1ISO 1709-1975 (E)

INTERNATIONAL STANDARD 1109

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION «MEKIYHAPOIHASA OPTAHU3AUNUA TTO CTAHAAPTU3ALUU «ORGANISATION INTERNATIONALE DE NORMALISATION

Nuclear energy — Fissile materials — Principles of
criticality safety in handling and processing

Energie nugléaire — Matiéres fissiles — Principes de sécurité en matiere de crititité lors de la manipulation et

du traitemgnt

First editlon — 1975-10-15

UDC 621.039.58 Ref. No. 1SO 1709-1975 (E)

Descriptors : nuclear energy, fissionable materials, materials handling, treatment, nuclear reactors, radioactivity, safety, safety require-

ments.

) Price based on 3 pages


https://standardsiso.com/api/?name=2466046b7f43c4e73b198fd6dfb2b92e

INTERNATIONAL STANDARD

ISO 1709-1975 (E)

Nuclear energy — Fissile materials — Prihciples of
criticality safety in handling and processing

1 SCOPE|AND FIELD OF APPLICATION

This Intefnational Standard specifies the factors and
technical [criteria which form the basis on which the
procedureq relating to criticality safety in handling and
processing| fissile materials should be established. It does
not cover |details of equipment design or of operational
procedureq, nor does it refer to the effects of radiation on
man or mjaterials or to sources of such radiation, either
natural or[the result of nuclear chain reactions. Transport
of fissile [ materials outside the boundaries of nuclear
establishmpnts should be governed by appropriate national
and international regulations.

These prinhcipies apply to all operations with fissile
materials ¢utside the cores of nuclear reactors but within
the boundaries of nuclear establishments. They are
concerned| with the limitations which must be imposed on
processes and equipment because of the unique nuclear
properties|of these materials by which they can support
nuclear chpin reactions. These principles apply to quantities
of fissile [materials in which nuclear criticalitycan be
established.

2 PROCHDURES

2.1 General

Common [industrial proceduftes are not sufficent for
operations| with fissile materjals and shall be supplemented
by approplriate regulatiens to enhance criticality safety in
the process.

2.2 Responsibility

Ultimate Lresponsibility for criticality safety in all

one of these groups shall be skilled in the-if
experimental criticality data as well as)bein
process operations.

2.4 Criticality assessment

terpretation of
g familiar with

2.4.1 Criticality assessment shall begin as darly as possible

in the design stage of.new processes or when
contemplated inr an-existing process. Consid
given to the¢basic forms of control to be
example, restriction of vessel geometry,
mass, use.of process control instrumentatio
featureNor combination of features. Whe
controls other than administrative ones sh
Criticality safety.

2.4.2 As part of the initial assessment, con
be given to the need for a radiation monit
detect the occurrence of a criticality acciden

2.4.3 Criticality assessment shall take accol

bver a change is
eration shall be
employed; for
limitations on
h, or any other
rever possible,
hll be used for

sideration shall
ring system to
E.

nt of abnormal

conditions and non-routine operations. Consideration shall

be given to the most reactive system
produced in the course of normal operatid

that could be
ns or that is a

technically possible result of abnormal circuimstances.

2.4.4 Unusual occurrences or situati
investigated to determine their possible effeg
safety.

2.5 Training

Adequate training in criticality safety shall

ns shall be
ts on criticality

be given to all

personnel involved in operations with fissile fnaterials.

operations shall rest clearly on process management
through the normal management chain of command.
Individual responsibility shall be clearly defined and
recorded in establishment instructions.

2.3 Specialist advice

The advice of specialists in criticality safety shall be
obtained when assessing the safety of a process and of
operational procedures. It is recommended that these
specialists be independent of normal process management
and that they should directly advise the manager of the
establishment. The safety features of all designs and
operational procedures for processes shall be assessed by
two separate, and preferably independent, groups. At least

2.6 Operational control

2.6.1 Careful operational control shall be

exercised over

all processes and materials to enforce compliance with the

safety assessment.

2.6.2 Clear and comprehensive

written

operating

instructions, including safety instructions, shall be prepared

for all norma! and non-routine operations with fissile
materials.

2.6.3 Regular reviews and inspections of process
procedures shall be instituted to gquard against the


https://standardsiso.com/api/?name=2466046b7f43c4e73b198fd6dfb2b92e

1SO 1709-1975 (E)

accumulation of a number of minor changes in process
conditions causing the initial assessment to be invalidated.

2.6.4 Accountancy procedures shalli be established to
ensure that the location and movement of fissile material
can be adequately controlled and recorded.

2.6.5 Emergency and radiological protection procedures
shall be prepared and rehearsed for use in the event of a
criticality accident.

d) control of the neutron moderator associated with
the fissile material;

e) the presence of appropriate neutron absorbers.

3.3 Achievement of control

The control of criticality safety by such methods as those
indicated in 3.2 can be achieved by

a) equipment design;

2.6.6 Actions to
shall be carefully
cause any further

be taken following a criticality accident
bonsidered and prescribed in order not to
ccident.

2.7 Movement within the establishment

The movement of
between stages o
controlled accordi

2.8 Dispatch and

fissile material within an establishment or
f a process shall at all times be fully
hg to clearly defined procedure.

receipt of material

Appropriate arrajgements shall be made between the

consignor and con
from an establish

signee before fissile material is dispatched
ment. Provisions shall be made for the

receipt of unexpected or damaged packages of fissile

material.

3 TECHNICAL (

3.1 General

In general conside
assumed that only]
in nature and
associated with pr
fissile materials.
upon.

a) the propert|

b) the mass
distribution anj
assessed;

RITERIA

rations of criticality safety problems, it is
those substances commonly eéncountered
n constructional materials_Jor usually
bcesses will be mixed with of located near
The achievement of “efiticality depends

es of the fissile.material,

of fissile ) material present and its
ong théscomponents of the system being

c) the mass
associated with

fissile material.

3.2 Methods of control

Methods of cont

rol of criticality safety in any process

include, but are not limited to, any one or a combination of

the following :

a) limitation of the dimensions or shape of processing

equipment;

b) control of
process;

¢c) control of
solutions;

the mass of fissile material present in a

the concentration of fissile material in

B USe Of PTOCESS control instrumentation,
c) administrative control of operations.

Where possible, the maintenance of controf shall depend on
safety features incorporated in the gquipment or|on the
instrumentation rather than on administrative contr

3.4 Factors affecting criticality

A number of factors shall(Be’ considered both singly and in
combination for a prfeper analysis of criticality | safety.
Some of the more important factors are the followir]g :

a) Moderation. The presence of neutron moderating
material mixed with fissile material can substhntially
reduce the, mass of fissile material necessary to |achieve
criticality. Water, oil, and similar hyarooenous suljstances
are_the most common moderators present in the Handling
and the processing of fissile material.

b) Reflection. The most effective neutron reflector
commonly encountered in handling and in prpcessing
fissile material is water of thickness sufficient to yield
maximum nuclear reactivity. However, careful cpnsider-
ation shall be given to systems where significarft thick-
nesses of other common structural materials {(for ekample,
wood, concrete, steel), which may be more {ffective
neutron reflectors than water, may surround qr cover
an appreciable fraction of a container surface.

Where the extent of neutron reflection by such partial or
potential reflectors as vessel walls, supports, or pg¢rsonnel
cannot be assessed accurately, or the possibility of
neutron reflecting materials being introduced acciglentally
by flood or firefighting cannot be discounted, the most
effective reflector conditions shall be assumed in the
assessment of single units. |f limitation of rdflecting

i ; i lons are

permitted.

c) [Interaction. Consideration shall be given to neutron
interaction between units when more than one unit
containing fissile material is present. It is possible to
reduce neutron interaction to acceptable proportions
either by spacing items or by insertion of suitable neutron
moderating and absorbing materials between items, or by
some combination of these methods.

d) Neutron absorbers. Equipment and processes can
conform to the requirements of criticality safety by the
use of neutron absorbing materials, such as cadmium and
boron, provided available data confirm their suitability
and their presence can be assured. The use of solid neutron
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