbances and ensure reliable operation, the electrical 
and I&C equipment and cables shall be correctly dimensioned and of high quality. 
Due to the complexity of the equipment, it is often not possible, especially in the case 
of software-based systems, to ensure an adequate level of quality by testing. Instead, 
the manufacturing and design processes have to be of sufficient quality to achieve a 
safe result. 

Guide YVL E.7 sets forth detailed safety requirements concerning the electrical and 
I&C equipment and cables of nuclear facilities, and it describes STUK’s supervision 
and inspection-related procedures. 

Electrical safety and machinery safety regulations in force in Finland apply as they 
are to a nuclear facility’s electrical and I&C systems, equipment and cables because 
YVL guides pertaining to electrical and I&C technology only set forth requirements 
concerning the nuclear safety. Compliance with the electrical safety and machine 
safety legislation in nuclear facilities is monitored by competent authorities. 

2 Scope of application 

This guide applies to the electrical and I&C equipment and cables of nuclear facilities 
throughout their life cycle. The requirements set forth in the guide apply to licensees 
and the plant suppliers and manufacturers in the delivery chain of electrical and I&C 
equipment and cables. 

Since qualification and maintenance, among other things, require that the electrical 
and I&C systems be handled at the equipment level, the guide also sets forth certain 
system-level requirements. Issues common to the equipment and system-levels 
include, for example, various equipment qualification requirements (e.g. 
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environmental qualification) and software requirements as well as the receiving, 
installation and commissioning inspection requirements. The requirements refer to 
the appropriate levels by the terms “equipment” or “system”. 

The requirements and configuration management of electrical and I&C equipment at 
the system level are discussed in Guide YVL B.1 “Safety design of a nuclear power 
plant”. Management system requirements are discussed in Guide YVL A.3 
“Leadership and management for safety”. The construction and commissioning of a 
nuclear facility and modifications of operating plants are discussed in more detail in 
Guide YVL A.5 ”Construction and commissioning of a nuclear facility”. Requirements 
concerning the ageing management are presented in Guide YVL A.8 “Ageing 
management of a nuclear facility”. 

Guide YVL A.11 “Security of a nuclear facility” presents requirements for the security 
arrangements of a nuclear facility. These may case-specifically have an impact on 
the requirements of electrical and I&C equipment, such as those concerning an 
aircraft crash. Guide YVL A.12 “Information security management of a nuclear facility” 
presents requirements for the information security of a nuclear facility. 

3 Justifications of the requirements 

As presented in the introduction to the guide, the requirements of Guide YVL E.7 are 
based on the following requirements laid down in the Nuclear Energy Act (990/1987) 
and Radiation and Nuclear Safety Authority Regulation (Y/1/2018): 

• Nuclear Energy Act 

– According to Section 63(1)(3), the Radiation and Nuclear Safety Authority 
(STUK) shall be entitled to require that nuclear fuel or the buildings and 
equipment intended as parts of the nuclear facility be manufactured in a 
manner approved of by the Radiation and Nuclear Safety Authority (STUK), 
and oblige the licensee or licence applicant to arrange for STUK sufficient 
opportunity to control manufacture of the fuel or such buildings or equipment. 

• Radiation and Nuclear Safety Authority Regulation 
– According to Section 4(2): Requirements set for and the actions taken to 

ascertain the compliance with the requirements of the systems, structures 
and components implementing safety functions and connecting systems, 
structures and components shall be commensurate with the safety class of 
the item in question. 

– According to Section 5(1): The design, construction, operation, condition 
monitoring and maintenance of a nuclear facility shall provide for the ageing 
of systems, structures and components important to safety in order to ensure 
that they meet the design-basis requirements with necessary safety margins 
throughout the service life and decommissioning of the facility. 

– According to Section 5(2): Systematic procedures shall be in place for 
preventing such ageing of systems, structures and components which may 
deteriorate their availability, and for the early detection of the need for their 
repair, modification and replacement. Safety requirements and applicability of 
new technology shall be periodically assessed in order to ensure that the 
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technology applied is up to date, and the availability of the spare parts and 
the system support shall be monitored. 

– According to Section 6(1): Human factors relating to safety shall be controlled 
with systematic procedures throughout the entire life cycle of the nuclear 
facility. Human factors shall be taken into account in the design of the nuclear 
facility and in the planning of its operations, maintenance and 
decommissioning in a manner that supports the high-quality implementation 
of the work and ensures that human activities do not endanger plant safety. 
Attention shall be paid to the avoidance, detection and correction of human 
errors and the limiting of their effects. 

– According to Section 9(4): High quality proven technology is to be used for 
the different defence levels. 

– According to Section 9(5): The necessary measures to bring a situation 
under control or to prevent harmful effects of radiation must be planned in 
advance. When organising licensee’s operations, it must be ensured that 
operational occurrences and accidents are reliably prevented. There shall be 
effective technical and administrative provisions to ensure staff’s ability to 
operate in these situations. 

– According to Section 11(5): Common cause failures shall only have minor 
impacts on nuclear power plant safety. 

– According to Section 14(1): The design of a nuclear facility shall take account 
of external hazards that may endanger safety. Systems, structures, 
components and access shall be designed, located and protected so that the 
impacts of external hazards deemed possible on nuclear facility safety 
remain minor. The operability of systems, structures and components shall 
be demonstrated in their design basis external environmental conditions. 

– According to Section 15(1): The design of a nuclear facility shall take account 
of any internal hazards that may endanger safety. Systems, structures and 
components shall be designed, located and protected so that the probability 
of internal hazards remains low and impacts on nuclear facility safety minor. 
The operability of systems, structures and components shall be 
demonstrated in the room specific environmental conditions used as their 
design bases. 

– According to Section 18(1): The holder of the nuclear facility’s construction 
license shall ensure during construction that the nuclear facility is constructed 
and implemented in conformity with the safety requirements and using 
approved plans and procedures. 

– According to Section 19(1): In connection with the commissioning of a 
nuclear facility or its modifications, the licensee shall ensure that the 
systems, structures and components and the nuclear facility as a whole 
operate as designed. The procedures of the commissioning of the nuclear 
facility or its modifications shall be planned, and instructions shall be 
provided. 

– According to Section 19(2): At the commissioning stage, the licensee shall 
ensure that appropriate procedures are in place for the future operation of the 
nuclear facility. 

– According to Section 20(3): For operational occurrences and accidents, 
appropriate procedures for the identification and control of circumstances 
shall be available. 
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– According to Section 20(4): Operational measures concerning the nuclear 
facility, as well as events having an impact on safety, shall be documented so 
that they can be verified and assessed afterwards. 

– According to Section 22(2): The plant shall be operated in compliance with 
the requirements and restrictions set in the Operational Limits and 
Conditions, and compliance with them shall be monitored and deviations 
reported. 

– According to Section 23(1): Systems, structures and components important 
to the safety of a nuclear facility shall be available as detailed in the design 
basis requirements. 

– According to Section 25(2): Organisations participating in the design, 
construction, operation and decommissioning of a nuclear facility shall 
employ a management system for ensuring safety and the management of 
quality. The objective of such a management system shall be to ensure that 
safety is prioritised without exception, and that quality management 
requirements correspond to the safety significance of the activity and 
function. The management system shall be systematically assessed and 
further developed. 

– According to Section 25(4): The licensee shall commit and oblige its 
employees and the suppliers and subcontractors whose involvement affects 
the safety of the nuclear facility to adhere to the systematic management of 
safety and quality. 

3.1 Justifications of the requirements by topic 

3.1.1 Chapter 1 Introduction 

This guide shall adhere to the quality management glossary in accordance with 
standard SFS-EN ISO 9000:2015, Quality management systems. The most important 
terms used in the guide include the following: 

• Verification: confirmation, through the provision of objective evidence, that set 
requirements have been fulfilled. 
– Verification is used, for example, to demonstrate that the life-cycle phase 

outputs meet the input requirements of the phase and the phase can be 
closed. 

– Verification can be made through the following measures: 
 by alternative calculations 
 by comparing new design specification to a similar design specification 

considered to be sound 
 by conducting testing and pre-operational testing 
 by document review. 

– Records shall be maintained of the verification results and required 
measures. 

• Validation: confirmation, through the provision of objective evidence, that 
requirements for a specific intended use or application have been fulfilled; 
validation conditions may be actual or simulated. 
– Validation is used to ensure that the finished product meets the requirements 

related to its specified or intended purpose of use. 
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– Up to a certain limit, validation also allows for identification of errors in the 
requirements; a product may meet the requirements based on verification but 
fail the validation testing because the requirements are incorrect. 

– Validation shall be conducted before the delivery or commissioning of the 
product, if practically possible. 

– Records shall be maintained of the validation results and required measures. 

The typical relationship between the product life cycle, work processes, verification 
and validation is as described in Figure 1. The example describes a hypothetical 
nuclear facility I&C implementation without considering any independent third party 
assessments. 

 

Figure 1, an example of a product life cycle. 

 

In addition, a non-ISO 9000 term qualification is used in the guide. In YVL Guides, 
qualification shall usually mean the same as validation. 

Figure 2 presents an example of how STUK oversees the life cycle of typical 
electrical and I&C products. In the figure, the right branch does not follow the exact 
chronological order to allow for a more simple description of the validation of the 
various phases (the factory tests, for example, come after the installation although in 
reality they are carried out before installation). 
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Figure 2, an example of the relationship between the documentation to be submitted 
to STUK and the product life cycle. The right branch of the V model does not follow 

the chronological order. 

3.1.2 Chapter 3 Requirement specification, selection and procurement of electrical 
and I&C equipment and cables 

Here, procurement refers to a functional process including the specification of the 
equipment requirements, selection of suitable equipment and ordering and 
qualification of the equipment. Typically, the process is divided between various 
organisations, such as design, procurement, quality management/assurance 
functions and equipment supplier. The process may also involve several 
subcontractors. The operation shall be well-managed and instructed to ensure that 
the safety and quality requirements are communicated to the various organisations 
and the final product is of sufficient quality for safety-critical use. 

Section 3.1 General requirements for the requirement specification, selection 
and procurement of electrical and I&C equipment 

The licensee shall have in place guidelines describing the procedures used in 
procuring the electrical and I&C equipment and cables. The procedures shall ensure 
that: 

• the requirements for the equipment are sufficiently identified in the procurement 
phase, and system-level requirements are communicated correctly from the plant 
and system level to the equipment level 

• there is a plan in the procurement phase to have the equipment qualified for its 
future use (qualification plan) 

• there are criteria available in the procurement phase to evaluate the success of 
the equipment’s qualification 
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• the preliminary and final suitability analyses of the equipment are prepared in the 
correct procurement process stages 

• the procured equipment meets the criteria set for it in the requirements 
• the equipment is used only in the approved configuration 
• the approved equipment configuration can be identified. 

Electrical and I&C equipment are rarely manufactured for nuclear facility use only. 
Therefore, their standard base is based mainly on international industrial standards. 
Equipment designed and manufactured in accordance with the aforementioned 
standards can be used in nuclear facilities provided that the following nuclear facility 
safety issues are considered in the necessary scope: 

• radiation hardness and tolerance of potential accident conditions 
• vibration and seismic resistance 
• reliability requirements, including software reliability requirements 
• voltage and frequency range requirements 
• information security requirements 
• quality requirements. 

The easiest way to ensure compliance with part of the items listed above is to use 
international nuclear industry standards or, secondarily, other standards intended for 
safety-critical applications. In connection with I&C equipment of safety class 2, 
requirement 5214 of Guide YVL B.1 or requirement 402a of Guide YVL C.6 
equipment, nuclear industry standards shall be used where possible. 

The IEC/EN family of standards includes, for example, the following nuclear industry 
standards applicable on the electrical and I&C equipment level: 

• SFS-EN 60671:2011, ”Surveillance testing” 
• SFS-EN 60709:2010, ”Nuclear power plants - Instrumentation, control and 

electrical power systems important to safety – Separation” 
• SFS-EN 60780:2017, ”Qualification” 
• SFS-EN 60880:2010, “Software aspects for computer-based systems performing 

category A functions” 
• SFS-EN 60987:2015, “Hardware design requirements for computer-based 

systems” 
• SFS-EN 61500:2011, “Data communication in systems performing category A 

functions” 
• SFS-EN 62138:2010, “Software aspects for computer-based systems performing 

category B or C functions” 
• SFS-EN 62566:2014, “Development of HDL-programmed integrated circuits for 

systems performing category A functions” 
• IEC 62671:2013/COR1:2016, “Nuclear power plants – instrumentation and 

control important to safety – selection and use of industrial digital devices of 
limited functionality”. 

In addition, the IEC family of standards includes a functional safety standard 
applicable to electrical and I&C technology in safety class 3: 
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• SFS-EN 61508, “Functional safety of electrical/electronic/programmable 
electronic safety-related systems”. 

The functional safety standard is particularly suited for equipment and systems 
separate of the nuclear facility’s actual defence-in-depth, such as transfer and 
hoisting machines. In such cases, the standard can be used for combining the 
handling of nuclear and machine safety risks and the counter-measures required to 
manage the aforementioned threats. When applying the standard, the required safety 
integrity level guiding the system design, software design, equipment selection and 
testing shall be defined. The selection of safety integrity level for a nuclear facility 
application shall be documented because it has a fundamental impact on the 
application of the standard and also on any later modification work. Subsequently, 
Annex B to Part 5 of the standard states that “whatever the method (of determination 
of safety integrity levels) adopted, all assumptions should be recorded for later safety 
management purposes. All decisions should be recorded such that the assessment 
of the safety integrity level can be verified and subjected to an independent functional 
safety assessment”. 

The design and implementation of electrical and I&C equipment and cables of 
nuclear facilities shall also take into account the regulations issued by authorities 
other than STUK that are in force in Finland. These include safety standards 
concerning the safety of electrical equipment and occupational safety for electrical 
work, and the instructions provided by authorities supervising electrical safety (such 
as standard series SFS 6000: Low-voltage electrical installations, standard SFS 
6001: High-voltage electrical installations, and standard SFS 6002: Safety at 
electrical work), and the regulations and guidelines concerning machine safety. 

A clear marking system shall be planned to identify nuclear facility equipment. To 
minimise human errors, the electrical and I&C equipment and cables of a nuclear 
facility shall be labelled with a marking that is manufactured from durable material in 
compliance with the marking system and easily readable during operational 
measures, inspections, maintenance and troubleshooting. 

Section 3.2 Requirement specification 

Requirement specification describes the requirements set for a system (or 
equipment) at a level of precision based on which it is possible to determine and 
describe what the system (or equipment) should be like. The requirements consist of 
functional and non-functional requirements. The qualification requirements related to 
the location of use of system equipment, the requirements for the system platform 
and application software and the general quality control requirements of software and 
equipment are parts of the system’s requirement specification. 

A requirement specification describing the standards used and properties required 
from the equipment or cable at the intended location of use shall be prepared when 
procuring electrical and I&C equipment and cables in safety classes 2 and 3. 
General-purpose equipment do not require a separate requirement specification be 
prepared for all possible places of use. Instead, requirements may be prepared 
based on the most demanding places of use so as to facilitate the selection and 
procurement of the equipment. The requirements shall be consistent with the 
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assumptions made in the safety analyses of the plant, meaning that the equipment 
must facilitate the achievement of the performance assumed in the analyses. 

The requirement specification of electrical or I&C equipment or cable is usually 
prepared during the design process by the designer of the system who is well aware 
of the requirements of the place of intended use. In safety class 2, the requirement 
specification shall be inspected by an expert independent from the related design 
task in order to further ensure the correctness of the requirement specification. 
Organisational independence is not a requirement for the inspector. 

The requirement specification usually becomes more precise as the design proceeds. 
The final requirement specification shall be sufficiently detailed and comprehensive, 
such that implementation can be tested or verified against corresponding 
requirements. The requirements shall be consistent and unambiguous. The fulfilment 
of the requirements shall be verifiable. 

The requirement specification shall be updated throughout the whole design, 
manufacturing and operation period, if necessary. During the operation period, the 
requirement specification shall be updated upon significant modifications affecting it 
in order to facilitate spare part service and procurement of replacement equipment. 
Another reason for the need to inspect the requirement specification upon 
modifications is to ensure that the old equipment meets the changed location 
requirements. 

The accuracy of the requirements for specification, design, implementation, 
maintenance and quality management of electrical and I&C equipment and cables 
should be considered such that they are commensurate with the appropriate safety 
class and significance. The requirements shall be derivable in a traceable manner 
from the higher-level requirements. At the equipment level, there may also be specific 
equipment-technical requirements independent of the higher-level design. Typical 
equipment-level requirements include the following: 

• functional and performance requirements 
• reliability requirements 
• requirements for quality management 
• environmental and operating condition requirements 
• requirements for the connection to other equipment and systems 
• periodic testing requirements 
• maintenance requirements 
• information security requirements 
• requirements for service life. 

Section 3.3 Configuration management 

The requirements concerning the configuration management are specified in Guide 
YVL B.1. 

In addition to the Guide B.1 procedures, a nuclear facility must have in place 
procedures guiding the implementation of parameter changes in the electrical and 
I&C systems and the associated equipment. Parameter changes may have a 
considerable effect on the operation of the plant. Therefore, the procedural level of 
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the design and approval practices for parameter changes is required to be the same 
as that of system modifications. Parameter changes also include the actual physical 
changing of the parameters, and the approved tools, operational practices, backups 
and information security matters required to do this shall be instructed. 

Section 3.4 Suitability analysis 

Electrical or I&C equipment are rarely designed fully customised for a specific plant or 
location. Usually, the equipment, or at least their basic properties, are already pre-
designed according to the manufacturer’s rated values. Selecting a equipment and 
assessing its suitability to a system that is being built is ordinary work for a system 
designer. Equipment selection and detailed system design is an iterative process 
because the system cannot normally be designed without knowledge of the system 
equipment and the equipment cannot be selected without knowledge of the 
requirements by the system. 

The suitability of a equipment for its future use shall be assessed and documented. In 
the case of a safety-classified equipment, at least the following shall be ensured: 

• that, based on the rated values indicated by the manufacturer, the equipment’s 
properties and rated values meet the requirements of the place of intended use 

• the method used to demonstrate fulfilment of required properties in the place of 
intended use not included in the rated values (plan for the required additional 
tests and analyses) 

• that the manufacturer’s management system is compliant with the requirements 
• that testing, analyses or type approval can be used to demonstrate that the test 

pieces are in compliance with the properties and rated values indicated by the 
manufacturer 

• that the manufacturer’s quality management is expected to make sure that 
production equipment correspond to the tested or type-approved test pieces. 

The suitability analysis of safety-classified equipment is documented by preparing 
two documents: a preliminary suitability analysis, including, for example, the first 
three points in the above list, and a final suitability analysis that includes the last two 
points.  

Preliminary and final suitability analyses are normally prepared as separate 
documents because the relevant documentation is created at different stages of the 
design and implementation process and the time difference between the stages may 
be considerable. The documentation shall be prepared at the stage when the actual 
work is being carried out. The documentation is also used to demonstrate the quality 
and functionality of the design and implementation processes. In an ideal situation, a 
controlled design process produces the equipment suitability analysis as a by-product 
and documentation thereof.  

Preliminary and final suitability analyses can be combined into one document 
provided that all the equipment qualification measures listed below that would prolong 
the selection/qualification process have been completed and the suitability analysis 
can be prepared directly in connection with the equipment selection process: 

• type approval 
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• software assessments 
• tests related to qualification 
• factory tests related to qualification. 

The scope of the suitability analysis can be determined case-specifically. Typically, 
the scope includes a equipment or assembly such as, for example, a transducer, 
motor, switchgear or I&C system platform, that is shipped from the factory as a 
whole. In the case of a replacement spare part, the scope may be very narrow 
consisting of, for example, a single I&C circuit board or relay. 

A separate suitability analysis of all general-purpose equipment, such as pressure 
transmitters, cables or valve actuators at every single location is not required if it can 
be demonstrated that the product meets the requirements of the most demanding 
location. In such cases, one analysis demonstrating the suitability of a particular 
family of products by the manufacturer is sufficient. 

A suitability analysis is not required in the case of original spare part procurement. A 
spare part is not considered an original part if: 

• the performance characteristics relating to the spare part’s safety function are 
inferior compared to the original 

• the spare part deviates in terms of the way of function, any software part or 
structural characteristics from the original 

• the spare part does not match the original part in terms of environmental 
condition endurance 

• the quality management level of the spare part does not fulfil the original level 
• the manufacturer of the spare part has changed. 

The licensee’s management system shall include instructions on the preparation of a 
suitability analysis in order to ensure that the analyses are prepared using a 
systematic method and the licensee is able to brief those who only prepare suitability 
analyses occasionally. 

Section 3.4.1 Preliminary suitability analysis 

The preliminary suitability analysis is a result document of the selection process of a 
safety-classified equipment used to demonstrate that it is in terms of rated values 
and quality suitable for use at its intended location of use, i.e. that it meets the 
location requirements (requirement specification).  

Rated value shall refer to the information used by the equipment manufacturer as a 
starting point for the design of a equipment or an I&C system platform, such as the 
nominal current of a breaker or the cycle time of programmable logic. The 
manufacturer usually indicates the rated values of serially manufactured equipment in 
the equipment’s brochure or specification. 

In addition, the preliminary suitability analysis shall include, either as text in or 
appendices to the document, the following items required to evaluate and ensure the 
quality of the equipment and plan the qualification: 

• a description of the equipment  
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• a description of the manufacturer and the manufacturer’s prerequisites for 
manufacturing the product 

• a delivery-specific quality plan, see section 4.2 
• a qualification plan, if there is no system-specific qualification plan or it shall be 

supplemented on equipment level 
• potential type approval issues 
• a demonstration of the acceptability of the design and quality management of the 

power transferring and load-bearing parts of non-serial electromechanical 
equipment in safety class 2. 

In connection with the preliminary suitability analysis, the licensee shall present a 
verification-based conclusion on the suitability of the equipment for its location of use. 

Figures 3 and 4 present an example of the design process phases where the 
information included in the preliminary suitability analysis is generated. Figure 4 
describes the design process on the left and items to be documented in the suitability 
analysis on the right. The arrows between the left and right side do not describe 
chronological order but the various design phases from which the suitability analysis 
information is received. The design process is hypothetical and not likely to appear as 
described in any actual work. 

 

Figure 3, an example of equipment selection during system design. 
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Figure 4, an example of how equipment selection information is documented in a 
preliminary suitability analysis. 
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Preliminary suitability analysis shall be submitted to STUK before the factory tests at 
the latest. In reality, the preliminary suitability analysis must be available for design 
and procurement already before the final procurement of the equipment because it is 
not possible to get accurate tenders of the equipment without informing the supplier 
of, for example, any quality, documentation and test issues. 

Section 3.4.2 Final suitability analysis 

The final suitability analysis is a result document of the manufacturing and 
qualification process of a safety-classified equipment. The analysis is used to 
demonstrate that the production equipment meet the rated values indicated by the 
manufacturer. This is demonstrated through tests, analyses and, in some cases, type 
approval.  

The final suitability analysis shall include the following items: 

• a demonstration proving that the equipment meets its rated values (e.g. test 
results and software assessments) 

• an assessment on the adequacy of the qualification procedures in safety class 2 
• special measures required for the equipment ageing management 
• a summary of the factory test results (not required for serially manufactured 

equipment) 
• a summary of the results of quality management during manufacturing (not 

required for serially manufactured equipment; the manufacturing quality 
management of serially manufactured equipment shall be assessed in connection 
with the preliminary suitability analysis) 

• any deviations from the information presented in the preliminary suitability 
analysis and the acceptability thereof 

• the result documentation of the quality management of the power transferring or 
load-bearing parts and structures of non-serial electromechanical equipment in 
safety class 2. 

In connection with the final suitability analysis, the licensee shall present a 
verification-based conclusion on the suitability of the equipment for its location of use. 

Figure 5 presents an example of the design process phases where the information 
included in the final suitability analysis is generated. 
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Figure 5, an example of how qualification information is documented in a final 
suitability.  
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Licensee’s assessment on the equipment’s conformity to requirements pursuant to 
para. 519 shall be appended to the final suitability analysis. The assessment shall not 
be a part of the actual suitability analysis body text; it shall be a separate document 
that the licensee prepares after the factory tests before the equipment is moved away 
from the factory. The document shall demonstrate that the licensee has assessed the 
equipment and found that it conforms to its requirements after the factory tests and 
that there are no known open issues that would prevent the moving of the product to 
the facility. The purpose of the requirement is to prevent defective or inadequate 
products from being moved to the facility. 

3.1.3 Chapter 4 Quality management of electrical and I&C equipment and cables 

It shall be ensured that the technical and quality requirements are appropriately 
conveyed to the organisations and their sub-suppliers responsible for the design, 
procurement, manufacturing, receiving and maintenance of electrical and I&C 
equipment and cables. Quality management procedures of the licensee shall be used 
to ensure this. They shall describe the systematic procedures used during design, 
construction and operational activities of a nuclear facility, as affecting the quality. 
High-standard quality management is essential in the qualification of software-based 
products, in particular. Furthermore, quality management measures ensure that the 
structure and features of the product batches procured to the plant are in accordance 
with those of the products that have been qualified.  

In addition to the general quality management procedures of electrical and I&C 
equipment and cables, a safety-classified equipment or cable must have in the 
procurement phase at the latest a delivery-specific quality plan in accordance with 
paras 637…639 of Guide YVL A.3, i.e. a plan guiding the operations prepared by the 
supplier for itself. The guiding value of a plan by the supplier is greater than that of 
drafted by the licensee; it is virtually impossible for the licensee to make a quality plan 
to guide the production process. The contents of the delivery-specific quality plan are 
presented in Appendix A to Guide YVL A.3. The licensee is not required to prepare a 
quality plan at equipment level because any quality control issues can be recorded in 
the requirement specification of the equipment to be procured. 

A delivery-specific quality plan is not normally required for serially manufactured 
equipment because in most cases it is unnecessary to set requirements for the 
manufacturer’s functional processes in the case of serially manufactured equipment. 
The quality of the product can be evaluated during the product and manufacturer 
selection phase, and normally there is no need for actual stage reviews during 
production or testing, either. A delivery-specific quality plan is, however, required for 
a serially manufactured equipment as well if the management system of a supplier of 
a safety class 2 equipment does not meet the requirements of Guide YVL A.3, in 
which case the plan must present measures to compensate the deficiencies. 

The licensee must specify the procedures for evaluating, selecting and controlling 
suppliers of electrical and I&C equipment and cables. Before the supplier is selected, 
it shall be confirmed that the organisations involved have the prerequisites for high 
quality work. The suppliers of electrical or I&C equipment or cables in safety classes 
2 and 3 must have in place a successfully certified management system or a 
management system independently assessed by a third party. In addition, the 
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management system of the suppliers of safety class 2 products shall meet the 
requirements set on suppliers’ management systems in Guide YVL A.3. A delivery-
specific quality plan may present measures to compensate the deficiencies if the 
supplier’s management system does not meet the requirements of Guide YVL A.3. 

3.1.4 Chapter 5 Qualification of electrical and I&C systems, equipment and cables 

Section 5.1 General qualification requirements 

Safety-classified electrical and I&C systems and the associated equipment and 
cables at a nuclear facility shall be qualified for their intended use. Qualification 
demonstrates the conformity of the systems and their equipment with the 
requirements. 

Correct operation of electrical and I&C systems is greatly dependent on the 
equipment making up the system. It is, for example, difficult to separate the 
qualification of a system and its individual equipment when qualifying an I&C system 
platform for a safety-classified location of use. Therefore, the qualification 
requirements in the guide apply to systems and equipment alike. 

A plan for qualification (qualification plan) is presented to the authorities in the 
preliminary suitability analysis. The results of the qualification are presented in the 
final suitability analysis. 

Normally, the validity of qualification of equipment and cables is not indefinite 
because the equipment may age and the materials, manufacturing methods or 
manufacturer may change. Ageing may also occur during storage whether or not the 
equipment or cable is used. Equipment may also have a service life, specified when 
preparing the requirements or conducting the qualification tests, for which the 
qualification tests (for example, LOCA tests) have been conducted. Therefore, the 
equipment’s maximum storage life or service life shall be identified during 
qualification, after which qualification shall be performed again, or the equipment 
replaced if the equipment is required to operate under accident conditions or rapidly 
ageing parts have been identified inside the equipment. The actions taken concerning 
storage life and service life and any ageing monitoring of the equipment and 
materials shall be presented in connection with the final suitability analysis. 

Section 5.2 Qualification plan 

A system or equipment-specific qualification plan shall be drawn up for the 
qualification of electrical and I&C systems, equipment and cables in safety classes 2 
and 3. For the equipment and cables, the plan is only required if it is necessary to 
carry out process evaluations, software assessment, testing, analyses or type 
approvals. Alternatively, equipment and cable qualification plans can be included in a 
system qualification plan, therefore eliminating the need for separate equipment-level 
plans. 

The purpose of the qualification plan is to serve as a plan guiding the operations 
when performing the selection, procurement and actual qualification procedures of a 
equipment. Qualification shall be planned in connection with the procurement at the 
latest because it is often virtually impossible for the equipment manufacturer to 
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submit a tender for the equipment without information of required qualification 
procedures that may differ from the normal production process. 

The level of detail required for the qualification plan depends on the safety 
significance and reliability requirements of and loads to the equipment to be qualified. 

The qualification plan shall include material from four areas: design and 
manufacturing process, tests, analyses and operating experiences. If there is little 
qualification material in one subarea, the lack of it shall be compensated for with 
additional material from other subareas. The qualification plan shall describe the 
suitability analyses to be performed. Reports of any previous tests or type approvals 
shall also be attached to the qualification plan in case they are to be utilized in the 
demonstration of the qualifications. 

The qualification plan shall describe a procedure for an independent assessment of 
the acceptability of the qualification procedures of electrical and I&C systems, 
equipment and cables in safety class 2. The assessment may be done by an expert 
in the licensee’s employ, or by an organisation unit, not involved in design. For the 
qualification assessment of systems, equipment and cables with nuclear safety 
significance, the use of an expert from an independent organisation shall be 
considered. 

The qualification plan shall be updated if the requirement specification of the system 
is changed such that this affects the qualification, or if essential new information has 
been obtained about the system and this information may be considered to affect the 
qualification plan. 

Section 5.3 Tests included in qualification 

The tests included in qualification are conducted to demonstrate that a safety-
classified equipment conforms to its rated values (rated value, see section 3.4.1). If 
necessary, the test can also be used to demonstrate that a equipment is compliant 
with requirements, such as seismic requirements, that exceed or are not included in 
its original rated values. The tests can be carried out as follows: 

• Type tests for a representative sampling of equipment 
– in this case, the manufacturing quality management shall be at such a good 

level that all production line specimens correspond to the tested specimens 
– in this case, routine tests related to the manufacturing quality management 

are not considered as qualification tests. 
• Piece tests for all equipment 

– in this option, the manufacturing quality management maturity does not have 
to be at the same level as that in the above option if the quality of the product 
can be qualified through testing 

– all tests carried out shall be considered as qualification tests. 
• A combination of the above. 

Tests can be divided into type tests, tests performed during the design and 
manufacturing process and tests performed for the implemented electrical or I&C 
systems, equipment or cables. Here, equipment refer both to the main equipment and 
any field devices it may have.  
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Typical type tests include, for example, EMC and environmental tests. Tests 
performed during the design and manufacturing process include, among other things, 
unit tests, integration tests and system tests. The tests performed for software can 
normally be divided into static and dynamic tests. The purpose of the tests performed 
during design and manufacturing is to ensure that the electrical or I&C system, 
equipment or cable fulfils the functional and performance requirements specified for 
it. These tests are often completed by factory tests. Statistical testing may be used to 
support reliability considerations, in particular. Testing at the facility is carried out to 
ensure successful installation and correct operation of the equipment in the final 
location of use conditions. 

An electrical or I&C system in safety class 2 shall be tested extensively in the 
installed assembly. This is to ensure the absence in the final product of deficiencies 
and faults impossible to detect in a separate “test apparatus”, simulated environment 
or limited test environment. The required extensive testing may be carried out in 
several stages or at several locations as a combination of factory and onsite tests or 
as onsite tests. Test coverage shall be designed considering that it shall be possible 
to detect in the onsite tests any errors made during the system’s interface design and 
installation. 

A test plan shall be drawn up for the qualification tests of an electrical and I&C 
system and the associated equipment and cables. Testers independent from the 
design and manufacturing stage of the system or equipment shall perform the tests in 
accordance with the test plan. Independent testers are used to identify any 
deficiencies in functionality or testing procedures that persons involved in the design 
or manufacture may not detect due to their intimate knowledge of the product. 
Organisational independence from the design or manufacturing is not required for the 
tester because it is often impossible to find a person outside the organisations with 
adequate expertise to carry out the product testing. Any type approval tests carried 
out on the product represent an exception from the above principle because of the 
requirement that the type approval organisation shall be independent of the 
organisation responsible for the design or manufacturing of the product. 

The test plan, acceptance criteria and results shall be documented such that they can 
be independently assessed. This is necessary in order to demonstrate the conformity 
of the systems or equipment with the requirements. 

With the testing and analyses, it shall also be ensured that there are no unintentional 
functions in the electrical or I&C systems or equipment that could be detrimental to 
safety. The adequacy of tests performed for a system or equipment in safety class 2 
shall be justified and the test coverage analysed against the requirements. 

Systems and equipment in safety class 2 shall not contain any unintentional functions 
that could be detrimental to safety. In principle, unnecessary complexity or 
functionality is to be avoided. Functions detrimental to safety may, for example, 
include optional operation modes that are superfluous in the location of use, logic 
equipment that are not used in the application or active connections that are not in 
use. 
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Before the product is moved from the factory, the licensee shall assess the 
conformity to requirements of an electrical or I&C system, equipment or cable in 
safety class 2 or 3. This requirement serves two purposes: it ensures that deviations 
requiring factory repairs or testing that are identified during the manufacturing and 
factory test stages will be dealt with and prevents a deficient product from being 
moved to the facility without the knowledge of the licensee. Assessment is not 
required for such serially manufactured equipment that do not undergo factory tests 
supervised by the licensee. The assessment is recorded in the document that the 
licensee must prepare after the factory tests before the equipment is moved away 
from the factory. The document shall demonstrate that the licensee has assessed the 
equipment and found that it conforms to its requirements such that there are no 
known issues to prevent the moving of the product to the facility. The document is 
subsequently appended to the final suitability analysis or, in case of a system, 
submitted to STUK according to para. 917a. 

The final onsite testing shall demonstrate that the electrical or I&C system, equipment 
or cable fulfil the functional and performance requirements specified for it. The testing 
can be partially based on simulation. The final testing shall, however, be performed 
onsite in the actual operational environment. Otherwise, it would be impossible to 
assess, for example, the effect of the process, local environmental conditions and 
installation on the operation. 

Section 5.4 Assessment of the design and manufacturing process of electrical 
and I&C equipment 

A nuclear facility’s electrical and I&C equipment and cables in safety classes 2 and 3 
shall be designed, reviewed and documented in a manner that, through the 
documentation prepared in the various manufacturing processes, allows for ensuring 
after the fact the correct transfer of the requirements set at the various stages of the 
design and manufacturing process to the final product that will be taken into use. This 
is necessary because it is often impossible to determine conformity of a completed 
product by testing conducted afterwards. 

Product quality processes shall be evaluated regularly to ensure their observance 
and efficiency. In safety class 3, the evaluation may be carried out as part of the 
normal operation according to the management system. In safety class 2, the 
efficiency of the processes shall be independently verified. 

Section 5.5 Compatibility with the electrical network 

The effects that the variations of voltage and frequency occurring in the external 
power transmission grid and the nuclear facility’s internal electrical networks have on 
the equipment of the nuclear facility shall be analysed and taken into account in the 
qualification of equipment. The analysis of the conditions and variations in the 
facility’s electrical networks used as a base for the equipment-level assessments is 
described in Guide YVL B.1. 

The qualification of safety-classified equipment shall assess the operation and rise in 
temperature of the equipment when its terminals are under the following conditions: 
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• rated current and voltage continuously 
• undervoltages of varying duration, with a simultaneous frequency variation of the 

most unfavourable type in terms of the equipment 
• overvoltages of varying duration, with a simultaneous frequency variation of the 

most unfavourable type in terms of the equipment 
• fast voltage transients 
• highest voltage ripple in direct current networks 
• for equipment supplying electrical power, short-circuit scenarios and load start-up 

current peaks occurring on the output side. 

The assessment shall take into account any changes in the load condition of the 
equipment as the supply voltage and frequency changes. In pump drives, for 
example, the motor’s current intake increases as the input voltage decrease. In 
addition, the startability of a equipment under voltage disturbance scenarios shall be 
assessed if the equipment may start during disturbances. 

The qualification for voltage and frequency variation may be performed by means of 
experiments or analyses. Analyses may be used when qualifying electromechanical 
equipment for the voltage and frequency disturbance scenarios. To ensure the 
correctness of the analysis model used, the experimental parameters of the 
equipment under nominal conditions shall be available when using this method. The 
modelling of equipment containing electronics includes such high uncertainty factors 
that their qualification shall be based on tests. 

If the heath output of the equipment is high enough for the equipment to warm up 
substantially due to the internal power loss, the rise in temperature of a equipment 
shall be defined in the nominal state by using tests defined in the standards. When 
determining the rise in temperature of equipment connected to a battery-backed 
direct current network, the trickle charge voltage for a set of accumulators shall be 
used because the rise in temperature due to charge voltage higher than the nominal 
network voltage affects the service life of the equipment. The rise in temperature shall 
be taken into account when qualifying the equipment or cable to the environmental 
conditions at the intended location of use. 

Section 5.6 Qualification to environmental conditions 

The environmental conditions and stresses of a nuclear facility’s safety-classified 
electrical and I&C systems, equipment and cables shall be defined in all planned 
operational conditions and during storage and transport. Typical environmental 
conditions affecting the selection and dimensioning of electrical and I&C equipment 
and cables are as follows: 

• maximum and minimum ambient temperature 
• maximum and minimum ambient humidity 
• maximum and minimum ambient pressure, especially inside the reactor 

containment 
• mechanical stresses; vibration tolerance assessments typically have to consider 

vibration due to the equipment’s installation place (e.g. diesel engine ancillaries) 
and external events (e.g. seismic resistance and aircraft crash) 
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• radiation dose accumulated during the service life before a postulated accident 
– in addition to the gamma radiation, material damage to the equipment due to 

neutron radiation shall be considered when evaluating the radiation dose 
• accident condition stresses (temperature, pressure and radiation) 
• in addition to the evaluation of the material durability of the equipment’s passive 

material, the damage to the electronic circuits and changes to semiconductor 
memories due to the radiation shall be observed 

• ambient dust level 
• requirements due to the operating environment associated with fire hazard or 

explosive atmosphere 
• fire tolerance requirements 
• operation during and after activation of fire-extinguishing systems. 

Safety-classified electrical and I&C systems, equipment and cables shall be of such 
design that their operability is maintained within the set requirements during their 
entire design service life. The qualification of safety-classified equipment and cables 
under design environmental conditions and stresses shall be demonstrated by means 
of tests and analyses that are in accordance with standards. The tests and analyses 
shall correspond to the combined effects of the most unfavourable operational and 
environmental conditions possible. 

The design of structures and materials of electrical and I&C equipment and cables 
needed in accidents shall be such that, for their entire design service life, their 
required operating capability in accidents will be in compliance with the requirements.  

The performance of electrical and I&C equipment and cables needed during or after 
postulated accidents shall be demonstrated by means of type tests included in the 
type approval process. The tests shall form a uniform series of tests during which the 
same test pieces are subjected to the design basis operating and environmental 
stresses of the planned location of use. Prior to accident condition testing, the test 
specimens are to be artificially aged to correspond to their design service life. 

The artificial ageing of electrical and I&C equipment and cables shall be carried out in 
a way that represents actual ageing with an adequate degree of confidence. Ageing 
is usually carried out such that a test specimen is first thermally aged and then 
subjected to radiation. It then undergoes a mechanical tolerance test and finally a test 
simulating a postulated accident. 

A test simulating a postulated accident shall include exposure to radiation and 
stresses caused by temperature, pressure and humidity levels equivalent to the 
accident conditions as well as rapid changes in the conditions representing these 
situations. The composition of the water used in the test shall be equivalent to that 
occurring in the accident conditions in question. If there is a possibility that the 
equipment or cable may be submerged in water in a postulated accident and if it 
needs to function also under such conditions, functional performance shall also be 
demonstrated for such a situation. The tests shall be designed to verify, with sufficient 
confidence, the operating capability of a equipment or a cable in accident conditions 
for their entire design service life. 
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Electrical or I&C equipment or cables that must function during severe reactor 
accidents shall be qualified for this purpose by using suitable methods. Tolerance of 
high temperatures (incl. any hydrogen fires) and radiation doses, in particular, shall 
be demonstrated. 

The seismic tests or analyses related to the demonstration of vibration tolerance of 
electrical or I&C equipment or cable shall be performed in accordance with Guide 
YVL E.6 “Buildings and structures of a nuclear facility”. 

Section 5.7 Electromagnetic compatibility 

The undisturbed operation of electrical and I&C systems and equipment is assured 
by the electromagnetic compatibility (EMC) of equipment intended for the same 
operating environment, i.e. a equipment’s capability to withstand more disturbances 
than caused by the equipment around it. The nuclear facility’s safety-classified 
electrical and I&C systems and equipment plus their cablings and installations shall 
be reliably protected against the effects of electrical and magnetic interference fields, 
mains and radio interference and disturbances caused by telecommunications. 
Electrical and I&C equipment and the related cabling shall be designed and installed 
in such a way that they themselves do not cause any harmful electromagnetic 
interference in their operating environment. 

The following types of electromagnetic interference, among others, shall be 
considered in the design of electrical and I&C systems, equipment and cabling: 

• (emission of and immunity to) radiated radio frequency interference 
• (emission via cables of and immunity to) conducted radio frequency interference 
• electrostatic discharge (ESD) tolerance. 

EMC requirements shall be defined for safety-classified electrical and I&C systems 
and equipment as part of the design process (see Guide YVL B.1). General 
international EMC (electromagnetic compatibility) standards on industrial 
environments may serve as the basis for the requirements. The requirements shall be 
supplemented, where necessary, to cover the EMC (electromagnetic compatibility) 
environments of some equipment, which may be more demanding. Due consideration 
shall be given to the exposure of equipment to potential recurring rapid transients 
(such as the switching off of inductive loads and the ringing of relays) and high-
energy transients (such as various switching transients and strokes of lightning). 
Other sources of disturbances caused by nature and man shall also be considered. 
Where necessary, due consideration shall be given in the requirement specification 
to, for example, the emission characteristics of the wireless data transmission and 
telephone systems as well as those if repair, maintenance and measuring devices 
used at a nuclear facility. 

A radio frequency table shall be created for the nuclear facility in support of the 
preparation of EMC specifications and qualification (see Guide YVL B.1) because of 
the ever increasing use of various radio equipment. The radio frequency table shall 
list all the radio frequencies allowed at the nuclear facility, including the highest 
permissible field intensities. Advisably, the table shall indicate the maximum 
permissible transmission power levels for a specific device type (such as mobile 
phones or the phones used in the government network). Any such table shall also 
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specify the theoretical assumptions on which the transmission power level is based. If 
necessary, the aforementioned parameters may also be determined room/area-
specifically. However, the transfer of radio frequency power from one area to another 
shall be considered when using room/area-specific parameters. 

The conformity of electrical and I&C equipment and equipment shall be demonstrated 
by means of EMC tests pursuant to standards. The procedures and technical 
solutions chosen to protect the nuclear power plant’s electrical and I&C systems and 
equipment from electromagnetic disturbances shall be justified. 

The best way to determine the EMC environment of electrical and I&C systems and 
equipment at each nuclear power plant unit is to perform a unit-specific analysis 
based on which general EMC requirements are laid down. To avoid compatibility 
problems during the upgrading of an operating nuclear facility’s electrical and I&C 
systems, specific attention shall be paid to the EMC (electromagnetic compatibility) 
environment in the location of new systems as well as to the EMC (electromagnetic 
compatibility) characteristics of new equipment. 

Section 5.8 Qualification by means of analyses 

The qualification of safety-classified electrical and I&C systems and equipment shall 
cover the qualification of functional requirements and performance requirements by 
means of analyses if the meeting of the requirements cannot be demonstrated by 
means of other qualification activities. Equipment-specific standards may also require 
analyses to be conducted. More complex equipment may require a failure mode and 
effect analysis to be used as input data for system-level analyses or a PRA model. A 
common cause failure analysis may be required when qualifying mutually 
compensating equipment under the diversity principle. 

Section 5.9 Operating experiences 

Operating experience analyses are used to increase the level of confidence for the 
quality and operational reliability of a equipment. The analysis may also be used to 
supplement a deficiency in other areas of the equipment’s qualification. At its 
simplest, the result of the analysis may be that there are no operating experience 
data available on the equipment. 

A safety-classified equipment cannot be qualified on the basis of operating 
experience feedback only: qualification must also consider the design and 
manufacturing process and tests and analyses as described in section 5.2. 

The operating experiences shall be collected with a specified method. The 
comprehensiveness of the collection process, the length of the collection period and 
their significance for the reliability of the data shall be evaluated. To ensure the 
representability of the results, the operating experience should be collected from a 
mode of operation (operational profile) corresponding to that with which the 
equipment will be used at the nuclear facility. The use of operating experiences from 
other hardware or possible software versions, setups and operational profiles for the 
qualification shall be justified. 
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Section 5.10 Type approval 

Type approval shall be acquired for the following items: 

• I&C system platforms in safety class 2 
• software-based I&C priority units in safety class 2 
• I&C equipment in safety class 2 to be qualified to accident conditions 
• electrical equipment in safety class 2 to be qualified to accident conditions 
• cables in safety class 2 to be qualified to accident conditions 
• part of instrumentation defined in Guide YVL B.1 requirement 5214 that are to be 

qualified to accident conditions 
• part of radiation monitoring in Guide YVL C.6 requirements 402 and 402a that 

are to be qualified to accident conditions. 

The aforementioned equipment require type approval because: 

• I&C platforms in safety class 2 are such highly complex assemblies that the 
licensee does not have enough resources to arrange for their evaluation and 
quality management in connection with the suitability analysis 

• priority units typically form the lowest I&C level, the so-called individual control 
level, controlling all safety system equipment 

• incorrect operation of I&C platforms in safety class 2 may bring the facility into a 
state that other systems of lower safety class cannot correct 

• testing and manufacturing quality management of equipment intended to 
accident conditions shall be conducted independently because any defect in 
these products may be discovered only during the accident when it is already 
impossible to correct them. 

The type approval of I&C platforms and priority units is based on a type inspection 
certificate issued by a third party confirming the acceptability of the design and 
implementation of the equipment against the equipment’s rated values. In addition, 
the third party shall confirm in the type approval certificate that the quality assurance 
during the production process ensures the type conformity of the manufactured 
equipment. Assessments related to the type approval shall follow modules B and D of 
Decision 768/2008/EC of the European Parliament and of the Council. An EC type 
inspection certificate is not required. 

The type approval of equipment and cables qualified for accident conditions is based 
on a type inspection certificate issued by a third party confirming the acceptability of 
the equipment’s tolerance of environmental conditions against the location 
requirements. Assessments related to the type approval shall follow module B of 
Decision 768/2008/EC of the European Parliament and of the Council. An EC type 
inspection certificate is not required. 

The third party authorised to perform type approvals of I&C system platforms or 
priority units in safety class 2 shall be a certification body that has been accredited for 
the conformity evaluation of the applied standards under standard SFS-EN ISO/IEC 
17065. The party performing the tests shall have applicable qualifications under 
standard SFS-EN ISO/IEC 17025. 
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The third party authorised to perform type approvals of equipment or cables intended 
for accident conditions shall be a certification body that has been accredited for the 
conformity evaluation of the applied standards under standard SFS-EN ISO/IEC 
17065, or an inspection organisation accredited for a similar task under standard 
SFS-EN ISO/IEC 17020. The party performing the tests shall have applicable 
qualifications under standard SFS-EN ISO/IEC 17025. 

The accreditation decision pertaining to the organisation performing type approvals 
shall be appended to the preliminary suitability analysis. If the same organisation is to 
submit multiple type approvals, the accreditation decision may be delivered once 
only, but a reference to the documentation submitted earlier shall be made in the 
preliminary suitability analysis. 

A third party shall inspect the equipment during the type approval as a combination of 
design type and production type in compliance with module B. 

The type approval certificate or appendices thereto shall indicate all the information 
confirmed with a type approval (technical breakdown) and any limitations on 
operation required to assess the acceptability of the equipment for its intended use. 

A document prepared by a third party concerning the approval of the quality system 
pursuant to module D shall be appended to the type approval documentation. 

The type approval of a equipment containing software-based technology shall cover 
the assessment of both software and hardware. 

Section 5.11 Mechanical qualification of electrical and I&C equipment 

The implementation of pressure equipment or pressure boundaries within electrical 
and I&C equipment shall be made in accordance with Guide YVL E.3 on pressure 
equipment. Official documentation shall be prepared in accordance with the 
aforementioned guide, and it shall not be appended as part of the suitability analysis. 
The procedures and documents required by pressure equipment and pressure 
boundaries shall be considered in the delivery-specific quality plan through which 
information regarding their status also reaches those preparing and inspecting the 
suitability analyses. 

The correct strength dimensioning of power transferring or load-bearing parts of non-
serial electromechanical equipment in safety class 2 shall be demonstrated. Said 
parts shall also be inspected and tested to demonstrate adequate quality and fault-
freeness. Adequate coverage of the inspections and testing shall be assessed when 
defining the inspection and testing scope. 

Demonstrations of the dimensioning strength and coverage of the inspections and 
testing shall be presented in connection with the equipment’s preliminary suitability 
analysis. The result documentation of the inspections and testing shall be presented 
in connection with the final suitability analysis. 

The compatibility of an electromechanical equipment with a mechanical equipment 
connected to it shall be assessed by means of an operability analysis. The operability 
analysis shall examine the compatibility of the mechanical interfaces and suitability of 
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the mechanical performance characteristic of the electromechanical equipment. The 
operability analysis shall be prepared and submitted in accordance with Guides YVL 
E.8/E.9. 

3.1.5 Chapter 6 Qualification of software of safety-classified equipment 

Section 6.1 General software requirements 

The “Licensing of safety critical software for nuclear reactors, Common position of 
seven European nuclear regulators and authorised technical support organisations, 
Revision 2018” publication presents recommended practices further specifying the 
nuclear industry standards. The requirements of this publication shall be taken into 
account, when applicable, in the design of I&C systems and equipment in safety 
class 2. The publication shall only be observed as regards safety class 2 because it 
mainly concerns “safety systems” as defined by the IAEA, i.e. systems in safety class 
2 in the case of Finland. The section dealing with safety class 3 equipment in the 
publication is very small and does not include any relevant additional requirements to 
the IEC software standards. 

The design and implementation of software-based systems and equipment in safety 
class 2 shall adhere to applicable nuclear industry standards. The IEC /EN family of 
standards includes, for example, the following standards: 

• SFS-EN 60987:2015, Hardware design requirements for computer-based 
systems 

• SFS-EN 62566:2014, Development of HDL-programmed integrated circuits for 
systems performing category A functions 

• SFS-EN 60880:2010, Software aspects for computer-based systems performing 
category A functions (soveltuu turvallisuusluokkaan 2) 

• IEC 62671:2013/COR1:2016, Nuclear power plants – instrumentation and control 
important to safety – selection and use of industrial digital devices of limited 
functionality. 

The design and implementation of software-based systems and equipment in safety 
class 3 shall adhere to nuclear industry standards or applicable international 
standards. The IEC/EN family of standards, for example, includes the following 
standard SFS-EN 62138:2010, “Software aspects for computer-based systems 
performing category B or C functions”. Applicable international standards used 
secondarily include, for example, standard SFS-EN 61508, “Functional safety of 
electrical/electronic/programmable electronic safety-related systems”, see section 
3.1. The choice of integrity level shall be documented because it has a fundamental 
impact on the application of the standard. 

The design of a safety class 2 software shall aim at simplicity. Simple structure 
makes it easier to handle errors during running, find any design flaws during reviews 
and design for extensive testing of the software. In addition, the software is easier to 
maintain and modify.  

If the software contains parts or functions unrelated to the required functions, these 
shall be identified. Superfluous blocks shall be disabled or, if this is not possible, 
considered in the system-level design.  
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The failure modes of a software-based equipment or system shall be identified and 
analysed to sufficient detail. Identification of the failure modes is required to have the 
necessary input data for the facility-level analyses used to ensure, for example, 
compliance with the acceptance criteria of various event categories and the 
separation and functionality of the defence-in-depth. In addition to a loss of 
functionality or freezing of the equipment, the failure modes shall consider active 
failures (spurious operation, spurious action).  

Software-based systems and equipment shall be designed with self-diagnostic 
functions that are commensurate with the safety importance of the system. Safety 
significance shall be taken into account so that the overall reliability of the equipment 
or systems remains at an acceptable level when considering the comprehensiveness 
of the self-diagnostics and the interval and comprehensiveness of the manual 
periodic tests. The effect of potential self-diagnostics failures on the operation shall 
be considered in the design to ensure controlled system behaviour when under the 
control of self-diagnostics. 

The traceability of requirements for a safety-classified software-based system in the 
different design and implementation phases shall be maintained. In other words, it 
shall be possible to follow and verify the transfer of higher-level requirements such as 
I&C architecture or process system requirements through the design and 
implementation processes all the way to the final product. Typically, requirement 
tracing is performed using the development tool function or a separate traceability 
matrix. 

Requirements set for software-based systems and equipment in the YVL guides shall 
be followed for applicable parts also when using programmable IC circuits 
(FPGA/PLD/CPLD). When using the aforementioned circuits, applicable nuclear 
industry standards such as the standard “SFS-EN 62566:2014, Development of HDL-
programmed integrated circuits for systems performing category A functions” shall be 
adhered to in safety class 2. Nuclear industry standards or applicable international 
I&C equipment standards such as standard SFS-EN 61508, “Functional safety of 
electrical/electronic/programmable electronic safety-related systems”, shall be 
adhered to in safety class 3. For the purpose of applying the standard, the required 
safety integrity guiding the system design, programming, equipment selection and 
testing shall be defined (see section 3.1). The choice of safety integrity level shall be 
documented because it has a fundamental impact on the application of the standard. 

Section 6.2 Qualification of the system platform software and the application 
software 

The qualification plan for a software-based system shall include the qualification of 
both the platform and application. In case of system platforms and equipment for 
which a type approval is not required, the software shall be assessed according to 
applicable standard or based on the reliability objective set for the system or 
equipment. The evaluation report shall present the observations made in the 
inspection, the need for potential corrective measures, and a justified decision on the 
acceptability of the software for the intended purpose. 
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Qualification shall strive to demonstrate the reliability and correct operation of the 
software based on testing and issues affecting the quality of the software. Factors 
affecting the quality of software include, in particular, a high-standard design and 
testing process of the platform and application as well as the competence of the 
personnel participating in the implementation and the use of standards applicable to 
safety-critical software production. 

Section 6.3 Software design procedures and processes 

A life cycle model complete with methods to be used in the various stages shall be 
defined under an applicable standard for the production of software in safety class 2 
or 3. 

Any conditions and limitations presented in the type approval or assessment of the 
system platform shall be taken into account in the design and implementation of 
application software in safety class 2 or 3. There may be restrictions applied to, for 
example, permissible software components, design methods, failure behaviour 
consideration or testing of the final product. 

The design, manufacture and testing processes of software in safety class 2 shall be 
independently evaluated after each stage in a manner that allows for ensuring the 
correct transfer of the set requirements to the final product that will be taken into use. 
That said, an independent assessment of several stages can be performed in one 
step if the procedure is designed in the life cycle model and does not compromise the 
safety of the final product. 

Section 6.4 Software tools 

Software tools such as configuration and maintenance tools or compilers on systems 
and equipment in safety class 2 shall be covered by configuration management to 
prevent any errors due to incorrect use of a tool. 

The design and implementation of systems and equipment in safety class 3 shall 
utilise standard software tools, whose configuration management, maintenance and 
fault data collection are appropriately documented. 

The configuration management, maintenance and modification design of tools used 
for software tool configuration and object code generation shall be implemented using 
procedures which consider the safety significance of the system or equipment. 
Particular attention shall be paid to modification design in cases where old and new 
software tool versions have to be used side by side. 

The impact of a potential tool-induced error on nuclear facility safety shall be 
accounted for when specifying the qualification procedures of software tools in safety 
class 2. 

In the potential case of software tool error the procedures used to ensure the reliable 
functioning of systems installed at the plant shall be documented. In practice, this 
means that, for example, there are instructions for software tool-induced error 
messages and procedures to recover the software to an earlier qualified version if 
necessary. 
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Section 6.6 Existing software 

Existing software is subject to the same requirements as software to be developed. 
Any potential deficiencies in the documentation and implementation of the design 
process may be substituted for by analyses and testing. If, for example, the software 
has not been designed in accordance with the nuclear industry standards, other 
software standards may be used provided that it is determined what procedures are 
required due to the differences between the standards. Such compensating 
measures are evaluated by taking into account requirements corresponding to safety 
class and safety significance. 

Software structure shall be analysed and the functions to be excluded from use 
reported for the suitability analysis of existing software. 

The documentation of the existing software and system shall be such that it facilitates 
the configuration management and, if necessary, modification planning of the 
equipment or software. 

Section 6.7 Software testing 

The test plan and procedures used for safety-classified systems or equipment shall 
be sufficient, taking into account the safety importance and reliability target of the 
system or equipment. General testing arrangement procedures are described in the 
software standards. 

Software testing shall be planned in advance. The design of the testing shall take into 
account the various test phases such as software unit testing, software simulator 
testing and software testing as part of the equipment or physical system. The 
software shall also be tested in the hardware setup to be installed at the nuclear 
facility. It is not normally possible to test all possible situations during commissioning 
at the nuclear plant, so attention should be paid to which test cases are run at the test 
field and which onsite.  

The final testing of a system and equipment belonging to safety class 2 or 3 shall 
cover all functions with their timings, including, as far as practically possible, the self-
diagnostic functions. In addition to the normal operation, the testing shall demonstrate 
that the system or equipment can handle various situations as required. The test 
cases shall include, among other things, transient situations used in transient and 
accident analyses, and the testing shall also take into account various potential 
hardware failures. 

The coverage of a safety class 2 software shall be analysed against the 
requirements. Other test coverage criteria should also be used to ensure that the 
testing of the software is adequately comprehensive. Typical test coverage criteria 
include structural indicators that can, for example, reveal unused parts of the 
software, or indicators analysing the decision-making with the potential to reveal logic 
errors in the software. 
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3.1.6 Chapter 7 Receiving, installation and commissioning 

Figure 6 presents an example of the relationship between the plant site 
implementation process and STUK’s supervision. 

 

Figure 6, an example of a part of the life cycle at the plant site. 
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Section 7.1 General requirements for receiving, installation and commissioning 

Procedures used during the receiving, installation and commissioning of electrical 
and I&C systems and equipment presented in the licensee’s quality management 
system shall describe the duties of the organisations responsible for a specific 
function, the division of work, the areas of responsibility, and the procedures used for 
documentation, and the scope of inspections to be performed. 

Section 7.2 Receiving inspection 

The licensee shall perform a receiving inspection on the safety-classified electrical 
and I&C equipment and any associated software and cables. In the equipment and 
software receiving inspections, the licensee shall ensure that the equipment or 
software correspond to the plans. The purpose is to ensure that the equipment and 
software product supplied is of the correct type and configuration. In addition, it shall 
be ascertained that the equipment has not become damaged during transport. 

In the case of serially manufactured equipment, it shall be ensured that the quality 
assurance and quality control result documentation from the time of manufacture 
defined when procuring the product have been delivered with the product and that the 
results meet the acceptance criteria.  

Any inspections and tests specified in the procurement phase relating to the receiving 
inspection shall be performed acceptably. 

The receiving inspection shall be appropriately documented. 

Section 7.3 Installation 

A schedule for installations shall be determined as well as the scope, measures, 
responsibilities and recording of post-installation checking of installations and 
couplings, and functional tests. 

The licensee shall perform an installation inspection on installed safety-classified 
electrical or I&C equipment. The licensee shall thus ascertain the appropriateness of 
the installations. The installation inspection shall ensure that the installation has been 
performed according to approved plans and the guidelines and principles concerning 
a nuclear facility. Nuclear facility-level procedures may include, for example, electrical 
and machine safety regulations, separation principles of systems, cabling principles, 
earthing principles, fire compartmentation principles, plant marking system and 
allowed supplies. 

Section 7.4 Commissioning 

The licensee shall perform a commissioning inspection on installed and modified 
safety-classified electrical and I&C system, equipment and cables. The licensee shall 
thus verify that the equipment or system installed complies with the approved plans 
and that this has been ascertained by means of sufficient inspections and tests. It 
shall also be verified that any shortcomings and defects detected in the inspections 
have been corrected. The commissioning inspection shall also ensure that any 
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changes made in the commissioning phase have been implemented according to the 
procedures specified for the system’s configuration management. 

The commissioning inspections shall deal with the fulfilment of quality management 
by the licensee and ensure that there are no obstacles for the commissioning. The 
commissioning inspection shall verify that the electrical or I&C system, equipment, 
cables and installations fulfil the environmental and operating condition requirements 
set by their location of use. It shall be verified that the installation inspections and 
functional tests have been performed acceptably. The commissioning testing result 
documentation and the protocols related to commissioning shall be reviewed, and 
they shall not contain shortcomings that prevent commissioning. The completion of 
instructions related to the system shall be ensured. The commissioning inspection 
shall also ensure that any remarks made by STUK during earlier regulatory measures 
have been appropriately taken care of. 

In case any minor non-conformities are observed to a STUK-approved suitability 
analysis, or to pre-inspection documents, those shall be brought to the attention of 
STUK’s inspectors. Designers are to draw up a non-conformity report of any 
significant deviations and submit it STUK for approval. 

If necessary, the commissioning inspection may be divided into two parts. The first 
part reviews the documentation created before commissioning testing and determine 
that the system, equipment or cable installed is ready for commissioning testing 
operation. The second part reviews the result documentation from test operation and 
testing. This allows dividing the inspection load in larger projects across several 
stages, which improves the manageability of the installation and test operation phase. 

The commissioning inspections of safety-classified electrical and I&C systems and 
equipment may only be performed by a STUK-approved organisation unit and 
inspector, independent of design and installation. The licensee shall apply to STUK in 
writing for approval of the unit and inspector in question for the task. The inspectors 
shall have sufficient professional skills and experience as well as appropriately 
qualified equipment, tools and methods to perform the inspections. 

A STUK-granted authorisation to perform commissioning inspections is valid for a 
maximum of five years at a time. When needed, an application for a renewal of the 
authorisation shall be submitted to STUK no later than three months prior to the 
expiration of the previous authorisation. 

3.1.7 Chapter 9 Documents to be submitted to STUK  

This chapter sets forth requirements on how the licensee shall take regulatory 
oversight into account in its operations. 

Section 9.3 Suitability analyses 

A preliminary suitability analysis of electrical and I&C equipment and cables in safety 
class 2 and essential accident instrumentation in safety class 3 shall be submitted to 
STUK in a single document bundle as follows: 
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• the part of the suitability analysis that is to be approved 
– a conclusion on the suitability of the equipment for its location of use based 

on verification by the licensee 
– the suitability of the equipment or cable verified by comparing the rated 

values with the requirement specification 
• other parts of the suitability analysis are submitted for information. 

A preliminary suitability analysis of electrical and I&C equipment and cables in safety 
class 3, excluding the essential accident instrumentation in safety class 3, shall be 
submitted to STUK for information in a single document bundle. 

A final suitability analysis of electrical and I&C equipment and cables in safety class 2 
and the essential accident instrumentation in safety class 3 shall be submitted to 
STUK in a single document bundle as follows: 

• the part of the suitability analysis that is to be approved 
– a justified conclusion by the licensee regarding the validation of the 

equipment for its location of use under the requirement specification 
– a qualification-based demonstration proving that the equipment meets its 

rated values 
– report on any deviations from the information presented in the preliminary 

suitability analysis of the equipment or cable for information and justifications 
for their acceptability 

• other parts of the suitability analysis are submitted for information. 

A final suitability analysis of electrical and I&C equipment and cables in safety class 
3, excluding the essential accident instrumentation in safety class 3, shall be 
submitted to STUK for information in a single document bundle. 

The preliminary suitability analyses shall be submitted to STUK well in advance 
before the equipment factory testing because the equipment selection criteria and 
any factory tests required for qualification must be known before commencing the 
factory tests. The final suitability analysis shall be submitted to STUK well in advance 
before the performance of the licensee’s commissioning inspections or, in the case of 
spare part changes, before the installation of the equipment at the facility. 

The preliminary and final suitability analyses may be combined into a single 
document provided that the equipment qualification procedure does not include type 
approval, software assessments, tests or factory tests. In this case, combining is 
possible because suitability can be analysed in one life cycle phase. 

Section 9.4 Control of manufacturing and factory tests 

A factory test plan and schedule shall be submitted to STUK for information of those 
factory tests which STUK confirms it will follow. During factory inspection visits, STUK 
shall be provided with the opportunity to check, for example, the manufacturers’ 
design and manufacturing processes, management systems, the documents on 
quality assurance and quality control produced during manufacturing and those 
referred to in the qualification plan. 
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Section 9.5 Installation phase  

For the purposes of installation supervision, if STUK so requests, the installation 
schedule of safety class 2 and 3 electrical and I&C systems, equipment and cables 
subject to pre-inspection shall be sent to STUK for information prior to the 
commencement of installation. During installation supervision, the licensee shall 
show STUK the plans and instructions used in the licensee’s installation inspection as 
well as the inspections’ result documentation. 

Section 9.6 Commissioning phase  

Detailed requirements concerning commissioning testing are given in Guide YVL A.5. 

A report on the commissioning inspections performed and their results of all 
commissioning inspections performed by the licensee shall be submitted to STUK for 
information annually. 

The licensee shall request for a commissioning inspection performed by STUK in 
writing well in advance of the inspection day. The inspection shall be conducted prior 
to the plant unit start-up or, during plant operation, prior to system commissioning. 
During the inspection, the licensee shall present to STUK the results from the 
licensee’s commissioning inspections and their related result documentation. 

Section 9.7 Operation phase  

The periodic testing programmes of safety-classified electrical and I&C systems, 
equipment and cables and those subject to the Operational Limits and Conditions, 
the procedures to be followed during testing and the condition monitoring instructions 
shall be submitted to STUK for information in accordance with Guide YVL A.6, 
“Conduct of operations at a nuclear power plant”. The licensee shall record the test 
results for the electrical and I&C systems equipment and cables during the operation 
phase. 

Section 9.8 Modifications during operation 

Electrical or I&C system modifications in safety class 2 or 3 may be started only after 
STUK has approved the system’s pre-inspection documentation and when any 
requirements pertaining to the starting and supervision of work stated in the approval 
have been fulfilled. The installation of electrical or I&C equipment in connection with 
spare part changes at operating plants shall not be started before the preliminary and 
final suitability analyses have been submitted to STUK and any documentation 
submitted for approval has been approved by STUK. 

The commissioning testing programmes of modified system parts and equipment 
shall be prepared such that the impact of the modifications is tested to a sufficient 
extent by means of commissioning testing programmes corresponding to the original 
commissioning testing programmes. This is particularly important in the case of a 
software-based system where a small change may, due to a design error, have an 
impact on a large number of functions. 
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The maintenance instructions of the electrical or I&C system and its equipment shall 
be updated without delay in connection with the modification. 

3.1.8 Chapter 10 Regulatory oversight by the Radiation and Nuclear Safety Authority 

Section 10.1 Oversight of quality management 

STUK assesses the quality management systems of the licensee and its 
subcontractors and how the licensee assesses the operation of its own and the 
subcontractors’ quality management systems. 

Section 10.2 Oversight of manufacturing and factory tests 

STUK supervises, at its discretion, manufacture of electrical and I&C systems, 
equipment and cables in safety classes 2 and 3 by means of inspection visits. 

Section 10.3 Oversight of installation 

STUK supervises, at its discretion, installation of electrical and I&C systems and 
equipment in safety class 2 and 3. During inspection visits, STUK oversees that the 
overall implementation corresponds to the approved pre-inspection documentation 
and that it meets the required quality level. 

Section 10.4 Oversight of commissioning 

During the inspections part of the inspection programme during operation and 
construction, STUK supervises the licensee’s commissioning activities of electrical 
and I&C equipment and cables. Furthermore, STUK oversees commissioning testing 
and system tests at its discretion at the facility. 

At its discretion, STUK may perform its own commissioning inspection of electrical 
and I&C systems and equipment. During the pre-inspection of electrical and I&C 
systems, STUK specifies the systems whose commissioning inspections it will 
conduct. 

Section 10.5 Oversight during operation 

During the operation of a nuclear facility, STUK supervises the electrical and I&C 
systems, equipment and cables by evaluating the licensee’s operations and the 
effectiveness of its procedures. The inspection focuses on the procedures whereby 
the licensee ensures the reliable and correct operation of systems and equipment. 
This supervision may be carried out, for example, by reviewing the licensee’s 
guidelines, functional processes, reports, or the maintenance, repair and modification 
works of systems and individual equipment. 

The licensee’s operations are monitored in regularly repeated inspections of the 
operation inspection programme, during annual outages, and in connection with large 
modifications. 

The acceptability of the requirements pertaining to the operability of safety-classified 
electrical and I&C systems, equipment and cables, as well as the scope of periodic 
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tests are assessed by STUK during the review of the Operational Limits and 
Conditions of the nuclear facility. 

In addition, STUK regularly oversees that the environmental and operating conditions 
of safety-classified electrical and I&C equipment and cables are properly monitored 
by measurements at relevant locations and, where necessary, measures are taken to 
review maintenance programmes, service life assessments and the validity of 
qualification. STUK assesses onsite the measurement results in the extent it deems 
necessary. 

Section 10.6 Modifications during operation 

STUK applies the same principles to the supervision of modifications made during 
operation to the electrical and I&C systems and equipment of nuclear facilities as to 
the control of the design, procurement, installation and commissioning of new 
systems and equipment.  

4 International provisions concerning the scope of the guide 

International provisions concerning the scope of the guide are discussed in sections 
3.1 “General requirements for the requirement specification, selection and 
procurement of electrical and I&C equipment”, 5.10 “Type approval” and 6.1 “Special 
requirements for software-based equipment”. 

5 Impacts of the Tepco Fukushima Dai-ichi accident 

The Tepco Fukushima Dai-ichi accident has not affected the content of this guide 
because the guide mainly addresses equipment-level requirements, not general 
system-level requirements concerning nuclear facilities. 

6 Needs for changes taken into account in the update 

The needs for changes due to changes made to international and national 
laws/regulations and the change proposals made in connection with the preparation 
of the YVL Guide implementation decisions (SYLVI) together with others recorded in 
STUK’s change proposal database have been considered when updating the 
requirements. In addition, the possibilities to reduce the so-called administrative 
burden have been considered. The elimination of identified overlapping requirements 
has also been taken into account in the changes. 

6.1 New requirements 

Electrical and I&C equipment have been removed from guides YVL E.8 and YVL E.9. 
To replace the aforementioned requirements, Guide YVL E.7 now includes paras 
347a, 359 and 579 on the design and quality management of power transferring and 
load-bearing parts of non-serial electromechanical equipment in safety class 2. Paras 
404a and 578 on safety-classified pressure boundaries and pressure equipment 
within electrical and I&C equipment and para. 580 on the analysis of the interface 
between an electromechanical equipment and mechanical equipment have also been 
added. 
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YVL guides have previously addressed the testing of electrical and I&C systems and 
equipment in an overlapping manner in guides YVL B.1 and YVL E.7. To eliminate 
the overlapping, all items concerning the testing of systems have been centralised in 
Guide YVL E.7 because it is difficult to make a distinction between the system, 
software and equipment levels in testing. Paras 514a, 517a, 517b, 518a and 917a 
have been added to replace Guide YVL B.1 requirements that were not addressed in 
the guide before. 

The use of programmable microcircuits in nuclear facilities has become more 
common. The programming of circuits has not been addressed in the YVL guides 
before. The guide now includes paras 602b and 602c defining standards for the 
development of the programming of said circuits. Applicable standards are IEC EN 
62566 for safety class 2 circuits and SFS-EN 61508 for safety class 3 circuits. 

6.2 Requirements that overlapped with those in other guides 

Paras 328, 329, 330, 332 and 333 concerning configuration management have been 
removed because they were overlapping with paras 319, 322, 323, 324, 327 and 361 
of Guide YVL B.1. 

Paras 901 and 902 concerning the submittal of the quality plan have been removed 
because the submittal of the system-level quality plans is addressed in Guide 
YVL B.1 and the submittal of the equipment-level quality plan is included in the 
content requirements of the preliminary suitability analysis. 

Paras 346, 509 and 512 have been removed because they are already included in 
content requirements of the qualification plan laid down in para. 363 of Guide YVL 
B.1. Paras 903 and 904 concerning the submittal of the qualification plan have been 
removed because the submittal of system-level qualification plans is addressed in 
Guide YVL B.1 and the submittal of equipment-level qualification plan is included in 
the content requirements of the preliminary suitability analysis. 

Paras 631, 632, 633, 634, 635, 636 and 637 concerning information security have 
been removed because information security matters have been centralised in Guide 
YVL A.12. 

Paras 802, 803, 804, 805, 937 and 1013 concerning ageing management have been 
removed and moved to Guide YVL A.8 where ageing management has been 
centralised. The change applies to the special requirements for cable ageing 
management. 

Para. 530 concerning the analysis of voltage variations in the internal electrical 
networks have been removed because it is overlapping with para. 5408 of Guide YVL 
B.1. 

Paras 920, 921 and 922 concerning commissioning testing have been removed and 
replaced with para. 923 referring to Guide YVL A.5. These requirements were 
overlapping with paras 420, 423 and 512 of the aforementioned guide. 

Para. 928 concerning the periodic testing procedures is now a reference to Guide 
YVL A.6 presenting the periodic testing requirements. 
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Para. 936 concerning the submittal of the final safety analysis report has been 
removed because Guide YVL B.1 presents the relevant requirements. 

6.3 Significant changes 

Paras 358 and 529 on the design and quality management assessment enclosed 
with the final suitability analysis have been removed because they are overlapping 
with paras 343 and 355 as well as the requirements for equipment to be type-
approved. 

Para. 347 for information on the accreditation and qualification of the testing 
organisations in connection with the preliminary suitability analysis is no longer valid 
because accreditation is required for type approval work only. Information concerning 
the qualification of testing organisations will also be obtained without the 
aforementioned requirement because it has to be addressed in the qualification plan 
pursuant to para. 363 of Guide YVL B.1. 

Para. 403 of the guide no longer includes the requirement for licensee’s quality plan 
for equipment procurements. The licensee’s quality plan has been replaced with a 
delivery-specific quality plan in accordance with para. 637 of Guide A.3, i.e. a plan 
guiding the operations prepared by the supplier for itself. The guiding value of a plan 
by the supplier is greater than that of drafted by the licensee; it is virtually impossible 
for the licensee to make a quality plan to guide the production process. The licensee 
is no longer required to prepare a quality plan at equipment level because any quality 
control issues can also be recorded in the requirement specification of the equipment 
to be procured. A delivery-specific quality plan is usually not required for serially 
manufactured equipment because the quality of the product can be evaluated during 
the product and manufacturer selection phase, and normally there is no need for 
actual stage reviews during production or testing, either. A delivery-specific quality 
plan is, however, required for serially manufactured equipment if the management 
system of a supplier of a safety class 2 equipment does not meet the requirements of 
Guide YVL A.3, in which case the plan must present measures to compensate the 
deficiencies. 

Para. 505 has been changed so that a qualification plan is not required for equipment 
that do not require qualification procedures supplementing the existing 
documentation or tests. Para. 507 on the content of the qualification plan is now a 
reference to the qualification plan para. 363 of Guide YVL B.1 supplemented by 
paras 508 (suitability analyses to be prepared shall be presented) and 510 
(implementation method of independent assessment of the qualification procedures 
in safety class 2).  

Para. 506 that required the preparation of the qualification plan in accordance with 
the licensee’s management system has been removed. The requirement was 
removed to allow the plant supplier to prepare the plan also in accordance with its 
own or the project management system. 

To reduce the administrative burden, para. 561 does no longer require operating 
experience analysis for equipment in safety class 3. 
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Type approval requirements have been changed. Decision 768/2008/EC cannot 
directly be used for type approval because of the NLF model being used in the so-
called NLF-adapted EU product harmonisation sectors. The procedures in 
accordance with the decision modules may, however, be used, but there is no need 
to issue an EU-type examination certificate related to the CE marking. Paras 570 and 
570a have been formulated accordingly, and paras 573 and 576 have been removed. 
In addition, the LOCA equipment and equipment platform type approval procedures 
have been separated from each other because the more complex equipment 
platforms require to be processed by an accredited certification body. Processing by 
an accredited inspection organisation has been deemed sufficient for equipment 
intended to accident conditions. 

Para. 511 concerning software tools has been removed because the requirements 
set in chapter 6 and the software standards are sufficient. Furthermore, paras 625 
and 629 have been removed to reduce the administrative burden because said 
requirements are already included in the software standards. 

Para. 601 has been changed so that in future the publication “Licensing of safety 
critical software for nuclear reactors, Common position of seven European nuclear 
regulators and authorised technical support organisations” shall be considered only 
as regards system-level design in safety class 2. The change has been made 
because the publication mainly concerns “safety systems” as defined by the IAEA, 
i.e. systems in safety class 2 in the case of Finland. The section dealing with 
equipment is very small and does not include any relevant additional requirements to 
the IEC software standards. 

Para. 602 concerning software technical standards has been divided into two parts 
where 602 concerns software in safety class 2 and 602a software in safety class 3. 
The change enables the use of non-nuclear industry standards, like IEC 61508, in 
safety class 3.  

Para. 606 concerning the predictability of program execution has been changed so 
that it only applies to safety class 2 software. The change has been made because 
the software standards do not require deterministically specified execution cycles in 
safety class 3. 

Para. 620 requiring a report on the standards underlying the development work of 
software-based equipment has been removed because para. 618 already adequately 
covers said requirement. 

Para. 648 concerning static and dynamic tests included in the software tests has 
been removed because the software standards already contain the required V&V 
procedures. Likewise, para. 651 concerning the number of tests has been removed 
because it is overlapping with para. 650. 

The submission method of the suitability analyses to STUK laid down in para. 906 
has been changed so that the preliminary and final suitability analyses may be 
combined into a single document provided that the equipment qualification procedure 
does not include type approval, software assessments, tests or factory tests and the 
suitability analysis can be prepared directly in connection with the equipment 
selection process. Timewise, it is possible in the aforementioned cases to prepare the 
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entire suitability analysis as the designer is completing the equipment selection. 
Paras 907, 908 and 911 concerning the method of delivery of the suitability analyses 
have been removed and moved to paras 905, 905a, 905b and 905c because the 
content requirements of the preliminary and final suitability analyses have been 
separated from the submission method requirements. Para. 909 now includes a new 
deadline “to be submitted before installation” for the submission of the preliminary 
suitability analysis if no factory tests are to be conducted on the equipment. As 
always, preliminary suitability analysis of equipment intended to undergo factory tests 
shall be submitted before the tests. 

Para. 715 has been changed so that approved processing of defects and faults 
discovered during previous phases shall be verified in the licensee’s commissioning 
inspection. The old text required to verify that the aforementioned have been 
corrected which is not always possible because the final product may include 
approved deviations. 

Section 9.10 “Summary of documents to be submitted to STUK at different phases” 
has been found unclear and removed, and the same information is now presented in 
more detail elsewhere in section 9. 

The process diagrams in appendices A…E have been removed and the same 
information has been moved into the explanatory memorandum because the 
diagrams are just examples of how STUK’s supervision process supervises the 
various phases of the implementation process of a fictional facility and the phases in 
which the design and manufacturing qualification material to be submitted to STUK 
can typically be produced. They are not models for design or 
manufacturing/implementation processes. 

6.4 Reduction of administrative burden 

With regard to the aforementioned measures, the ones related to the reduction of 
administrative burden are as follows: 

• removal of overlapping requirements 
• removal of equipment quality plan and its replacement by the previously 

overlapping delivery-specific quality plan in Guide YVL A.3 
• specification removing the requirement to prepare a qualification plan if the 

equipment in question does not require qualification procedures supplementing 
the existing documentation or tests 

• removal of the requirement for an operating experience analysis for safety class 3 
equipment 

• changes to the type approval requirements 
• changing of the requirement concerning the software technical standards to 

enable the use of other nuclear industry standards, like IEC 61508, in safety 
class 3 

• changes to the software tool requirements 
• the submission method of the suitability analyses to STUK has been changed so 

that the preliminary and final suitability analyses may be combined into a single 
document provided that the equipment qualification procedure does not include 
type approval, software assessments, tests or factory tests 
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• the guide has been clarified to emphasise that only two documentations (the 
preliminary and final suitability analyses) are required of the equipment 
qualification. 
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