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Authorization
The Finnish Centre far Radiation and Nuclear Safety (STUK) issues detailed
regulations conceming the safety af nudear power plants by virtue af Seetion SS,
second paragraph, poiot 3 af the Nuclear Energy Act (990/87) and Section 29 af
the Decision af the Council af State on the General Regulations for the Safety af
NucIear Power Plants (395/91).

The YVL guides are rules an individual Iicensee ar any other organization
concerned shall comply with uniess some ather acceptable procedure af solution
has been presented to STUK by which the safety levellaid down io an YVL guide
is achieved.

Translation. Original text io Finnish.
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1 General
The reliable functioning af a nuclear power
planfs systems is an important prerequisite
for safety. The valves incorporated io the
systems and their aetuators. for their part,
are af great significance to the funetioning af
the systems io question. The funetional
requirements af valves are thus determined
on the basis af the funetional requirements
af the systems. Furthermore, the valves are
designed, manufactured and installed ta
maintain their struetural strength and
prerequisites for funetioning io operational,
transient and accident conditions.

According to Guide YVL 2.1, anudear
power plant's safety funetions are assigned
to Safety Classes 1, 2 and 3 and CJass EYT
(non-nuclear). Thus, the classifieation
documents alsa contain the classification af
valves and their actuators.

This Guide describes how STUK regulates
valves and their actuators io a nuclear power
plant and in other nuclear facilities. The
scope of regulation depends on the Safety
Class of the valve and actuator in question.
The various regulatary phases are as
follows;

review af the canstruetion pian
regulatary control af manufacture
and conduct of the construction
inspection
commissioning inspection
regulatory control of operation.

The regulatory contral of nuclear facility
safety valves is described in Guide YVL 5.4.

2 Construction pian
The construction plans for Safety Class 1, 2
and 3 vaJves and aetuatars shall be submitted
ta STUK for approval prior to commeocing
manufaeture, in accordance with Guide YVL
1.2, using a division as per this Guide. The
construetion pian shall give descriptions of
the following issues:

a) Manufacturer of valve
b) Design bases
c) A description of the materials of

construction
d) Quality Control programme
e) Valve dimensioning
f) Drawings
g) Valve type tests and operating

experience
h) Aetuator
i) Installation of valve and aetuator.

The necessary descriptions shall be given of
valves and aetuators incorporated as
components io Class EYT/A piping. either
io conjunetion with a piping description
submitted for approval io accordance with
Guide YVL 3.3 or in a separate documeot
wbicb shall contain at least the following
informatian:

manufacturer's name
design bases
materials of construction with
reference to the applicable standards
and the material certificate class of
the material of construction
dimensioning standards
pressure c1assor basic dimensioning
as per point 2.5.1
instructions for manufacture
(weldiog. heat treatment. coating
ete.)
Quality Control requirements
assembly drawing
possible special requirements related
to installation
actuator
compatibility of valve and actuator
as regards mechanical strength
(dimensioning of power transmission
train under operational and accident
conditions).

A construetion pian or a deseription need not
be submitted ta STUK fur valves and
aetuators incorporated as components in such
Class EYT/B piping as conforrns ta Guide
YVL 3.3.

If the same valve and/or aetuator type is
inteoded ta be used io several locations tbese
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shatt be indicated io the document by giving
their component designations as per system
and instrumentation diagram. The inclusion
io the assembly drawing af component
designations is recommended. If the above
component designations cannat be given io
the pIan, the power company may submit
another kind af follow-up procedure for
approval however, by which it is ensured
that a valve ar actuator af an appropriate
type and with the appropriate design Vallles
is instaJled and that the documents are
updated.

SmalJ diameter valves may be approved on
the basis af the type document. The
document shall indicate the valves'
functional purpose, pressure class, materials
af construction and te8t5. The size af small
diameter valves shalt be determined io the
document. However. if the valve acts as
another device's pilot valve or has a bearing
on the operability of the main device, the
construction pian shall be submitted to
STUK for approval if a construction pIan is
required of the main device in question.

In the construetion pIan, reference can be
made to documents submitted earJier.

2.1 Manufacturer of valve

Safety Classes 1 and 2:

A description shall be provided indicating
that the manufacturer of the valve's
pressure-retaining parts has adequate
expertise. It shaJl contain a description ofthe
organization conflrmed by the company' s
management which shows La. the definition
of duties, scopes of responsibility and
qualifications as welt as the arrangement of
quality assurance.

Approval for the manufacturer's quality
control department aetive in quality control
or for a separate inspection agency as well
as for the inspeetors employed by them, is
applied for in accordance with Guide YVL
1.3.
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Safety Class 3 and Class EYT:

The valve manufacturer's name shall be
given for items in Safety Cla...~s 3 and Class
EYT. Approval in accordance with Guide
YVL 1.3 shall be obtained for the company
performing qua1ity control and for the
inspectors employed by it.

2.2 Design bases
The va1ve's funetional and struetural design
bases sha11be incorporated in the design
bases. The design bases sha1l be so
extensively presented that the va1ve design
flow rate, va1ve functioning and the
prerequisites for functioning as weJl as
control of the materials of construction,
solutions pertaining to strueture, strength
ca1culations, the quality control programme,
inservice inspeetions and maintenance
operations can be evaluated on their basis.

2.2.1 Valve functional design
bases

The funetional design bases inc1ude La.:

function (contral valve, stop valve,
check valve, isolation valve,
pressure reducing valve)
system and component designation(s)
Safety Class
maximum pressure difference under
which valve shall be able to change
position
requirements as regards lines!
assemblies for bypass, pressure
balancing, venting, drainage and
testing
requirements concerning position
indications
normaJ operating position (open!
c10sed/intermediate position) and
operating frequency
requirements for valve tightness
upstream and downstream
requirements for valve opening and
closure times
requirements for valve functional
direction upon loss of actuator power
required check valve cJosure time to
avoid pressure shocks.
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2.2.2 Valve structural design
bases

Structural design bases include La.:

design temperature and normal
operating temperature
design, test and normal operating
pressure
the pressure and temperature changes
to be employed in dimensioning and
tbeir number
upper limits for forces and torques
exerted by piping
requirements for minimum forces
and torques exerted by actuator
allowable values for maximum
forces and torques exerted by
actuator
quality af medium, phase transitions
and chemical impacts
environmental requirements set for
valve and aetuator under normal
operating conditions and in transients
(chemical impaets, temperature.
pressure, humidity, radioaetivity and
duration of exceptional conditions)
requirements for fire resistance
ascertaining check valve tightness
during operation
requirements for valve
deeontaminability.

2.3 Description of the materials of
construction

By means of a descriptioo af the materials af
construetioo, the acceptability and suitability
af the valve's materials af construetiao for
their purpose af use shall be demonstrated.
The constructian and welding filler materials
shatl satisfy the requirements af Guide YVL
3.9. The descriptioo of the materials af
eonstruetion shall contain a eomponent and
joint specitie Hst of the eanstruetian and
welding tiller materials. A deseription of the
manufaeturiog method of valve and aetuatar
components as regards beat treatment,
application of coating and eold working ete.
shall be giveo. The applicability of the
manufaeturing instruetions sball be ehecked

by means of work and precedure tests as
regards Safety Classes 1 and 2.

2.4 Quality control programme

A valve's quality control and the inspeetion
and testing procedure to be observed therein
shall be presented in the quality control
programme.

The quality contro] programme contains

inspection plans
inspection instruetions.

2.4.1 Inspectionplans

Inspection plans coneeming quality control
af the materia! af eonstruetion, work tests,
manufacture and the aecomplished produet
shall be presented.

The inspection pian sball give

compooent or joint specifie
numbering in accordance with
drawings
name ef component
marking io the construetion or
welding tiller materia! indicating
standard
inspections ta be eondueted on eaeh
item and the inspectioo instruetions
time af inspection (manufaeture of
construction material. manufaeture
and installation af valve)
performer of inspection/audit (e.g.
manufaeturer, plant supplier.
approved inspection ageney).

The welding procedure or work tests
associated with manufacture or repair shaIl
be performed on the pressure-retaining
componeots af Safety Class 1 and 2 valves.
The tests shall be performed on other valves
if so required io the design bases.

2.4.2 Inspection instructions

There shall be inspeetion instructions for aJl
inspections mentianed in the inspection
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plans. An inspeetion instruetion shall state
the method and extent af the inspection, the
requirements and reporting. As regards
details, reference may he made to standards.

The most comman quality control measures
for which instructions shall be drawn up cao
he grouped as follows:

identification af the materials af
construction, their marking and the
construction material certificates
les! sampling and tes! batches
destructive testing
non-destructive testing
supervision af welding and welders'
qualifications
contral af heat treatment
inspection af the structure's
dimensions
visual inspeetion
tightness downstream
pressure and tightness tests
valve/aetuator performance te..<;;ts.

The pressure and tightness tests shall be
perfonned io accordance with the design
basis standard. If not so required in the
design bases, a separate pressure and
leaktightness test pian shall be presented for
Safety Class 1 valves. Other Safety Classes
shaH conform to Standard SFS 4134/11 or a
comparable standard.

2.5 Valve dimensioning

It shall be demonstrated by dimensioning
that a valve's dimensions and design satisfy
the strength and functional requirements set
by the system.

2.5.1 Strength calculations

Dimensioning pertaining to strength is
divided into basic dimensioning and stress
and fatique anaJysis.

The valve's design conditions, which
generally do not include changes in
temperature or load, shall be employed as
the input values for basic dimensioning. The
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forces and torques exerted by piping can be
taken into account in the form of an
equivalent pressure increase.

The loads to which the structure is subjected
during a stress and fatique anaJysis shall be
taken into account as reaJisticaHy as
possible. In that case the input values shall
be as follows: temperature gradients,
dynamic loads, cyclic loads as well as the
forces and torques exerted by piping.

The dimensioning calculations shall be
accompanied by darifying drawings
presenting loads, system information and
necessary dimensions.

The basic dimensioning of Safety Class 1
valves shall be in accordance with ASME
Boiler and Pressure Vessel Code, Section III
(ASME Code, Section III), NB-3500 /21 or
some other nudear power plant standard
approved by STUK.

Jn Safety Class 1, in addition to basic
dimensioning, a stress and fatique analysis in
accordance with ASME Code, Section JII,
NB-35oo ar some other nudear power plant
standard, shall be presented together with the
below additions:

If the thermal expansion coefficients
of the materials of a valve's body and
bolts vary and the design temperature
is in excess of 200 °C, resilience and
fatique analyses of the body-to-bonnet
bolting shall be carried outo Also
resilience calculations of other
pressure-retaining bolting shall be
performed if they are subjected ta
abrubt temperature gradients.

A fatique assessment of DN =:;; 100
(4 in) valves shall be performed if
they are subjected to loads causing
significant fatique.

If a vaJve's nominal diameter is equal
to or larger than 500 mm, the
adequacy of a simple fatique analysis
in accordance with Standard ASME
III NB-3500 ,hall be jnstified.
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Safety Class 2 or 3 valves shaH be
correspondingly dirnensioned io accordance
with Standard ASME Code, Section m, NC-
3500 /3/ and ND-3500 14/ or some other
oudear power pIant standard approved by
STUK. Also the SFS Standards in the series
2610 may be used in dimensioning provided
that special attention is paid to quality
control.

Safety Class 2 and 3 valves shall, io addition
to internal pressure, be dimensioned against
the greatest possible force exerted by piping.
If a valve is subjected to a load causing
significant fatique, the valve shall undergo
fatique analysis io accordance with Standard
ASME Code, Sectioo III, NB-3500.

Dimensioning shatl also he presented for
nonpressure-retaining components essential
for funetioning. An example af the
acceptable scope is given in Ref. /5/.

The durability of a vaIve's seat and disc
surfaces in Safety Classes 1 and 2 shall be
demonstrated by means of ooe of the
following darifications:

surface pressure calculations
impact velocity
experimental investigations and
operating experience.

2.5.2 Flowdynamic design

Dimensioning pertaining to the flow rate
shaJl demonstrate how a valve's design bases
pertaining to the flow rate have been
implemented.

The following facts shall be given:

capacity correction faetor Kv or
pressure-Ioss coefficient Z
dirnensioning of components which
affect the operating rate.

2,6 Drawings
Drawings shalI present a structure's
composition and details in such a way that
valve dimensions, coofiguration and

manufaeture are accounted for in sufficient
detail. If valves shall he subjected to
inservice inspections using NDT methods, as
required in Guide YVl 3.8, it shall he
possible to assess from drawings whether
inspections of the valve body and its welded
joints, and of the weIded joints between the
valve and the piping can be carried out
reIiably.

The drawings shall present

assembly data with lists of
components and materials of
construction
dirnensions and configurations
employed fur dimensioning or
arrived at by means of thern and
necessary toIerances
types, Iocations and dirnensions of
joints and fastenings
coatings of struetural roaterials
gaps, fits and plays essential for
funetioning.

2.7 Valve type tests and operating
experience

Jo conneetion with the construetion of a new
nudear power pIant unit, a type testing
programme with an implementation schedule
shalI be drawn up for valves important to
safety. It shalI be adequately taken into
account in the planning of type testing
schedules that ooly sufficiently tested vaJve
types may be instalIed io the power pIant.
The following points in particular shaJl be
emphasized in the test programme:

adequacy of performance
charaeteristics under various
operational and accident conditions
preservation of performance
charaeteristics under the system
conditions concerned
mechanical and corrosion resistance
maintenance of leaktightness
functional reliability.

Type testing might be replaced by the results
of earlier type testing and operating
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experience. ]0 that case detailed
c1arifications shall be presented in the
construetion pian and the prineiples to be
observed shall be given io the type testing
programme.

Type infonnatian far new valves purchased
far an aperating nuelear faciHtyare reviewed
io conjunetion with the construetion pian.

2.8 Actuator

2.8.1 Information pertaining to
actuator design and
manufaeture

The faJlawing infarmation shall be presented
on aetuators of Safety Class 1 ar 2 valves
and aetuatars af Safety Class 3 valves the
safety c1assificatian af whieh is based on the
funetianal requirements set for the valves:

Safety elas,
description af manufaeturer
quality contral programme with its
inspection aod performance test
infonnation
description of the materials of
construction
drawing presenting components and
main dimensions
eleetrical eonneetions diagrams af
actuator and its mator
design information.

Design information includes i.a.:

operating voltage required by
eJectrical actuators
starting eurrent and rated power
manner of implementation of
electrica1 protection
enc10sure and insulation c1assof
electrical actuator
type, pressure, temperature and
quality (particle-type impurities,
moisture content ete.) of hydraulie
and pneumatic actuator medium
funetioning upon loss of actuator
power (valve opens/closes/retains
position)
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information pertaining to funetioning
of torque, bypass and limit switehes
and set values with justifieations
normal ambient conditions and
extreme ambient conditions
(pressure. temperature. moisture
content. chemicals. radiation level)
which require operability.

The omission of the above information shall
always be separately justified for Safety
Class 3 components.

2.8.2 Actuator type tests and
dimensioning

Type tests sball demanstrate that tbe aetuator
funetions reliably and is not suseeptible ta
malfunetions arising from extemal faetors.

The operabiJity of aetuators, the funetioning
of wbicb is required under accident
conditians, sbalI be experimentally
demonstrated by tests wbich correspond to
tbe accident conditions uuder whicb the
aetuators wiH bave to funetion. Furtber
details are presented io Guide YVL 5S

Type testiog ioformation is given io
Referenees /6/ and 17/. The impaet of a
seismie event on dimensioning shalI be taken
into account in aecordance with Guide YVL
2.6.

As an aetuator's dimensioning data, tbe size,
duration and number of loads wbicb affect
strength sball be presented. The
dimensioning bases shall be presented, as
well as the safety factors employed for
various load situations and tbe materials
information pertaining to the materials of
construetion of load transferring
components. Guidelines are given in the
relevant standard 17/.

The dimensioning criteria whieb affect tbe
operating rate of pneumatic and bydraulie
aetuators and the safety factors used shall be
statOO.
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2.9 Installation of valve and actuato, 3
The document shalt describe how the forces
and torques created have been transferred to
support structures and how servicing
(replaceability, decontamination, drainage,
conservation, automated welding ete.),
testing and inspection possibilities and
quarters have been taken into aCCQunt.

The description shall present the following
information for the installation af a valve
and its actuator:

welding information
information on support struetures af
piping/val veI actuator
functional requirements for contrat
lines
information pertaining to connections
for drainage and testing (adequacy af
testing connections shall be justified)
information on measurement points
and position indications required ta
monilar valve operation
information with justifications
(allowabJe and required torques.
loads caused by aetuator aceeleration
ete.) for aseertaining sizing of valve
and aetuator
positions reeorruuended for
installation.

Valve and aetuator compatibility as regards
teehnical strength shall be justitied by power
transmission train strength ealeulations in
which the loads exerted by the actuator and
system on the power transmission train will
be taken into account. The aetuator's Jimit
switches are assumed inoperable. The
minimum set values af the limit switches
shall be justitied by taking into account, in
addition ta the loads arising from the
system, the friction which occurs in the
power transmission train.

A separate document pertaining ta the
installation of the valve and its aetuator may
be presented for approval in conjunetion
with Le. the piping pian.

Regulatory contral af
manufacture and
conduct of the
construction
inspection
STIIK controIs the manufaeture of Safety
Class 1 and 2 valves and their actuators by
audits ta the manufaeturing plant. STIIK
shall be given the opportunity af getting
acquainted with the plant's organization and
quality assurance as welt as of witnessing
manufaeture and testing. STUK oversees
manufacture io the extent it deems
necessary.

It will be separately announced if STUK
considers it necessary to control the
manufaeture of a Safety Class 3 valve or an
aetuator thereof.

The construction inspection of Safety Class
1,2 and 3 valves is aimed tO be perforrned at
the manufacturing pIant. Construction
inspection shall be requested for in writing
in good time prior to the time of inspection.
If the entire construetion inspection has been
planned to take plaee during one audit it is
proper to execute it at a time when
performance tests can be witnessed and the
post-test visual inspections can be condueted.

STUK conducts the construetion inspection
af Safety Class I and 2 valves with the valve
assembled and disassembled.

A full construction inspection is usually
performed on ane Safety Class 3 valve out
of each series af identical valves io the same
batch. The tina! manufaeturing
documentation is fully reviewed and the
scope af the rest af the construetion
inspection will be agreed upon separately.

If STUK requires a construetion inspection
of the aetuator this will be mentioned in the
decision by which the construetion pIan is
approved.
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A construetion inspection pertaining to
installation is performed on all Safety Class
1, 2 and 3 valves and their aetuators after
completion af installation. Class EYT/A
valves may he structurally inspected io
conjunetion with the construction inspection
pertaining to installation.

The requirements for construction inspection
are presented io Guide YVL 1.15.

As regards srnall Safety Class 3 and Class
EYT valves for drainage and venting, a
procedure cao he approved on application io
which the manufacturing pIant inspects its
own products. The prerequisites for 8uch a
procedure are La.:

approval from the pressure vesseI
authority af the manufacturing
country for the procedure io question
and for the documents to he used

approval from the power company for
the procedure io question and for the
documents to he used

possible familiarization with the
manufacturer's quality assurance as
well as with the manufacturing plants
and methods.

The power company shatl perform a
receiving inspection af the valves in
qllestian.

4 Commissioning
inspection
STUK performs the commlssloning
inspection af a nuclear power plant's valves
and their actuators in conjllnetian with the
inspectian af the accessaries af the pressure
vessel ar piping, io accardance with the
belaw principles:

The cammissioniog inspectian of the
actuatar is perfanned in accordance
with Guide YVL 5.5.
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The camnllsslOning inspectian af
Safety Class 1, 2 and 3 and Class
EYT/A valves is performed after the
companents and structures of the
system ar a partion thereof have been
installed in their place.

The cammissianing inspectian af
Class EYT valves is perfarmed in
conjunction with the cammissioning
inspection af the system ar a portion
thereof. STUK does not perfarm the
commissianing inspectian af valves
installed in Class EYT/B piping. The
nudear facility's awner shatt see ta it
that also these valves are being
properly controlled and inspected.

The commissianing inspeetian is divided into
two parts: the verification inspectian and
witnessing of perfarmance tests.

4.1 Verification inspection

Jn the verification inspection it is ascertained
that the valve and its installation are ready
far the granting af the performance test
permit.

The documents pertaining to Safety Class 1,
2 and 3 valves and actuators shall he
collected and filed. The state af approval of
the dacuments is reviewed in the verification
inspection pertaining ta the commissianing
inspection. The dacumentatian ta be
presented shall contain La.:

the Hst af dacuments
the cavering letters and front pages
af the documents
STUK's decisions and letters
the construction inspectian protacols
c1arificatians pertaining ta the
remarks made io the inspections, in
writing, where necessary
the result documentation af
perfarmance tests carried out at the
manufacturing plant
the assembly and installatian
drawings.
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4.2 Control of performance tests

The perfarmance tests pertaining ta the
conunissianing inspeetion may be performed
as part of the trial run af the whole system,
as referred to in Guide YVL 2.5. STUK
controis the trial run by reviewing the
system-specific trial run programmes and
result reports as well as by witnessing the
systems tests. The trial run shall demonstrate
a valve's/actuator's suitability for the
system's variaus operatianal conditions.

During the trial run, each valve's and
aetuator's specific basic values shalI be
determined to which the results af later
periodic tes15 can be comparOO. By these
comparisons any changes possibly occurring
in the valve's/actuator's functioning are
intended to be observed.

A written instruetion shall be drawn up far
the determination of the basic values. On the
basis of this Guide and the trial run resul15,
instructians for periodic tes15 shall also be
drawn upo The instruetions shall state the
vaIves/actuators to be testOO,the method of
performing each measurement, the
measuring equipment to be used and their
calibration requiremen15 as well as the
retentian of the resul15.

The method af performing the measurements
shall be such that the joint operatian af the
valve and actuator and the functioning af the
Jimit switches can be ascertained. New
nuclear faciJities shall, already during
construetion, be fitted with plugs which
conform to the method af measurement in
questian. The method of measurement used
in the performance tests af the valves and
actuatars af operating nuclear facilities shall
be developed in the above direction. The
instructions shall alsa state the limits af
approval for the measurement results based
on accident analyses and valve periodic
inspection requirements. The use af Standard
ASME Code Section XI, Subsection IWV
181 is recammended far assistance in
preparing the instructions.

5 Regulatory control of
operation

5.1 Periodic tests and periodic
inspection methods

Safety Class 1, 2 and 3 valves and actuators
shall undergo periadic tes15 to verify
operability and condition af the valves. For
this purpose, the operator af the plant shatl
have a pragramme presenting the testing
times for each component and the
instruetions to be followed in testing. The
test results shall be filed in such a way that
results obtained later can be compared with
them, when required.

The valves and their actuators shall be
monitored, far applicable parts, also by on-
line diagnastic monitoring equipment. STUK
oversees the implementation of the
programme pertaining to periodic testing as
well as the use af the on·line diagnostic
monitoring equipment by inspectians
repeated at regular intervals.

5.2 Non-destructive inservice
inspections

In the inservice inspections of valves the
requirements presented in Guide YVL 3.8
shalt he abserved.

5.3 Preventive maintenance

For the preventive maintenance of Safety
Class 1, 2 and 3 and CIass EYT/A valves
and aetuatars, the operator of tbe nuclear
facility shalt draw up programmes describing
the preventive maintenance pracedures to be
performOOon the valves and actuators.

Typical such procedures are La. oU and
grease replacements, monitaring of
operability by component disassembly and
replacement af worn parts.

A data file shall be lept at the nuc1ear
facility of Safety Clas, 1, 2 and 3 and Clas,
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EYT/A valves and their actuators in which 6
the repair. service and maintenance
operations performed on the components are
8torOO.

STUK controis the implementation af the
preventive maintenance programme by
inspections repeated at regular intervals.

5.4 Repairs and modifications

The requirements presented io Guide YVL
1.8 shall he observed io the design and
implernentation af repairs and modifications
as well as io the installation af approved
spare part valves.

5.5 Spare parts

The operator af the nuclear facility shall see
to it that the necessary space parts are
purchased for each type af valve and
actuator and that their adequacy i8
monitored.

The construction pian for the vaIve and its
actuator also applies to spare parts. Possible
modifications shall he subjected to STUK for
approval. The scope af the construction
inspection performed on spare parts is equal
ta that performed on the original parts.
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