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SAFETY CLAS8IFICATION OF NUCLEAR PLANT SYSTEMS, STURCTURES AND
COMPONENTS

1

GENERJ\.L

The safety criteria that are adhered ta in the design
of nuclear power ,plants /1/ require that systems, structu-
res and components important _ta safety be designed, manu-
factured and erected such that their quality level and
the inspections and tests needed for ascertaining the
quality 1evel are commensurate with the importance te
safety that the item has. Te make possible the consistent
imp~ementation ef this principle, .the systems, structures
and cempanents af a nuc1ear power pIant -are assigned to
three Safety Classes, Classes 1, 2 and 3, and to Class
EYT (non-nuclear). Items with the greatest safety signifi-
cance are placed in Safety Class 1.

The safety c1assification provides one starting point
for the design, manufaeture, insta11ation, inspection,
testing, operation, maintenance and qua1ity assurance
af each item. ?-'hisdees net, however, imply that there
is always a direct interdependence between the Safety
Class and the technical requirements to be set for the
item. Other factars te be considered, besides the Safety
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Class, when establishing technical requirements are the
loading and ambient conditions of the item, accessibility
for. testing, inspection, mainten,ance and repairs during
operatien, and, most importantly, the facters that are
essential· ta the safety function. In same cases, the
desired structural and functienal reliability is attained
primarily through careful design; io other cases it is
necessary to emphasize the importance af manufaeture and
quality control.

The Institute ef Radiation Protection {IRP} utilizes the
safety classfication in establishing inspection procedu-
res. The interdependence-between safety classification
and inspectian measures is dealt ~ith in detail in -various
YVL Guides.

2.

SCOPE OF CLASSIFICATION

For classificatien, the nuclear power plant is divided
into structural or operational units called systems.
The division shall be such that every structure er ceffi-
ponent under the supervision af the IRP is included in
some system. Per example, a system may comprise a section
af the reactor coolant pressure boundary, an auxiliary
process or a contral circuit performing a specific func-
tion, a building or a part of it, ar a number of separate
companents serving the same purpos~. Each systern i5 given
a safety Class or assigned te Class EYT.

Systems of Safety Classes 1, 2 and 3 are subdivided into
structures and components. Further, those structures
and companents af Class EYT that are supervised by the
IRP are specified. An item that forms a clearly definable
entity from the standpoint ef manufacture, installation
and quality contral i5 regarded as one structure or com-
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panent. Each structure and component is given a Safety
Class or assigned to CIass EYT. As a general rule, a
structure or component belongs to the same Safety Class
as the system in which it is include'd, provided that it
is needed in perform~ng the safety function of the system.
Less important parts af the system may be assigned to
a lower Safety Class or ta Class EYT.

3.
CLASSIFICATION DOCUMENT

Compilation of the classification document shall be begun
as early qS possible at the design stage and the document
shall be amended as the design work progresses. Appro-
vaI of the classification document is one precondition
for an 1RP endorsement of the application for a construc-
tion permit. However, if the detai~ed design of a system
is carried out only after commencement of canstruction,
the classificatian document may, with respect ta the system
involved, be approved in the form corresponding with the
effective premilinary pIans.

The classification document shall include

a list af systems
system-specific lists af struc~ures and components

- main drawings af buildings or other apprapriate drawings
- process, instrumentation and electrical system diagrams

1n the Iist of systems, the systems are consistently arran-
ged in groups and pravided wi th Ietter or numerical symbols
as well·as with Safety Class designations.

System-specific lists of structures and components are
compiled on systems af Safety Classes 1, 2 and 3. Structu-
res and components are provided with designations which
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have the systern desigoation as the first part,and their
Safety Class is given. 10 the sarne fashion, thase structu-
res ana carnpanents af Cla5s EYT systems that are 5upervised
by the IRP are catalagued. Besides the class, the 1ist
sha11 specify the locatien af the structure or camponent
as well as the constructien requirements by means af refe-
rences and appropriate designations, alleh as design and
inspection class, if their meaning ta each structure ana
camponent type has been deflned. Further,the list may
contain

references to standards or other instructions
te be applied ta certain structures and cornponents
a note stating whether a stress analysis in accar-
dance with Guide YVL 3.5 is p1anned.

The drawings of the bui1dings sha11 be furnished with
marks that can be used to explain the locations af the
structures and components. It 15 sufficient to specify
on1y the building in which they are lacated, if the whole
building is homogenepus in regard to radiation level,
accessibility, physical protection and separation af carn-
ponents, and Safety Class. 10 case the building, with
respect to aorne of the items listed above, is diviaed
into zanes-, the zone where a structure or a cornponent
is lacated i5 specified. The classification ef the buil-
dings is presented in the drawings.

The proce5s, _instrumentation and electricial diagrams
shall show systern boundaries and the location of classfied
components within the systems. The classification af
piping is presente~ in- the process system diagram.

As the design af the plant proceeds to-details, it may
become necessary to supplement and modify the classifica-
tion'decument. Therefore it is recommended that the docu-



INSTITUTE OF RAnIATION PROTECTION GUIDE YVL 2.1
REV 1

5

ment be compiled in such a format that it can be easiIy
up-dated using revised sheets.

The final cIassification dacument, as approved by the
IRP, shall be submitted ta the IRP at Ieast in ten capies
at the time when the design af systems is essentiaIly
cornpleted and the procurement of components comrnences.

4.
CLASSIFICATION INSTRUCTIONS

The safety cIas~ificatian system i5 dependent on the struc-
ture of the nucIear power plant and the functions assigned
ta its systerns. Therefore the IRP will nat set forth bin-
ding cIassification requirements. Instead, details are-
dealt with on a plant-by-plant basis using the Iicense
appIicant's proposals as a starting point. However, examp-
les as precise as possible are .provided 1n this guide to
faciIitate the classification process.

Before goin9 into actual c1assification, the concept reac-
tor coolant pressure boundary~ will be defined.

Reactor Coolant Pressure Boundary

The reactor coolant pressure boundary af ~ nuclear power
pIant equipped with a pressurized water reactor or a boi-
1.ing water reactor includes a11 pressure containing parts,
such as pressure vessels, piping, purnps, and vaIves which
are a part of the reactor coolant systern, or connected
to the reactor coolant systern, up ta and including:

the outermost containment isolatian vaIve io
a pipeline that penetrates the primary reactor
containment,
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the secand af two valves closed during normal
reactor operatian in a pipeline that does not
penetrate the primary re~ctor containment,

the safety or relief valve of the reactor coolant
system.

10 a nuclear power plant furnished with a boiling water
reactor, it is considered that th~ reactor coolant system
extends to the outer isolation valves of the main steam
and feedwater pipelines.

The limit valves of the reactor coolant pres5ure boundary
are regarded as a part of the reactor coolant pressure
boundary.

Safety Class 1

Systems covered by items a) and b) belCM as well as structu-
res and corrqx>nentsthat are part' af the systems and neces-
sary for their safety functions. are assigned to Safety
Class 1:

a) Those sections af the reactor coalant pressure
boundary whose rupture wo~ld result io a leakage
ef such magnitude that it could not be compensated
by the make~up water systems of the" nuclear power
plant. " 10 conformity with this principle, the
following sections of the reactor coolant pressure
boundary are excluded from Safety Class 1:

sroall pipes (inner diamete+ not rnore than
20 mm)

parts which are connected to the reactor coolant
system through a passive flow-limi ting device
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b)

Safety Class 2

and which, if ruptured, do not cause a leak grea-
ter than that caused by the rupture of a 20 mm
pipe

parts that, in the event of failure, -can be isola-
ted from the reactor coolant system by two automa-
tica11y closing vaIves: closing time sha11 be
short enough to al1aw for normal reactor shutdown
and cooldown.

The reactor protection instrumentation designed
to start the reactor scram when some pre-set
safety Iimit is exceeded.

Systems covered by items a) •••p) below, as well as structu-
res and components that are part of the systems and necessa-
ry for their safety functions, are assigned to safety
Class 2, provided that the system or its part is not regar-
ded as be10nging to Safety Class 1:

a)

b)

Sections- of the reactor coolant pressure boundary
not assigned to Safety Class 1.

The fo11owing parts of steam and feedwater sys-
tems:

at a PWR plant, the part inside the reactor
containment up ta the outermost isolation valves

- at a PWR plant, the part af the emergency feed
water system that is bounded by the eme.rgency
feed water pumps and the steam generatas
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c)

d)

e)

f)

g)

h)

at a BWR pIant, those parts af the steam systan
that are located between the isolation valves
and the next shut-off valves outside the reactor
containment.

The residual heat removai system used for recir-
cuIatl0n of reactor coolant.

At a PWR pIant, the part of the m?ke-up water
system that .is bounded by make-up water pumps
and the reactor coolant pressure boundary.

The systems and components needed for the reac-
tor scram.

The following reactor containment systems desig-
ned to function after an accident used as a
design basis.

- spray system
other cooling systems
systems which prevent the formation of an
explosive mixture of hydrogen and oxygen
(e.g combustion and blending systems.of hydro-
gen).

The systems needed in case af loss-of-coolant
situations. These systems include:

-at a PWR pIant. pressurized safety injection
water tanks, HP and LP safety injection systems

- at a BWR pIant, reactor core spray system
and auxiliary feedwater system.

The boron system needed for shutting down



INSTITUTE aF RADIATION PROTECTION GUIDE YVL 2.1
REV 1

9

i)

j )

k)

1) .

m)

n)

0)

p)

the reactar ar keeping it in a sub-critica1
conditian in a design basis accident.

The supporting structures af the reactar
coa1ant pressure boundary.

The reactor containment inc1uding personne1
and"materia1 hatches, penetrations, iso1ation
va1ves, and other structures affecting its
structure and functian.

Structures, such as emergency restraints
and missi1e shields, which protect compo-
nents in Safety Class 1.

The inner structures af the reactor pressure
vessel that suppor~ the reactor core and
are -important to its coolabi1ity.

Storage racks for fresh and spent fuel."

Instrumentation systems designed ta accomplish
containment isolation and/or to activate
the ~ngineered safety features mentioned
under items b) ,f), g) and h).

Electrical camponents and distributian systems
necessary for the fu1filment af the safety
functions af systems in Safety Classes 1
and 2.

Electrical power sources assuring electricity
supply to Class 2 companents upan 1055 of
offsite and generator power.
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10 case a Class 2 system cootaining liquid or gas is con-
nected to a system of a lower Safety Class, the boundary
of the Class 2 system 15 made up by

a passive device limitiog the flow ta such an
extent that the functiooal capability of the
system in Class 2 is nat lost even if the ather
system should suffer a failure; examples af such
flow-limiting devices are a 5mall pipe connection
(see guide YVL 3.3), throttle or shaft gasket

one valve that 15 normally closed

the outermost of two normally open shut-off val-
ves, both af which can be closed 50 fast that
the functianal capability of the cla5S 2 sY5tem
i5 not last even if the"other systern of a lower
Safety Class should sustain a failure

one norrnally open shut-off valve io a systern
whose safety functian can b~ fulfilled by rneans
af a redundant partion of the system even if
the said valve could not be closed

a .check .valve where the flow direction i5 towards
~he Class 2 systern

a safety or relief vaIve.

AlI camponents constituting the boundary of the SaEety
Class are included in Class 2.

On the sarne grounds, srnall-diameter piping (see guide
"YvL 3.3, ~ec~ian 1.1) and such structures and campanents
af a Class 2 system that are nat essential to the main
function of the system may be assigned ta a lawer Safety
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However, the boundaries of Safety Class 2 defined above
are not applied to the sections af the reactor coolant
pressure boundary mentioned 1n item a) but they have been
given separate boundaries in connection with the reactor
coolant pressure boundary.

Safety Class 3

Systems covered by items a) •••p) belCM, as well as structu-
res and components that are part af the systems and necessa-
ry for their safety functions, are assigned to Safety
Class 3, provided that the system or its part 1s not regar-
ded as belonging te a higher Safety Class:

a)

b)

c)

d)

e)

The böron system from the borated water storage
tank onward.

Those parts of the reactor coolant make-up and
Ietdown water systems that.are not placed in
Safety Class 2.

Those parta af the emergency feed water system
ef a PWR plant that are not pIaced in Safety
Class 2•

.Systems needed for the cooling and pressure reIief
of the reactor coolant pressure beundary.

The cooling systems necessary for the removai
af
- reactor residual heat
- spent fuel residual heat
- heat generated by Class 2 components
- heat generated by the systems themseIves
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f)

g)

h)

into the ultirnate heat slnk, provided that they
do nat belang to the higher ,Safety Classes.

Sea~ing water, pressurized air, lubricating,
fuel and other such systems necessary for the
start-up or operation of systems 1n Safety Classes
2 and 3.

Systems treating liquids or gases containing
radioactive s~bstances if their failure could
result in a significant dose increase, as compared
to normal conditions, to an employee ar a member
af the publie.
Such systems are

reactor water cleanup system
fuel pool water cleanup system-
processing and storage systems of liquid
wastes
radioactive gas treatment systems.

The ventilation and air cleanup systems whose
functi~n significaotly reduces the releases of
radioactive materials or that in some other way
are necessary for ensu~ing the safety of the
plant io normal operation and io accideot condi-
tions. Such systems are:

- reactor building ventilation
ventilatian af the active rooms in the auxiliary
building
spent fuel storage ventilation
waste building ventilation
control room emergency ventilatian
ventilation systems necessary for rnaintaining
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i)

j )

k)

1)

m)

n)

the ambient conditions required by components
in Safety Classes 1, 2 or 3.

The reactor pressure vessel internals that do
not beiengto Safety Class 2.

Nuclear fuel treatment and inspection systems
whose· malfunction c-an endanger the integrity
ef the fueI.

The following hoisting and transporting equip-
ment

those parts af the control rod drives
that are not placed in Sa~ety Classes
1 ar 2
containment main crane
equipment needed for lifting and moving
nuclear fue1.

Storages af spent fuel and liquid wastes, inc1u-
ding pools and tanks.

Buildings and structures designed to

protect or support components in Safety
Classes 2 or 3. The failure of the
buildings or structures cou1d endanger
the integrity ef these components
protect workers ta assure the maintenance
of functions important to safety in
accident conditions.

The c-oncrete structures inside the reactor con~
tainment, unless placed in Safety Class 2.
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0) Instrumentation systems performing the fo11owing
functions:

instrwnentatien systems needed in acci-
dent conditions (unless placed in Safety
Classess 1 or 2)
radiation monitoring systems needed
in accident cohditions
instrumentation need ed for the safe
shutdown of the plant (including auxilia-
ry control room)
control of hydrogen and oxygen concentra-
tions inside the containment
control of leaks in the reactor coolant
pressure boundary
control of radioactive releases
radiation contrel of rooms
in-core instrumentation

atfo"r warning pe,rsons
af imminerit danger.

control of the reactor condition during
f!.lelloading
alarm system
the plant site

p) Electrical components and distribution systems
needed for the safety function ~f Class 3 systems.

10 case a systern io Safety Class 3"containing liquid or
gas is connected to a system of lower safe~y rating, or
contains small-diameter piping or cornponents not essentiaI
~o the rnaio.function af the system, the boundaries of
Class 3 can be deterrnined in the aarne.way as the boundaries
ef Class 2 in a similar situation.

Class EYT

AlI the systems af a nuclear power plant nat assigned
ta 'Safety Clas"ses 1, 2 ar 3 are placed in Class EYT. The
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EYT systems covered by items a) •••h) below sha11 be inc1u-
ded in the classification document:

a)

b)

c)

d)

Systems incarporating components regarded as
pressure vessels. If these systems contain 1i-
quids or gases considered ta be dangerous, their
components are supervised as companents in safety
Class 3.

Systems that contain, or may contain, radiaactive
substances in such concentrations ~s ta preclude
free release af the contents inta the environment,
or systems cantaining liquids ar gases cansidered
ta be dangerous for sorne other reason.

Instrumentatian systems"performing the following
functions:

environmental radiation monitoring
rnonitoring af meteorological conditions in
the enviranrnent

- the main contral systems af the plant
the reactar contral and·power reduction system
and the reactor set-bacK sys·tem as -far as they
are not required to operate in accidE.mt condi-
tions
control af vibrations and loose parts in the
re~ctar coo1ant pressure boundary
cont~ol af the fuel and waste storages, such
as measurement of the poo1 levels and coo1ant
ternperatures.

Power suppIy systems associated with the power
pIant process, unless pIaced in Safety C1asses
1, 2 or 3.
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e)

f)

g)

h)

5
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Fire detection and extinguishing systems as well
as systems designed to contain the spreading
af fires. The fire-suppression systems that
must be capable of performing their function
also in case öf a single failure sha11 he regarded
as safety systems and placed in Safety Class
3.

Service p1atforms, stairs, ladders and rails
made of steel, 'unless they_ support_ camponent s
of a higher Saf~by Class.

Structures that function as radiation shields
and are not placed in higher Safety' Classes.

Systems associated with industrial security
(physica1 protectian).
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