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INSTITUTE OF RADIATION PROTECTION

1

GENERAL

GUIDE
2

As stipulated in Guide YVL 3.0, a construction pIan
shall be prepared for nuclear .power plant pressure
vessels. The pIan shall be approved by the IRP .prior
ta commencement af manufaeture. This guide sets forth
the requirements for the construction pIan af a
pressure vessels in Safety Classes 1 or 2.

The construction pian shall include plans for the fab-
rication and installation ef the pressure vessel. The
approval ef a construction pIan concerning installation
may be given separately prior ta commencement ef
installation.
The ccnstruction pIan shall have a frontleaf in confor-
rnance with Guide YVL 1.2 and as an appendix a l1st ef
the documents rnentioned in this guide. In case these
documents are Dat included 1n the material, an accaunt
shall be given af when they have been submitted te the
IRP. The reference Iiterature used in the decuments
is sent te the IRP when necessary. The censtructien
pIan shall incIude the data set·-forth in sectiens 2 - 8.

2

MANUFACTURER

The decuments shall disclese the manufacturer ef the
pressure vessel and an acceunt is given of the manufac-
turing license granted by the IRP and of the supervisor
of rnanufacture appreved by the IRP as well as the ins-
pection rights of quality control. The precedures re-
lating te the manufacturing license are presented in
Guide YVL 3.4.

3

DESIGN DATA

The purpose of the design data is te present in brief
the data concerning the operating conditions and loading~
of the pressure vessel, which are needed in the inspec-
tion-of the constructien pIan and the stress analysis.

The design data shall cernprise

a description af how the pressure vessel func-
tions and how it is connected to the system as
well as the operating parameters (operating
pressures, temperatures etc.)
design pararneters like pressure and tempe-
rature and their alternating ranges and the
number of load exchanges
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data needed 10 the assessrnent af the
consequences af accidents

necessary data on the contents and external
ciorcumstances

The design data shall be 1n conformity with the PSAR
and sufficient for the inspection af materials, quality
contral programmes, basic d~ensioning, drawings and
the stress analysis, which 15 presented later.

4
CONSTRUCTION MATERIAI REPORT

The construction material report gives a picture af
the applicability af the construction materials ta the
fabrication method and ta their lntended use and it
presents unambiguously the acceptance criteria and
limits for material properties.

The construction materia! report comprises the materia1
data for alI pressure retaininq parts and parts fastenec
ta the pressure frame as well as far the pracedure and
work tests that are perfarrned in the qualificatian af
fabricatien and installatian. The matters are specified
as follows:

1. A camponent-specific list af basic materials
and welding fiIIer materials giving the num-
bers af the parts in question (reference ta
welding drawing and inspectian plans), standard
markings af basic materials· and weIding filler
materials and the numbers af the repart sheets
dealing with the se rnaterials.

2. Structure-specific reports which show

standard marking and type af the
basic materia1 and welding filler
material

fabricatian met'1ad and delivering
status ef the basic material and the
type af the material certificate

significant fabrication processes
from the standpaint af final product
characteristics (moulding, heat
treatment) or a reference ta the
dacument where they are ta be feund

construction material praperties,
testing methods and scope ef testing
required ef the final product and
data concerning the reception of the
material and its centrel.

The basic materials and welding fiIIer materiaIs for
alI pressure retaining parts and parts fastened ta tMe
pressure frame as well as for the test pieces qualifvinc
their fabrication and installation shall be approved- .-
as construction materials for pressure vessels. The
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acceptance procedure is dealt with in more detail
in Guide YVL 3.9.

The basic material, weld and heat affected zone af
the final preduct shall fulfil the chemical and
mechanical requira~ents and physical properties set
forth in the constructian material report. Testing
methods and the scope af te sting shall be determined
on the basis ef the Safety Class, type and quality af
the material, fabricatien method, eperating conditions,
measurements and the conformance of the materials with
standards.

5
DESCRIPTION OF MANUFACTURE

The purpose af the descr1ptien ef manufacture is to
dep1ct the fabrication methods and the quality control
measures 1n the various phases of the manufaeture.

Procedure tests mean tests performed te welded jeints
and welded surfaces. Test pieces are fabricated in
such a way that they correspond with the final product
in alI essential respects. The purpose ef the precedure
tests is ta show the properties of the welded jeint
and welded surface af the final product or the ~~
of the company performing the welding.

Werk tests mean tests which are specific ta welded
joints, joint groups or surfaces and which are performec
in connection with the fabrication af the praduct. If
the scape of testing is extensive enough, some prece-
dure tests may be replaced by the werk tests.

The required qualification tests are determined on the
basis ef the Safety Class af the component" component
type and demands made on the structural part af the
eomponent.

Procedure tests are valid either for a restrieted
period af time or for ever, depending on the standard
to be applied, while work tests are specifie to welded
joints, welded joint groups and surfaces. Usually
work tests are anly performed in connectien with the
welding af the most demanding joints.

The descriptian ef manufaeture shall include an account
af beth the pressure vessel itself and af the ~
af parts and ingots used for it. The aeeount shall
eomprise the following items.

1. The fabr1cation method (rolling, forging,
casting, ete) af parts and ingots subject ta
pressure or otherwise great strains
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3.

2. A description af methods used for joining
parts together, especially welding instructions

The tLming ef inspect±ons 1n various phases af
manufaeture

4. The manner and time ef heat treatments and
the heat treatinq times that are allowed
and that are used, ternperatures and rates af
temperature changes

5. Other fabricationprocedures
6.

7.

The fabrication method ef work tests, including
welding and heat treatment data

A description af the welding procedure tests
and their results.

The fabrication method, quality contral and inspections
ef pressure retaining parts shall be described ta such
an extent that it 15 possible ta assess the final pro-
perties af the structure. on the basis 6f these descrip-
tions.

6

QUALITY CONTROL PROGRAMME

The quality control programrne gives a systematic des-
cription ef the quality centrol measures relating to
the pressure vessel and ef the inspection procedures
applied herein.

The quality control programme ineludes

inspection plans for basic materials, welding
filler rnaterials, welded jaints and the final
product

inspection instructians and a list of these or
a reference to instructians already submitted

The quality contral programme shall be 50 compiled that
it dees net contradict the material report.

The inspectian plans shall be given with respect to
the quality centrel measures af the basic material,
work tests, welding and final product, separately for
each part and weld.

The pIan shall comprise the following information

part- or weld-specific numbering in accordance
with drawings
narne and quantity of the part
standard marking of the basic material and the
welding filler material
which procedure test qualifies each welded joini
division in columns in accordance with the
inspection instruction leaves.
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Each inspection measure 10 the pian shall reveal whethel
it 1s carried out at the manufacturing site ef the
material, 1n the workshop ar at the place af ihstalla~'-
tion and which parties (e.g. mantifacturer, accepted
inspection body, regulatory authority) carry out the
inspection or supervise it. A separate inspection pIan
can be prepared for inspections that are conducted at
the place af installation.
Inspection instructions shall be presented for those
inspection measures af the pressure vessel which are
related te the manufaeture and installation as well as
ta work tests representing them. The instructions shall
disclose the method, scope, requirements and reporting
ef the inspection. Io details, reference to standards
ean be made.
The most common quality contrel measures te be
presented in the instructiens may he greuped as fallows:

identificatien, marking and certificates af
censtructien materials
taking ef test speeimens
destructive testing
nen-destructive testing
supervisien of welding
supervision of heat treatments
dimensional inspections of the structure
pressure and leak tests
other inspections.

The design criteria, for instance the teehnical re-
quirement level af quality contral, for pressure vessels
of Safety Classes 1 and 2 are net manifested in detai1
in YVL Guides or standards. Therefore it is practica1
te prepare a document dep±eting the design and quality
control requirements for each p1ant unit prior ta
component-specific constructian p1ans and submit it ta
the IRP for approva1 (YVL 3.0). The component-specific
quality eontral pragrammes are prepared fallowing the
prineiples and requirement 1evel set ferth in the
aoove-mentiened doctunent and .in _details making".
reference te standards.

7

BASIC DIMENSIONING

Basie dirnensiening is useå ta indicate that the dirnen-
sians and design af the pressure vessel fulfi1 the
requirements set farth in standards.
Basie dirnensioning is hased on the design conditions
ef the pressure vesse1 which do not usually inc1ude
temperature gradients or repeatabi1ity ef the load.
Oimensioning calculations rest on the drawings of the
pressure vessel which revea1 the neeessary dimensians
and the __shape af the structure.
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Pressure vessels af Safety Class 1 shall be dimensioned
io accordance with standard ASME Beiler and Pressure
Vessel Code, Section IIr (Asme Code Section III), 5ub-
section NB-3000. The IRP may allow deviations te this
standard, if they are based on a valid nuclear power
plant standard 10 the country af manufaeture •
Pressure vessels ef Safety Class 2 are dimensioned 10
accordance with the standards mentioned below or other
nuclear power plant standards approved by the IRP.
l.
2.

3.
4.

ASME Code Section 111 Ne-30aO
SFS 2610 Design af Pressure Vessels. Basle
Requirements
ISO/DIS 2694
AD-Merkblatt B

The steel cantainment 1s dimensioned 10 accordance with
Standard ASME Code Section 111, subsection NE-3000.

The stress analysis 1s conducted fallawing Guide YVL
3.5.

8

DRAWINGS

The purpose af the drawings is ta describe the assembly
and details ef the structure in such a way that the
size, shape and fabricatian, with allowable talerances,
are revealed in sufficient detail.
The drawings shall he unambiguous and clear. They shall
show

dimensions and shapes used in ar derived fram
strength calculatians and ather analyses
assembly and suhassembly data with parts lists
pesitio~ dimensians and groove shapes af joint!
quality af construction material and welding
filler material in parts that are under pressure
ar welded ta the pressure frameJand applicable
standards
reference ta the welding instructions er an
account af the welding data far each welded
joint
reference ta the quality contral and inspection
instructions relating ta the pressure vessel

The drawings shall include the data required in StandardE
SFS 2223 and 2610.


