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SAFETY CLASSIFICATION OF NUCLEAR PO~iER PLANT SYSTEMS, STRUCTURES AND
COMPONENTS

1
GENERAL The general design criteria fqr nuclear power plants

require that systems, structures and components important
to safety be designed, fabricated, erected, tested and
inspected ta a quality level conunen'suratewith the safety
functions to be performed. Ta make it possible ta implement
this principle consistently, the systems, structures and
components af a nuclear power plant are assigned ta
Safety Classes 1, 2 and 3 and Class NNS (non-nuclear safety).
Iterns with the greatest safety sighificance are classi-
fied. as Class 1.

The safety classification system offers one point of de-
parture when setting design, fabrication and quality
~ssurance requirements for an item. This does not, however,
imply that there always is such an interdependence between
Saf~ty Class and technical requirements. Other factors to
be considered, beside Safety Class, when establishing techni-
cal requirem~nts are the loading and ambient conditions of
the item as well as possibilities for testing, inspection,
maintenance and repairs during operation.
In some cases, the desired structural and functional
reliability is' attained through care'ful design, in other
cases fabrication and quality contral are af greater
importance.

The Institute of Radiation Pratection utilizes the classi-
fication system in establishing inspectian procedures.
The interdependence af safety classification on one hand
and inspection measures on the other are dealt with in
Guide YVL 2.2.

2
SCOPE OF CLASSIFICATION

For classifieation, the nuclear power plant is divided into
struetural ar operational" uriits 'ealled systerns. The division
shall be sueh as to assign every structure or component
important to saf~ty, or otherwise regulated by the IRP, to
some sy~tem. A 'system may, for example, he composed of

Po.lod,es>

P.o. sox 2~8
00101 HELSINKI 10
FINLAND

Telr>phone

659588

Telu

122691 STl- SF



INSTITUTE OF RADIATION PROTECTION YVL 2.1

2

~ port~on Qf the reactor cool~nt pressll~e bouridary,
Qf a,n auxili.ary process Or cbn,trpl cirC:u'it.p~:rforrninga
specif'i.c,'functi.Qn,'af a. bui).d:i"tlg·:.o.r·a'.pa-;r::-t'pf i,i;', or of
a nurn:be;r,at;" se:parate se:(Vill,'g,'the'.isam,e"'puipo:$e.
Each system 'is'assigned to some Safety Class or
classified a,s'NNS.

Systems af ,Safety .Class 1, 2 and 3 are subdivided into struc-
tures an~ cornponents. Further, those NNS structures and
components regulated by the IRP are specified. A struc-
ture or component is defined as an entity forming an
a whole from the standpoint of fabrication, installation
or quality control. Each structure and component is
asigned to some Safety Class or cl'aS'sifiedas NNS. As a
general principle, a struc'tu;reor component belongs ta the
same Saf~ty Class as the systern in which it is incorporate~,
provided that it is necessary for the saf~ty function of
the systern. Less irnportant portions af a system may be
pla,ce~ in a lower Safety Class ar classified as NNS.

3
CLASSIFICATION DOCUMENT

Preparation af the classification docwment shall be begun
as early as possible at the design stage and amended
accordingly as the design work progresses. Approval of
the classif~cation document isoone preconditian for an
IRP endorsement of the application for a construction
permit'. However, if the detailed design of a system
is carried out only after commencment af ,construction,
the classification document may, with respect to the systern
involved, be approved in the form corresponding with the
effective preliminary plans.

The classification document shall include

a list af systems
sy~tem7specific lists af structures and components
main drawings of buildings
process, instrumentation and electrical systern diagrams

In the list af systems, the systems are arranged in groups
and providedwith letter or numerical symbols as well as
with Safety Class designations.
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Syst~~specific lists ef structures and cempanents shall
be ·compiled, on' Sci,.fetyClass 11,. 2 and 3 system,s. Structures
ano.: 'co!Uponen'.t·sare provided 'Wi.th:d.e:sign'ations.the first part
ef which consis.ts ef the 'system·des'igilat"ionand their
S.afe;tyClass iso given. In the sam.e fa,shioI11the structures
and components of Class NNS systeros.regulated by the IRP
are catalogued. In additon to class, the list shall
specify the location of the structuie or component as well
as the construction requirements by means ef references and
apprapriate designatians, such as design and te sting class,
if their practical significance ta each structure and
camponent type is determined. F'urther, the list may contain

references te standards and other iP-structions ta be
applied -te structures and components

a note stating whether a stress analysis in accerdance
with Guide YVL 3.5 ·is planned

The main drawings of the buildings shall be furnished with
markings indicating the location of each structure and
companent. It is sufficient to specify the building
in which they are located, if' the whole buildings is homo-
geneous in regard to radiation, accessibility, physical
protection and separation of components and Safety Class.
In case the building, with respect ta same af the items
listed above, is divided into- zdnes, .the zone where a structure
or eomponent is located is speeified. The classification
of buildings is presented in the main drawings.

Process, instrumentatien and electrical diagrams shall
give system boundaries and the location of classified
cornponents there in. Piping classification is presented
in the process system diagrarn.

As the design of the facility proceeds ta details, it may
beeome necessary to supplernent and rnodify the elassifi-
cation document. Therefore, it is recemrnended that the
document be compiled in' such a format that it can easily
be up-dated using interleaves and correction sheets.
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The I,inalelassifj"ea,tion document, in the form approved
by.the JR:P,.shall be 'subrnitted.ta the IRP, in, a rninimum af
ten.bin~edcopies at the tirne when the des~gn af systems
is·, in es'sential parts, comp:leted:a.nd'procurem,ent of
eomponents eommenees.

4
CLASSIFICATION INSTRUCTIONS

In part, the safety elassif~eation system is determined
by the structure of .the facility 'and thefunetions assigned
to various systems. Thereforethe IRP will not set farth
binding elassifieatian reguirements. Instead, details
are dealt with on a plant-by-:plant basis' using thelieense
applieant's proposals as a starting point. However, examples
as preeise as possible are provided in this guide ta facili-
tate the elassifieation proeess.

Prior to presentation of the actual elassification, the
coneept of 'reactor eoolant pressuie bouridary'shall be
defined.

Reactor Coolant Pressure Boundary

Reaetor eoolant pressuie bouridary for pressurized
water reactor andboiling water reactor inc'ludes
alI pressuie eontaining parts, 'sueh as pres'sure vessels,
pipings, pumps" and valves whieh are a part of reactor
eoolant system, or connected to the reactor eoolant
system, up to and inc'luding:

the outermost containment isolation valve in
system piping that penetrates the primary reactor
eontainment,
the second of two valves normally elosed during
normal reactor operation in system piping that
does not penetrate primary reactar eontainment.

the saf~ty or reIief valve of the reactor
coolant system.

The lirnit valves of the reactor caolant pressure
boundary are regarded as a part af the reactor
coolant pressure boundary. In a nuclear power plant
furnished with a boiling water reactor~ the reactor
eoalant system is regarded to extend to the outer
isolation valves of the main steam and feedwater pipe-
li'nes•.
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Sy:stems, struC:tures and Gompanents covered 'by-items a) and
b) and;'neces'sary for the safety, ·furic.t'ion,of .the sy.s:tems
are classif'ied.'as Saf~'ty C'lass'1:

a)

b)

Those portion af the reactor coolant pres's,ure
boundary .whose rupture would result in a leakage
of such magnitlide that it'could not be com-
pensated by the norrnal.makei'-upsystemsfunctioning
during normal operation of a nuclear power plant.
In conformance with this principle, the following
portions of the reactor coolant pressure boundary
are exeluded from Safety Class 1:

small pipesj the 'size limit is determined by
the pressure af the reaetar caolant pressure
bouridary and ·the capacity of the make-up
water system but 20 mm can be given as_the
maximum inner diameter.
parts that are connected to the reactor coolant
system through a passive flow-l,imiting devicei
exarnples af 'sueh deviees are a small pipe
branch, a throttle or shaft gasket.

parts that, in the event of fai'lure, can be
isolated from the reaetor coolant system by
two automatically closing valvesi closure
time shall he short enough to allow for normal
reactor 5hutaown and cooldown.

The trip and interlock instrumentation of the reactor
designed to shut the reactor down when 50me pre-set
safety limit is exeeeded.

Safety Class 2

Systems, sturetures and eomponents covered by the follow-
ing items a) through q) and 'necessary for the safetyfunction
of the systems are, on the conditionthat they are not
assigned toSafety Class 1, elassified as Class 2:
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a)

b)

c)

d)

e)

f)

Portions of the reactor coolant pressure
boundary .not assigned to Saf~ty Class 1

The following portions of _ste~rnand f~edwater
sy~tern.s;

at a PWR plant, the part af .systerninside the
containrnent up ta the outerrnost isolation
valves

at a BWR plant, the parts located between
isolation valves and the next shut-off valves
outside containment

Residual heat removaI system used for recirculation
of reactor coolant

At a PWR plant, the -part of make~up water system
bourided by make-up water pumps and reactor coolant
pressure boundary

At a BWR plant, the hydraulic scram systern

The following reactor containrnent systerns
designed to function in design basis post-accident
conditions:

spray system
other potential cooling systerns
air clean-up systems
the system designed to prevent the formation
af an explosive mtxture of hydrogen
and oxygen

Systems desighed for emergency core cooling
following a loss-of-cpolant accident. Such systems
include, for example

at PWR plant, pressurized safety injection
water tanks, high and low pressure safety
injection systems
at a BWR plant, reactor core spray system and
auxiliary feedwater system

h) Boron system necessary for reactor shutdown or
maintenance of a sub-critical condition in a design
basis accident.

i) Support structure of the primary.coolant system
j) Reactor containment including the following structu-

res and components:
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1)

ml

n)

0)

p)

q)

Mis'sile shields protectin'g the 'reactor cantainment
or Class 1 and 2 components inside it

Ernergency supports inside the containment designed
ta arrest the movement af a ruptured item·

Reactor vessel internals

Storage racks for fresh and spentfuel

Instrumentation systems designed ta accomplish
containmetn isolation and/or te activate the
engineered safety features mentioned under
items f), g) and h).

Electrical components and distribution systerns
necessary for the fulfillment ef the safety
function af Class 2 systems

Electrical power sources assuring electricy supply
ta Class 2 components· tipon 10ss of offsite and
generator power

In case a Class 2 system containing liquid or gas i5
connected to a system of a 10wer Safety Class, the boundary
of Class 2 system is made- up by -

a passive device limiting the flow ta such extent
that the func-t-ianalcapability af C1ass 2 system is
not last even if the other system should suffer
a failure; examples of such f10w-d~vices are a
samll pipe branch, throttle ar limiting
shaft gasket
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Qne valve that is nQr~ally closed
the outer~ost of ,the -two normally open shut-aff
vqlves both of which can be closed 50 fqst that
the Iuntional capability .of .the Class 2 sytern is
nat Iast even if ,the ather system af a lawer
Safety Class rating should sustain a failure

one narmally open shut-off valve in a system
whase safety furictian can be fulfilled by rneans
of a reduridant partion of the system even if
the said valve could not be closed

a check valve where the direction of flow is toward
the Class 2 systern

a safety or relief valve

AlI components constituting the bouridary of .the Safety Class
are included in Class 2.

On the sarn~ grounds, such structures and components of a
Class 2 system that are nonessential to the central functian
af the system may be assigned ta a lower Safety Class.
Minimum flow and testing lines are examples of such parts.

The boundaries af Safety Class 2 defined abave are not,
hawaver, applicable ta the portions of the reactor coolant
pressure bouridary mentioned in item 'a)

Safety Class 3

Systems, structures and components covered by the fallowing
items a) through p) and necessary for the safety function
af thesyste~are, on the candition that they are not
assigned to a higher Safety Class, classified as Class 3:

a)
b)

c)

d)

Boron system from borated water storage tank onward

Make-up and letdown water systems af a PWR primary
coolant systern extending form rnake-up water tanks to
letdown water tanks

The safety injection system of a PWR plant

Cooling systems necessary for removai af

reactor residual heat
spent fuel residual heat
heat produced by Class 2 components
heat produced by these systems into the
final heat sink
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e)

f)

Seal~ng water, pressurize~ air, lubricating,
fuel an~ Qther systems necessary for start-up
or operatiorr ef Class J, 2. anu 3 systems
Systems containing radioactive materials cr
processing liquids or gases when their failure
could result in a significant dose increase,
as compared te normal conditions, te an employee
cr a member af the publie. Such systems are

reactor water cleanup system
fuel poel water cleanup_ system
processing and storage systern af liquid wastes
radioactive gas treatrnent systern

If the main part ef radioactive rnaterials are
cancentrated in certain portions ef the system,
SOffieef the components in the system may be classi-
fied as NNS.

g) Systems containing dangerous, though not radio-
active, liguids or gases.

h) Ventilation systems serving

the main contral room
the reactor building
the spent fuel storage room
the waste building

i) Ventilation systems necessary for maintaining the
ambient conditions required by Class 1, 2 and 3
components.

j) The following hoisting and transporting equipment

contral rod drives
fuel loading machine
containment main crane
crane ef the spent fuel store

k) Liquid Waste storage building

1) Buildings and support structures designed ta
protect or support Class 2 and 3 companents when
their failure would endanger the integrity of
these components.
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!lll

n)

0)

p)

POQls for storage of spent fuel

Emergency supports ana missile shields outside
the cOntainment

rnstrum~ntation system performing following
furictions:

control af reactor condition during fuel
loaö,ing
radiation monitoring
monitoring of radioactive releases
direct control room alarm indicating a
ctangerous condition of some component or
process parameter specified in the Technical
Specifications
warning indiv{duals at the site of the pIant
of imminent danger

Electrical components and distribution systems
necessary for the safety funtion of Class 3
systems

In case of a Safety CIass 3 system containing liquid or gas
is connected to a system of Iower safety ratingl the
boundaries of Class 3 can be determined in the same way
as the boundaries of Class 2 in a similiar situation.

Class NNS

AlI the systems öf a nuclear power pIant not assigned to
Safety Class 11 2 or 3 are classified as NNS. The NNS
systems covered by items a)through d) below are regulated
by the IRP and shall be included in the classification
document:

a)

b)

e)

dl

Systems incorporating components regarded as
pressure vessels

Systems that containl or may containl radio-
active substances in such concentrations as to
precIude free release of the contents into
the environment

Instrumentation systems performing following
functions:

environmental radiation 'monitoring
monitoring of meteorological conditions in
the environment

Fire detection and extinguishing systems as well
as systems designed to contain fires
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