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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document provides terms and definitions for main concepts in the whole area of nuclear reactor
science, technology, engineering, projects and operations, excluding quantitative data. Terminological
data are taken from ISO standards developed by TC 85/SC 6, from other technically validated documents
issued by international organizations, especially IAEA and IEC, while a number of definitions have been
drafted by WG 1 experts on the basis of their experience and after detailed discussions on concept
characteristics, the best wording for their designations and definitions, as well as the most important

links between concepts.

In 1host cases, international consensus exists among the communities of nuclear reacter
woifld-wide, on the most relevant concepts in the nuclear reactor area. Nevertheless,
unambiguous terms for these concepts are also needed.

The foregoing needs also to be considered together with the fact that a large@umber of
invglved in the broad nuclear reactor area, having different scopes andilevels of sci
technical knowledge and frequently having very specific activities witHih ‘that broad f
there can be different understandings and assumptions about concepts. Hence, the result

to

documenttias been split into nine headings as shown below, which makes easier any search
reldtionships between concepts.
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3.1

nudlear fission
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Scope

5 document encompasses the collection of terms, definitions, notes and examples cor
juclear reactors, excluding quantitative data. It provides the minimum essential infor
h nuclear reactor concept represented by a single term. Full understanding of concep
kground knowledge of the nuclear field. It is intended to facilitate comimunication an
mon understanding.

scope of this document covers the whole field of nuclear reactors at a broad surface leve]

Normative references

re are no normative references in this document.

Terms and definitions
the purposes of this document, the following terms and definitions apply.

and IEC maintain terminological databases for use in standardization at the following ad

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: availabte\at http://www.electropedia.org/

General terms related to nuclear reactors

1

Cess by whiclhra nucleus undergoes a partition in two, infrequently in three, main fission
asing energy

e 1 £Q éntry: There are two types of nuclear fission: “spontaneous” and “induced” ones.

‘esponding
mation for
[S requires
d promote

.

dresses:

fragments,

o |y 1 RRT | 1 3 A 1 el . 1 3
Not: < LOCIILIY. TIIC TIUCICUS USUAILy T1dS d IITgITN ITIAaSS TIUITIDCET A, TOgCLICT WILIT dII HILCTIIICUIALE O 1

OW average-

binding-energy-per-nucleon; hence, an inherent instability exists, and the fission fragments are usually highly
unstable.

Note 3 to entry: According to their capability for undergoing fission, a nucleus and its associated nuclide can be
qualified as fissionable or eventually fissile.

3.1.1.1
induced nuclear fission
nuclear fission (3.1.1) initiated by a nucleus when an external colliding particle is absorbed

Note 1 to entry: The absorption of the external colliding particle, usually a neutron, generates a strong increase
in the compound nucleus internal energy and, hence, increases the compound nucleus instability, favouring a
large energy release by means of a nucleus partition.
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3.1.1.2

spontaneous nuclear fission

nuclear fission (3.1.1) produced in a nucleus, having an inherent instability, that develops itself in a
purely stochastic way and without intervention of any external colliding particle

3.1.2
fissionable nuclide
nuclide capable of undergoing fission by interaction with a neutron of some energy

Note 1 to entry: The definition may be restricted to significant capability, e.g. to a nuclide that is capable of
supporting a self-sustaining nuclear chain reaction (3.1.9).

3.1.3
prompt figsion neutron
neutron released out from a fission fragment in a stochastic way, with high kinetic-energy just'following
initiation df a nuclear fission (3.1.1) process

Note 1 to erjtry: The number of prompt neutrons released per fission, is stochastic as indicated, with an avefrage
value in the|range 2,5 to 3 for most of concerned nuclides.

Note 2 to erftry: Prompt fission neutron kinetic-energies form a continuum, betweefi- and around 10 MeV, for a
population ¢f prompt fission neutrons released, with an average value usually close to 2 MeV.

3.1.4
prompt figsion radiation
gamma anfl/or beta radiations released in a stochastic way, out\from each decaying fission fragnjent
just follow]ng initiation of a nuclear fission (3.1.1)

Note 1 to enptry: These gamma and beta radiations are released«in cascades, reflecting the high internal en¢rgy
level of mosf of fission fragments just after fission initiation.

3.1.5
fission product
nuclide prgduced from nuclear fission (3.1.1) or-from subsequent radioactive decay of such a nuclide

[SOURCE: ISO 12749-3:2015, 3.1.5]

3.1.5.1
fast neutrpn
neutron with kinetic energy greater than its surroundings when released during fission

3.1.5.1.1
delayed fission neutron
neutron enpitted in few particular fission product (3.1.5) decays, typically with half-lives roughly in{the
range 0,1 s|to 1 min{ following initiation of a nuclear fission (3.1.1)

a neutron rglease, hence, the emitted neutron will have a quite defined kinetic-energy at its release, typiqally
below 1 MeV

Note 1 to e}try: Such decay occurs between two energy levels of a fission product-namely precursor-favoufring

Note 2 to entry: In a fission neutron population, since delayed neutrons have kinetic evolutions dictated by those
rather long periods, as compared to the extremely fast evolutions of prompt neutrons, the first ones provide an
important contribution to the kinetic control of that neutron population.

3.1.5.1.11

thermal neutron

neutron that has, by collision with other particles, reached an energy state equal to that of its
surroundings

Note 1 to entry: on the order of 0,025 eV (electron volts).

[SOURCE: United States Nuclear Regulatory Commission Glossary (Retrieved: 8 August 2017) https://
www.nrc.gov/reading-rm/basic-ref/glossary.html], modified.
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3.1.5.2

delayed fission radiation

gamma and/or beta, in certain cases also alpha radiations released in a stochastic way, from a
radioactive fission product (3.1.5)

Note 1 to entry: Every possible fission product decay has extremely diverse half-lives, covering the range around
0.1 s up to more than a billion years.

Note 2 to entry: These “delayed” released gamma, beta and alpha radiations, after interactions with neighbouring
atoms, are mainly absorbed by the surrounding materials and then finally converted into heat: they are the
source of what is designated as decay-power or decay-heat or residual-heat.

3.15Il6
fisdile nuclide
nuclide capable of undergoing fission by interaction with neutrons

[SOPRCE: ISO 12749-3:2015, 3.1.2]

317
fertile nuclide
nuclide that after absorbing a neutron becomes a fissile nuclide (3.1.6)

Notg 1 to entry: In practice, the main fertile nuclides are: 238U (producing the fissile 239Pu), 240Pu (pijoducing the
fissile 241Pu) and 232Th (producing the fissile 233U), in all cases afterthe absorption of one neutron fand the fast
emifsion of some gamma photons.

3.1{8
fission energy
enefgy released in the fission process, which is primarily in the form of the kinetic energy off the fission
fragments

3.19
nujlear chain reaction
<nuclear reactors> successive generatioiis of induced nuclear fissions (3.1.1.1) by neutrons, these mainly
relgased, in turn, in previous fissions in fissionable nuclides (3.1.2)

Notg 1 to entry: The free neutron ‘population in a system is multiplied by fissions releasing seveifal neutrons
per [fission, compensating partially or totally, or exceeding the total neutron losses by capture §nd leakage
from the system.

Notg¢ 2 to entry: A nucledarchain reaction can be initiated by a pre-existent small neutron populati¢n (like that
resylting from photo-nreutrons in particular materials for this purpose), or by neutrons released by §pontaneous
fissjons, or by a specific“neutron source” emitting neutrons.

3.1p1

controllednuclear chain reaction
chajn reaetion for which there are adequate and reliable physical means or systems to safely govern
the|value of the effective neutron multiplication factor (3.1.11) at any time, and under gll possible

clrouastances

Note 1 to entry: The just mentioned physical means and/or systems form the available reactivity (3.1.12) control
elements, which are usually parts of the reactor regulation system (3.7.2.1.2). Other systems and elements can
assist this one for safety aspects.

Note 2 to entry: A nuclear chain reaction (3.1.9) is controlled by taking advantage of the delayed fraction of fission
neutrons. This fraction depends on the properties of the fissionable nuclides (3.1.2) in the system. An uncontrolled
chain reaction may be non-destructive due to negative contributions from the initial energy increase. The
delayed neutrons allow more time for such negative feedback.

© ISO 2018 - All rights reserved 3


https://standardsiso.com/api/?name=d8dbfa46d815331b97cd5d6ca4960dc2

ISO 12749-5:2018(E)

3.1.10

neutron multiplicative configuration
geometrical disposition of materials, one or more containing fissionable nuclides (3.1.2), the whole
configuration being capable of maintaining a multiplicative chain reaction of neutron-induced nuclear
fissions (3.1.1.1)

3.1.11

effective neutron multiplication factor

Kett

<nuclear reactors> ratio between current to previous generation of neutron population in

multiplica

ive medium

Note 1 to eq
released in
capture rea

Note 2 to enftry: There are three possible circumstances:

a) ker>1
b)
0

When keff >
system is cg

Kefr=1

kefr< 1

3.1.12
reactivity

p
measure o

p=1-

where kefr
the chain

Note 1 to e
supercritica

[SOURCE:
in nuclear
2016). p.
.pdfl11], mq

3.1.13
poison
substance

try: The total number of produced neutrons per unit time includes all prompt and delayed.neut
fissions; while, the total number of lost neutrons are the sum of all absorbed neutrons (infission
ctions), plus all leaking neutrons escaping.

fission power increases in time;
fission power remains constant in time;
fission power decreases in time.

1, system is called supercritical; when kefr = 1, system is called-gritical; and finally when kefr < 1,
lled subcritical.

the deviation from criticality of a nuclear chain reacting medium:

1/Ketf

s the ratio between the number©ffissions in two succeeding generations (later to earlie
paction

htry: A measure of the reactivity is typically defined such that a positive value corresponds
| state and a negative value torresponds to a subcritical state.

INTERNATIONAL.ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology U
safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 Aug
219, http://wwiv-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2,

fons
and

hen

) of

to a

sed
pust
016

dified — Addition at the beginning of the definition of the wording stated in one comme

nt.]

used to reduce reactivity (3.1.12), typically in a reactor core (3.1.23.1), by virtue of its high

neutron ab

sorption cross-section

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.1.14

nuclear reactor Kinetics
time evolution of the neutron population in a reactor core (3.1.23.1)

© ISO 2018 - All rights reserved
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3.1.15
nuclear criticality
state of a nuclear chain reacting system when the chain reaction is just self-sustaining

[SOURCE: ISO 12749-3:2015, 3.1.1.4]

3.1.16
nuclear chain reaction extinction
action that terminates a nuclear chain reaction (3.1.9)

Note 1 to entry: Termination is caused by an operator-decided and manually executed action, or by automatic

A tTips, TOTTITaly provoKITg 1T Dot Cases a SIgIi ICaIt ITSertion of MEUtr oM aDSOT DErS ISIaE the

23.1).

sig
(3.4
3.1{17

nudlear reactor installation

set pf a nuclear reactor (3.1.22), its authorities, operation (3.9.1)-maintenance, (8:9.12), adm
support staff, associated and dedicated plants, buildings, systems and all surrounding infr:
and services, up to the installation perimeter fences

Not¢ 1 to entry: Frequently, the concept is oriented to provide some spéeific products, like eled
radioactive isotopes, irradiation services, infra-structure for research an&development.

Not¢ 2 to entry: Usually, reactor systems, dedicated plants and assdciated infra-structure are ve
designed according to the reactor purposes.

Not¢ 3 to entry: The most important buildings in a nuclear reactor installation are: the contain

reactor core

nistrative-
-structure

tric energy,

ry specially

ment (3.7.5)

building, that houses the nuclear reactor (3.1.22) and the primary coolant (3.1.23.4) system equipment, the

turljine building (only present in nuclear power plants (3.2.5) or nuclear reactors coupled to a turbing
thafl houses the turbine generator (3.4.4), the auxiliary\building that houses support equipment and
emgrgency equipment, the diesel generator buildigg, that houses the diesel generator and the fu
whdre the spent fuel is stored.

Note 1 to entry: The radiatiom protection organization performs its duties with the aid of a numb
statjons, a large and well distributed gamma or other radiation detector network for radiation s
appropriate radiation proteetion laboratory, personal dose management system, and implements th

optimization of protegtion’for plant personnel.

3.1{19

controlled area

defined area\in which specific protection measures and safety provisions are or could be r
confrolling exposures or preventing the spread of contamination in normal working cond
preyenting or limiting the extent of potential exposures

-generator)
sometimes
el building,

personnel,

er of check-
urveillance,
e process of

bquired for
itions, and

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved: 28 November,
2016). p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.1.20

radiation shield

material interposed between a source of radiation and persons, or equipment or other objects, in order
to attenuate the radiation

Note 1 to entry: The radiation shield is designed either as fixed or movable installation structures (3.7.1) or
elements, and placed between large plant radioactive inventories and the authorized personnel working in a
controlled area (3.1.19), or the off-site public and the environment, or some sensitive equipment.
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3.1.21

radiation monitoring

<nuclear reactors> measurement and surveillance of the main radiation types, neutrons, gamma and
beta, and their amounts

Note 1 to entry: The main radiation types are neutrons, gamma and beta rays; sometimes also their energy
distribution is monitored.

Note 2 to entry: The radiation monitoring is performed around and near the nuclear reactor (3.1.22) (especially
neutrons), as well as in all controlled areas (3.1.19) and other locations inside and even beyond plant borders (by
means of an extended detector network).

3.1.22

nuclear reactor
special deyice having an inventory of nuclear fuel material containing fissionable nuclides-(3:1.2) pnd
often neutfon moderating, neutron absorbing and cooling materials, all of them geometrically arranged
in a particyilar neutron multiplicative configuration (3.1.10) designed and built for hayihg-the capabllity
of initiatinlg, maintaining and extinguishing a controlled, self-sustaining nuclear {ission (3.1.1) chain

reaction, upder adequate safety conditions

3.1.23

nuclear island

part of the puclear power plant (3.2.5) that consists of the containment (3.7.5), auxiliary and fuel building
[SOURCE: JAEA NUCLEAR ENERGY SERIES, No. NP-T-2.5. Construction technology for nuclear pojwer
plants - Vignna: International Atomic Energy Agency, 2011]

3.1.23.1

reactor core

part of a ruclear reactor (3.1.22), where the fissionable nuclides (3.1.2) sustaining the fission chain
are locate

Note 1 to enftry: In most cases, moderator (3.1.23.1.2) and coolant are also included in the reactor core (3.1.23.1).
3.1.23.1.1

core reflegtor

material placed around the reactor core:(3.1.23.1), totally or partially enveloping it, in order to scafter

most of leaking neutrons back intothe/core, improving neutron economy

Note 1 to en
different re

try: Since most of nuclear reactors (3.1.22), have a preferred vertical cylinder geometry, they haye 3
lectors: upper axiah.Jower axial and radial.

Note 2 to enftry: The mostused materials as reflectors in front of:

a)

slow-o1
C (carb

thermal-nieytrons (3.1.5.1.1.1), are: H0 (light or ordinary water), D20 (heavy water), Be (berylli
pn, graphite);

b) fast-newtrons (3.1.5.1), are: SS (stainless steel).

3.1.23.1.2

moderator

material capable of slowing down fast neutrons (3.1.5.1) and, in this process, absorbing a relatively low
amount of neutrons

EXAMPLE The most preferred moderators have been up to now:

1H (A =1, or ordinary H);

2H (A = 2, or deuterium);

12C (A = 12, or graphite).

The two first are respectively employed as:

© ISO 2018 - All rights reserved
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“ordinary or light water”, using the symbols “LW or H,0”;
“heavy water”, using the symbols “HW or D,0".

23.2

reactor internals
any of the different structural parts inside the nuclear reactor (3.1.22), covering various functions,
either as part of the nuclear reactor itself or as part of reactor-associated systems

Note 1 to entry: Some of these functions are:

as a whole

eat sources,
1.2) and/or

ements and
fast reactor

t(3.1.23.4).
ant, mainly
cases, it is

ceiving all

enerated in
the primary
rmal power
Qppropriate

ingle phase,

a) rte-suppertandprovide-adegquatealignmenttotuelassemblies{HEAs)thereactorcore{3-1-23-1
and one or more core reflectors (3.1.23.1.1);

b) |to directinlet and outlet primary coolant (3.1.23.4) flow and its distribution among all réactor h
similar structures (3.7.1) for other fluids inside the reactor (like liquid moderateér(3.1.23
reflectors);

c) |to provide in-core locations and protection for in-core instrumentation (3.7:6.1.1) and for el
components (3.7.3) related to reactivity (3.1.12)/power control and safety systéems (3.7.2.7) for
(3.2.3.1) extinction.

3.1423.3

reagctor vessel

enveloping structure (3.7.1) for harboring all elements of a nueléar reactor (3.1.22)

Notg 1 to entry: Main elements usually allocated inside the rea¢ter vessel, are as follows:

a) |the reactor core (3.1.23.1) and its reflectors;

b) |all structures (3.7.1) and tubes of reactor internals(3.1.23.2).

Note 2 to entry: The reactor vessel additionally serves as confining structure for the primary coolar

Morjeover, in most cases this vessel is also patb of a high-pressure boundary for the primary coo

encompassing the reactor core (3.1.23.1) aud the primary heat transport system (3.7.2.5); in these

call¢d “reactor pressure vessel or RPV”,

3.1{23.4

primary coolant

fluifl circulating through the reactor core (3.1.23.1), in order to cool all fuel assemblies, r¢

thelr fission power

Not¢ 1 to entry: The priorary coolant normally removes instantaneous fission and decay powers g

the Jreactor core (34:23.1) and is able for removing abnormal excessive heat. It circulates within

heat transport systent (3.7.2.5), and transfers all reactor thermal power to a final heat sink. Such the
trarjsfer can be ‘¢ither “direct”, or more usually “indirect”, by means of chained circuits circulating
fluidls, between/the nuclear reactor (3.1.22) and that final heat sink.

Not¢ 2 £o éntry: The primary or main coolant is always a fluid and then it can be, either: a liquid in s

or a|beiling two-phase fluid, or a gas. The most widely employed are:

a) liquid-state ordinary or light water (H20) at atmospheric or high pressure;

b) liquid-state heavy water (D0) at atmospheric or high pressure;

c¢) boiling HpO at high pressure;

d) CO; or He gases.

Note 3 to entry: The final heat sink usually can be either: the atmosphere, a river, a lake, a sea or an ocean. In a
nuclear power plant (3.2.5) one of such sinks shares its function with a turbine-generator (3.4.4) set, where part of
the total thermal power is converted to kinetic power and immediately to electric power.
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3.2 Terms related to nuclear reactors types

3.2.1

nuclear reactor
(See 3.1.22)

3.2.11
power rea

ctor

nuclear reactor (3.1.22) conceived to produce electrical power

3.2.1.2

multiple-
nuclear req
services, e}

EXAMPLE

studies, neutron beams for research and development work, personnel training, etc.

3.2.1.3
special-pu
nuclear req

EXAMPLE
desalination

3.2.2.1

breeder r¢
nuclear red
conversion

3.2.2.2
converter

urpose reactor
ctor (3.1.22) conceived for fulfilling several main purposes together, providing diffe
kcept electric energy supply

Reactors that produce radioisotopes, provide irradiation boxes and positions, irradiated mat

rpose reactor
ctor (3.1.22) conceived with a particular target

Prototype reactors (3.6.1.3), demonstration reactors (3.6.1.2)) naval propulsion reac
reactors (3.6.1.5), material testing reactors (3.5.1.5), hydrogen production reactors (3.5.1.3).

pactor
ctor (3.1.22) conceived for producing more fissile, nuclides (3.1.6) than it uses, being
ratio greater than one

reactor

nuclear re

conversion| ratio smaller than one

3.2.2.3

transmut3jtion reactor

nuclear re
contained

3.2.31

fastreactor
ctor (3.1.22))designed and operated mainly using a predominantly fast neutron (3.1[5.1

nuclear req
energy spe

ctor (3.1.22) conceived for producing-less fissile nuclides (3.1.6) than it uses, being

ctor (3.1.22) conceived. for the purpose of eliminating partially the radioactive wa
n other reactors spent nuclear fuel

ctrum

Note1toe

3.2.3.2

ry: Theimain contribution to fission power typically from neutrons with energies above 100 keV.

fent

brial

ors,

the

the

stes

thermal reactor

nuclear reactor (3.1.22) designed and operated mainly using a predominantly thermal neutron
(3.1.5.1.1.1) energy spectrumNote 1 to entry: The main contribution to fission power typically from
neutrons with energies below 1 eV.

3.2.4.1

gas-cooled reactor

GCR

nuclear reactor (3.1.22) that uses gas as primary coolant (3.1.23.4)

Note 1 to entry: A gas cooled reactor can be either a thermal gas-cooled reactor or a gas cooled fast reactor

(3.2.3.1).

Note 2 to entry: The gas is usually helium (He) or carbon dioxide (CO3).

8
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3.2.4.2

light water reactor

LWR

thermal nuclear reactor (3.1.22) cooled and moderated by light water

3.24.21

boiling water reactor

BWR

nuclear reactor (3.1.22) with water as a coolant and as a moderator (3.1.23.1.2), boiling in the core

Note 1 to entry: In a boiling water reactor the generated heat is removed from the core by evaporation.

[SOPRCE: Koelzer, Winfried. “Glossary of Nuclear Terms”. Karlsruher Institut fiir “Pechnologie,
Karlsruhe, 2013. ISBN 3-923704-32-1. (Retrieved: 26 aug 2016). p. 180, http://www.euronuclear
.ord/info/encyclopedia/pdf/Nuclear_Glossary-%202013-02-13.pdf and GOST 23082-1978, mpdified.]

3.214.2.2

pressurized water reactor
PWR

power nuclear reactor (3.1.22) in which the heat is dissipated from the core.using highly pressurized water

[SOURCE: Koelzer, Winfried. “Glossary of Nuclear Terms”. Karlsruher Institut fiir Technologie,
Karlsruhe, 2013. ISBN 3-923704-32-1. (Retrieved: 26 aug 2016). 180p. http://www.euronuclear
.orgd/info/encyclopedia/pdf/Nuclear Glossary-202013-02-13.pdf]

Note 1 to entry: The coolant in form of pressurized water serves.also a moderator (3.1.23.1.2).

3.214.3
heavy water reactor
nuclear reactor (3.1.22) cooled and/or moderated-with heavy water (D20)

[SOURCE: Koelzer, Winfried. “Glossary _of, Nuclear Terms”. Karlsruher Institut fiir Technologie,
Karlsruhe, 2013. ISBN 3-923704-32-1.( (Retrieved: 26 aug 2016). 180p. http://www.euronuclear
.orgd/info/encyclopedia/pdf/Nuclear Glessary-202013-02-13.pdf]

3.2/4.3.1

prejssurized heavy water reactor
PHWR

thermal nuclear reactor (3.1:22) cooled and moderated by heavy water (D20), having a pressurized D20
coolant to be kept permanently in the liquid state

3.2/14.4

liquid metal reactor

liqyid metalfast reactor

LMFR

fastl nuclear reactor (3.1.22) using as coolant a liquid metal, like sodium, lead, or some alloy

3.24.41
sodium fast reactor
fast nuclear reactor (3.1.22) cooled by liquid sodium

Note 1 to entry: For the fact that sodium becomes active in the presence of a neutron field, these reactors may
possess an intermediate heat transport system.

Note 2 to entry: The reactor is commonly fueled with mixed plutonium-uranium oxides (MOX), with an
enrichment in the fissile isotope of the order of 15 %; although 232Th-233U based fuels have also been used.

3.2.4.4.2
lead fast reactor
fast nuclear reactor (3.1.22) cooled by liquid lead

© ISO 2018 - All rights reserved 9
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3.2.45

molten salt reactor
nuclear reactor (3.1.22) where the fuel is a molten salt mixed with a carrier molten salt that acts as
primary coolant (3.1.23.4)

Note 1 to entry: Molten salt is typically uranium, plutonium and thorium fluorides. Carrier molten salt is typically

lithium fluo

3.2.5

rides.

nuclear power plant

NPP

nuclear redctor installation (3.1.17) that produces electrical and/or heat energy

Note 1 to erjtry: Nuclear power plant is a nuclear reactor (3.1.22) or reactors together with all structures (347.1
systems and components (3.7.3) necessary for safety and for the production of power, i.e. heat or elgctricity.

3.2.6

nuclear pgwer plant technology generation

NPP tech
each of the
evolution,

3.2.6.1

ology generation

ince generation I (3.2.6.1) up to generation IV (3.2.6.5)

generation I

genl
commercid
during the

1 power reactor (3.2.1.1) that started civilian nuclear power programs and was constru
1950 and 1960 decades

Note 1 to enftry: Almost all these reactors have already been clesed down.

3.2.6.2

generation II

gen I

commercig
decades, tq
lifetime of

1 power reactors (3.2.1.1) mostly.'designed and constructed during the 1970 and 1
be reliable from a safety point ef view and economically attractive for a typical operati
B0 years to 40 years

Note 1 to efjtry: Many of these reactorsshave implemented life extension programs and received approval f

their nuclea

3.2.6.3

I regulator (3.3.9) to extend‘their operating lifetimes (3.9.8) beyond the original license (3.3.13) lix

generation III

gen III
generation

Note 1 to
modularize
technology

Il (3.2.6.2) veactor including evolutionary, state-of-the-art design improvements

bntrys-These improvements are manifested in the areas of fuel technology, thermal efficie
l construction, safety systems (3.7.2.7) and standardized design. Improvements in Gen III real

main waves of new conceptual designs within historic nuclear power(plant (3.2.5) technology

ted

D80
nal

rom
hits.

ncy,
ctor

have aimed at a longer operational life, typically 60 years of operation (3.9.1) and thus at b

Ping

economical

3.2.6.4

y more competitive.

generation I+

gen I+

either an evolutionary development of generation IIl (3.2.6.3) reactors or an innovative one, offering
improvements mainly in the field of safety over Gen III reactor designs

Note 1 to entry: Safety improvements comprise: containment (3.7.5) improvements, radioactive inventory release
minimization, emphasis on passive systems (use of gravity potential energy rather than electrical energy, very
high pressure differences, springs, natural convection).

10
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3.2.6.5

generation IV

genlV

novel design concepts of reactors that are expected to be built after year 2030 and to outpace the
performance of the Gen III (3.2.6.3) and Gen IlI+ (3.2.6.4) reactor

3.3 Terms related to nuclear projects

3.31

nuclear project
unigte-processconsistingofaseto stedatrdee dretiv 7 3 inish dates,
undertaken to achieve an objective conforming to specific requirements, including the,¢onstraints of
timg, cost and resources related to nuclear reactor installations (3.1.17)

[SOPRCE: ISO 9000:2015, 3.4.2, modified — The wording “related to nuclear reactor installptions” has
been added.]

3.3]2
prdject stage
each partin which the execution of a whole nuclear project (3.3.1) canbe divided

3.3{3
engineering stage
each of the relevant parts in the engineering developmentfor a system or civil work, or for a set of
systems or civil structures (3.7.1) or buildings, or for the whole plant

3.314
prgject management area
activity space that constitutes the project manageément

Notg¢ 1 to entry: Such constituents usually are licensing, administration, commercial and contfracts, legal,
finapcing, project command and follow-up,quality management, design and engineering, procurement,
construction, erection and plant commissiening.

3.3]5
desjign basis
DB
range of conditions and events (3.8.2) taken explicitly into account in the design of structyres (3.7.1),
systems and component$ (3.7.3) and equipment of a facility, according to established criterig, such that
thelfacility can withstand them without exceeding authorized limits

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nucjear safetyand radiation protection. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 2[19, http://Www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.3|6
equipment specification
technical document prepared by a high-level contractor (3.3.17) to specify technical and quality
assurance requirements to the subcontractors

[SOURCE: ISO 18229:2018, 3.6, modified — Notes were deleted and the terminology slightly modified.]

3.3.7

design life

period of time during which a facility or component (3.7.3) is expected to perform according to the
technical specifications to which it was produced

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
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3.3.8

plant lifetime limiting factor
specific physical or chemical process producing a degradation or modification on some component
(3.7.3) per second or equipment of the nuclear reactor installation (3.1.17)

3.39

nuclear regulator

nuclear regulatory body
body or system of bodies designated by the government as having legal authority for conducting
the regulatory process and thereby regulating the safety of nuclear reactor installations (3.1.17) by

establishi

formal ent
project (3.3

Note 1 to {
managemer|
normally th

3.3.11
licensee
holder of a
responsibi
of a nuclea

3.3.12

licensing basis

set of regu

Note 1 to en
and commit

[SOURCE:

nuclear safety and radiation protection42016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 20

p- 219, htty

e entity
ty acting at any moment in front of the nuclear regulator (3.3.9), as representativepf a nug
.1) under execution, or of an existing nuclear reactor installation (3.1.17)

ntry: In the first case, a nuclear project (3.3.1), the responsible entity is normally the prg
t. In the second case, an existing nuclear reactor installation (3.1.17), the responsible entit
e operation (3.9.1) organization.

current authorization granted by the nuclear regulator (3-3.9) to an organization that has

Finstallation

atory requirements applicable to a nuclear.ifistallation

try: The licensing basis, in addition to a set ‘of regulatory requirements, may also include agreem
ments made between the nuclear regulator (3.3.9) and the licensee (3.3.11).

NTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology use

://wwwe-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf.]

3.3.13
license
legal docu
activitiesr

[SOURCE:

nuclear safety andradiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 20

p. 219, htty

ment issued by the nuclear regulator (3.3.9) granting authorization to perform speci
blating to a facility or activity

NTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology use

://wipw-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

lear

ject
y is

the

ity for the siting, design, construction, commissioning,operation (3.9.1) or decommissioning

Ents

1 in

16).

fied

1 in
16).

3.3.14

mandatory documentation
set of all most relevant technical documentation associated to the installation, established by the
nuclear regulator (3.3.9), to be fulfilled by the responsible entity (3.3.10), covering the whole area of
nuclear safety (3.8.1), in order to obtain a nuclear license (3.3.13)

3.3.15

third-party inspection body
organization, company or body, that performs inspections on any granted-by-contract service or
supplies required by standards and being independent of the manufacturer (3.3.18), contracting party,
owner or user

[SOURCE: I

12

S0 18229:2018, 3.19, modified — Wording slightly changed.]
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3.3.16

prime contractor

legal entity that receives a major contract from the owner or project management for providing all main
components (3.7.3) or a full provision of either the nuclear island (3.1.23) or the balance of plant (3.4.1.3)

[SOURCE: I1SO 18229:2018, 3.11, modified — Wording slightly changed.]

3.3.17
contractor
supplier in a contractual situation

[SOPRCETISO 10795:2011, I.61]

3.3{17.1

subcontractor
any| contractor (3.3.17), except for a prime contractor (3.3.16), providing supplies and/¢r services
through a contract passed with other project contractor or eventually with the project manJ)gement for
spefific items

[SOPRCE: I1SO 18229:2018, 3.15, modified — Note 1 to entry deleted.]

3.3]118

mahufacturer
<nuclear reactor> legal entity responsible for the final desigh, manufacturing, engineeripg and the
congtruction of any component (3.7.3) of the nuclear reactor tastallation (3.1.17)

[SOPURCE: ISO 18229:2018, 3.9, modified — The field was*added and “nuclear reactor” was feplaced by
“nuflear reactor installation”.]

3.4| Terms related to nuclear power plants

3.411
nudlear power plant
NP
(Se¢ 3.2.5)

3.4/1.1

single-unit nuclear power plant

single-unit NPP

nuclear power plant (322:5) having a single electric production line

3.4/1.2

multiple-unitnuclear power plant

mulftiple-unit NPP

nuclear power plant (3.2.5) having on a common site, two or more electric production lines

Not¢ @to entry: The nuclear reactors (3.1.22) and the electric production lines can be either alm¢st identical
or differentbetweenthem—thoush—usualysharinsvarioussupporteoratwsiaryinstalations;sysfems and/or
supphes.

3.4.1.3

balance of plant

BOP

part of the nuclear power plant (3.2.5) that consists of a set of a main turbine generator (3.4.4) unit and
all associated systems, structures (3.7.1) and components (3.7.3) necessary to produce electric power

3.4.1.3.1

gas turbine balance of plant

gas turbine BOP

balance of plant (3.4.1.3) type that produces electric energy associated to a nuclear high temperature gas
supply system (3.4.6)
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3.4.1.3.2

steam turbine balance of plant
steam turbine BOP

balance of plant (3.4.1.3) type that produces electric energy associated to a nuclear steam supply
system (3.4.5)

3.4.14

nuclear island
(See 3.1.23)

3.4.1.5

turbine is
part of the

[SOURCE:
plants - Vig

3.4.2
reference
maximum
operation (|

Note 1 to en
unit auxilia

and
nuclear power plant (3.2.5)that consists of the turbine building

AEA NUCLEAR ENERGY SERIES, No. NP-T-2.5. Construction technology for nuclear pg
nna: International Atomic Energy Agency, 2011]

unit power
(electrical) power that could be maintained continuously througheut/a prolonged perio
3.9.1) under reference ambient conditions

try: The power value is measured at the unit outlet terminals, i.e.after deducting the power take
[ies and the losses in the transformers that are considered integral parts of the unit.

Note 2 to ejf
new perma

try: The reference unit power is expected to remain constant unless following design changes,
ent authorization, it is decided to amend its original valug,

Note 3 to enftry: The power value is expressed in units of megawatt (electrical).

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY.¥“Glossary of terms in PRIS reports - PRIS: Po

reactor inf
.aspx], mod

3.4.2.1

ormation system”. (Retrieved: 28 November, 2016). https://www.iaea.org/PRIS/Glos]

wer

d of

or a

Wwer
ary

ified.

energy availability factor

ratio of th
energy thal

e energy that the available«capacity (3.9.5) could have produced during this period, to
he reference unit power(314.2) could have produced during the same period

t
[SOURCE: ILTERNATIONAL ATOMIC ENERGY AGENCY. “Glossary of terms in PRIS reports - PRIS: Po
brmation system”s(Retrieved: 30 August, 2016). https://www.iaea.org/PRIS/Glossary.adpx]

reactor infj

3.4.3

NPP unit
part of the
basis (3.3.1

NPP (3¢2)5) implementing NPP’s functions with the scope specified in the NPP’s de
)

the

Wer

bign

[SOURCE:

NTERNATIONAL ATOMIC ENERGY AGENCY. “Construction technologies for nuclear po

wer

plants”. IAEANuclear Energy Series No. NP-T-2.5. IAEA, Vienna, Z011. p. 190]

Note 1 to entry: The NPP unit includes the nuclear reactor (3.1.22) plus all its associated systems and buildings
not shared by other nuclear reactor.

344

turbine generator

equipment

3.4.4.1

that produces electrical energy and which type is defined by the turbine-driving fluid

steam turbine generator
equipment in a BOP that produces electrical energy, where the generator is driven by a steam turbine
supplied by a NSSS (3.4.5)

14
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3.4.4.2

gas turbine generator

equipment in a BOP that produces electrical energy, where the generator is driven by a gas turbine
supplied by a NHTGSS (3.4.6)

3.4.5
nuclear steam supply system
NSSS
nuclear reactor (3.1.22) and all its associated systems, structures (3.7.1) and components (3.7.3),
necessary to reliably and safely produce steam at a suitable pressure to drive a steam turbine generator
(3.44.1) unit

Note 1 to entry: The nuclear steam supply system can have different thermal power sources, such'asHWR, PHWR,
BWR, GCR and LMFR.

3.46
nudlear high temperature gas supply system
NHT'GSS

nuclear reactor (3.1.22) and all its associated systems, structures (3.7.1) and componepts (3.7.3),
necpssary to reliably and safely produce gas at high temperature and pressure to drive a gas turbine
gengrator (3.4.4.2) unit

Notg 1 to entry: The nuclear high temperature gas supply system can have different thermal power spurces, such
as GCR, LMFR and GCFR.

3.417
ste‘:tm condenser
equiipment in a steam turbine BOP (3.4.1.3), aimed~at receiving the exhausting low-pressyre turbine
stegm, bringing this fluid into the liquid state by massive cooling

3.4]8
gas|cooler
equiipment in a gas turbine BOP (3.4.1.3.1),-aimed at strongly lowering the gas temperature

Notg¢ 1 to entry: In a gas turbine BOP (3.4.1.3.1) the NHTGSS (3.4.6) feeds a gas turbine generator (B.4.4.2) that
progluces electrical power. To makesthis possible, the heat that is not converted to electrical or mechapical power,
is trpnsferred to the secondary cogling fluid.

3.5| Terms related to multiple-purpose reactors

3.511
multiple-purpose peactor
(Se¢ 3.2.1.2)

3.5{1.1

trajning'and education reactor
typp @f nuclear reactor (3.1.22) dedicated to training students to operate, maintain, regulate, and
improve uctear Teactors—ard-otirer facitities, amedfronrtraimimg T very specific Teactor concepts
up to broad education in the nuclear reactor field observing the nuclear fission (3.1.1) process and the
interaction of radiation with matter

3.5.1.2

research reactor

type of nuclear reactor (3.1.22) engineered to use its neutron flux and ionizing radiation for scientific
research in different fields

Note 1 to entry: The application fields can be medical, biological, electronic, engineering, industrial as well
as related to specific reactor concepts or nuclear fuel cycle strategies services, technological developments
and/or industrial production purposes. It includes the reactor core (3.1.23.1), the facilities/devices exposed to
the neutron field within and around the core, and structures (3.7.1), systems and components (3.7.3) related to the
safe operation (3.9.1) of the reactor.
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Note 2 to entry: For most of research reactors the heat production from fission power of the nuclear reaction
is essentially useless, therefore the denomination “research reactor” becomes a complement regarding “power
reactor” (3.2.1.1), for which heat is recovered for further use while the neutron flux and ionizing radiation are not.

3.5.1.3

production reactor

nuclear reactor (3.1.22) designed and operated for using its neutron flux and/or ionizing radiation for
the production of one or a few types of goods, including special nuclear material, or for the provision of
services

Note 1 to entry: Some types of goods are medical and industrial radioisotopes and some services provision are
material irrpdiations,; districtiteating, borom Meut o Capture therapy { 3-5-24) and Imaustrial Steriiizatiorn:

3.5.1.4
radioisotdpe production reactor
nuclear reqctor (3.1.22) aimed at producing radioisotopes for medical and industrial applicationg, by
neutron capture or fission reactions

Note 1 to eptry: Usually, the “neutron transmutation doping” (3.5.3) is an application ineluded in radioisofope
production feactors (3.5.1.3).

3.5.1.5
material testing reactor
nuclear redctor (3.1.22) aimed at irradiating materials, with the purpeSe of testing and qualifying|the
behaviour pf the irradiated materials

Note 1 to enftry: The materials tested usually include nuclear fuels.
Note 2 to enfry: “Material testing reactor” (MTR) is a generic namg.given to those reactors that use MTR-type fuel.
Note 3 to enftry: “MTR fuel” is a generic name given to nuclear;fuel composed by an assembly of uranium platgs.

3.5.1.6
open pooljreactor
nuclear redctor (3.1.22) where the core is placed at the bottom of an open pool

3.5.2
radioisotdpe production
technique that consists in the production of radioactive nuclides from neutron reactions occurring in
the materigl contained in a target that is being exposed to a neutron radiation field

3.5.3
neutron transmutation‘doping
technique fhat consistsdn the irradiation of a target material with a neutron flux, mostly thermal, in
order to prjoduce dispérsed impurities in the target material

Note 1 to eptry: Main application is on silicon target, where the impurities produced are the dopants off the
semicondudtor,

Note 2 to entry: Special care shall be taken regarding the uniformity of the distribution of the introduced dopants.

3.54

boron neutron capture therapy

BNCT

technique for radiation therapy based on 10B (n, alpha) reaction in cancer tissue or cell which, before
the neutron radiation, has absorbed a chemical compound containing 10B isotope

Note 1 to entry: Non-radioactive boron is added to pharmaceutical agents that are selective to be located in
specific tissues (tumour localizing drugs). Boron -more precisely the 10B isotope- has high cross section (that
means high probability) to absorb neutrons; therefore, a nuclear reaction is produced due to neutron capture
by boron with its resulting rupture into a lithium ion and an alpha particle. Both resulting particles have high
energy and produce ionization very close to the reaction point, destroying the tissue cells.

16 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=d8dbfa46d815331b97cd5d6ca4960dc2

ISO 12749-5:2018(E)

3.5.5
neutron activation analysis
technique of elemental analysis based on the identification and measurement of intrinsic radiation of

nuc

lide formed in sample material by neutron bombarding

3.5.5.1

prompt neutron activation analysis
technique of elemental analysis based on the identification and measurement of intrinsic radiation
emitting from sample material by neutron continuously bombarding

Note 1 to entry: As a consequence of absorbing neutrons, a gamma ray is emitted by the sample in a very short

tim¢ (in comparison with the times for the gamma rays obtained in the neutron activation analysis

ene

Not
ana

3.5

neytron diffraction technique
technique by which the study of the scattering of neutrons upon a target neveals informatio
strycture of the target material

Not
in a

studied. The cold sources serve this purpose of taking the neutrons te some desired energy range foy

mat

Not
faci

Not

3.5

solid fuel materials
ceramic fuels other than oxides

EXAMPLE Uranium nitride and*uranium carbide.

3.5

homogeneous fuel solution

fiss

EXAMPLE Uranium sulfate and uranium nitrate.

3.5
pla
MT

fuel assembly (3.5.11) that consists of several thin plates containing a fuel material clg

gy and intensity of the measured peaks lead to determination of the isotopic composition.

e 2 to entry: This is a technique useful for trace elements that may not be well detected by neutro
ysis.

6

e 1 to entry: In order that it is possible to study materials structure, the energy of the neutr
In energy range so that their wavelength be comparable to the~typical dimensions of the mat]

erials of interest.

e 2 to entry: This technique is also available not onlygn research reactors (3.5.1.2) but in ad h
ities like neutron spallation sources.

7

8

le nuclide (3.1.6)/Ans0luble salt

9
fed type fuel
R fael

(3.5.5). The

n activation

h about the

bns shall be
erials being
a variety of

oc research

b 3 to entry: The technique has a variety of fiélds of application like, material science, molecylar biology,
archaeology, etc.

dded with

aluminium, including lateral non-fuelled frames

Note 1 to entry: It is the fuel specifically used in material testing reactors (3.5.1.5).

3.5.10
rod type fuel

pin

type fuel

rod of nuclear fuel, its cylindrical cladding and any associated components (3.7.3) necessary to form a
structural unit
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3.5.11

fuel assembly

fuel bundle

set of fuel elements and associated components (3.7.3) which are loaded into and subsequently removed
from a reactor core (3.1.23.1) as a single unit

[SOURCE: ISO 12749-3:2015, 3.3.6.1]

3.5.11.1

annular fuel assembly
fuel assembly (3.5.11) that consists of annular fuel rods, which are cladded in their inner and outer
surfaces, apd associated components (3.7.3) necessary to form a structural unit

3.6 Terms related to special-purpose reactors

3.6.1
special-pyrpose reactor
(See 3.2.1.3)

3.6.1.1
Zero-power reactor
special-purpose reactor (3.2.1.3) with a negligible thermal power, behaving)as an almost identical cppy,
in its neutrjon parameters, of some reference reactor core (3.1.23.1) design

» o«

Note 1 to entry: “Critical facility”, “critical mock-up” and “neutronic maquet” are all possible alterndtive
designationf of the same concept.

Note 2 to enftry: Generally built to assess a novel core design for @power reactor (3.2.1.1), adequately reprodufking
the materia|s and geometry of the designed core.

3.6.1.2
demonstration reactor
special-purpose reactor (3.2.1.3) aimed at characterizing a novel nuclear reactor (3.1.22) design,
reproducir]g its most relevant and distinctivefeéatures and its main nuclear, process and safety systpms
(3.7.2.7)

Note 1 to enfry: Demonstration reactorssshould be able to operate in a range of parameters allowing the validation
of the desigh in the novel features. Usgally, their reactor power is scaled down to a fraction of the foreseen pqwer
output, optimising the investmentneeds.

Note 2 to enptry: The design te-be-assessed by a demonstration reactor is generally an innovative power redctor
(3.2.1.1) degign that is planitedfor future commercial deployment.

3.6.1.3
prototype{reactor
special-purpose veactor (3.2.1.3) aimed at characterizing and qualifying a novel nuclear power pjant
(3.2.5) desjigi, xeproducing the design of a future series of nuclear power plants, though usually With
additional tapahilities margins and instrumentation and control devices

Note 1 to entry: The design to be qualified by a prototype reactor is generally an innovative power reactor
(3.2.1.1) design that is planned for commercial deployment.

Note 2 to entry: Additional instrumentation allows performing engineering and qualification tests both during a
commissioning extended in scope, and during operation (3.9.1) stage.

Note 3 to entry: Prototype reactors can be scaled to a fraction of the foreseen power output through a detailed
similarity analysis, and may lack auxiliary systems that are not related to reactor performance.

Note 4 to entry: Engineering tests are related to the benchmarking of design calculation, while qualification tests

point to prove the compliance with specific performance goals. Tests could be on individual systems or on the
integrated plant.
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3.6.14

first-of-a kind reactor

special-purpose reactor (3.2.1.3) aimed at being a reference model for a series of nearly identical power
reactors (3.2.1.1) planned for commercial deployment

Note 1 to entry: First-of-a kind reactors are full-scale and full-scope plants that may have additional
instrumentation on the reactor and main systems in order to facilitate characterization.

Note 2 to entry: The safety relevant systems, structures (3.7.1) and components (3.7.3) of a first-of-a kind reactor
should feature adequate qualification from a previous project stage (3.3.2).

3.645

desalination reactor
spegial-purpose reactor (3.2.1.3) aimed at producing demineralized or drinkable watef invol]ving three
different technologies: nuclear, desalination and their coupling system

Notg 1 to entry: Nuclear desalination is generally a co-generation application, although.itis technicglly viable to
desilgn a single-purpose plant for desalination.

Note 2 to entry: Nuclear desalination is generally assumed to use sea-water imthe intake, but spegific designs
may| be applied for brackish groundwater.

3.6/1.6

single-purpose reactor
spegial-purpose reactor (3.2.1.3) yielding a single produety\be it electricity or any nom-electrical
application, like desalination, district heating, industrial process steam, naval propulsion, etic

Notg¢ 1 to entry: The term is generally applied for non-electrical applications, while a single-purpos¢ reactor for
elecfricity production is named “nuclear power plant” (3:2.5).

Notg 2 to entry: Non-electrical applications are genefally deployed in a co-generation scheme becausg this allows
a mgre efficient use of the reactor energy.

3.61.7
co-generation reactor
spegial-purpose reactor (3.2.1.3) yielding two or more products, one of them being electricity

Not¢ 1 to entry: Some non-electrieatapplications can be desalination, district heating and industrial prcess steam.

Not¢ 2 to entry: Co-generation’generally improves the overall thermal-cycle efficiency combiningl production
progesses which use steam.at different energy levels. This implies the existence of a thermal coupling.

4

3.7| Terms relatedto structures, systems and components

3.7.
strficture
paspiveelement of a facility that contributes to protection and safety, except human factors

EXAMPLE Buildings. vessels and shielding

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved: 11 August 2016).
219 p. http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf,
modified. The wording has been taken from the definition of “structures, systems and components”.]

3.7.2
plant system
set of components (3.7.3) linked to each other so that they can perform one or more functions

Note 1 to entry: The different functions within a system may use dedicated or shared resources.

Note 2 to entry: The most common Plant System Classification is derived:
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a) from their most relevant attributes:
1) predominant engineering branch involved in its design or Element-Component Type.
EXAMPLE Process, Mechanical, Electronic, Electrical and Civil Work Systems.
2) By function.
EXAMPLE Main system/Auxiliary systems.

b) considering their Second Level Features:

1) Rdlation with Radioactive Inventories (RIs).

EXAMPLE Nuclear system/Conventional systems (Related to/Not-related to radioacftive
inventory).

2) Rdle of main function with regard to operation (3.9.1).
EXAMPLE On-power operation (3.9.1) system/shutdown state system (8.816.1).
3) Rdle of main function with regard to nuclear safety (3.8.1)
EXAMPLE  Safety related system (3.8.13)/not safety related system.
A particulay system can appear in more than one of the preceding categoriss,

3.7.21
instrumentation and control system
plant systgm (3.7.2) based on electrical and electronic.;@nd programmable electronic technology
covering fdur main functions: instrumentation, logic pro¢essing, man-machine interface and actuatjon

Note 1 to entry: The 1&C system includes elements suchias sensors, detectors and other input devices, flata
highways ald other communication paths, interfaces td.actuators and other output devices.

Note 2 to enftry: The elements included in a specificl&C system are defined in the specification of the bounddries
of the systen.

Note 3 to entry: According to their typical functionality, IAEA distinguishes between automation/coijtrol
systems, Hl;]ﬂ systems, interlock systems and protection systems (3.7.2.1.1).

[SOURCE: I[EC 61513:2011, modified.]

3.7.2.1.1
reactor prjotection system
protection system

RPS
system thdt monitors the operation (3.9.1) of a reactor and which, on sensing an abnormal conditfion,
automaticdlly’initiates actions to prevent an unsafe or potentially unsafe condition

Note 1 to entry: This use of the term protection refers to protection of the plant; the system in this case
encompasses all electrical and mechanical devices and circuitry, from sensors to actuation device input terminals.

Note 2 to entry: The reactor protection system (RPS) provides protection against abnormal conditions such as
reactor over-power, too fast neutron (3.1.5.1) flux increase, high reactor inlet temperature, primary heat transport
system (3.7.2.5) over-pressure, etc.

Note 3 to entry: The reactor protection system (RPS) imposes actions on several systems, especially, the reactor
regulation system (3.7.2.1.2) (RRS), the reactor shutdown system (3.8.16.1) (SDS) and the emergency core cooling
system (3.8.16.2) (ECCS).

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
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3.7.2.1.2

reactor regulation system
RRS

part of the overall plant instrumentation (3.7.6) and instrumentation and control system (3.7.2.1) aimed at
providing adequate regulation of reactor reactivity (3.1.12) and total-power, as well as the 3-D core power
density distribution, under normal conditions and under design-basis (3.3.5) abnormal events (3.8.2)

Note 1 to entry: The reactor regulation system also:

a)

ensures adequate monitoring of reactor sub-criticality in all reactor shutdown states (3.9.2.1.2), and

b)

3.7.
me
plar

Not
rod

3.7.
ele
plat
sou

Not
nucl
cou
(3.8

Not

3.7.

process system

plat
che

Not

redfindant trains, allowingthe-circulation of one or more fluids.

3.7.
pri
PH
plat
thig
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normal conditions.

2.2
Chanical system
t system (3.7.2) designed for ensuring a variety of functions requiring rigid elements

e 1 to entry: The elements of a mechanical system can be either fixed or maving ones, like rea
or large mechanical structures (3.7.1), like a metallic containment (3.7.5) or-a heavy-metal gamm

2.3

rtrical system

t system (3.7.2) designed for ensuring a specific electric:Supply generated by speci
I'ces to one or more electric loads

e 1 to entry: Depending on the system purpose and supply;,the electrical system design can be

d also take into account the different reactor or plant:€¢onditions e.g. on-power, shutdown, perturh
2.2).

b 2 to entry: An electrical system mainly consists of a set of electric cables, bus-bars and linking ¢

2.4

t system (3.7.2) designed to pexform thermal, hydraulic, transport, cooling, physical-g
mical processes involving the.circulated fluids

e 1 to entry: The process system is composed by a closed or an open circuit and eventually inclu

2.5

mary heat transport system
B

t system (37:2) designed to cool all fuel assemblies removing all core fission power and t1
amount.of heat to some heat sink

e 1.to.entry: This is achieved by means of a primary coolant (3.1.23.4) fluid circulating within a cl

dition under

ctor control
a shield.

fic electric

dictated by

ear safety (3.8.1) requirements, or by reliability targets ‘e.g. normal operation (3.9.2.1) system, its design

ed, accident

quipment.

hemical or

Hing several

ansferring

bsed circuit,

usin

g pumps or gas circulators depending on the fluid. When the coolant is a liquid metal or a molt

en salt, it is

kept at nearly atmospheric pressure, when it is water or a gas it is pressurized.

3.7.
rea
SCS

2.6
ctor shield cooling system

plant system (3.7.2) designed to cool the main parts of the reactor shield in order to maintain reasonable
values of temperature in all the main shield parts, especially under normal on-power conditions

3.7.

2.7

safety system
plant system (3.7.2) provided to ensure the safe shutdown of the reactor or the residual heat removal
from the reactor core (3.1.23.1), or to limit the consequences of anticipated operational occurrences
(3.9.2.2) and design basis accidents (3.8.2.2.2)
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3.7.2.8

support system

plant system (3.7.2) designed to provide a specific fluid supply required either by a normal operation
(3.9.2.1) system or by a safety system (3.7.2.7)

Note 1 to entry: In both cases, the support system shall provide the fluid with all associated requirements in
order to cover functions like system or component (3.7.3) cooling, fire-fighting coverage, local ambient conditions,
compressed-air supply for pneumatic valves and other equipment and instruments, inert-gas supply for isolated
piping and vessels.

3.7.3
componerft
<nuclear r¢actors> each of the most elementary parts of a plant system (3.7.2)

Note 1 to emtry: A component mainly act as a single item, either for manufacturing, purchasing, mountingland
testing duripg plant construction.

Note 2 to erftry: A component usually performs at least one very specific or low level functioh\within the sysfem,
consequently, it has its own particular technical name and identification code.

EXAMPLE

a) mechanical: vessel, pump, heat exchanger, pressurizer, elbow, valve, piping-Segment, mechanical strucgure
(3.7.1),| containment (3.7.5), penetration, mechanical support, straider, irradiation device/box, fold
neutrop source;

b) process: filter, cleaning resin, liquid-poison (3.1.13) removal unit, B¥AC damper;
c) electriqal: diesel electro-generator, AC-power cable, electrical byeaker;
d) electropic: I&C panel, computer, logic module, alarm, visudlization device, switch;

e) instrurhentation: fission chamber, process instrument, accident (3.8.2.2) instrument, pre-amplifier,
amplifier;

f) special| type: fuel assembly (3.5.11), 60Cq'.production element, reactor core (3.1.23.1) (only in spme
particylar case).

3.7.31
active conjponent
component| (3.7.3) whose functioning depends on an external input such as actuation, mecharfical
movement| or supply of power./and which responds with relative movement of parts or with a
configuratjon change

3.7.3.2
passive coqmponent
component|(3.7.3) whese functioning does not depend on an external input such as actuation, mecharfical
movement|or supply of power, and lacks moving parts or parts subject to a configuration change

3.74
redundancy

provision of alternative, identical or diverse, structures (3.7.1), systems and components (3.7.3), so that
any single structure, system or component can perform the required function regardless of the state of
operation (3.9.1) or failure of any other

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
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3.7.5

containment

method or physical structure (3.7.1) designed to prevent or control the release and the dispersion of
radioactive substances

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 1 December, 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.7.6
plant instrumentation
equlipment that is used to measure the physical parameters from which the plant state cambe inferred

Note¢ 1 to entry: The plant instrumentation can be divided into two types: nuclear instrumentation (3.7.6.1) and
contentional instrumentation (3.7.6.2).

3.7p.1

nudlear instrumentation
plant instrumentation (3.7.6) that is used for the detection and measurementof the main radiftion types
present in a nuclear reactor (3.1.22)

Note 1 to entry: These radiation types are: neutron, gamma and beta.

Note 2 to entry: Nuclear instrumentation serves to fulfill the following\functions:
a) |monitoring of the power distribution and of the total reactor power;

b) |monitoring of radiation-exposure within and beyond the installation border;
¢) |monitoring of the on-site radioactive inventories and'radioactive releases;

d) |providing input signals for the actuation of thereactor regulation system (3.7.2.1.2), the reactdr protection
system (3.7.2.1.1) and some safety systems (3.7.2.7).

3.76.11

in-¢ore instrumentation
nuclear instrumentation (3.7.6.1) that'is placed inside the reactor core (3.1.23.1), for the measjurement of
the[neutron flux and the powersdistribution

Note 1 to entry: In-core instrumentation especially uses neutron detectors in large numbers distribufted over the
corg volume and is required mainly during high-power operation (3.9.1).

3.76.1.2

ex-¢ore instrumentation
nuclear instrumentation (3.7.6.1) that is placed outside the reactor core (3.1.23.1), for the mgdasurement
of the totalfeactor power

Note 1Ao¥entry: Ex-core instrumentation is required during start up, intermediate and low-power operation
(3.9]2141.3), and can be placed inside or outside the reactor vessel (3.1.23.3).

3.7.6.2
conventional instrumentation
plant instrumentation (3.7.6) for measuring other physical parameters than nuclear radiations

Note 1 to entry: Conventional instrumentation is used, for example, for measuring temperature, pressure, flow rate.

Note 2 to entry: The conventional instrumentation used in a nuclear reactor installation (3.1.17) shall be able to
withstand the radiation environment.
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3.8 Terms related to nuclear safety in reactor design and operation

3.8.1

nuclear safety
achievement of proper operating conditions, prevention of accidents (3.8.2.2) and mitigation of
accident consequences, resulting in protection of workers, the public and the environment from undue

radiation r

isks

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 2016).

p. 219, http

3.8.2
event
occurrence
and delibe
not negligi

Note 1 to
fundamentd
that would
‘incidents’ (3

Note 2 to enf
with the ter
definition o

derives fronp the fact that event reporting and analysis is concerned difectly with the question of whether an e
evelop into an accident with significant consequences actually does so; terms such as accident are fised

that could d
only to desc

[SOURCE:

nuclear safety and radiation protection. 2016 Edition” 1AEA, Vienna, 2016. (Retrieved: 11 August 20

p. 219, htty

://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

unintended by the operator, including operating error, equipment failure or ather mis
rate action on the part of others, the consequences or potential consequences’of which
ble from the point of view of protection and safety

ntry: See event and International Nuclear and Radiological Event Scale (INES). There remai
I mismatch between the terminology used in safety standards and that used)in INES. In short, ev|
be considered accidents (3.8.2.2) according to the safety standards definition may be accident
.8.2.1)(i.e. not accidents) in INES terminology. See INES for a more extensive discussion.

ry: As with INES, the terminology related to the reporting and analysis of events is not always consig

minology used in safety standards, and great care should be taken'to avoid confusion. In particulay
event given above is identical in essence to the safety standards definition of accident. This differ

Fibe the end result, and therefore other terms are needed to describe the earlier stages.

NTERNATIONAL ATOMIC ENERGY AGENEY! “IAEA Safety Glossary: Terminology use

://www-ns.iaea.org/downloads/standaids/glossary/iaea-safety-glossary-rev2016.pdf]
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] in
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unintended event (3.8.2), including operating errors, equipment failures, initiating events, acciglent

(3.8.2.2) p1
consequen
and safety

[SOURCE:

nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 20

ecursors, near misses or.other mishaps, or unauthorized act, malicious or non-malicious
Ces or potential consequences of which are not negligible from the point of view of protec

NTERNATIONALEATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology use

p- 219, htty

3.8.2.2
accident

://www-nSidea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

unintended “2vent (3.8.2), including operating errors, equipment failures and other mishaps,

the
fion

] in
16).

the

consequences or potential consequences of which are not negligible from the point of view of protection

and safety

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 2016).

p- 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
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3.8.2.21

severe accident

accident (3.8.2.2) more severe than a design basis accident (3.8.2.2.2) and involving significant core
degradation

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved: 11 August 2016).

p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
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2.2.3

tulated accident (3.8.2.2) with accident conditions more severethan those of a design ba
2.2.2)

URCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminolo
ear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 Au

Kis accident

oy used in
bust 2016).

p. 2[19, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
3.8{3

accjdent management

theftaking of a set of actions during the evolution of a beyond design basis accident (3.8.2.2.3):

a) [to prevent the escalation of the event{3.8.2) into a severe accident (3.8.2.2.1);

b) |to mitigate the consequences ofiasevere accident (3.8.2.2);

c) |to achieve a long term safeSstable state

[SOURCE: INTERNATIONAL-ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nucjear safety and radjation protection. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 2[19, http://www-n3s.idea.org/downloads/standards/glossary/iaea-safety-glossary-rev20146.pdf]
3.8(4

desjign extension conditions
postulated aecident (3.8.2.2) conditions that are not considered for design basis accident (3.8
arelconsidered in the design process for the facility in accordance with best estimate metho
for which'releases of radioactive material are kept within acceptable limits

.2.2.2), but
Hology, and

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.8.5

common cause failure

failure of two or more structures (3.7.1), systems and components (3.7.3) due to a single specific event
(3.8.2) or cause

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
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3.8.6

common mode failure
failure of two or more structures (3.7.1), systems and components (3.7.3) in the same manner or mode
due to a single specific event (3.8.2) or cause

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 2016).

p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.8.7

defense in depth

hierarchical deployment of different levels of diverse equipment and procedures to prevent |the

escalation pf anticipated operational occurrences (3.9.2.2) or events (3.8.2)

Note 1 to enftry: The objectives of defence in depth are:

a) to compensate for potential human and component (3.7.3) failures or malicious acts;

b) tomairtain the effectiveness of the barriers by averting damage to the facility and to the barriers themselves;

c) to protect workers, members of the public and the environment from harm irraecident conditions in| the
event (3.8.2) that these barriers are not fully effective.

[SOURCE: [INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology ysed

in nuclear [safety and radiation protection. 2016 Edition”. IAEA, Viénna, 2016. (Retrieved: 11 August

2016). p. 219, http://www-ns.iaea.org/downloads/standards/gloSsary/iaea-safety-glossary-rev2016

.pdf, modiffed — The wording of the definition has been shorten.]

3.8.8

safety culture

assembly df characteristics and attitudes in organizatiéns and individuals which establishes that, af an

overriding|priority, protection and safety issues receive the attention warranted by their significance

[SOURCE: INTERNATIONAL ATOMIC ENERGYAGENCY. “IAEA Safety Glossary: Terminology used in

nuclear safpty and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 1 December 20[16).

p- 219, http: //www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.89

safety anadllysis

evaluation|of the potential hazards associated with the operation (3.9.1) of a facility or the conduct gf an

activity

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in

nuclear safpty and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 1 December 20[16).

p. 219, httpt //www<h3$.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.8.10

safety limjts

limits on operatiomat parameters withim whichramrauthorized facitity ras beemrshowmtobesafe

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 1 December 2016).

p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
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3.8.11

safety limits and conditions

set of rules, setting forth parameter limits functional capability and performance levels of equipment
and personnel approved by the nuclear regulator (3.3.9) for safe operation (3.9.1) of an authorized
facility

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 1 December 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.8.12
saf¢ty function j]
toptlevel function related to nuclear safety (3.8.1), and their specific requirements accordling to the
nuclear reactor (3.1.22) type, to be ensured and preserved at any time and under any plant cpndition, in
evely nuclear reactor installation (3.1.17)

3.8]13
safety related system
sysfem important to safety that is not part of a safety system (3.7.2.7)

EXAMPLE A safety related instrumentation and control system (3.7.2.1)Ns-important to safety byt is not part
of ajsafety system.

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminglogy used
in ruclear safety and radiation protection. 2016 Edition”, FAEA, Vienna, 2016. (Retrieved:|11 August
2016). p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossafy-rev2016
.pdf, modified — The definition has been split in a definition and an example.]

3.8]14

safety system support feature
collection of equipment that provides services\such as cooling, lubrication and energy supply required
by the protection system (3.7.2.1.1) and the$dfety actuation system (3.8.16.4)

[SOURCE: INTERNATIONAL ATOMICG.ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nucjear safety and radiation protectioh. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 2[19, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.8]15

contamination preventionsafety feature
desjgn feature preventing the possibility of contamination reaching the public, in all ¢perational
confditions and accidental scenarios

Note 1 to entry:<In-the case of nuclear desalination or district heating, the possibility of contampinating the
progluct-water-shiould be prevented by safety features implemented through nuclear safety (3.8.1) graded SSCs,
and[assessedithrough a nuclear safety analysis (3.8.9) technique.

3.8|16
safetysystem
(See 3.7.2.7)

3.8.16.1

reactor shutdown system

reactor SDS

safety system (3.7.2.7) having as central function to ensure the automatic initiation of a fast nuclear reactor
(3.1.22) extinction, through the rapid insertion of a large quantity of neutron absorbers in the core

Note 1 to entry: In most of currently operating reactors there is only one SDS, but in present HWRs and in new
designs (G-111+) are frequently 2 SDSs, with strong diversity.
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3.8.16.1.1
scram

rapid shutdown of a nuclear reactor (3.1.22) in an emergency

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.8.16.2

emergency core cooling system

ECCS

safety syst
actions enj
following 3

bm (3.7.2.7) having as central function to ensure the automatic initiation of a numbe
uring adequate core cooling and primary coolant (3.1.23.4) inventory losses compensat
loss of coolant accident (LOCA)

Note 1 to enmtry: The overall conception of ECCS is largely dependent on the reactor type, its design and o

primary co

lant.

Note 2 to enftry: The fast, pressure drop following the pipe break, imposes a sub-division of.the ECCS respon

more than @

ne pressure stages, with a minimum of 2 stages.

Note 3 to enftry: ECCS in HWR-NPPs (3.2.5) produces a degradation of the D0 by mixing it with H,O0.

3.8.16.3
shutdown
SDCS
safety systé¢
decay-pow|
and under
with a mul

3.8.16.4

cooling system

m (3.7.2.7), of the process system (3.7.2.4) type, having as central functions to ensure ¢
er removal and its transport to a final heat sink;both, under normal shutdown condit
A postulated LOCA accident (3.8.2.2), for intact leops in case of a nuclear power plant (3.]
Liple-loop PHTS (3.7.2.5).

safety actfiation system

collection
protection

[SOURCE:
nuclear saf
p. 219, http

bf equipment required to accomplish the necessary safety actions when initiated by
cystem (3.7.2.1.1)

NTERNATIONAL ATOMICENERGY AGENCY. “IAEA Safety Glossary: Terminology use
ety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 20
://www-ns.iaea.org /downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.9 Terms related to nuclear power plant operation and support

3.9.1
operation
all activitie

Note 1 to e

s perfermed to achieve the purpose for which an authorized facility was constructed

htty: ‘For a nuclear power plant (3.2.5), the operation includes maintenance (3.9.12), refuelling

r of
ion,

N its

ein

ore
ons
.5)

the

] in
16).

in-

service ins

lon-an.

cCTro ot ottt o s Sotarttraterv et st

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.9.2

operational states
states defined under normal operation (3.9.2.1) and anticipated operational occurrences (3.9.2.2)

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 2016).
p- 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
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39.2.1
normal operation
operation (3.9.1) within specified operational limits and conditions

Note 1 to entry: For a nuclear power plant (3.2.5), this includes start up, power operation, shutting down,
shutdown, maintenance (3.9.12), testing and refuelling.

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved: 11 August 2016).

p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

o g

39211
on power operation state
opelational state (3.9.2) with a plant configuration authorized by design for on-power-gperat

Notg 1 to entry: In general, it is considered on-power operation state the operation at.a,power be
to 1p0 %.

392.1.1.1

full-power operation

opelational state (3.9.2) with a plant configuration authorized by design for on-power operd
at the maximum allowed nominal power, namely, operating at 100 % of its power capacity (]
for thermal reactor (3.2.3.2) power and for main turbine generator (3.4.4) generated electric

ion (3.9.1)

rween 15 %

tion (3.9.1)
8.9.5), both
power

I operation
vels below

for partial-
blant start-

Fease in the fissioncrate and the consequent decrease in heat production, normally by thie insertion

of cpntrol rods in thexeactor core (3.1.23.1)

39.2.1.2.1

hot|shutdown

hot|standby.

opelrationat state (3.9.2) with a complete plant configuration authorized by design for|low-power
ope "atlon (3.9. 2 1. 1 3), except for the nuclear reactor (3 1.22), which is keptin a guaranteed gub-critical
state;at “zerofisston power=s Hot geneY auus etectricat powet; bat-withthe \,uxul.uch trstatation ready
to turn to “on-power operation”

Note 1 to entry: The term hot standby is used within the verbiage of pressurized water reactors (3.2.4.2.2) while
the term hot shutdown is used in the verbiage of boiling water reactors (3.2.4.2.1).

3.9.2.1.2.2

primary heat transport system pressurized cold shutdown

PHTS-pressurized cold shutdown

operational state (3.9.2) primarily applicable to light water reactors (3.2.4.2) witha) a plant

configuration authorized by design,b) the nuclear reactor (3.1.22) in a guaranteed sub-critical state,

generating “zero fission-power”, andc) the reactor coolant system at atmospheric pressure
the coolant boiling temperature following a cooldown of the reactor

© ISO 2018 - All rights reserved
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3.9.2.1.2.3

primary heat transport system depressurized-filled cold shutdown

PHTS-depressurized-filled cold shutdown

operational state (3.9.2) with a plant configuration authorized by design, with the nuclear reactor
(3.1.22) in a guaranteed sub-critical state, generating “zero fission-power” (only very low decay-power),
and the PHTS and its primary coolant (3.1.23.4) pressure values set at, or very near atmospheric value,

while keeping filled the PHTS (3.7.2.5)

39.2.1.2.4
primary h
PHTS-draj
operationa
(3.1.22) in
while the |

eat transport system drained cold shutdown
ned cold shutdown

state (3.9.2) with a plant configuration authorized by design, with the nuclear req
h guaranteed sub-critical state, generating “zero fission-power” (only very low decay-pow
HTS primary coolant (3.1.23.4) inventory is reduced to a minimum allowing the drainag

rtor
er),
e of

the primarly pumps and other large components (3.7.3) for maintenance (3.9.12)

39.2.1.3

operational transient

each of thelauthorized-by-design plant configurations for safe transitions between allowed operati¢nal
plant statef, both at shutdown or on-power operation (3.9.1)

3.9.2.2

anticipated operational occurrence

deviation ¢f an operational process from normal operation (3.9.2.1) tHat is expected to occur at lgast
once during the operating lifetime (3.9.8) of a facility but which, iniview of appropriate provisions, does
not cause gny significant damage to items important to safety orlead to accident (3.8.2.2) conditions
[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “FAEA Safety Glossary: Terminology usedl in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 20[16).
p. 219, httg://www-ns.iaea.org/downloads/standardsyglossary/iaea-safety-glossary-rev2016.pdf]
3.9.3

operationp area

geographidal area that contains an authorizegd facility

Note 1 to enftry: The operations (3.9.1) area.is-enclosed by a physical barrier (the operations boundary) to pre

unauthorizd

[SOURCE:

nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 20

p. 219, htty

d access, by means of which thé management of the authorized facility can exercise direct autho

NTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology use

://wwwe-ns.iaeatorg/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.9.4

operation
bypass of
operation (

hl bypass
certaifi-protective actions when they are not necessary in a particular mode of p
3.94)

vent
Fity.

1 in
16).

ant

Note 1 to entryAbypassisadevice to imthibit;, detiberatety but temporarity, the functionming of acircuit orsystem
by, for example, short circuiting the contacts of a relay.

Note 2 to entry: An operational bypass may be used when the protective action prevents, or might prevent,
reliable operation (3.9.1) in the required mode.

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
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5
acity

load for which a generating unit, generating station, or other electrical apparatus is rated either by the
user or by the manufacturer (3.3.18)

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “Economic performance indicators for nuclear
power plants”. IAEA Technical Reports Series No. 437. IAEA, Vienna, 2006. p. 158]

3.9.
cap

6
acity factor

net electrical energy produced during the reference period versus the net electrical energy which

wotuld have been generated at maximum net capacity (3.9.5) under continuous operation (3.
thelentire reference period, expressed in per cent

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “Guidance for optimizing quclear g
maintenance programmes”. IAEA/TECDOC 1383. IAEA, Vienna, 2003. p. 140]

3.9.
co

dition monitoring

D.1) during

ower plant

confinuous or periodic tests, inspections, measurement or trending-of the performance ¢pr physical
chafacteristics of structures (3.7.1), systems and components (3.7.83) to indicate current or future

per
Not

[SO
nuc

formance and the potential for failure
e 1 to entry: Condition monitoring is usually conducted on a nonintrusive basis.

JRCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “JAEA Safety Glossary: Terminolo
ear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 Au

oy used in
bust 2016).

p. 2[19, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
398

opdrating lifetime

perjod during which an authorized facilit{)is used for its intended purpose, until decommissioning
or dlosure

[SO
nuc
p-2

3.9,
ser
per
con

[SO
nuc

p-2

[JRCE: INTERNATIONAL ATOMICJENERGY AGENCY. “IAEA Safety Glossary: Terminolo
ear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 Au
19, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev201

oy used in
bust 2016).
6.pdf]

D
vice life

od from initial gperation (3.9.1) to final withdrawal from service of a structure (3.7.1)
ponent (3.7.3)

URCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminolo
ear safety’and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 Au
19, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev201

system or

oy used in
bust 2016).
6.pdf]

3.9

10

configuration management

process of identifying and documenting the characteristics of a facility’s structures (3.7.1), systems and
components (3.7.3), including computer systems and software, and of ensuring that changes to these
characteristics are properly developed, assessed, approved, issued, implemented, verified, recorded
and incorporated into the facility documentation

Note 1 to entry: Configuration is used in the sense of the physical, functional and operational characteristics of
the structures (3.7.1), systems and components (3.7.3) and parts of a facility.

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
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3.9.11

ageing management

engineering, operations (3.9.1) and maintenance (3.9.12) actions to control within acceptable limits the
ageing degradation of structures (3.7.1), systems and components (3.7.3)

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 28 November
2016). p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

39.11.1
lifetime management
integratior} of ageing management (3.9.11) with economic planning

Note 1 to enptry: Lifetime management is carried out: (1) to optimize the operation (3.9.1), maintengnece)(3.9.12)
and servicellife of structures (3.7.1), systems and components (3.7.3); (2) to maintain an acceptabledevel of sdfety
and performance; and (3) to improve economic performance over the service life (3.9.9) of the fagility

] in
ber

[SOURCE:
nuclear sa

NTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology use
ety and radiation protection. 2016 Edition”. [AEA, Vienna, 2016. (Rettieved: 28 Noven]

2016). p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-§afety-glossary-rev2016
.pdf, modiffed.]

3.9.11.2
life cycle 1
lifetime mg
lifetime th

nanagement
nagement (3.9.11.1) in which due recognition is given to the fact that at all stages in
bre may be effects that need to be taken into consideration

the

] in
16).

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology use
nuclear safety and radiation protection. 2016 Edition”. IAEAyVienna, 2016. (Retrieved: 11 August 20
p. 219, httyg://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

3.9.12
maintenance

organized
component.

[SOURCE:

nuclear safety and radiation proteetion. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 20

p. 219, htty

activity, both administrative and\-technical, of keeping structures (3.7.1), systems
b (3.7.3) in good operating condition, including both preventive and corrective or repair asp

NTERNATIONAL ATOMICENERGY AGENCY. “IAEA Safety Glossary: Terminology use

://www-ns.iaea.org /downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]

and
bcts
] in
16).

39.12.1
planned maintenance
form of prqventive maintenance (3.9.12.4) consisting of refurbishment or replacement that is schedyled
and performed priorto unacceptable degradation of a structure (3.7.1), system or component (3.7.3)

] in
16).

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology use
nuclear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 August 20
p.219’htt' laea oro/download andard 2 jaea-safe ary-re

3.9.12.2

periodic maintenance

time based maintenance

form of preventive maintenance (3.9.12.4) consisting of servicing, parts replacement, surveillance or
testing at predetermined intervals of calendar time, operating time or number of cycles

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used in
nuclear safety and radiation protection. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved: 11 August 2016).
p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev2016.pdf]
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pre
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12.3
dictive maintenance

condition based maintenance
form of preventive maintenance (3.9.12.4) performed continuously or at intervals governed by observed
condition to monitor, diagnose or trend a structure (3.7.1), system or component’s (3.7.3) condition
indicators

Note 1 to entry: The results of the predictive maintenance indicate present and future functional ability or the
nature of and schedule for planned maintenance (3.9.12.1).

[SOURCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “IAEA Safety Glossary: Terminology used

in 1
201
.pdf

3.9.
pre
acti
con
acc

Not
orp

[SO
in 1
201
.pdf

3.9.
ma

byp
[SO
nuc
p-2

eptable level

e 1 to entry: Preventive maintenance may be periodic maintenance (3:9:12.2), planned maintenan
redictive maintenance (3.9.12.3). Contrasted with corrective maintenance (3.9.12).

uclear safety and radiation protection. 2016 Edition*>IAEA, Vienna, 2016. (Retrieved:

uclear safety and radiation protection. 2016 Edition”. [AEA, Vienna, 2016. (Retrieved:[11 August
6). p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossdly-rev2016
, modified. The definition has been split in a definition and a note 1 to entry.]

12.4

ventive maintenance

ons that detect, preclude or mitigate degradation of a functional stnycture (3.7.1),|system or

ponent (3.7.3) to sustain or extend its useful life by controlling degradation and failures to an

re (3.9.12.1)

JRCE: INTERNATIONAL ATOMIC ENERGY AGENCY. “lAEA Safety Glossary: Terminglogy used

11 August
ry-rev2016

6). p. 219, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossa
, modified — The definition has been split in a definition and a note 1 to entry.]

13
ntenance bypass
ass of safety system (3.7.2.7) equipmentduring maintenance (3.9.12), testing or repair

JRCE: INTERNATIONAL ATOMIG.:ENERGY AGENCY. “IAEA Safety Glossary: Terminolo
ear safety and radiation protection. 2016 Edition”. IAEA, Vienna, 2016. (Retrieved: 11 Au

oy used in
bust 2016).

19, http://www-ns.iaea.org/downloads/standards/glossary/iaea-safety-glossary-rev201

6.pdf]
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Annex A
(informative)

Methodology used in the development of the vocabulary

A.1 Gen,

ral

The specifi

cleart

a cohe

Concepts 3
within the
of a cohere
this Intern
be helpful

A.2 Congept relationships and their graphical representation

A2.1 Ge

In terming
conceptre
the non-hid

A2.2 Ge

Subordinat
and conta
(parent) a
mouse and

Generic rel

Example f1]

c character of the reactors concepts contained in this standard requires the use of:
bchnical descriptions;
fent and harmonized vocabulary that is easily understandable by all potential users.

re not independent of one another, and an analysis of the relationships between conc{
field of nuclear reactors and the arrangement of them into concept-systems is a prerequi
nt vocabulary. Such an analysis was used in the development of the’vocabulary specifie
htional Standard. Since the concept diagrams employed during the development process 1
n an informative sense, they are reproduced in A.3.

neral

logy work, the relationships between conéepts are based on the three primary form|
ationships indicated in this annex: the hierarchical generic (A.2.2), and partitive (A.2.3)
rarchical associative (A.2.4).

neric relation

e concepts within the hierarchy inherit all the characteristics of the superordinate con

hd coordinate (sibling)“-eoncepts, e.g. the relation of mechanical mouse, optomechan
optical mouse to cemputer mouse.

ations are depicted by a fan or tree diagram without arrows (see Figure A.1).
om ISO 704;2009, 5.5.2.2.1:

Pointing device

Epts
site
d in
may

5 of
and

fept

n descriptions of thesg. 'characteristics which distinguish them from the superordimnate

ical

P

" T~

Touch pad Computer mouse Light pen
Mechanical Optomechanical Optical
mouse mouse mouse

34

Figure A.1 — Graphical representation of a generic relation
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A.2.3 Partitive relation

Subordinate concepts within the hierarchy form constituent parts of the superordinate concept, e.g.
mouse button, mouse cord, infrared emitter and mouse wheel may be defined as parts of the concept
optomechanical mouse. In comparison, it is inappropriate to define red cord (one possible characteristic

of mouse cord) as part of an optomechanical mouse.

Partitive relations are depicted by a rake without arrows (see Figure A.2). Singular parts are depicted

by one line, multiple parts by double lines.

Example from ISO 704:2009, 5.5.2.3.1:

board

Figure A.2 — Graphical representation efa partitive relation

A.2l4 Associative relation

Optomechnical
mouse

T |

1| |

Il |

Il |
Mouse Mouse Mouse  x-axis y-axis Infrared: " Infrared Mduse
button ball  .cuit  cord roller roller emitter sensor wheel

Asspciative relations cannot provide the economies in description that are present in generic and
partitive relations but are helpful in identifying the nature of the relationship between one cpncept and
another within a concept system, e.g. cause and-effect, activity and location, activity and resylt, tool and
fungtion, material and product. Besides, associative relations are the most commonly encduntered in
terminology practical work, as they correspond to the concepts relations established in the real world.

Asspciative relations are depicted by a‘line with arrowheads at each end (see Figure A.3).
Example from ISO 704:2009, 5.6.2:

Pointer
2 1

Computer

Mouse pad

'\4\

Figure A.3 — Graphical representation of an associative relation

A.3 Concept diagrams

Clicking

Figures A.4 to A.12 show the concept diagrams on which the thematic groups of the nuclear reactors

vocabulary are based.

Concept diagrams

© ISO 2018 - All rights reserved
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Notations in following diagrams show the position of each concept according to generic, partitive and

associative relationships.
3.1.1
Nuclear fission \ 3.1.2

Fissionable
nuclide
3.1.1.2

3.14 Spontaneous
Prompt fission  nuclear fission

3.1.1.1
radiation

Induced nuclear
fission

A
neutron 3.1.5 A
Fission product
3.1.5.1 \
3.1.7 Fast neutron 3.1.5.2
e Delayed fission
Fertgle \ radiation
nuclide 3.1.5.1.1
v 315111 Delayed fission v
""" neutron
3.1.6 Thermal 3.1.8
FiSSi]K neutron 3.1.9.1 Fission
nuclidle — Controlled nuclear energy
3.1.9 chain reaction
Nuclear chain 1\ \ 3.1.10
reaction 3.1.11 Neutron
/ Neutron multiplicative
multiplication configuration
factor: v\
3.1.22
3.1.12 3.1.14 3.1.15 Nuclear
Reactivity| Neutron Nucléar 3.1.16 reactor
reactor criticality Nuclear chain
Kinetics 3.1.17 reactor
Nuclear extinction
reactor
311.13 installation \
Péison 3.1.23
Nuclear
island
3118
Radiation protection
organization 3.1.23.1 3.1.23.2 3.1.23.3 3.1.23.4
Reactor Reactor Reactor Primary
core internals vessel coolant
|
3.1.19 3.1.20 3.1.21 3.1.23.1.1 3.1.23.1.2
Controlled Radiation Radiation Core Moderator
area shield monitoring reflector

Figure A.4 — 3.1 General terms related to nuclear reactors
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3.2.1
Nuclear reactor
(See 3.1.22)
According to purpose According to fuel usage
3.2.11 3.2.1.2 3.2.1.3
Power reactor Multiple-pupose _ Special-pupose 2 2 ¢ 3.2.2.3
reactor reactor Breeder Converter Trajmutation
reactor reactor reactor
According to neutron spectrum Accordingte’coolant
3.2.3.1 3.2.3.2
Fast reactor Thermal
reactor
3.2.4.1 32.4.2 3.2.4.3 3.2.4.4 3.2.4{5
Gas-cooled .Lightwater  Heavy Liquid Molte¢n
reactorn reactor water metal salf
reactor reactor reactpr
3.24.2.1 3:2,4.2.2 3.2.4.3.1 3.2.4.4.1 3.2.4.4.2
Boiling Pressurized  Pressurized Sodium Lead
water water heavy water fast fast
reactor reactor reactor reactor reactor
3.2.5
Nuclear power plant
NPP
3.2.6
NPP technology generation
i
3.2.6.1 3.2.6.2 3.2.6.3 3.2.6.4 3.2.6.5
Generation I Generation II Generation Il  Generation III+ Generation IV

Figure A.5 — 3.2 Terms related to nuclear reactors types
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3.3.1
Nuclear project

R

3.3.2
Project

stage 3.34

Project
management
area
3.3.3 x Design
Engineering basis
stage
3.3.6
Hquipment 3.3.7
specification Design
life
3.3.8
Plant lifetime
Limiting factor
—» 3.3.12

389 >
Nuélear - Licensing
regylator basis

T 3.3.15
/ 3.3.13 Third-party
3.3.10 License Inspection
Responsible entity
entity
3.3.16
3.3.14 Prime 3.3.17
3.3.11 Mandatory COMET® Contractor
Licensee documentation /
3.3.171 3.3.18
Sub-contractor Manufacturer

38

Figure A.6 — 3.3 Terms related to nuclear projects
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3.4.1
NPP
(See 3.2.5)
3.4.2 3.4.11 3.4.1.2
Reference Single-unit NPP Multiple-unit NPP
unit
power
T 3413 3Ht% 3#*15

v

34.2.1
Energy

Y]

factor

3.4.1.3.1
Gas
turbine

Balance of plant

vailability

Nuclear island Turbine island

3.4.3
NPP
3.4.5 / unit
Nuclear 3.4:4 3.4.6
steam Tarbine Nuc]ear high
supply generator temperature
system ga{supp]y
system
3.4.1.3.2
Steam
turbine
BOP 3.4.4.1 3.4.4.2
Steam Gas turbine
turbine generator
A/vgenerator
3.4.7
Steam 3.4.8
condenser G3s cooler

BOP

Figure A.7 — 3.4 Terms related to nuclear power plants
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3.5.1
multiple-purpose
reactor
(See 3.2.1.2)

ducation reactor
reactor

reactor production testing

reactor reactor

3.5.2 | 3.5.3 3.5.4 3.5.5 3.5:6
Radio isotppe Neutron Boron Neutron Neutron
productipn transmutation neutron activation diffraction

doping capture analysis technique
therapy
3,5.5.1
Prompt
neutron

activation
analysis

According to employed fliel

Figure A.8 — 3.5 Terms related to general purpose reactors

3.5.7 3.5.8 3.5.9 3.5.10 3.5.11
Solid fuel Homogeneous Plated Rod type fuel Fuel
materials fuel solution type fuel assembly

3.5.11.1
Annular fuel
assembly
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3.6.1
special-purpose
reactor
(See 3.2.1.3)

/ N\

3.6.1.1 3.6.1.2 3.6.1.3 3.6.14 3.6.1.5 3.6.1.6

3.6.1.7

Zero-power Demonstration Prototype First-of-a-kind Desalination Single-purpose Co-generation

reactor reactor reactor reactor reactor reactor

reactor

Figure A.9 — 3.6 Terms related to special purpose reactors
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3.74

Redundancy\
371 X 3.7.3

Structure / Component
3.7.2 / /

Plant system 3.7.3.1 3.7.3.2
/ Active Passive
3.7.2.1 \ \\\\ component component

In$trumentation 3.7.5
and control system Containment 3.7.2.2
Mechanical
system

3.7.2.1.1| 3.7.2.1.2
Reactor Reactor

protectior} regulation 3.7.2.3
system system Electrical
system
3.7.6
Plant
instrumentation
| 3.7.2.4
Process
system
3.7.6.1 3.7.6.2
Nuclear Conventional _ 3.7.2.5
instrumentation instrumentation Primary heat
/ \ transport system
B.7.6.1.1 3.7.6.4.2 3.7.2.6
in-core ex-core Reactor shield
instrumentation instrumentation cooling system

3.7.2.7
Safety system

3.7.2.8
Support system

Figure A.10 — 3.7 Terms related to structures, systems and components
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3.8.1
Nuclear

safety \

3.8.7
Event p» Common cause Defense in depth
failure
X 3.8.8
Safety
3.8.6 culture
Common 289
7 \ mode failure Safety q
3{8.2.1 3.8.2.2 g 3.8.10
Inrident Accident analysis Safety
\ / limits
3.8.4 3.8.11 3.8.12
Design Safety Safety
extention Limits and functions
condition conditions
3.8.13
3.8.3 Safety related
Accident system
management 3.8.14
3.8.2.2.1 3.8.2.2.2 3.8.2.2.3 Safety|system
Severe Design Beyond support feature
acrident basis design
accident Dbasis 3.8.15
accident Contaminatjon
Prevention sdfety
feature
3.8.16
Safety system
(See 3.7.2.7)
3.8.16.1 3.8.16.2 3.8.16.3 3.8.16.4 3.8.16.5
Reactor Emergency Shutdown Safety Confinement
shutdown core cooling cooling actuation system
system system system system
3.8.16.1.1
Scram

Figure A.11 — 3.8 Terms related to nuclear safety in reactor design and operation
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