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Authorization
The Finnish Centre tOI Radiation and Nuclear Safety (STIJK) issues dctailed
regulations conceming the safety af the nudear power plants by virtue of Seetion
55, paragraph 2, point 3 af the Nuclear Energy Aet (990187) and Seetion 29 af the
Decision af the Council af State on the General Regulations for the Safety ef
Nuclear Power Plants (395/91).

The YVL guides arc rules any individual liccnsee Dr any other organization
concemed shall comply with unlcss some other acceptable procedure ar soIution
is presented to STUK by which the safety love! laid down io aD YVL guide is
achieved.

Translation. Original text in Finnish.
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1 General
According to the Decision af the Council of
State on the General Regulations for the
Safcty af Nuclear Pawcr Plants /1/, systems,
struetures and components important ta safety
shal1he designed, manufactured, instal1cd and
operalcd in such a way that their quality level
and the"inspeetions and tests needed to vcrify
their quality levcl are commensurate with the
importance to safety of each item. To
facilitate compliance with this principlc, the
systems, struetures and componcnts of a
nuclear power pIant are assigned ta Safety
Classes 1, 2 and 3, and ta Class EYT (non-
nuclc(If). Itcms most important ta safety arc 3
assigned ta Safety Class 1.

Safety Class providcs a starting poinl for the
definition of the requirements to be set for
the quality assurance af nuclcar power plant
systerns, structures and components. The
interdepcndence between Safety Clas.<;and
quality as.<;uranceis defined by the licensee in
the quality as.<;urance documcnts required
undet Guide YVL 1.4.

Safety classification is the basis also when
determining the regulatory contral by the
Finni~;h Centre for Radiation and Nuc1ear
Safety (STUK). The interdcpendcnce between
safety classification and the requirements ta
he set and prcscnted in detail in the variaus
YVL guidcs. STUK also providcs guidance
on the inspcetion practice case by casc.

The seismic classification af nuclear plant
components and struetures is given in Guide
YVL 2.6.

cxamples cIarifying the cIas.<;ification
principles of systems which typically belong
to the mentioned cIasses.

When establishing safety classification,
attention shall he paid, bcsides the principles
presentcd in this Guide, ta the structure of
the nuclear power pIant and the tasks
determincd for its systems. Plant-specific
applications always require consideration af
the details of classification case by case.
During construction and operation each plant
shaIl adhere ta the safety classification
presented in the c1assification docurncnt
approved by STUK for the pIant in qucstion.

Items ta be c1assified
For c1assification, thc nuc1car power plant
shaIl he divided into structural or operational
units caIIcd systems. The division shall be
such that every structurc and component
under STUK's control is incJuded in some
system. For example, a system may consist
af a part af the primary circuit, an auxiliary
proccss which carrics out a certain funetion
or a contro} circuit. a building ar a part
thereof, or a number of separate components
serving the samc purpose. Bach system shall
be assigncd to a Safcty Class ar Class EYT.

Systems in Safcty Classes 1, 2 and 3 shaJl be
further subdivided into strueturcs and
componcnts. An item which forms a clearly
definable entity as regards manufaeture,
installation and quality contra] can be
regardcd as one structurc ar componcnt.
Each structure and component shall be
assigned to a Safety Class or Class EYT.

2 Scape 4
The guide pcrtains to new nuclear power
plants and to the safety c1assification of
systems, structurcs and components designcd
for the rcfitting af old nuclear power plants.
The guide gives the classification principles
and procedures pertaining to the c1assification
document. The guide's Appendix gives

General classificatian
criteria
When establishing safety c1assification,
attention shall be raid to the importance of
systems, struetures and components in
ensuring the nuclcar power plant's safety
functions. The general principle is that the
structure or component of a system is in the
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same Safety Class as the system itself, if this
is necessary far the accomplishment af the
system's safety funetion. Less important parts
af the system can he placed in a lower Safcty
Class ar in Class EYT. On the other hand,
individual componcnls at points where a
system connects with another system in a
higher Safety Class, "canalso he placed in a
Safety Clas.<;higher than the system itself.

When estahlishing safety classification,
attention shall he paid, in the first place, ta
the following points:

safety functions in the accomplishment
of which the itcm to he c1assified takes
part or which it cnsures,

immediate impaet on the continuous
maintenance af a safcty funetion if an
item fails during nonna] opcration,

immediate impaet on the continuous
maintenance of a safety funetian if an
item fails during a transient or an
accident.

In addition, the foUowing points may he
taken into account:

available additional systems and their
classification,

possibilities far fauIt detection if the
tault does not immediately affect normal
plant apcration,

the time available for repair hefore the
fauIt would lead into a partiaI or
complete loss of a safety funetion,

repair possibilitics taking into account
La. accessibility, how demanding the
repair work is, availabiJity of spare parts
and matcrials, isolation possihility
during work and necessary proccss
aetions sueh as eooling, pressure relief
and deeontamination before repair work,

4

increase m the reliability of the item
concerned through requirements based
on the safcty classification.

When establishing and applying safety
c1assification, attention sha]l he paid to the
faet that ensuring safety funetions sets
different requirements on equipment of
different types. For instancc, as regards
pressure vessels and pipes, the most
important issue is their mechanical
endurance and structural integrity. A1so
operational reliability is required of pumps
and valves. In fueI storage, the central issue
is the preservation within safe limits af Ihe
storage geometry. With the help of safety
classification, the requirement levels are
graded among equipmcnt of the same type.
The rcquirements to he set fOI equipment of
different types need not he mutually identica1
cven if the equipment beJonged to the same
Safety Class.

Systems, structures and components shall he
assigned ta Safety Class 1, if their

fauIt ar failure would cause an accident
immediately threatening the shutdown
or cooling of the reactor and would
require prompt starting of the safety
systems.

Systems, structures and components shall he
assigned ta Safety Class 2, if their

weIJ-timed or continuous operation is
necessary in design basis accidents to
ensure reactor subcriticality and C(X1ling,
OI to confine radioactive subst1nces
released from the reactor in
consequcnce of the accident inside Ihe
reactor containment,

fault or failure would prevent continued
operation, and would, at the same time,
prevent cooling af reaL10r and removai
of decay heat with the systems by
which eooling and decay heat removai
are normally carried out,
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faiJurc to opcrate
considerable risk
criticality,or

would cause a
of uncontrolled

one precondition for STUK's endorsement of
the construction Iiccnce.

fault or failure during an outage would
prevent reactor decay heat removai with
systems by which decay heat is
nonnally removed in that particular
state.

Systcms, structures and camponents having
an essential effeet on the reliability of the
safcty funetions shaJl be assigned ta Safety
Class 3:

reactor shutdown and mainlenanee af
suberitical condition,
reaetor eooling and deeay heat removaI
from the reactor,
decay heat removai from spent fuel
which is slored autside the reactor,
prevention of the dispersaI af radioat-iive
material, and
mitigation of the consequenecs af sevcrc
aceidents.

Systems by which the accomplishment of the
safety funetions mentioned above are
monitored shaJl aIso be classified io Safcty
Class 3.

An examplc of the systems safety
classifieation of a nuclear power plant
equipped with a light water reactor is givcn
in an Appendix to this Guide.

5 Classification
document
Compilation of the classifieation document
shaJl begin as early as possible during the
plan1 design stage and the doeumenl shall be
supplemented along with the progress of the
plan1 design. In connection with the
eonstruetion Jieenee application, the
classification doc'Ument shall be submitted ta
STUK for approvaI, in accordancc with
Section 35 of the Nuclear Energy Dccree.
ApprovaI of the classification document is

The classification document shall present

a marking system for nuclcar power
pIant systems and components,
a Hst af systems,
system-specifie Iists of structures and
companents,
main drawings af buildings or other
drawings appropriate for the
presentation of the classification of
buildings,
f10w diagrams for process systems and
air canditioning,
main diagrams for eleetrical systems,
and
block and signal diagrams for the
instrumentation and eontrol systems.

Jn the Hst of systems, the systems shall be
consistently arranged in groups and provided
with identifieation marks as well as with
Safety Class designations.

System-speeifie lists of structures and
eomponents shall be presentcd of systems in
Safety Classes 1, 2 and 3. The structures and
components shall be provided wilh
dcsignations having the system designation
as the first part, and their Safety Class is
given. For systems classified in Class EYT,
lists of prcssure vcssels incJuded io the
systems shall be presented.

Classification of buildings shall be presented
in drawings.

The flow diagrams of process systems shall
show systcm boundaries and the
proccssteehnical location of classified
components in the system. The c1assification
of piping is prcsented in the flow diagrams
of the proeess systems.

Seismic c1assification in accordancc with
Guide YVL 2.6 is presented in the same
c1assifieation document.
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As the design of the plant proceeds and in 6
conneetion with modifications made during
operation, the classification documcnt shaII
he supplemented and updated accordingly. It
is therefore recommended that the document
be compiIed in such a fonnat that it can be
easily updated. The modifications and
supplements shall be approved by STUK.

6
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APPENDIX

An example af the systems safety c1assificatian af
a nuclear pawer plant equipped with a Iight water
reactar

1 Boundaries 01 systems containing liquid or gas

Primary circuit boundaries
Other Safety Class boundaries

2 Systems c1assilication

Sarety Class 1
Sar.ty Class 2
Sar.ty Class 3
Cia" EYT

1 80undaries af systems
containing liquid ar gas
Primary circuit boundaries

The primary circuit mcans all prcssure-
retaining components included in the rcactor
cooling water system of nuclear power plants
equipped with a prcssurized or boiling watcr
reaetor, such as pressure vessels, piping,
pumps, and valves ar components which are
connected to the reactar cooling water
system. The following are considered a
primary circuit boundary:

the outennost containment isolation
valve in a pipeline that penetrates the
reactor containment,

the outer of two valves which arc kcpt
closed during nonnal rcactor operation
in a pipelinc that does not penetrate the
reaetor containment, and

a safety or relief valve m the reactor
cooling system.

Jn a nuclear power plant equipped with a
boiling water reactor, the reactor cooling
watcr systcm and the primary circuit referred
ta in this Guide are considered to cxtend ta
the outer isolation valves of the main steam
and feedwater pipelines.

The boundary valves of the primary circuit
are inc1udedin the primary circuit.

Other Safety Class boundaries

In case a systcm in Safety Class 2 or 3
containing liquid or gas is connected to a
system in a lawer Safety Class, the Safety
Class boundary may be defined to be

a passive device which reduces the tlow
50 much that the system will remain
operable even if a failure occurred in a
lower Safety Class system; examples of
tlow limiters are a small pipe fitting, a
throttle, or a shaft gasket.

a valve which is nannally kept clased.
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the outer of two shut-off valvcs 2
nonnally kept open, either of which can
bc closed so quickly that the system wiU
remain operable even if a failure
occurrcd in a lower Safcty Class system,

a shut-off valve normally kept open in
a systcm the safety function of which
may be carried out with a redundant
system part, although attcmpts to close
the boundary valve failed.

a check valve with its flow direction
towards the system. and

a safety or rcHef valve.

All oomponents defined as a Safety Class
boundary are assigned to an upper Safety
Qass.

Heat exchangers with onc side connected to
piping classificd to an upper Safcty Class and
the other side to piping c1assified to a lower
Safety Class are, as an entity, classificd to
the upper Safcty Class. The steam generators
of a prcssurized water reaetor plant are an
exception to thc general classification of heat
cxchangers; the primary side is ciassified to
Class 1 and the secondary side to Class 2.

Small-diameter pipiog which beJongs io a
system assigncd to Safety Class 2 or 3 and
which is not part of the primary circuit may
bc c1assified to a lower Safety Oass or to
Class EYT, pursuant to sub-section 1.1 of
Guide YVL 3.3. A system's structurcs and
components which are irrelevant in view of
the main funetion ef the system may be
assigned te a lewer Safety Class or ta Class
EYT on the same grounds as the smaIl-
diameter piping.

The above boundaries do Dot apply to
primary circuit componcnts c1assified to
Safety Class 2. Their boundaries have been
defined in conncction with the primary
circuit.

8

Systems classification
Safety Class 1

Primary circuit oomponents whose rupture
would result in a leakage of such magnitude
that it could not be compensated by the
make-up watcr systems of the nuclear power
plant. In conformity with this principle. the
folJowing primary circuit components remain
outside Safety Class 1:

small diameter pipes (inner diameter not
morc than 20 mm)

components conneeted to the reaetor
coolant system through a passive fiow-
Iimiting device and which, if ruptured,
do not causc a leak grealer than that
caused by the rupture of a 20 mm pipe,
as well as

components whicb, in the event of their
failure, can he isolated from the reaetor
coolant systcm by two automatically
ciosing valvcs whose c10sing time is
short enough to alIaw for nOlmal
reactor shutdown and ooaldown.

Safety Class 2

a) Primary circuit components nat
cIassified to Safety Class 1.

b) Systems and oomponents required for a
reactor trip.

c) Emergcncy core cooling systems
intendcd far Joss-of-coolant accidents.

d) The boron suppJy system required ta
shut down the reac10r ar to maintain it
in a sub-critical conditian during a
postulated accident.
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e) A deeay heat removaI system for
eireuIating the water of the reaetor
cooIant system.

1) At a PWR plant, the part af the make-
up water system which is bounded by
make-up water pumps and the primary
cireuit.

g) The fallowing parts of the steam and
feedwater systems:

- at a PWR pIant, the part inside the
reaetar eontainment whieh is
bounded by the outcnnast isalation
valves

- at a PWR pIant, the part af the
emergeney feedwater system af the
steam gencratars whieh is bounded
by the emergeney feedwater pumps
and steam generators, and

- at a BWR plant, those parts of the
steam system outside the reactor
containment which are baunded by
the isoIation valves and the
subsequent shut-off valves.

h) The reactar containment and thc rclated
systems required to ensurc cantainment
integrity io a pastuIated aceident. Sueh
systems may be e.g.

- the containment spray system,
- other systems intendcd for the

reduction af pressure and temperature
within the containment,

- systems ta prevent the formation of
an explosive mixture af gases,

- personneI and material loeks,
penctratians, and other equivaIent
struetures, and

- isolatian valvcs of the rcactor
eontainment ather than thase
inc1uded in the primary eireuit, and
parts of the piping !penctrating the
containment whieh are bounded by
the vaIves.

i) Supporting struetures af the pnmary
eireuit.

j) Struetures, such as emcrgcney restraints
and missile shields, whieh proteet
components in Safety CIass 1.

k) Intemals af the reaetor pressure vessel
which suppart the reaetor core and are
important ta its eooIability.

1) Storage raeks for fresh and spent fuel.

m) A pratective instrumentation and
automation systcm for starting a reactor
trip, reactor emergency cooling,
isolation of reactor cantainment or ather
safety fnnetion neecssary in a postulated
accident.

n) Elcetrical components and distribution
systcms necessary for the
accomplishmcnt af safety functians of
systcms in Safety Classes 1 and 2.

0) ElectricaI power supply equipment
ensuring electricity supply to Class 2
components upon loss af both off-site
power and power suppIicd by the main
generators.

Safety Class 3

a) The balOn supply system baunded by
the borated water staragc tank in so far
as the system or parts thereof are nat
classified to a higher Safety Class.

b) At a PWR pIant, those parts af the
rcaetor volume contral system whieh
are not assigned to a higher Safety
Class.

c) At a PWR pIant, thosc parts af the
emergency feedwater system which are
not assigned ta Safety Class 2. If ather
systems have bccn designed ta ensure
the emergency feedwater system which
meets the minimum requirements of
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Guide YVL 2.7, these may, in their
entirety, be placed to Safety Class 3.

d) Systems needed for the cooling and
prcssure relief of the primary circuit, if
they are not c1assificd ta a higher Safety
Class.

e) Cooling systems essentjaI for the
reroovalof

- reactor decay heat,
- decay hcat from spent fuel stored

outside the reactor,
heat generated by Safety Class 2
components, and

- heat generatcd by the systems
themselvcs

into the ultimate heat sink, and which do
not belong in a higher Safety Class.

t) Parts of the sealing water, pressurized
air, lubricating, fuel ete systems
necessary for the start-up ar operation
of systems io Safety Classes 2 and 3.

g) Systems for treating liquids or gases
containing radiaaetive substanccs the
failure of which could, compared to
norrnal conditions, resuIt io a sigoifieant
dose increase to a pIant employee or a
member af the publie. Examples of such
systems are

reactor cooling water eleanup system,
sampling systems of the primary
circuit,
treatment and storage systems for
liquid wastes, and

- radioactive gas treatment systems.
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h) Ventilation systems which signific,lOt1y
reduee the radiation expasure of
employees or releases of radiaactive
materials into the environment. Below
are examples of the functions of these
systems.

- maintenance af pressure ratios and
filtering af exhaust air in the rcaetor
building (including the containment
with its surrounding spaces),

ventitatian of those rooms in the
auxiJiary building where radiaaG1ive
contamination may oecur,

- ventitatian of the spent fuel storage,

ventitatian of quarters contabling
radioaetive waste

- ventitatian of laboratories wnere
considerable amounts of radioaetive
materials are handled, and

securing of working conditions in
the contral room and other rooms
requiring continucd stay during
accidcnts, in case the air on-site
contains radioaetive or other
hazardous materials.

i) Air eooling and heating systems in
rooms containing safety-classified
components; the systems are needed to
maintain the temperature required for
ensuring rcliable funetioning of the
equipment, takiog into account extreme
outdoor air temperatures and the waste
heat released into these rooms.
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j) Those reaetor pressure vessel intemals
not assigned to Safety Class 2.

k) Nuc1ear fue) handling and inspection
systems whose malfunction may
endanger fuel integrity.

1) The foUowing hoisting and transfer
e.quipment:

those parts of the contro! rod drives
which are not assigned to Safety
Classes 1 or 2,
the reaetor building main crane, and

- equipment needed for the lifting and
transfer af nudear fuel.

m) Storages of spent fuel and Iiquid wastes,
including pools and tanks.

n) Buildings and structures designed to

- protect or support equipment in
Safety Classes 2 or 3. The failure of
these buildings or strueturcs could
endanger the integrity of the
equipment, or

.- protect workers ta assure the
maintenance af functions important
ta safety in accidcnt conditions.

0) Concrcte structures inside the reaetor
containment, other than those assigncd
tO Safety Class 2.

p) Instrumentatian and automation systems
and components required for the
following funetions and not cIassificd to
a higher Safety Class:

- manitoring and contral af safcty
funetions during accidents,

- contral of reactor main parameters
(power, pressure, coolant volumc),

- monitaring of reaetor power peaking,
- rnonitoring and control of the safe

shutdown of the plant from the main
and standby control rooms,

- monitoring of the reactor's condition
during fuel loading,

- monitoring of leaks in the primary
circuit,

contral of hydrogen and oxygen
concenlrations inside the containment,
- on-site radiation monitoring during

accidents,
- contral of radioaetivc rcleases,
- radiatian monitoring of rooms, and
- an alarm system for alerting people

on-sitc of imminent danger.

q) Eleetrical components and electric
power distribution systems rcquired to
accomplish the safety funetion af Class
3 systems.

r) Systems designed to ensure the integrity
of the reaetor containmcnt or to limit
releases especially in a severe accident.
Examples thereof are:

systems limiting the containmcnt
prcssure,

- systcms intended for the contral and
filtering of rclcases out of the
containment,

- air circulating and filtering systcms
which dean the containment air
space,
systems which prevent the fonnation
of an explosive mixture of gases,

- systcms intcnded for the monitoring
of the condition of the reactor and
the containrncnt, and

- systems and components requircd for
cooling the molten core and for
ensuring the integrity of containment
penetrations and other openings.
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YVL 7.9 Hcalth physics programmes JO
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YVl 7.10 Individual monitoring and
reporting of radiation doses, 1 March 1984

YVI 7.11 Radiation monitoring systcms and
cquipmcnt in nuclear power plants, 1 Feb.
1983

YVL 7.14 Action levels for proteetioo of the
publie io nuclear power plant accidents, 26
May 1976

YVL 7.18 Radiation protcction io design of
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Radioaclive waste management

YVL 8.1 Disposal of reactor waste, 20 Sept.
1991

YVL 8.2 Exemption from rcgulatory conlrol
of nuclear wastes, 19 March 1992

YVL 8.3 Treatment and storage of
radioactive waste at the nudcar power
plants, 1 July 1985




