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2
GENERAL APPROVAL OF CONSTRUCTION ~~TERIALS
2.1
Generally Approved Construction Materials

Approval af construction materials for pressure
vessels is based on SFS Standards as confirrned by the
Finnish Standardization Board.

1n accordance with this principle, the Institute af
Radiation Protection regards as generally acceptable
construction materials for pressure vessels

1

2

3

pressure vessel steels conforming ta SFS
Standards 1100 and 1150;

structural steel conforming ta standards SFS
200 and SFS 250 as provided on ilse af
structural steels for preS5ure vessels in
standard SFS 2033;

steel pipes, forgings and castings as well as
other construction materials conforming ta
SFS standards as provided on their use for
pressure vessels.

In addition to these, ~enerally acceptable construction
materials include

4

5

6

pressure vessel materials approved by the
Technical Inspectorate (TI). The approval shall
be general, not restricted·to a specific design

pressure vessel material conforming ta the
requirements af NGS Sheets approved in Finland.

construction rnaterials similiar to those listee
above which have been officially approved as
construction materials for pressure vessel in
the country of rnanufacture. This approval may
be "based on a national standard - which must
he submitted to the IR2 together with the
canstruction pIan - approved by the competent
authority in the country of manufaeture, or on
a specific approval granted by the autharities.
The use of structural steels for pressure
vessel fahrication is, hawever, subject ta the
provisions of Standard SFS 2033.
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If other than generally approved construction materials
are to be used for pressure vessels, e.g. steels con-
forming ta the mill standards af the manufacturer of
the material, an approval may be applied for as
provided in item 2.2 af this guide.

In the case of Class 1 and 2 pressure vessels,
additional clarifying inforrnation specified under item
2.3 is required in addition to the general approva1
of materia1s presented above.

2.2
New Canstruction Materia1s

If a material which does not have the general approva1
required by sub-section 2.1 is to be used for
fabrication of a pressure vesse1, an application for
an approva1 shal1 be filed with the IRP.

The documents enclosed with the app1ication shal1
contain the clarifying information listed be1ow. The
extent af additiona1 clarifying informatian required
depends on the materia1 involved and its intended use,
as stated in sub-section 2.3.

a} Materia1 Standard or similiar specifying

- fabrication ~ethod (me1ting process,
kil1ing method, vacuum treatment)
de1ivered condition (working, welding, heat
treatment and finishing condition)

- required materia1 testing inc1uding acceptancE
tolerances

- guaranteed properties (fatigue strength,
creep strength, aging resistance, physica1
prope~ties)

- dimensions inc1uding to1erances
- allowable treatments that ~ay change the

de1ivered condition (working, welding, heat
treatment, finishing) including instructions
and limitations

- limitations on the use of the material

bl Clarifications (extensive statistical surveys where
the changes in production and the allowable
applications on the material are consideredl that
serve as a basis for the material data, either
demonstrable throug testing or simply guraranteed.
They shall provide for the following:

- chemical composition and microstructure
- strength properties
- brittle fracture properties
- fatigue strength
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- creep strength
ageing properties (strain ageing and
thermal ageing)

- hardering eapacity
- radiation resistance
- eorrosion resistance
- weIdabiIity

c) Information on aIIowable treatments affecting
deIivered eondition, specifying

- the effeet of heat treatment on material strength
and toughness and microstructure

- the effeet of cold and hot working on the material
properties listed in item b)

- the effect of welding (specifying welding proce-
dures, filler metals, welding parameters, heat
input, preheating) on the material properties
listed under b) and on cracking proness

- recommendations as to reguired procedure tests

In addition to the supplementary inforrnation above
to be furnished in support of the application, an
additional testing af the base rnaterial and weldrnent
shall be conducted as need ed under supervision of the
IRP or some other arganizatian authorized by the IRP
to do 50.

Follawing approval of the material, its suitability a5
a pressure vessel material i5 controlled in accordance
with the instruction5 given by the IRP in the appraval
decision.

2.3
Effect of Safety CIass and Intended Use on the Extent
of Required Supplementary Inforrnation

Depending on the Safety CIass and the intended use of
the material, the fallowing clarifying documents shall
be furnished in cannectian with filing the application
for general approval af materials.

a)

. b)

Reactor vessel steel

AlI the items of information listed in
sub-section 2.2 shall be pravided on reactor
vessel steel

Generally approved construction materials

In addition ta the general appraval, the
information required by items 2b and c shall
be provided on materials ta be used for
fabrication af Class 1 and 2 pressure vessels,
ta the extent that such data is nat included
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in the general approval. How extensive the
supplementary inforrnation shall be depends
upon the importanee of the pressure vesse1
part involved and the requirements imposed by
operating eonditions. The effect of heat
treatment and we1ding on materia1 properties
shall be aceounted for as indieated by sub-
section 2.2 c.

The proeedure for this special approval af
Class 1 and 2 materials is the same as for
new materials.

ei Construction materials Iaeking general appraval

On those materials that laek the general
approval as defined in sub-section 2.1, alI
items of information listed in sub-section
2.2 shall be furnished.

In Safety Class 3 and Class NNS, such
supp1ementary infarmation shal1 be provided
as to indicate that the requirements set
forth in relevant"standards for pressure
vessel and struetural steels mentioned in
2.1 are met.

Table 1 is a summary ef the requirements and data to
be provided in eaeh ease.

Table 1 Effeet af Safety Class and Intended Use on the Extent af
Required Infarmation

J-asstatoo in
! starrlards1isted

in 2.1, ei. 2.3 c

- in accordance
tvith 2.2 arrl
4.22. New material

I Safety class/I_n_t_e_n_d_e~_~_~~. _
l~~ ~-.L__R_e_a_e_t_o_r__v_e_s.sell__ ~.~~s~_~_a~~_?_ jCIass 3 and NN~
1 1. Generally ap- 1 . -generalapproval i-generalapproval
. proved ruaterial ! in accordancewithl to he exolai.i1ej

2.1 . i I). 1.8 5"'IT~of the
-~t=eClalapprova~ construction
m accorda.nceWl.th pIan
2.2 b and c

2) as a general
approval

-in accordance
with 2.2

L. _
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Only welding filler materials approved by the IRP
or TI for the purpose af welding pressure vessels
may be used for welding nuclear power plant pressure
vessels in Finland.

If a welding materia1 not approved by the IRP or TI
is ta be used for welding nuclear power plant pressure
vessels in Finland, an a9proval af the materia1 shall
he obtained from the IRP. The IRP supervises the welding
af test pieces and materia1 testing. The welding filler
materia1 is tested ta Standard SFS 2034, SFS 2224, $FS
2225 or SFS 3656. Welding materials that cannot be
tested ta SFS Standards may be shown ta be qualified
for intended use in 50me other way approved by the IR?:
they can, for example,.be tested ta an internatianal
or national standard, or their suitability may be
de~onstr~ted through sufficiently extensive testing
in connection with a procedure test.

The application =or approval shall include the
following data on the welding filler material:

1

2

3

~~nufacturer~s description of the naterial
(e.g. brand, grade, cheoicql composition,
dimensions, instructions for use)
Test~ng records
A proposal far the grade or intended use
of the material ta be approved

When fabricating pressure vessels abroad, welding
filler materials officially approved for this purpose
in the country of rnanufacture may as well he used.
A description of the approval shall be sub~itted to the
IRP in the construction pIan at the latest.

4
COt~ONENT-SPECIFIC.A?PROV?L OF CONSTRUCTION NlD
Il"ELDING FILLER MATERIALS

Construction- and welding filler materials shall be
submitted to the IRP for approval, specifying the
materials to be used in each pressure vessel, structura1
part and welded joint, al1 in accordance with Guides
(YVL 3.0, YVL 3.1, YVL 3.2, YVL 3.3) relating ta
canstruction plans. The IRP checks whether the
construction and welding filler materials are generally
appraved ta be used in the operating conditions
suggested. Dependinq on the intended use af an item,
the IRP may, in addition to the requirernents contained
in a standard af the general approval, present other
special requirernents relating ta inspection and
operating characteristics.



INSTITUTE OF RADIATION PROTECTION GUIDE YVL 3.9
7

A pre-condition for a companent-specific approval af
materials is that they have the general approval
referred to in sections 2 and 3. The approval shall
be elaborated in the construction pIan.

4.1
Seleetion of Construetion and
Welding Filler Materials

Attention shall be given to the following factors
when selecting construction and welding filler
materials

- the Safety Class of the eomponent or strueture
imlolved

- the signifieanee of the part in the aggregate
- loading eonditions
- the effect of operating tempature on strength and

chemical resistance
- corrosion eonditions
- the suitability of the material for the fabrication

technique eho sen

The aforementioned factors affeeting the ehoice of
rnaterials may require more extensiv~ testing than the
material standard used.

4.2
Effeet of Neutran Radiatian on the Praperties of Construetion
and welding' Filler Materials

Construetion and welding materials may be seleeted for
use in areas 5ubjected ta signifieant neutron radiation
during operation anly when it i5 known how their
properties are changed by radiation. A description of
the radiation resistanee and operating eonditions ef
materials shall be submitted te the IRP together with
filing the applieation for approval of materials.

A detailed surveillanee programrne for monitoring
changes in material properties spall be filed with
the IRP as part of the construction pIan. The extent
of ,the 5urveillance programme is determined by how
thraughly the effect of neutron radiation on the
properties af the construction and welding materials
in the structure involved is known. The recommendations
set farth in Standard ASTM E 185-73 are regarded as
rninimum requirements whep the materia1 is known well.

5
TESTING AJ.'1DMARKING OF HATERIALS

5.1
Materia1 Testing

!1aterial testing shall dernonstrat-e that the
constructian and welding filler materials meet the
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requirements for generally approved materials
set forth in section 2, including potential additional
requirements presented in the construction pIan.

5.2
Material Certificates

The following items af inforrnation shall be clearly
rnarked on the material certificate ef the material:
the type af certificate conforming ta Standard SFS 3
or a similiar standard, including the standards,
guides and regulations according ta which the
delivery i5 made. The purchase specification shall
be used ta guarantee that the required items af
information are entered in the material certificase.

The material certificate af the main parts af Class 1
and 2 components rnust, as a minirnum, conform ta the test
certificate 3A as defined in Standard SFS3; for other
pressure retaining parts the test certificate 3B will
suffice. Similarily, the main parts of Class 3 andm~scomponents must, as a minimurn, have the test
certificate 3 B; for other pressure retaining parts,
the quality certificate 2V or 2T is sufficient.
The steel used for pressure vessel support structures
shall be at least Grade B (IHJ-367-7l) and-, as a materia
certificate, a qua1ity assurance (SFS 3-1) shall be
provided. However, parts that are welded to the pressure
frame must at least have the quality certificate 2V or
2T:

Por each lot of welding filler materials', the testing
data and results required by the material specification
or approved standards, regulations or guides, shall
be furnished. The fi11er metals used for the welded .
joints of the most irnportant Class 1 and 2 components
rnust be specified for each component and joint.

5.3
Sampling

Test specimens shall be taken in accordance with
the samplinq standard applied to the type of pressure
vessel steel involved, or in some other manner aoproved
by the IRP. .

When the fabrication of a pressure vessel invo!ves
such processes as working and heat treatment which
affect material properties, test specirnens shall be
taken from an item in finished condition and
tested, ar the changes af properties shall be known
ar demonstrated through tests.

Test specimens shall he taken after the last heat
treatment. If the lat ta he tested need receive a
second heat treatment, or if the test specimens
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cannot he obtained after the final heat treatment,
the tests may be conducted on specimens ta ken
earlier which shall then be heat treated toqether
with the lot ta he testec: ·unless there
are good reasons for heat treating the test specimens
separately, in which case the heat treatrnent af the
test specLmens shall he similiar ta that af the lot
ta be tested. The heat trea~uent shall be performed
50 that the properties ef the test specimens and the
material ta be tested are changed by the heat
treatment ta the same extant.

Before removing the test specimen, the inspector
shall mark the nurnber af the test specimen and his
own identification mark on the material.

5.4
~~terial Testing Rights

The rights and qualifications of individuals and
organizations conducting inspections and material
testing (including the signing of materia1
certificates) are presented in Guide YVL 1.3.

5.5
Marking and Identification of Materials

Construction materials shall be identifiable and
tracable from the beginning of fabrication up to
the finished product. WeIding fiIIer materials shall
be handIed 50 that they can be identified at alI
stages of handling.

In connection with the approval, the rnanufacturer~s
and purchaser~s designations, charge and blank number
and rnateri3l grade shall be permanentIy starnped on
the material, if the standards used do not require
more extensive data. The sarne data must be entered
in the material certificate. In Safety CIass 3
and CIass NUS, the rnarking of piping materials can
be made in accordance with sub-section 9.6 of
Standard SFS 2033; however, the reIation to the

.reIevant material certificate must always be
apparent. In the case or Class 3 and NNS ståndardized
parts, such as_ flanges, screws and nuts, rnarkings
that permit identification af the materia1 and for
which the manufacturer can issue a materia1 certi-
ficate are sufficient.

If the material is cut up during fabrication or the
markings are obliterated as a result of same process,
the inspector autharized ta transfer mark±ngs shall,
prior ta cutting up ar treatment af the material,
make new, permanent marks on the materia1 parts ta
assure that their origin can be verified in the
construction inspection.
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The inspector 15 required ta confirm the markings
with his own personaI identification marko

5.6
Unsuitable Materials

Materials that during the construction af a pressure
vessel turn out ta be unsuitable shall net be used.

The materials may net contain laminations, cracks or
other flaws that affect the strength af the pressure
vessel. Minor defects existing in the materia1 or
caused by the fabrication process may he repaired
but only if the purchaser gives his consent, and
using rnethods that conform ta the relevant materia1
standard.

6
REFERENCE DATA

NGS

SFS 3

SFS 200

SFS 250

SFS 1100

SFS 1150

SFS 2033

SFS 2034

Nordic Group for Steel Regulations
NGS Sheets saId by Finnish Standardization Board

Certificates for materials. 2nd revised edition.
1974-05-01

General structural steels. Quality criteria.
2nd revised edition. Uovember 1969.

Fine grain treated steels for general structural
purposes. Qualities and designation. 1st edition.
1977-05-10

General pressure vessel steels. Plates and bars.
Quality criteria. 1st edition.
1970-11-12

Constructional materials of pressure vessels.
Pressure vessel steels. Fine grain treated steels.
1st edition. 1977-05-10

Constructional materials af pressure vessels. Use af
general structural steels for pressure vessels.
Plates, pipes, bars, sections and forgings. 2nd edition.
1977-04-12 .

Welding. Covered electrodes for manual arc welding
of mild steel and low alloy steel. Code af symbols
for identification. 2nd edition.
1977-02-14
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SFS 2224

SFS 2225

SFS 3656

IIW-367-71

ASTM E 185-73

Eleetrodes for the welding af carbon steels.
Quality specifications and testing. 1st edition.
June 1976
Electrodes for the welding af heat-resisting,
low-alloy steels. Quality specifications
and testing.
Welding. Covered electrodes for austenitic
stainless steels. Quality requirernents and
testing. 1st edition.
1976-02-15

International Institute af Welding, Article
367-71. Recornmendations for the Classification
af Steel for use in Weld Structures.
Article available from the Finnish Society af
Welding.
Surveillance Tests for Nuelear Reactor
Vessels. April 1973.


