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Regulatory Frameworks for the Use of Nuclear Pressure Boundary Codes and Standardsin MDEP
Countries

1. Background

The Codes and Standards Working Group (CSWG) isobrtlee issue-specific working groups that the
MDEP members are undertaking; its long term gobhhisnonisation of regulatory and code requirements
for design and construction of pressure-retainimmpmonents in order to improve the
effectiveness and efficiency of the regulatory dgesreviews, increase quality of safety
assessments, and to enable each regulator to beswwomger in its ability to make safety
decisionsThe CSWG has interacted closely with the StandBelelopment Organisations (SDOs) and
CORDEL in code comparison and code convergence. The Codeparison Report STP-NU-051 has
been issued by SDO members to identify the extesindilarities and differences amongst the pressure
boundary codes and standards used in various oesintr

Besides the differences in codes and standardswaélyehow the codes and standards are applied to
systems, structures and components also affectslahiggn and construction of nuclear power plant.
Therefore, to accomplish the goal of potential harisation, it is also vital that the regulatorsrteabout
each other’s procedures, processes, and regulafionfacilitate the learning process, the CSWG meet
regularly to discuss issues relevant to licensieg neactors and using codes and standards in ilicgns
safety reviews. The CSWG communicates very fredyenith the SDOs to discuss similarities and
differences among the various codes and how tcepbavith potential harmonisation. It should be dote
that the IAEA is invited to all of the issue-spécifvorking groups within MDEP to ensure consistency
with IAEA standards.

Throughout this document, for brevity, member statational nuclear safety regulators are refetoeas
“regulators.”

2. Purpose and Scope

The primary focus of this technical report is tnsolidate information shared and accomplishments
achieved by the member countries. This report sézldocument how each MDEP regulator utilises
national or regional mechanical codes and standards safety reviews and licensing of new reagxtor
The preparation of this report, together with codeparison, could be an appropriate starting pioint
exploring potential harmonisation efforts. Souroésnformation contained in this report are frone th
CSWG representatives and information discussed DEM CSWG meetings and documents shared
between member countries. This technical reportldvdne beneficial to (1) current MDEP member
countries as a reference and (2) other non-MDE®a&ays or technical support organisations.

! Cooperation in Reactor Design Evaluation and LitenéCORDEL) working group of the World Nuclear
Association (WNA)
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3. Importance of Codes and Standards to Government Redators

Codes and standards play an important role by gimyia sound and consistent technical basis in
ensuring the safety of nuclear power plants. InymdiDEP countries, the regulator adopts or approves
codes and standards that are developed by standevétoping organisations (SDOs) or an equivalent
organisation from its country or from other couedri The development of rules for codes and stamdard
are often accomplished through a voluntary consempsacess by various organisations (e.g. utilities,
constructors, inspection agencies, vendors, acth#ggineers, industry consultants, academia, and
regulators). Using a voluntary consensus processbeaefit government regulators by eliminating the
effort and cost that would be needed to developegowent-unique standards. In addition, using a
voluntary consensus process for developing rulegddes and standards provides improved efficiency,
transparency and high-technical quality that coromfsoliciting diverse views from a group of tedali
experts with vast experience and working knowledigehis manner, codes and standards, such as those
requiring complex design and construction rulegpf@ssure-boundary components, are developed from a
broad range of perspectives that represent commdnsiry practice and incorporate a practical
understanding of how these rules will be impleménte

These voluntary consensus codes and standards lag @art of the framework used to establish the
necessary design, fabrication, construction, tgsénd performance requirements for structuresesys
and components important to safety. Participatipmegulatory bodies in the development of voluntary
consensus codes and standards provides an oppyrtaniregulators to ensure that safety views are
incorporated and codes and standards are consigtanegulatory positions and requirements.

4. Definitions

The following definitions apply to these arrangetserand are intended to provide clarity of
understanding.

4.1. Harmonisation —with respect to the CSWG work on mechanical coded atandards,
harmonisation is a framework or process by whidfedint countries can achieve convergence
and a reconciliation of differences with code regurients in order to ensure an acceptable level
of quality and safety in nuclear power plants.

4.2. Convergence- the process of establishing the same or equivalede requirements in order to
increase the areas identified as “same” or “eqaivdl as identified by the Standards
Development Organisations (SDOSs) in their Code Gaoispn Report (ASME STP-NU-051).

4.3. Reconciliation — the means to accept differences in code requitesmby justifying their
acceptability.
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5. MDEP Country Practices in Using Codes and Standards

5.1. Canada
Using Codes and Standards under CNSC Regulatory Fraework

The Canadian Nuclear Safety Commission (CNSC)pbskeed under thdluclear Safety and Control Act
(NSCAY, regulates to protect the health, safety and ggafrCanadians as well as the environment, and
to respect Canada's international commitments @n pbaceful use of nuclear energy. CNSC has
developed an effective and flexible practice imgsiodes and standards under the regulatory frarkewo

CNSC Regulatory Framework

The NSCA gives the CNSC the power to licence, aatds that any persons wishing to carry out nuelear
related activities in Canada must first obtaincarice from the CNSC. The NSCA authorises the CNSC
to attach any conditions to licences that it deemsessary to meet the NSCA’s requirements; and
authorises the CNSC to make regulations and tolole\ather regulatory tools to establish requireraent
for, and provide guidance to the use of nuclearggnand materials in Canada.

Based on the NSCA, the CNSC developed and maingmireffective and flexible regulatory framework
which consists of (Figure 1):

» NSCA,

» Regulations and by-laws that the Commission hagnpuifplace;

> Licences, certificates, licence conditions and mde

» Documents (including codes and standards) thaEM®C uses to regulate the industry

These regulatory framework elements fall into tategoriesRequirements andGuidance.

Requirements are mandatory; licensees or applicants must rheet tn order to obtain or retain a licence
or certificate to use nuclear materials or opematauclear facility.Guidance provides direction to
licensees and applicants on meeting requirements.

Codes and Standards under the Canadian Regulatoryremework

Under the CNSC regulatory framework, codes anddstals become legal requirements and have the full
force of law only if they are incorporated by refiece into Licence as Licence Conditions.

Foreign codes and standards are allowed to beasskxhg as they are referred to in the Licencerder

to do this, CNSC staff identifies and evaluatesapplicability, adequacy and sufficiency of codes a
standards, and determines which codes and stanttarde referred to in the Licence and Licence
Conditions. The codes and standards are seen amitlimum requirements for nuclear facilities;

2 Laws passed by Canadian Parliament that goverrethdation of Canada's nuclear industry which seasthe
enabling legislation.



Multinational Design Evaluation Programme Date: 16 September 2013

Technical Report — Codes and Standards working group Validity: until next update or archiving
Regulatory Frameworks for the Use of Nuclear Pressure Boundary  Version : Public version 1

Codes and Standards in MDEP Countries

[ MDEP IR-CSWG-01 Yechnical

whenever is needed, they may be supplemémﬂedven modified by staff to assure the requisaell of
safety.

CNSC Accepted Codes and Standards

CSA® standards are the main source of accepted stanttzati CNSC usually refers in the regulatory
practicé. The rationale is summarised as below:

» The Canadian nuclear industry is organised aroundigue reactor design and the CSA standards
specify the rules and material provisions for tlesign, fabrication, installation, quality assurance
and inspection and fitness-for-service assessnfeptegssure-retaining components and supports in
CANDU nuclear power plant (NPP). Similar rules grdvisions are not available or not sufficient
in other codes and standards.

» CSA standards establish provisions in a format @ESC can easily reference. CNSC regulates
Canadian nuclear industry through licensing, aratgs the full responsibility for adherence to the
CNSC requirements on licensees or applicants. Toxagions of the CSA nuclear standards are also
directed to the licensee even though the actudbmmeance of most of the work is done by others.
However other codes and standards may be diffef@ngxample, ASME Section Il is directed to
the construction of components and places the nsiipibty for adherence to the requirements on the
Certificate Holders.

» Although the CSA standards reflect the views ofpaliticipants and are developed by a consensus
process that requires substantial agreement anmmgiittee members rather than a simple majority
of votes, the users of the CSA Nuclear Standards are rexdirtiat the design, fabrication,
installation, commissioning, and operation of naclécilities in Canada are subject to the NSCA
provisions and the CNSC Regulations. If provisidns CSA Standards conflict with CNSC
requirements, the CNSC requirements take precedence

It has to be noted that the CSA standards make refetenmany provisions of the ASME Code where
they are applicable to CANDU NPPs.

Both CSA standards and ASME codes further referenaey other Canadian or US industry standards
that contain technical guidelines, common indugtrgctices, performance criteria, and recommended
safety approaches. CNSC supplementary requirenneayscite the industry standards other than those
referenced in CSA standards and applicable ASME<.oMlll these indirectly cited industry standards a
treated as &est industry practice, approach or method thahcseptable to the CNSC for
implementing its regulations.

3 CNSC Staff Review Procedures contain many supplemneprovisions.
* Canadian Standards Association.
® Other regulatory agencies in countries where CANfdahts have been built, have also incorporatedaBé
standards in their regulatory regime.
® As a member, CNSC only has one vote in the CSAeancommittee.
5
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Using Alternative Codes and Standards

The CNSC regulatory framework allows Licensees am#&tla to purchase components or build new NPP
using any alternative codes and standards, asderthey demonstrate that the alternative provides a
equivalent level of quality and safety and, ultietgt ensures the compliance with CNSC regulatory

requirements.
Enabling
Leqisla tiorf‘
Act

Regulations

Requirement

Codes and

GuidanC}/\

* Requirements if referred to in the licence
Figure 1: Elements of the CNSC Regulatory Framework

5.2. China

Nuclear Safety in China’s Legislative and StatutoryFramework

Ministry of Environmental Protection (MEP), alsoirmp called National Nuclear Safety Administration
(NNSA), is China’s regulator that is independemtrirpromotion of nuclear industry. MEP is assigned
with adequate authority and power for authorizati@gulatory review and assessment, inspection and
enforcement, and establishing safety regulatiortsth& very beginning, China decided to establish
legislative system on nuclear safety and radiagifety by referring the IAEA recommendations.
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Using Code and Standards under China’s Nuclear Safig Regulatory Framework

China’s nuclear safety regulatory framework canilhestrated as in Figure 2. Along with this is a
hierarchy of the industrial standards illustratedraFigure 3.

Safety Guides

Figure 2: Schematic lllustration of China’s NuclearSafety Regulatory Framework

Figure 3: Schematic lllustration of China’s Industrial Standards

7
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Laws are issued by the National People’'s Congresisragulations are issued by the State Council.
Departmental rules, safety guides and technicaliments are issued by the Ministry of Environmental
Protection (NNSA). National standards are issueshally jointly with other Departments, by the
Standardisation Administration. Departmental statdslare issued by the relevant Departments of the
State Council.

Laws, regulations and rules are all mandatory. t@afeides are recommendatory, but are often regarde
as mandatory because of the following statemerthénguides: This Guide is directive. Means or
methods other than those in this guide may be psedding that a safety level of the used means of
methods is justified no lower than that of thisdgli Technical documents are informative. National
standards are effective nationwide and departmataaldards are effective only within the Department
power spheres. Both national and departmental ateadsplit into two categories, mandatory and
recommendatory.

“Regulations on Supervision and Control of Civildear Safety Equipment”, issued by the State Cdunci
in 2007, specifiesthe standards for civil nuclear safety equipnierst “the technical basis for the design,
manufacture, installation and non-destructive tedt civil nuclear safety equipmehtThe State
establishes a sound system for standards for oivilear safety equipment. The standards for civil
nuclear safety equipment consist of national statglalepartmental standards and enterprise stamdard
The nuclear safety regulatory department of théeS@ouncil shall organise the formulation of the
national standards that are related to the bagiciples and technical requirements for nucleaetyaf
and publish such standards jointly with the depantnof the State Council in charge of standardigati
The other national standards for civil nuclear saésuipment shall be formulated by the departnoént
the State Council in charge of the nuclear indusind shall be published by the department of State
Council in charge of standardisation upon apprdwathe nuclear safety regulatory department of the
State Council. The departmental standards for owdlear safety equipment shall be formulated lgy th
department of the State Council of the nuclear stgu published by the department upon approval by
the nuclear safety regulatory department of theéeS@ouncil, and submitted for the record to the
department of the State Council in charge of statigiation.

Where the national or departmental standards fdrriclear safety equipment have not been fornedlat
yet, the unit for design, manufacture, installatiand non-destructive test of civil nuclear safety
equipment shall apply the standards approved byntitdear safety regulatory department of the State
Council.

China’s Practices regarding the Usage of Nuclear $&ty Equipment Standards

Qinshan Nuclear Power Plant is the first in Chind &s construction was started before the foundabf
NNSA. The design and construction Standards andnsSlarsed were mainly American supplemented by
domestic ones. Reparative safety review mainlhgdeatin US NRC documents.

NNSA, after its foundation, started its own regatatCodes and Guides system mainly based on tHose o
IAEA. The Codes and Guides here correspond to Dmeat Rules and Safety Guides in Figure 2. For
imported nuclear power plantdiINSA, in the early stage, generally accepted deaigh construction
standards of the country exporting the NPP withrergmuisite that the four regulatory Codes (siting,

8
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design, operation and quality assurance) issuetNN$A must be satisfied. The accepted standards
include RCC-MJMTHAD I and ASME etc.

The domestic Qinshan Phase Il was based on Daya lRaywith significant modifications. NNSA
accepted RCC series for design and constructio®inghan Phase Il. Other countries’ design and
construction codes and standards should be usamhhbination of some additional requirements, iba g
to RCC requirements is identified.

For the presently prevailing domestic NPPs, NNS&epts the following principles. All the currently
effective laws, regulations, department rules an M#PP safety and environmental protection issued by
Chinese government must be observed. Safety gusitl$ also be observed in principle. The French
RCC series shall be applied with necessary modiifica in need of self design and localisation of
fabrication. For the components purchased in foremuntries, the applied codes and standards sheuld
at least equivalent to the French RCCs. For exzeaticonditions, design and construction codes or
standards other than RCC series can be used, prbiltht the mandatory safety requirements are
justified not to be compromised.

For Sanmen and Haiyang nuclear power plants, iregdriom America, the following principles were
used in safety review. All the currently effectilaavs, regulations, and national mandatory standands
the NPP safety and environmental protection issbgdChinese government must be observed.
Departmental rules shall also be observed in miaciRegulatory guides should be referenced and
different methodologies can be used with justifratthat the safety requirements will not be
compromised. American Laws and CFRs applicableR4@00 may be used in the safety review. NNSA
accepts design and construction codes and stanlisedsin the NRC approved AP1000 DCD, including
ASME, ASTM, IEEE and others. The use of design eodstruction codes different from those in the
DCD should be justified case by case, or they shbale been accepted by NRC.

For Taishan nuclear power plant, imported from Eearthe following principles were used in safety
review. All the currently effective laws, regulai® and national mandatory standards on the NR¥®ysaf
and environmental protection issued by Chinese mowent must be observed. Departmental rules shall
also be observed in principle. Regulatory guidesikhbe referenced and different methodologiesbean
used with justification that the safety requirensentll not be compromised. Relevant Decrees in geyo
practices of and accepted methodologies by Frenclear regulatory body, and relevant nuclear safety
guides in the world may be used as referencesr®taedards or norms popular in the world may béso
used with the agreement of NNSA, and with specied taken to harmonise the interfaces.

Looking to the future

China will definitely have its own self-designeé|fsconstructed and self-operated nuclear powertpla

A nation-wide project for nuclear power plant desand construction standard is in process andutuit

till now. The use of domestic standards will beyveruch encouraged for new design reactors. For NPPs
having a reference design and also with evolutipnaodifications, the preferable selection shouldhze

use of same standard series with that of its reéer@lant.
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5.3. Finland

Overview of regulations and practices in Finland geerning the application of mechanical codes
and standards in nuclear power plants

STUK’s regulatory work and oversight related to leac reactors is based on Nuclear Energy Act
(990/1987). The guiding principle is given in Sext7a of the Act and it is:
“The safety of nuclear energy use shall be mairdiat as high a level as practically possible.
For the further development of safety, measured &leaimplemented that can be considered
justified considering operating experience and safeesearch and advances in science and
technology.”

More detailed safety requirements are presenteshb@luclear Energy Act, Section 7r):
“The Radiation and Nuclear Safety Authority (STUWKRIl specify detailed safety requirements
concerning the implementation of safety level iooadance with this Act.
Further, the Radiation and Nuclear Safety Authof8fUK) shall specify the safety requirements
it sets in accordance with the safety sectors wealin the use of nuclear energy, and publish
them as part of the regulations issued by the Riiaand Nuclear Safety Authority (STUK).
The safety requirements of the Radiation and Nu@adety Authority (STUK) are binding on the
licensee, while preserving the licensee's righprtmpose an alternative procedure or solution to
that provided for in the regulations. If the liceescan convincingly demonstrate that the
proposed procedure or solution will implement safgandards in accordance with this Act, the
Radiation and Nuclear Safety Authority (STUK) mpgrave procedure or solution by which the
safety level set forth is achieved.”

The act is supplemented with several decrees. Tdst important of those is the Nuclear Energy Decree
(161/1988). In the hierarchy, on the top is the ISacEnergy Act, below that are the decrees anovbel
the decrees are the national regulations, the lfxcéVL-guides, which contain also practical rukesd
guidelines to perform the regulatory work. BecallmeYVL-guides are written at STUK, it is possiibie
some cases to make decisions that may slightherdifom the guides, if the required safety level is
achieved.

In Finnish YVL-guides the components are dividetb id safety classes (SC 1-4) based on their safety
significance. Safety classified (SC 1-4) pressugeipment is defined as nuclear pressure equipment.
Equipment that has no safety significance is atfnarg (conventional) pressure equipment (EYT). The
classification follows practically the classificati of ASME (US NRC) and RCC-M.

Complete renewal of STUK'’s regulatory (YVL) guidssunderway. The old guides are applied to the
operating power plants and also to Olkiluoto 3 (&L which is under construction. The new guide$ wil
be applied when new nuclear power plants will lserised. The differences between the old and new
guide series are more or less in the structurbeofjtiide system, not so much in the substanceckEdige
series E of the new guides is devoted to desigmaartufacturing of components:

E.1: Inspection, testing and certification orgatians

E.3: Pressure vessels and piping

E.4: Pressure equipment strength analyses

E.5: Pressure equipment in-service inspections

10
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E.6: Steel and concrete structures
E.8: Valve units

E.9: Pump units

E.11: Lifting devices

STUK'’s duties in Pressure equipment (PE) survaillaare shown in table 1. The main ideas from the
table 1 are given below:

Approves Construction Plans of nuclear PE;

Approves the manufacturers of nuclear PE;

Approves the inspection and testing organisatiorgatry out control of PE;

Gives detailed requirements for the safety of eaicPE;

Gives detailed requirements for the manufacturimg) guality assurance of nuclear PE;

Controls and inspects the design, manufacturirgjallation, operation, maintenance and repair
of nuclear PE;

Controls and inspects the installation, operatiaintenance and repair of ordinary PE;

Gives requirements for the licensee to ensuredfetysof PE and to control the adherence to all
the requirements;

The principles of STUK’s control activities for P&re also applied to other mechanical
equipment.

YV VYV VVVVVYVY

Design and manufacturing documents of each compowgenstitute a Construction Plan. The
Construction Plan should be submitted to STUK amaally it should have STUK'’s acceptance before
start of manufacturing. Typically the ConstructiBtan contains such documentation as design basis,
drawings, materials, strength analysis, hydrautialysis, description of manufacturing, qualificatio
guality control and operating experiences.

The new strength analysis guide E.4 (current Jdfyesses stress, brittle fracture and Leak befaakb
(LBB) analysis and related monitoring activitiesSME 11l is a primary minimum requirement for stress
analysis, but also other corresponding Codes maydasened applicable if approved and applied in
vendor’s country. The current guide YVL 3.5 refars

ASME I, 1ll, XI (ed. 1995);

RG 1.20, 1.154;

SRP 3.6.2, 3.6.3;

ANSI/ANS-58.2;

ASTM E 1921;

NAFEMS Quality Standards.

VVVVVY

In the new guides also IAEA and WENRA guides wit ladded to the reference list and some
obsolescent references will be omitted.

There have been some specific requirements inriind@ far. Thermal stratification, thermal cycliimg
cladding and environmental effects have to be demed in fatigue analysis. Design basis accidents
(DBA) have been regarded as normal operation fanseguently needed safeguard components.
Commercial airplane crash is treated as a DBA. Blaterministic and probabilistic PTS analyses and
Master Curve approach are applied for RPV. Quatignagement has been overseen via audits and also
with comparative analyses performed by independeganisations or engineering offices.

11
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French RCC-M was applied to OL3 design. It wasdms cases supplemented with e.g. ASME, ANSI,
KTA or EN. There are some distinguishing featurest tare still under discussion. A topical Report
comparing RCC-M versus ASME was delivered and amatoin the context of PSAR review. The
plasticity correction for fatigue analysis is in DA typically less conservative than in ASME. Load
category 2 combines normal and upset conditionghvhie thus enveloped by the design pressure and
temperature. Fast fracture analysis of Annex Z €& abntains ductile tearing in case screeningriite
are not met.

The following examples illustrate observed diffaves between different codes. These cases have
emerged during the licensing of OL3 plant.

Example 1: Operability and functional capability

ASME Il establishment of level A through D serviliits is addressed in NCA 2140. For safeguards
components, STUK interprets plant's emergency/éalitonditions as level B service if component’s
active function (operability) is required and Cwseg if passive function (functional capability) is
required.

RCC-M regards plant's'#4"™ category (emergency/faulted) conditions as least as severe "agevel
C/D loads. KTA 2201.4 prescribes level B/C if aetifunctional capability is required during/afteeth
event, D if passive functional capability is reeair

Example 2: Standard Piping Products

ASME IIl and RCC-M permit standard products (fig#) for Class 1 piping to be designed according to
dimensional standards such as ANSI/ASME B16.9. Blésmdard sets forth a proof test procedure to
qualify the design, i.e. that the burst test presssi at least as great as for equivalent strgigig. One

test, representative of the production, may qualityer fittings over a wide size and thickness eang
Direct proportionality to tensile properties hofds fittings made from various grades of steel.

However, STUK finds this approach unsatisfactorgpiRsentativeness e.g. between carbon steel and
austenitic stainless steel fittings is uncleartirt wall thickness data is also needed to confirm
representativeness and to enable constructiondtispe

Example 3: Fast Fracture Analysis

RCC-M 2002 prescribes that brittle fracture analyshould be performed for ferritic steel vessels
whenever the lowest operating temperature fallsovethe transition temperature RF +50°C.
Otherwise the potential for ductile tearing shalldmalyzed.

STUK decided that this standard application maylsolimited to brittle fracture which would haveebe
the sole YVL 3.5 requirement. The +50°C margin rbayinadequate. Intermediate regime fromyiRT
+40°C to RTpr +60°C was defined where both types of mechanidmitle and ductile, shall be
analyzed.

Example 4: LWR Environmental Effects on Fatigue

YVL 3.5 prescribes that the environmental effechlsbe considered. ASME Il design fatigue curve
applications shall be justified. This was appliedbperating plants as well when their license esiters
were reviewed. For OL3 experimentally verified, Factors were required. RG 1.207 endorses
NUREG/CR-6909 methodology in combination with tlewnANL air design curve for SS. ASME design

12
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fatigue curve in air respectively changed in 20dien. OL 1 and OL 2 pilot study suggests that dire
curve dominates change in BWR. STUK schedules optalG 1.207 in the new YVL E.4.

Example 5: Leak-Before-Break

YVL 3.5 refers to SRP 3.6.3 procedure, alternaiwdICL breaks shall be postulated according to SRP
3.6.2.

Due to missing national safety authority approv@B was not fully adopted to OL3 (EPR), but was
combined with the WR concept of French N4s. Desigiension analyses on RPV internals integrity in
case of postulated MCL break became the third ei¢miethe DiP concept. Current international trends
Transition break size in USA, Germany updates Biaclusion (BP) and prepares KTA 3206 on LBB,
STUK is making LBB mandatory for the MCL, applicats to MSL and MFWL are also foreseen.
Dynamic effects of postulated MCL breaks could big/feliminated. Further attention should be paid t
technical and organisational BP measures.

13
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Table 1. STUK’s duties in Pressure equipment (PE) surveillance ancontrol

STUK's activities in PE surveillance and control

AGEING SURVEILLANCE

INSTALLATION PLAN

PLANS FOR PERIODIC INPECTIONS

INSPECTION OF INSTALLATION

RESULTS OF PERIODIC INSPECTIONS

COMMISSIONING INSPECTION

PE REGISTER PERIODIC INSPECTIONS
REPAIR REPAIR WORK PLANS

AND INSPECTION OF REPAIR WORK
MODIFICATION MODIFICATION PLANS
PROCESS INPECTION OF MODIFICATIONS

STUK

[ inspection company approved by STUK

STUK or Inspection company approved by STUK

Inspection company in accordance PE legislation

Licensee’s inspection organisation

14

Safety classes 1-4 |EYT EYT Essential Sound
SURVEILLANCE Nuclear pressure equipment | Ordinary pressure equipment Safety classes safety engineering
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5.4. France
French regulatory framework overview

The French regulatory framework on pressure equipne transposed from the European pressure
equipment directive (PED) 97/23/EC. The Decembé&l 1999 decree, which is similao the directive,
was implemented by several regulatory orders. Aifiperder regulates the nuclear pressure equipmen

December 13 1999 decree (similar to the 97/23/EC European directive)

Design and
manufacturing

December 12" 2005 order

v ____December 21* 1999 order .
(ESPN)

Operating November 10th
and in- 1999 order order
service
Main primary and

secondary systems Conventional pressure
»
equipment

A

Nuclear equipment (ESPN)

4
A
A
v

Conventional pressure equipment principles for degin and manufacturing
Those principles are determined in the 97/23/E@pean directive.

The directive defines essential safety requiremevtitch have to be met by the equipments. The
manufacturer is responsible for that. European baised standards can be used (e.g. EN-13445)chf su
standards requirements are met, the pressure egpipsmpresumed to comply with the safety essential
requirements.

Above 0.5 bar, the directive applies to vesselmpefi over-pressure protection devices, pressure

accessories and assemblies of equipment. The eguntpaclassified by the level of pressure (categor
0to IV).
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The essential safety requirements are objectiv@$echnical means are determined to reach themishi
incumbent upon the manufacturer. The requirememse summarised as follows:
» Design:
- appropriate loads for intended use and reasonal#géen operating conditions;
- appropriate values for material properties;
- account of all foreseen degradation mechanisms;
- safety factors;
- analysis (calculations) or experimental method;
- over-pressure protection;
- safety accessories adapted to conditions (resistaglcability, redundancy, positive safety, ...);
- must allow in-service inspection;
» Materials:
- appropriate for the lifetime of the equipment;
- appropriate for welding;
- compliance with European harmonised standardgewific material appreciation;
» Manufacturing:
- no defects, cracks, modification of material preoijpsrduring manufacturing (thus, appropriate
heat treatments must be applied);
- welds and non destructive examinations must bexpagd through qualifications;
» Specific quantitative requirements:
- allowable stress;
- joint coefficient;
- over-pressure protection devices;
hydrostatic test pressure;
ductility of materials.
A final conformity assessment procedure is perfarmneder the control of an independent body.

Nuclear pressure equipment principles for design ashmanufacturing
The nuclear pressure equipment is regulated osaime basis as the conventional pressure equipment.

The French regulatory specific order (Decembét 2@05) determineadditional requirements to take
into account the importance for safety of levebinponents and the importance of radioactive reteimse
case of failure of other components. These req@ntsnprovide a stronger guarantee of the quality of
nuclear pressure equipments.

The equipment is classified in three decreasingl$eW1, N2 and N3 according to the quantity of
radioactivity that could be released in case dtifaiof the equipment and the importance for safdty
theses equipments. For example, the main primadysaoondary systems of the French PWR reactors
classification is N1.

The highest requirements apply to nuclear pressgugpment classified N1 and pressure categories | t
IV:
» Design:
- hazard analysis;
- must minimise the loss of integrity risk;
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- description of all the conditions and loads;
- account of material ageing due to radiation expssur
> Materials:
- must not limit the possibility of non destructivecaminations during manufacturing and
operation;
- certain mechanical properties must comply with givalues;
- the manufacturer must prove the conformity of theemials;
» Manufacturing:
- requirements on forging and casting;
- technical qualification of certain equipment to miise the risk of heterogeneous material
properties;
- requirements on permanent assemblies and on wehl awerlay;
» Non destructive examinations:
- on permanent assemblies;
- 100% of the volume for pressure assemblies andafsting components;
- must detect unacceptable defects;
- visual examination of each final surface;
» Final conformity assessment:
- the manufacturer must comply with the H procedqrelity assurance);
- for each equipment, the final conformity assessrigetite G procedure (detailed verification on
every operation);
- the final conformity assessment is performed byémeregulator, ASN.

The codes and standards

The nuclear or conventional pressure equipment rfisisiply” comply with the safety essential
requirements, by any means. This must be provatéoynanufacturer.

During the first step of conformity assessmentrfenufacturer has to provide to the body in chafge o
conformity assessment a set of documents, includitigt of all codes and standards he plans taruse
order to meet essential safety requirements. Theufaeturer also provides an analysis of all the
dangerous hazards that can occur due to pressuieramdioactivity and identify essential safety
requirements to be applied to prevent those rigkggulatory essential safety requirement onlyiappl
when the corresponding risk exists... but when tsle eékists, the requirement has to be met.

The body in charge of conformity assessment sheelify that the codes and standards chosen by the
manufacturer include appropriate means to meeéttezgiirements.

For the conventional pressure equipment, if theopean harmonised standards are met, the pressure
equipment is presumed to comply with essentiatgaézuirements.

Except for the case above, the French regulati@s dot approve nor implement any code or standard.
For example, the use of RCC-M code doesn'’t imply #il essential safety requirements are met.
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Role of the regulatory body (ASN or third part inspection body)

The regulatory body must ensure that essentiatysaéguirements are taken into account. This can be
achieved in two ways:
» an integrated part of a code (e.g. RCC-M Code) mxplain the measures taken to meet the
essential safety requirements,
or
» the manufacturer may provide an analysis explaiffiogy measures from a code meet the
essential safety requirements (EDF/AREVA choice).

ASN'’s review can be performed for multiple compatseand can deal with various aspects (such as
design and manufacturing).

For main primary and secondary systems’ equipm@genel N1 equipments), ASN actually assesses the
capability of RCC-M code to fulfil essential safegquirements (since there is no formal approvahef
code).

It should be noticed that the manufacturer sometispecifies additional requirements in order tdilful
essential safety requirements. Those additionaliiregpents are documented in several documents
(equipment specification, internal parts technggacifications...).

For other equipment (level N2 and N3 equipments®, ASME code can be applied, but to fulfil the

whole regulatory requirements, counterparts haveetaefined by the manufacturer. Third-party bodies
have to assess the capability of those counterjmafisfil essential safety requirements.
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/‘
Essential safety requirements 1- Assessment of Manufacturing
applicable to nuclear equipment Technical Bases
according to manufacturer’'s
risk analysis
\.
Codes and standards chosen 2- Assessment of Technical
by the manufacturer " Documentation
with any additional
requirements
- 3- Manufacturing
Manufacturing procedures Inspections
implemented by the
manufacturer
and its subcontractors
Manufacturing operations
carried out at the manufacturer’'s
and its subcontractors’ workshops
Figure 4. Steps of the conformity assessment
5.5. Japan

Regulatory Practices on Application of the Standard provided by academic societies and
associations

The regulatory requirements for securing safetyhef nuclear installations are specified in the Rwac
Regulation Act or the Electricity Business Act. Bdson them, the Ministerial Ordinances for
Establishing Technical Standards were providedcitoalance with the Reactor Regulation Act or the
Electricity Business Act.

The competent minister is responsible for estalvght, revision and abolishment of Ministerial
Ordinances and Ministerial Public Notices regardieghnical standards; namely, preparation and
revision of specific regulatory requirements arsigrsed to the regulator.

In January 2006, NISA (Nuclear and Industrial Saf&gency, the Regulator) revised the Ministerial
Ordinance for Establishing Technical StandardsNaclear Power Generation Equipments (hereinafter
referred to as “Technical Standards Ministerial i@adce”) so that the standards provided by academic
societies and associations endorsed by the regusteindards of academic societies and associations
may be used for the codes on the detailed techmigatifications in the regulatory requirements.
Accordingly, the safety performance with which theslear installation should comply is provided bg t
Technical Standards Ministerial Ordinance, while 8pecific technical specifications are determined
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using the standards of academic societies andiasas endorsed by NISA. When NISA endorses the
standards of academic societies and associatiimspliements the technical evaluation with takingpi
account the opinions of experts from Advisory Cottteeai for Natural Resources and Energy.

In this technical evaluation, for the determinatioihwhether the standards have met the regulatory
requirements as the regulatory codes, the followmnditions are considered:

» The development process of the standards shaléaly equitability and openness (an unbiased
constituent of members, release of proceedingslemmgntation of public review, documentation
and release of the development procedures, etc.);

» The items and scope of the standards shall conoptid performance required by the technical
standards or other legislation and regulationgherdocuments based on them (consistency with
the scope of the regulatory requirements);

» The specific approaches and specifications for rieelh matters necessary to achieve the
performance required by the technical standardd sleadescribed. The specific approaches,
specifications, methods and actions shall be deedrior the technical matters necessary to attain
the requirements by the other legislation and @rs or the documents based on them;

» The technical validity of the specific approactmsecifications, methods and actions shown in the
standards of academic societies and associatioal Isb verified or its rationales shall be
described.

In order to improve the efficiency and effectivenes$ the regulations, NISA has determined to méke i
decision promptly, with respecting the engineerimgights of the experts participating in the
development processes of the standards. As ofrtleoEMarch, 2010, NISA announced a total of 45
standards of academic societies and associatiomsl @@ used. One of these endorsed standards is
JSME'’s “Standards for Nuclear Power Generation gigeint: Design and Construction Standards.”

(The view above comes from the latest national ntegfaJapan for Convention on Nuclear Safety)

5.6. Republic of Korea

Regulatory Practices Governing the Application of @des and Standards in Nuclear Power Plants
Regulatory Framework

In Korea, The Nuclear Safety and Security Commis$lSSC) is in charge of regulation to protect the
public health and to preserve the environment fieeradiation hazards that might be accompaniel wit
the peaceful use of nuclear energy. The legal fraariefor the regulation of nuclear facilities costsi of
Acts, Enforcement Decrees, Enforcement Regulatiand, NSSC Notice. The laws relating to nuclear
energy include Nuclear Safety Act (NSA), Nucleaahility Act (NLA), Act on Physical Protection and
Radiological Emergency (APPRE), and so on. Reggrthie legal framework, it is noted that: (1) the
Enforcement Decree of the NSA addresses the metbquist the philosophy prescribed in the NSA into
practice; (2) the Enforcement Regulation of the NB&scribes procedural items in general; and @) th
Notices of NSSC provide regulatory requirementstlfi@ application of Korea Electric Power Industry
Code (KEPIC), and so on. There also exist regufastaindards and guidelines that are managed by the
Korea Institute of Nuclear Safety (KINS) in accanda with the Rules for Entrusted Regulatory
Activities which was developed to facilitate theplementation process of the regulatory work engdist
to KINS by NSSC. Additionally, there are review a@ndpection guidelines that are used as references
carrying out the regulatory work.
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The regulations and guides provide a framework eduirements and conditions for individual
authorisation (such as construction permit, opegdicense, etc.). The safety assessment for aartisn
and operation of a nuclear power plant is presdribethe following parts of the Nuclear Safety Act:
Article 10 for construction permit, Article 12 fatandard design approval, Article 20 for operating
license, Article 23 for Periodic Safety Review, idle 28 for decommissioning, Paragraph 4 of NSA
Enforcement Decree Article 36 for continued operatbeyond design life, and so on. The inspection
relating to construction and operation of a nuclgarer plant is addressed in the following partshef
NSA: Article 16 for construction-related inspectiofwrticle 22 for operation-related inspection. The
guality assurance inspection is addressed in NFArEeament Decree Article 31.

The specific details for such an individual autbation (for example, requirements for submittal
documents) are included in the Enforcement Decnee Regulation associated with the NSA (such as
NSA Enforcement Decree Articles 17, 22, 27, 33, 35, and more details are provided in the NSSC
Notices where necessary. KINS, in charge of teehrggaluation for an individual authorisation, desr
out regulatory activities with a variety of revieamd inspection guidelines (such as the Safety Revie
Guidelines for PWR Nuclear Power Plants, the InspedcGuidelines for Periodic Inspections, and sp on
established for consistent and effective reviewiasdection.

Codes and Standards under the Framework

The basic criteria used when evaluating complianéd the requirements and recommendations
prescribed by the relevant rules are properly cédle in regulations and guides.

The basic criteria relating to construction pernaitel operating license are provided in the respecti
articles of the Nuclear Safety Act, for exampleitidde 11 for construction permit, Article 21 for
operating license, Articles 16 and 22 for inspettidSA Enforcement Regulation 25 for Periodic Safet
Review, and so on.

General design requirements and technical standardenfirm compliance with the requirements and
recommendations demanded by permit criteria aleatefd in the respective Enforcement Decree and
Regulations (such as the Regulation on Technicahdatrds for Nuclear Reactor Facilities, etc., the
Enforcement Regulation Article 6, and so on) arel rifore detailed technical standards are provided in
the respective NSSC Notices. For example, NSSCchldtb. 2012-13 provides guidelines for application
of Korea Electric Power Industry Code (KEPIC) igsiy the Korea Electric Association (KEA) as the
technical standards related to the construction aperation of nuclear power reactor and related
facilities, defined in Articles 11 and 21 of thedlear Safety Act.

The basic criteria for inspection of a nuclear poplant are prescribed in the NSA related regutetio
(such as NSA Enforcement Decree Article 27 forqerational inspection, or NSA Enforcement Decree
Article 35 for periodic inspection), and more ditaire reflected in the associated NSSC Notices. Fo
example, NSSC Notice No. 2012-10 provides the & on in-service inspection of the safety-ralate
facilities and describes guidelines for applicatadrinspection standards such as KEPIC MI, ASME Sec
XI, CAN/CSA-N285.4 and N285.5 for the pressurizezhvy water reactor and RCC-G Part 3 for the
Framatome type reactor.
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(KEPIC, ASME, IEEE, ACI, etc.)

Figure 5: Legal Framework for Safety Regulation ofNuclear Facilities

5.7. Russian Federation

Regulatory practice governing the use of regulatorglocuments for nuclear facilities (nuclear power
plants)

The basis of regulatory activity in the field obatic energy use in the Russian Federation is Igid b
Convention on Nuclear Safety (Vienna, 17th June4)9®%hich entered into force for the Russian
Federation on 24.10.1996 (here below called thev@ution). Article 7 of the Convention defines a
legislative and regulatory framework to govern fladety of nuclear facilities in relation to the mgdb
under revie; and indicates the required provisions:

» the establishment of applicable national safetyiregnents and regulations;
» the enforcement of applicable regulations ... luiding suspension, modification or revocation.

! Licensing is not discussed in this paper.
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The Russian Federation established and implementsldtive and regulatory framework required for
fulfilment of the obligations ensuing from the Cemtion. The Federal Law on the Use of Atomic Energy
was adopted and entered in force in 1995. Artiotd that Law defines the approaches to enforcemnt
national requirements and regulatory provisionthanfield of safe use of atomic energy and estabtis
federal rules and regulations;

"Federal rules and regulations (hereinafter calledes and regulations) in the sphere of the use of
atomic energy establish the safety criteria whick abligatory for the conduct of any type of
activity in the sphere of the use of atomic energy.

A schedule of the Federal rules and regulationthinsphere of the use of atomic energy, and also
amendments and additions to that schedule shalipgmeoved by the Government of the Russian
Federation. The rules and regulations in the sphef the use of atomic energy are drafted and
approved in the manner established by the Goverhofehe Russian Federation”.

“After the rules and regulations in the sphere bé tuse of atomic energy come into force, they
shall bebinding on all persons who carry out activity in the sphefe¢he use of atomic energy and
shall be in force throughout the territory of thadRian Federation."

Rules and regulations are developed consideringmieendations of international organizations in the
sphere of atomic energy, where the Russian Federpérticipates. Article 23 of the Federal Law be t
Use of Atomic Energy establishes th&tdte regulation of safety aspects in the use ahit energy is
the activity of Federal executive agencies andeSa#mic energy corporation ‘Rosatdm'This activity

is focused on the organisation of development, amrand enforcement of rules and regulations @ th
field of atomic energy, and also control (supenundiof their implementation. The kinds of actiggiin
the field of regulation of nuclear, radiation, isthial and fire safety and allocation of powerghts,
obligations and responsibility of respective bodiee established in the regulations of the stafietysa
regulation bodies.

The powers of the Federal Environmental, Induséied Nuclear Supervision Service were establislyed b
the Resolution of the Government of the Russiarefaibn dated 30.07.2004 No. 401, which endorses
the Regulations of the Federal Environmental, ltrialsand Nuclear Supervision Service (here below
called Rostechnadzor).

The Regulations establish that Rostechnadzothis State safety regulatory body for the use omato
energy, and also the regulatory body under the Convention on Nucl&afety. In particular,
Rostechnadzor exercises the following powers:

"on the basis and in fulfilment of the Constitutimfithe Russian Federation, federal constitutional
laws, federal laws, acts of the President of thesdn Federation and the Government of the
Russian Federation, independently adopts regulategel acts in the established sphere of
activity, including federal rules and regulatiomsthe field of atomic energy".

Resolution of the Government of the Russian Feieradated 01.12.1997 No. 1511 endorsed the
"Regulations on the development and approval ofrédeles and regulations in the field of atomic
energy and the list of federal rules and regulasidn the field of atomic energyThe Regulations
established theptocedure for development, coordination, approvad &nforcement of federal rules and
regulations in the field of atomic energy, and dlstooduction of changes and additions
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Also, a regulatory document establishirighe system of Rostechnadzor regulatory docurhenggting

in the field of atomic energy. The system of retpnria documents is the entirety of regulatory docotse
approved by Rostechnadzor, which are aimed at ieigsnuclear and radiation safety of nuclear faeit

for the purpose of protecting the employees (pavsnof nuclear facilities, population and the
environment against radiation hazards. The systeRostechnadzor regulatory documents consists of
regulatory documents of the following categoridederal rules and regulations in the field of atomi
energy; safety guides; regulatory documents.

The federal rules and regulations in the field tofdic energy as approved by the state safety remyla
body for atomic energy regulate technical and adtnative aspects of safety assurance for theitesv
related to the use of atomic energy. Safety guidesain the methods and ways to meet the requiresmen
of federal rules and regulations acceptable for nbgulatory body. Regulatory documents contain
administrative regulations based on legislative atinér regulatory legal acts, which establish raled
procedures in a certain field of activities belangto the sphere of competence of the regulatody.bo

In 2002 the federal law "On Technical Regulationd. NL84-FZ entered in force, which regulates the
relationships emerging from:

» development, acceptance, application and fulfiimehbbligatory requirements for the
products or related design processes (includingvegir production, construction,
installation, operation, storage, transportatiospalsal and recovery;

» development, acceptance, application and fulfilm@nta voluntary basis of requirements
for the products, design processes (including sQiryroduction, construction, installation,
operation, storage, transportation, disposal amdvery, fulfilling works or rendering
services.

Regulatory practice in the field of atomic enerdgoainvolves application of different standards as
defined by the federal law "On Technical Regulatidrne following documents belong to the documents
in the field of standardisation, which are usethmterritory of the Russian Federation:

» national standards - the standards endorsed bydtienal standardisation body of the
Russian Federation;

» codes of practice - the documents in the sphestanidardisation, which contain technical
regulations and (or) description of design proces@acluding survey), production,
installation, adjustment, operation, storage, tparsition and disposal of products, and
which are used on a voluntary basis for the purpoiseneeting the requirements of
technical specifications;

» international standards, regional standards, regicodes of practice, standards of foreign
countries and codes of practice of foreign coustregistered with the Federal Information
Fund of Technical Regulations and Standards;

» duly authenticated Russian translations of intéonat standards, regional standards,
regional codes of practice, standards of foreigmties and codes of practice of foreign
countries registered with the national standariinabody of the Russian Federation.
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The quality of normative and legal safety regulatio the field of atomic energy is achieved, in
particular, by:

» analysis of regulatory practices in the field adraic energy and timely action to improve
the regulatory framework;

» development and introduction of regulatory docursembntaining procedures for
fulfilment of the tasks, functions and powers assijto Rostechnadzor;

» taking into account foreign experience and reconttagans of international organisations
on the subject of state safety regulation in thilfof atomic energy.

In the framework of technical regulation, which dsfined by the Federal Law "On the Technical

Regulation" as legal regulation of the relationship the sphere of establishment, application and
implementation of obligatory requirements for proidy and in the sphere of conformity assessmeat, th
conformity assessment is used for atomic energyicapions as prescribed by article 37 of the Feldera
Law "On the Use of Atomic Energy" in the formatatfiigatory certification.

For obligatory certification of the items designfed nuclear facilities or those produced by them, a
System of certification of equipment, items anchtextogies for nuclear installations, radiation s®gr
and storage facilities was launched in 1999 a®dymt of joint effort of Minatom of Russia, Gosaiard

of Russia and Gosatomnadzor of Russia.

Organisational structure and basic rules of thete®ys and procedure of interaction between its
participants were established in the documenth@f3ystem approved by the managers of Minatom of
Russia, Gosstandard of Russia and Gosatomnadfarssia.

One of the key issues of conformity assessmenhefitems against the requirements of regulatory
documents is that certification is conducted far dguipment important for safety of nuclear faeiitin
order to verify that characteristics (parameteffs)he equipment meet the established requirements o
regulatory documents considering safety classiticat

Certification serves to assess conformity with teguy requirements of the following parameters
(characteristics) of the products:

classification with regard to safety of nuclear powlants;

safety parameters;

designation parameters (functional parameters);

structural requirements;

resistance to external impacts;

reliability parameters;

software requirements;

electromagnetic compatibility requirements.

VVVVYVYYVY

The results of completed activities lead to thectusion that conformity assessment of productsregai
the requirements of regulatory documents in thenfaf obligatory certification makes significant
contribution to assuring acceptable safety leveluaflear facilities.
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5.8. South Africa

Overview of Regulations and Practices Governing thé\pplication of Codes and Standards in
Nuclear Installations in the Republic of South Africa

Legislation

The South African National Nuclear Regulator (NNBulates nuclear activities in accordance with the
NNR Act /1/ that confers upon the NNR the respaiigibof, inter alia, providing technical and
administrative requirements for nuclear authorigetithat include the exercising of regulatory cantr
related to safety over the design, constructioeraton, and manufacture of component parts ofaaucl
installations.

The Occupational Health and Safety Act /2/ proviftesthe promulgation of Regulations controlling
aspects related to risks to health and safetyngriBom or connected with the activities of persans
work. Included in this suite of regulations are uegments for the design, manufacture, construgction
installation, operation and use of plant machinery.

In this respect, the Pressure Equipment RegulaiiBE®R) /3/ provides the regulations for the design,
construction, and use of pressurised equipmenmtdustry. The main purpose of the PER is to provide
the essential safety requirements with respedtdause of pressurised equipment or systems; hdree,
legal obligations and responsibilities of manufaetst and owners in respect of design, manufacture,
registration, operation, inspection, and mainteepaare contained in the document. A number of health
and safety standards are incorporated into thdatigui by reference.

The PER invokes the application of SANS 347 in &h categorisation and conformity assessment of
pressurised equipment and requires the use of @t health and safety standard (constructioe)cod
incorporated into SANS 347 /4/ for the design, nfacwre, repair, modification, inspection and tegti

of pressure equipment. SANS 347 is modeled on thefdean Pressure Equipment Directive. It currently
does not include specific rules for pressurisedipggent for nuclear service. Notwithstanding, this
document includes a list of approved codes andiatals that are required to be used for the design a
construction of approved pressure equipment. ludes nuclear codes.

Implementation of Legislation and National Practice

It is the role of the Department of Labour undex 8outh African government to regulate occupational
safety under the Occupational Health and Safety Kcis also its’ mandate to regulate pressurised
systems and equipment both in nuclear and otheretional applications through the registration of
boilers and pressure vessels, approval and regualafiapproved inspection authorities, and enfosxgm
of the regulations.

In practice there is much overlap between the rofédbe NNR and the Department of Labour as ihes t

role of the NNR to have oversight over any nuclieatallation’s design, construction, commissioning
and operation.
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The NNR licensing requirements documents specify shbmission of a safety case in support of an
application for a nuclear authorisation. As a regmient, the safety case must demonstrate the adequa
of the plant design and operational proceduresugirdformalised safety analyses. One aspect of the
demonstration of safety adequacy that is assesgetied NNR is the appropriate use of codes and
standards in the design, manufacture, constructpeyation, inspection, modification, and repair of

structures, systems, and components.

The NNR Licensing Requirements require that thel@arcinstallations are designed, constructed and
operated in accordance with well-defined standarakrules. The NNR does not specify the use of any
specific design code or standard. There are alsspaoific design codes and standards developdtein t
Republic of South Africa for the safety of importartomponents used in the South African nuclear
industry. The code of construction is selected gy ticensing Applicant; however, this must be in
accordance with the relevant South African Regoiesti and Standards. In principle, any design,
construction, and inspection code or standard ithatternationally accepted for application at mac!
facilities can be proposed for design and condtrnctHowever, the codes and standards must béigaksti

in terms of application and must be applied coasibf, without omission of conditions or embedded
requirements. Alternatively, new or modified codmsd standards can be developed, justified, and
proposed for approval by the relevant authority.tg current time, the ASME Nuclear codes and the
French RCC-M Code have been incorporated into timee& of SANS 347, providing two nuclear codes
that may be used for pressurised equipment in acaokee.

While the NNR does not authorise or regulate the afsspecific equipment or components, the NNR
performs assurance-compliance-related monitorirtiviaes with respect to the applicant’'s code of
choice from a list of codes as contained in theuvaht regulations and as agreed to by the NNR. This
includes performing detailed assessments of planiponent and system design related material for
structural adequacy during the review of safetgsas

There are however areas of code use where embedbl requirements related to conditions of
registration of, for example, ASME Section Ill aedited Approved Inspection Authorities provide a
level of inflexibility in the development of a Idcsystem of requirements that permit a single systé
specific legal requirements that satisfy all thguieements of the different codes endorsed forimigbe
country. This is an area where further work is nefly but that may be significantly eased througgn t
achievement international harmonisation of codessdandards for nuclear power plants.
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5.9. United Kingdom

Use of codes and Standards in Regulation (pressusgstems)
Introduction

The United Kingdom nuclear industry is regulated thg Office for Nuclear Regulation (ONR) (an
agency of the Health and Safety Executive). ONR feased in 2011 from the existing safety, security,
safeguards and nuclear transport regulators withaim of setting up a standalone organisation witheé
next few years. While this will require changeghe regulatory organisation it is not intended harme
the basis of the regulatory system.

Basis of Regulatory Approach

ONR regulates a wide range of sites and issuessitégrange from civil nuclear reactors (operating
decommissioning), chemical plants, and defences.sitke issues range from safety, security, safeguar
and transport. For the regulation of safety eatght®s to be licensed for its use with the expectdahat
the licensee, site and plant are suitable. Eaehlisiétnce has 36 standard conditions and the keeis
expected to develop adequate arrangements to comifbiythe licence conditions. There are no licence
conditions which explicitly address codes and siatsl However, Licence Condition 14 (Safety
Documentation) expects the licensee to have armegts for the production of safety documentation
and within these arrangements ONR would expedhtbthe licensees approach to codes and standards.

In order to guide its inspectors ONR has produte&afety Assessment Principles (SAPs) and these ar
further supported by Technical Assessment Guid@ss€) and Technical Inspection Guides. Technical
Assessment Guide T/AST/016 deals with the integritynetal components. The SAPs and TAGs are not
rules for licensees but they do give a clear inticaof the expectations of the regulator. An intpot
concept is that the licensee is expected to takeust of relevant good practice in developing @ty
cases and it is accepted by ONR that codes andastisrform a part of good practice. The SAPs do
address codes and standards SAP ECS.3 sg&tiestures, systems and components that are impdda
safety should be designed, manufactured, constfuciestalled, commissioned, quality assured,
maintained, tested and inspected to the appropis&adards The text supporting the SAP goes on to
further explain that

“157 The standards should reflect the functionalakelity requirements of structures, systems and
components and be commensurate with their safesgification.

158 Appropriate national or international codes astdndards should be adopted for Classes 1 and 2 of
structures, systems and components. For Class@pppate non-nuclear-specific codes and standards
may be applied.

159 Codes and standards should be preferably nusleecific codes or standards leading to a
conservative design commensurate with the impoetarfcthe safety function(s) being performed. The
codes and standards should be evaluated to deterthiir applicability, adequacy and sufficiency and
should be supplemented or modified as necessaayléwel commensurate with the importance of the
safety function(s) being performéd.

ECS.4 states thator structures, systems and components that arerigapt to safety, for which there
are no appropriate established codes or standaaidsapproach derived from existing codes or stangard

28



Multinational Design Evaluation Programme Date: 16 September 2013

Technical Report — Codes and Standards working group Validity: until next update or archiving
Regulatory Frameworks for the Use of Nuclear Pressure Boundary  Version : Public version 1

Codes and Standards in MDEP Countries

[ MDEP IR-CSWG-01 Yechnical

for similar equipment, in applications with similaafety significance, may be appliedhd ECS.5"In
the absence of applicable or relevant codes anddstals, the results of experience, tests, analgsis,
combination thereof, should be applied to demotsstitzat the item will perform its safety functions a
level commensurate with its classificatibn

Approach to Nuclear Pressure Systems Codes and Stiards

As has been stated above ONR does not approvefancerthe use of any particular code or standard.
Also unlike France we do not treat nuclear pressqépment on the same basis as conventional peessu
equipment as we make full use of the exclusion rfoclear equipment in the Pressure Equipment
Directive (97/23/EC).

The UK power reactors came into service from the 1250s with the final operational reactor coming
into service in the mid 1990s. These were builatoange of pressure vessel codes from the original
British Standard 1500, through BS 5500 to ASME (tHe former two are now no longer in force).
Standards such as BS 1500 and BS 5500 were naanymlessure vessel codes unlike ASME lll. With
the advent of new nuclear build the UK has beeleretf a range of reactor designs including the

AP1000 and the UK EPR™ reactors. While the APlO(Dias made use of ASME Ill the UK EPR™ has
introduced a further pressure vessel code intd&Jtién the form or RCC-M and the in-service inspeunti
code RSE-M. The approach taken has varied witicaldes.

ASME Il was familiar to ONR and was seen as a m@afnd internationally used nuclear code which
met our expectations for relevant good practiceaf@ressure vessel design code. No work was done to
further examine this code.

RCC-M was unknown to ONR and so as part of theewevof the UK EPR™ design during the GDA
process ONR carried out an examination of somén@fdiesign aspects of the RCC-M code in order to
gain confidence in its use. The report on thatawevis in the MDEP library (Meeting documents from
April 18-20 2011). The similarity of RCC-M to ASMH influenced the scope of ONR’s examination of
RCC-M. If a totally new code had been offered thenore extensive review would have been carried out
(see below).

Expectations Beyond the Basic Codes

For the highest integrity components such as tlezfRe Pressure Vessel, ONR considers that thefuse o
design code such as ASME Ill or RCC-M is a neceskatt not sufficient requirement on its own.
Through the use of the SAPs (EMC.1, EMC.2 and EMCOR also carries out assessments of topics
such as the materials of construction, manufagjumspections and fracture mechanics analyses. The
aim is to ensure that the components before engtservice are (1) as defect free as possible anan(®
tolerant of defects.

In order to demonstrate that the components ardetect free as possible ONR has expectations for
manufacturing inspections that go beyond typicaleccequirements. While radiography may be used for
some inspections ONR expects that there will bigjla level of confidence that defects of concern td
found. This means that an inspection qualificatpyocess such as that developed by the European
Network for Inspection Qualification (ENIQ) will beeed to be used. It also means that it is higkéhl
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that ultrasonic inspections will be required durmgnufacturing. These may well be more detailed tha
any subsequent pre-service or in-service inspectsnthe whole volume a weld may be expected to be
examined rather than perhaps some percentage iofnievolume.

The need to demonstrate defect tolerance requidetailed fracture mechanics assessment. For many
years in the UK this has been carried out usingRi@pproach. For the UK EPR™ the approach offered
was to use Appendix 5.4 of the French RSE-M codiés ias not been used in the UK so the approach
has been to initially carry out comparative caltioless to get confidence that if the safety case lbeh
made using R6 that an adequate results would kainelt The longer term approach is to have an
extensive, independent, review carried out of Agipeb.4 of RSE-M to understand the differencesim t
two codes. The aim of this review is to allow ONign#ficantly improve its knowledge, and to gain
confidence, in the use of Appendix 5.4 of RSE-M.

Primary Circuit Component Procurement

The preferred model for procurement in supportes touild or development or maintenance of existing
facilities positions the Licensee at the head efdhpply chain. ONR’s expectations for procurenazat
described in TAG T/AST/077. Examples of organigaioroles and responsibilities for the specificatio
design, manufacture, testing and installation dfnary circuit pressure boundary components which
represents the highest level of assurance are gisien.

The main organisations involved are the (1) LicefRerchaser. (2) the Manufacturer/Contractor, {8) t
Inspection Agency, and (4) Accredited organisatiat issues the Licensee’s Certificate.
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* Independent Third Party Inspection Agent (ITPIA)

The responsibilities of the Licensee/Purchasetare
1 Document a Quality Assurance Programme in aecwa with a national/international standards e.g.
IAEA GS-R-3 ‘The Management System for Facilitiesl @ctivities’, for submission the ONR.
2 Obtain a Licensee’s “Certificate” to confirm th&censee’s capability to execute its responsibgit
The organisation that issues this certificate ®lticensee should be agreed with the ONR. |ddh#y
Certificate should be issued by an organisatioragad by the Licensee for this sole purpose.
3 Engage one or more Inspection Agencies.
4 Certify that the completed installation complieish the design code/technical specifications tfa
various components/systems.
5 Define in the Technical Specification, thoseords that are to be included in the lifetime resdiat
the installation and the associated records manageanrangements. These will include:
5.1 Identification of the records to be retaingdhe Licensee and the Contractor.
5.2 Arrangements to safeguard and maintain rectirdse retained by the Licensee and the
Contractor.
5.3 Arrangements which ensure that Contractoicenas are transferred to the Licensee if the
Contractor is no longer willing or able to retdir trecords.
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6 Evaluate and audit the Quality Assurance arnameges employed by Contractors (and where
appropriate, including Sub-Contractors) for desiganufacture and installation of nuclear safetgtesl
pressure equipment.

7 Establish the Design Code version to be usedlafide this in the Design Specification.

8 Prepare, review and certify the Technical Setibns, Design Reports and Certification Formd an
designate authorised personnel to carry out thosesd

9 Classify equipment in accordance with applicaalfety criteria, define the resulting applicabkesign
Code, and define the acceptance criteria to beepy load/design limit combinations.

10 Designate overpressure protection requirensrtdocation for each component or system.

11 Provide a report that explains and justifiesdiierpressure protection arrangements.

12 Provide adequate structures, foundations axitlaay systems for pressure equipment.

13 Make available to the ONR those documents wihieHnspection Agency are required to endorse and
such documentation as is necessary for the Ingpeatiency to fulfill its responsibilities.

14 If not required by the Design Code, agree withContractor and Inspection Agency a suitablenmea
of physical identification of components and items.

ltems 1 — 6 cannot be delegated by the Licenséemsl7 to 14 may be delegated by the Licensee,
provided that the responsibility for compliance egéns with the Licensee.

Conclusions

ONR has a non prescriptive approach to codes amtiatds. This allows licensees and reactor to use
codes of their choice providing they can demonstrathe ONR that they are adequate for their mapo
and are relevant good practice.

Where new codes are encountered ONR will make gnjedt over the extent of review that is needed of
these codes before a design or safety case istadcep

5.10. United States
Regulatory Practices Governing the Application of @des and Standards in Nuclear Power Plants

In the United States (U.S.), the U.S. Nuclear Ratguy Commission establishes rules for the apjdinat
and use of codes and standards in nuclear powatsphaits regulations contained in Title 10, “Emgt

of the Code of Federal Regulationis Part 50, “Domestic Licensing of Production addlization
Facilities (10 CFR Part 50).” More specifically, BR regulations in Appendix A to Part 50 contain
fifty-five general design criteria for nuclear pawasants that establish the minimum requirementgte
design, fabrication, construction, testing, andfgremance of structures, systems and components
important to safety in a nuclear power plant toueasthat the nuclear power plant can be operated
without undue risk to the health and safety of plblic. One of these general design criteria, Ganer
Design Criterion (GDC) 1, “Quality Standards andc&es,” requires that structures, systems, and
components important to safety shall be designaloridated, erected, and tested to quality standards
commensurate with the importance of the safetytfans to be performed. It also states that where
generally recognised codes and standards are tiedshall be identified and evaluated to determine
their applicability, adequacy, and sufficiency astthll be supplemented or modified as necessary to
assure a quality product in keeping with the rezfuisafety function.
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The requirements of GDC 1 relating to the use applieation of codes and standards are further
addressed in NRC's regulations in Section 50.5&a;dés and Standards,” of 10 CFR Part 50. In §
50.55a, the NRC requires the use of certain coddsstandards in the design and operation of nuclear
power plants, and specifically requires that congods in boiling-water reactors and pressurized-wate
cooled reactors shall meet the requirements oAtherican Society of Mechanical Engine&siler and
Pressure Vessel Cod@SME Code), and that protection and safety systehall meet the requirements
of the Institute of Electrical and Electronics Emggrs (IEEE) Standard 279, “Criteria for Protection
Systems for Nuclear Power Generating Stations,” I&itE Standard 603, “Criteria for Safety Systems
for Nuclear Power Generating Stations,” respecfivéaragraphs (c), (d), (e) and (h) of § 50.5%ide
more specific details governing the use of the ASBiile, Section Il rules and IEEE Standards 279 and
603 requirements for the design and constructiamuofear power plant component and systems.

The NRC's adoption of these consensus standardeqasatory requirements for the U.S. nuclear
industry complies with Public Law 104-113, the atill Technology Transfer and Advancement Act of
1995. This Act requires all Federal agencies totasknical standards that are developed or addpted
voluntary consensus standards bodies as a meaagyoout policy objectives or activities deterndrigy

the agencies or departments unless compliance dgnsistent with applicable law or otherwise
impractical. It should be emphasised that underAtoenic Energy Act of 1954, as amended, the NRC
has authority to promulgate regulations governirggipction and utilization facilities (e.g., nuclgawer
plants). Generally, the NRC has developed and pigated its own regulations such as those in 10 CFR
Part 50. However, in other areas, the NRC hascated by reference into NRC's regulations sdvera
consensus standards developed by consensus swrmadids (e.g., the ASME Boiler and Pressure
Vessel Code and IEEE Standards 279 and 603). ‘thocation by reference” was established by statute
and allows the NRC and other Federal agenciesf¢o t@ standards already published elsewhere. These
standards are then treated like any other profgsilied regulation and has the full force of law.

Most U.S. industry standards containing technicatiglines, common industry practices, performance
criteria, and recommended safety approaches areegolatory requirements, but, rather, are oftéedci

in regulatory guidance documents and treated asdige, approach or method that is acceptablado t
NRC for implementing its regulations. However, piees, approaches or methods other than those
referenced in NRC guidance documents may also & when reviewed and approved by the NRC. In a
recent study of standards used in the design anstroetion of new nuclear power plants, it was fibun
that over 500 industry standards were cited oreafsed by NRC in regulatory guidance documents.

In these recent times of globalisation of nucleawer plant designs, the question often arises veneth
NRC would allow the use of foreign codes and stedwl#or the design and fabrication of components
and systems in U.S. nuclear power plants. AlthaihghNRC requires the use of the ASME Boiler and
Pressure Vessel Code and IEEE 279 and 603, the \irGulations contain a provision that would allow
alternatives to the regulations in § 50.55a to bedu and would allow the use of foreign codes and
standards in the design and fabrication of compisnand systems. An applicant seeking to construct a
nuclear power plant may propose to use foreign £@ahel standards as an alternative to the regutation
pursuant to 10 CFR 50.55a(a)(3). In doing so, pmieant must demonstrate that the alternative iges/

an acceptable level of quality and safety or tlhgliance with the specified requirements of § 58.5
would result in hardship or unusual difficulty watlt a compensating increase in the level of qualitg
safety. In practice, however, the use of foreigdesoand standards has not yet been proposed for any
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standard nuclear power plant design currently unel@dew by the NRC including those designed in pthe
countries (i.e., Japan and France).

Therefore, in order to achieve international harisation of codes and standards for nuclear povaentsgl
constructed in the U.S., the NRC'’s regulations wWadt need to be revised because they alreadyinonta
sufficient flexibility to enable the use of foreigoodes and standards in the plants’ design and
construction. However, it is unclear how certaimgsammatic requirements (e.g., quality assurance,
conformance assessment, welding and welder qualdits) can be harmonised without clear regulatory
guidance or agreement among regulatory bodies @t atteptance standards would be applicable and
appropriate. These are some of the areas that tuesCand Standards Working Group of the
Multinational Design and Evaluation Program is &dging.
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