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FOR THE AT'I'EEION OF DH#_M
Dear Dr Adarqz

NUCLEAR LIEENCE NO. NI

Please find eﬁ&ased one clear Installati icence No.

NIL-02 (variation 0), being t uclez csa for the
operation of the SAFARI-1 Resear L Thi be controlled
in accordance with the Necsa arran ontrolled documents

The issue of Nuclear Inst@ Licence No. NIL-02 (variatién 0) —
(i) Gives effect to

% H beparate authorisations be
issued for the nuclea lindaba site.

(ii) Provides a description of the Installation, a clear definition of the scope
of actions that may be undertaken by the installation and the
associated NNR specified requirements.

The issue of this nuclear authorisation does not relieve Necsa of any obligations
under any other legislation.

Yours faithfuily

G lapisson
ACTING CHIEF EXECUTIVE OFFICER

Mission Statement

To provide an effective and eﬁicient natlonal regulatory framework for the protection of persons, property and environment against nuclear damage through:
AAAAAA A Human secanireas and transformation practices bast suited to the nuclezr resulatory needs of ¢he nation.


mailto:nnr@nnr.co.za

NUCLEAR INSTALLATION LICENCE No. NIL-02 (Variation 0)

Nuclear Installation Licence No. NIL-02 (Variation 0) issued in terms of the
provisions of Section 23 of the National Nuclear Regulator Act, Act 47 of 1999
(hereinafter referred to as the Act)

to
s
THE SOUTH AFRI aLE!.R g fPORA ecs
&&r inafter referred to as the Li 9)
> (D

the operatio ) eldaba 567 JQ
(formerly i i “distri rits ini*the North West
Province, krr;;\ siterre d to 1n this 1ifeﬁe refers to the
defined po i TS ear installati@s constructed
(see Figure 0

The Nuclear@tallation

(1) The Conditions of Aut
(ii) The Speciﬁi R Re

Issued at Centurion‘on this S 2008

e
ACTING CHIEFEXECUTIVE OFFICER
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PART A : CONDITIONS OF AUTHORISATION

1.

2.

3.

General

a. In these conditions any reference to an agreement, approval, directive,
specification, notification, process or any formal communication between
the NNR and the licensee, and vice versa, shall be deemed to be a
reference to a written document.

b. The licensee must ensure that onge approved no alteration‘on amendment
1s made to the approved processes unless the NNR has approved the said
alteration or amendment.

c. Wherelingthese conditions the NNR requires anyéqatter to be approved or
to be cartied out only with its consent or to b€ Calﬁd‘t)ut as it directs the
NNR may —

1. From time/totime modify]
part any such-approval, direetivéor consent;

ii. Approve either wholly=or fhypart®any modificationl or revision or
any proposed modlﬁcaﬁfy)r revision to any matter for the period

being approveds _
N
d. The English textof the s the official text of the licence.

~

LW
Facility Description, , "0

SAFARI-1 RescargliReactoggis located in Building P-1800 ofiithe Pelindaba-West side of
the site. - ~

SAFARI-1fis a tank-m -pool type tesearch reactor of similar design to the Oak Ridge
Reactors AL, is a light-water-moderated and cooled, beryllium and water reflected research
reactdr designed and built as a general research tool, falling in the class of research reactors
commenly known as Material Test Reactors (MTR).

The reactor is operated at thermal powers up to 20 MW and is utilised chiefly for the
commercial production of medical and industrial isotopes, activation analyses, material
modification (such as the neutron transmutation doping of silicon for the semi-conductor
industry) and numerous support services such as neutron radiography and neutron
diffraction, which are of both industrial and academic interest.

Scope of Actions that may be undertaken by the Installation

a. The SAFARI-1 Research Reactor is authorised to be operated at thermal powers
up to 20 MW.
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b. The following activities may be undertaken subject to the safety envelope
covered in the SAFARI-1 safety case:

1.

11.

1ii.

iv.

V1.

Vii.

Viil.

1X.

In-Core Facilities (Hollow Elements, Thimbles, Hydraulic and
Pneumatic Rabbit Systems)

= Irradiation of target material for the production of isotopes

= [rradiation of target plates for the production of isotopes

= [rradiation of samples for neutron activation analysis

= Irradiation of samples for materials testing

* Measurements to determine core and/or in-core rig parameters

Reactor Beam Tubes

= . Neutron'radiography

= .Neutron diffraction

= . Prompt gamma neutron activation analysg

Pool Side Facility

= Neutron'transmutation do
= Colouration of'gém stones ="
»  Production of medical.afidsottie topes

= Irradiation of samples for rgutrcm activation analysis
Large Facility

*  Nosauthorise \:’
Pneumatlc [ran ’ ystem

= Coloflt cﬁoffgem stones
p In:adiatlon f samples for neutron activation analysis

of siliconsifigots

'In Poom&:lhtles

Ifradiation"6f materials usingithe gamma fluxes from the fuel storage
racks

» [rradiation of Semi-precious stones to enhance their colours

= Storage of fuel, irradiated samples and radioactive materials,
equipment and components

In-Pool Gammametry Facility
» For the accurate measurement of the gamma radiation spectrum
emitted from a variety of sources

Dry Gamma Facility
= No authorised activities

Hot Cell Facilities

= Processing/handling of radioactive materials and sources, including
the transfer of such items from transport containers for use in the
reactor facility or the transfer of such items to transport containers
for shipment out of the reactor building

/3

R,YQ/
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* Handling of irradiated fuel for inspection, measurement of
parameters or shipment to dry storage or final disposal

» Handling/maintenance of rigs/jigs used for materials testing
experiments or isotope production

4. Demarcation of Site Boundary, Site Plans, Designs and Specifications

a. The licensee must maintain a plan of the site (hereinafter called the site
plan) showing the location of the boundary of the site and every bulldmg,
plant or facility on the,site" 3

b. The licensee must demarcate the boundaries ofithe. SLte by fences or other
appropriateymeans and all such fences or other mﬁns uled for this purpose
must be properly maintained. o

c. Priomto making any change to the §ite, whichyimpacts or has the potential
te impact on health, safetysor the envionment as contemplated in the Act,
the licensee must submit to the NNR ended site’plan and schedule,

for approval. -~ b,
d. The licensee must=$ .""NNR, such plans, diagrams, designs,

speciticationspor other tion relating to the buildifigsy plants or any
other facilities on tb@i the NNR may specify.

f_.‘

5. Physical Security

a. The lic.ensée,;-mu:s{ ensure the safety and security of the -
. Site;'and
i1. Sall'installations and persons thereon,

'b. The physical protection system must be designed to protect against the
. design basis threat, theft or diversion of radioactive material and sabotage.

c. The licensee must prevent unauthorised persons from entering the site or
any part thereof.

6. Transport

a. The transportation of radioactive material or any equipment or objects
contaminated with radioactive material must be carried out in compliance
with the relevant provisions of the International Atomic Energy Agency’s
Regulations for the Safe Transport of Radioactive Material, 2005 Edition,
IAEA Safety Standard Series No. TS-R-1, [AEA, Vienna, 2005.
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b. The licensee must ensure that no radioactive material is brought onto the
site or conveyed from the site, except in accordance with processes
approved by the NNR.

c. All on site transport of radioactive material or any equipment or objects
contaminated with radioactive material must be carried out in compliance
with processes approved by the NNR.

d. The licensee must keep a record jof all radioactive materialugonsigned to
and from the site._Such record must*- .y
i. contain, ‘particulars of the ‘amount; type @nd fofm of such
radioactive material, the manner in Wh?‘l' ity wagspackaged, the
flame and address of the person to whoffl it was comsigned to or
from and the date when it left or arrivéd*onthesite.
ii. be preservédfor a period aeceptable fo the WNR.

¢. Theflicensee must not undertake amy
sites, installations/or persons not dpprop
material. > M %

.
7. Restrictions on Dealing with the'Site

~

a. The licensee may net lease, assign, ot grant possessiofl f0'use —
1.@thesiteyor arbp'o‘rtion thereof; or
ii. any'radioaetive material,
to any/Pesso®aet in possession of an appropriate nuclear authorisation,
whefi¢ suclfanauthdtisation is required.

sportrof radidactive material to
tely authorised to receive such

b. The licénsee must inform the NNR in*writing of such intention and request
théyrevocation or amendment of the relevant part of the authorisation as
appropriate.

c. The licensee remains responsible for compliance with all conditions of
authorisation until such time as said conditions are revoked or amended.

d. The licensee must prevent persons from carrying out any unauthorised
actions on the site.

e. The licensee must ensure that no radioactive material intended for use in
connection with any new installation, process or modification to the
existing installation is brought onto site for the first time without consent
of the NNR.

OX&
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f.  The licensee must ensure that no radioactive material is stored on the site
except in accordance with processes approved by the NNR.

g. The licensee must ensure that every person authorised to be on the site
receives instructions (to the extent that this is necessary having regard to
the circumstances of that person being on the site) as regards the risks and
hazards associated with the nuclear installations and their operation, the
precautions to be observed in connection therewith and the actions to be
taken in the event of an accident or emergency on the site.

.....

all persons who'thavesresponsibilities fariany operatlons whlqh may affect
safety. 4

i. The licénsee must, ensure that suitable 4 fid, Saffiient methods are
employed on thefsite for the pumposes of" mformm persons thereon of
each of the followingumatters —

1. the meaningofany warning sighyused onsthe site;
ii. the location of any exit<{froMany place on the site, where such exit
is provided for use in the"egennefan emergency;
1ii. the measures tog a By such persons in*the=event of any

emergency. v
»"
a. The licenseééymustyimplement the approved processes for the purposes of

ensuring'fadiol@gical protection of employees, members of the public and

the efivironment, bothyon the sitesand off the site, as a consequence of
authogised actions.

8. Radiological Protection g

™ The,normal operational exposure of individuals must be vestricted to
' efisure that neither the effective dose nor the equivalent dose to relevant
Smorgans or tissues exceeds any relevant dose limit specified by the NNR.

c. The licensee’s radiological protection processes must, under all operating
states of the authorised actions or facilities ensure that—
(i) effective radiation doses, including committed effective doses,
to persons;
(i1) the number of people who are exposed; and
(i11) the likelihood of incurring exposures to radiation,
are kept as low as reasonably achievable.

d. A dose register of every occupationally exposed worker must be
established and maintained in a form acceptable to the NNR. The licensee
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must retain the register for a period of at least fifty years from the date of
last entry.

The licensee must implement NNR approved processes for the purposes of
control of radioactive sources.

9. Medical Surveillance and Health Register

a.

A comprehensive medical surveillance programme and haalth reglster
must be maintained 7 form approved by the NNR. :

All entrigs 1n the health register must be made}v an appomted medical
practitioherior a person so authorised.
The appointed medical practitioner must @nform the employee of any

medical conditiony which could h arisenas’a result, of occupational
exposure to radiation. ,,- 2

The licensee must retain the, re%ﬁr for a period of at least fifty years
from the date of last ent:

~—
An employee orformer € must have right of access'to his medical

records and health pm 11 times.

£\

10. Radioactive Waste-aMaMément

a.

o N
Thewglicénsee™must_implement NNR approved processes for the
minimi8ation and safe management ofradioactive waste on the site.

The radloactlve waste management programme must —
1. ensure the identification, quantification, characterisation and
classification of any radioactive waste generated;
ii. provide for the necessary steps leading to safe clearance,
authorised discharge, disposal, reuse or recycling; and
iti. provide for the safe storage of radioactive waste between any
waste management processes.

The safety of radioactive waste storage options must be assured for the
envisaged period of storage.
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11. Documents, Records, Authorities and Certificates

a. The licensee must keep adequate records to demonstrate compliance with
the conditions of this licence.

b. The licensee must implement and maintain an approved document
management system to ensure that every document required, every record
made, every authority, consent or approval granted and every directive or
certificate issue in pursuance of these conditions of licendeuis preserved
for 30 years or such ether period as the:NNR may appr(we

c. Operational reports must be submitted to jthe NN»R m pfedetermmed
periodsiiapproved by the NNR, and must contalf such) mtdﬁnatlon as the
NNR may require on the basis of the, nucleﬁ.dnstallatmns safety
assessment.

12. Events, (in¢luding Incidents or Acmdents)? the'Site
a. The licensee must leme,m, NNR approved processes for the
notification, recordin
(incidents, accidents, etc:
1. in accorda b Mequirements specified by the NNR;
il. as requiged by any other condition attached to this/licence; or
iii. gas the licensc@eonsiders necessary.

W e
13. Emergency Plaqningia-nd Preparedness

a. The ILcensee must” unplement. NNR™ approved processes related to
'préparédness for and response to any event, (incident, accident, etc) or
other emergency arising on the site and their associated impacts.

b. The licensee must ensure that such processes include procedures to ensure
that all persons, in the employ of the licensee, who have duties in
connection with such processes are properly trained and instructed in —

i. the performance of the processes;
i, the use of any equipment that may be required; and
1ii. the precautions to be observed.

c. Where such processes require the assistance or cooperation of, or it is
expedient to make use of the services of any person, local authority or any
other body; the licensee must ensure that such persons, local authority or
other body are consulted in the periodic review and update of such
processes.
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d. The licensee must ensure that all such processes are exercised and tested at
such intervals and at such times and to such extent as the NNR may
specify or, where the NNR has not so specified, as the licensee considers
necessary to ensure their continued viability.

14. Environmental Protection

a. The licensee must implement NNR approved processes forthe protection
of public health and the environment arsing from the nuélear installation's
authorised activities:

b. The licefisee must ensure that no radioactive efﬂ*_:nt réleasélis made from
the site except in accordance with procedurg§™@ndipsecesses approved by
the NNR.

c. Thedlicensee must implement NNRMd preeessesiand procedures for
environmental monttoring and surv'eglan .

d Experienced Persons

15. Duly Authorised and Suitably®Qu

a. The licensee must i M NNR approved processes and procedures for
ensuring that ondly Suitably qualified and experienced persons perform any
dutiesgwhich may affeet the safety of operations on the site, or any duties
assigned by'or under these conditions of licence.

_ b

b. Suchrocessesiand procedures mustgmake provision for the appointment,
ass appfagriate, of .duly authorised persons to control and supervise
operatidns, which mayaffect plant or facility safety.

16. Safety-Gomnlittee

a. The licensee must implement processes and procedures relating to safety
committee(s) to oversee and manage its safety responsibilities and to
which it refers for consideration and advice —

1. matters required by or under this licence;

1. safety policies, procedures, processes or documents required by
these conditions of licence or as the NNR may specify and any
subsequent alteration or amendment to said processes or
documents;

1i. any matter affecting safety on or off the site which the NNR may
specify; and
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iv. any other matter, which the licensee considers should be referred
to a safety committee.
b. The terms of reference of any such safety committee must be submitted to

C.

17. Safety Decumentation

a.

b

the NNR.

The licensee must ensure that the members of any such committee are
suitably qualified and experienced, so as to enable said committee to
consider any matter likely to be referred to it and to advise the licensee
authoritatively and, so far as practicable, independently.

The licensee must ensure that a safety committee shall Lonstﬁer ot advise
only dufing. the course of a properly constlt;uted meetmg of that
commiftee. *Minutes must be kept of all such megfings )

-

4
The licensee must implement NNR—E‘W )ed processes and procedures for
the production and assessment (;)M.? ye€ases consisting of'documentation
to justify safety during the followinglifecycle phases of theginstallation —

1. Siting; ~
1i. Design;
iii. Manufactu niponent parts;

iv. Construghion;

v. gCommissioniig;

vi. Operationgy

vii. JAemmingsion of operation
viii® Decontamination; and
sise, Decommissioning

T‘he_ safety case must include a risk assessment and demonstration of
cOmpliance with the Regulations on Safety Standards and Regulatory

SwPractices as well as any other requirements and guidance prescribed by the

NNR.

The licensee must establish and implement processes for the periodic and
systematic review and reassessment of safety cases.

The licensee must if so directed by the NNR, carry out a review and
reassessment of safety and submit a report of said review and
reassessment to the NNR at such intervals, within such period and for such
of the matters or operations as may be specified in the directive.
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18. Quality and Safety Management

a. Quality and Safety Management processes and procedures must be
established implemented and maintained in respect of all matters that may
affect safety in order to ensure compliance with the conditions of this
licence.

b. The licensee must comply with _all NNR approved or NNR accepted
documents contained=in the Necsa, Process Based chensmg (PBL)
Manual. .

c. The licensee must submit to the NNR such copieaof re¢ordster documents
made in .g¢onnection with the aforementioned pmcw and procedures as
the NNR may speeify.

19. Modification to Design of Existing Plant O‘Fa(!l

_ w}th N{{R approved processesqand procedures
atigndto the design of existing plant, facility
difications that may be0f a temporary

a. (The licensee must comp:
relating to control-of
or 'system design inclu:
nature. ’

b. The aforesaid: \prOSUsS’es must  provide for the classification of
modificatiens,according to their safety significance.

N

c. Wher€ appropriate modifications must be divided into stages and where
the*NNRyhas'so spegified the licensee must not commence nor thereafter
proceed from one 'Stage to the next of theé modification without the prior
approval of the NNR.

dawThe processes must include a requirement for the provision of adequate
documentation to justify the safety of the proposed modification and shall

where appropriate provide for the submission of such documentation to
the NNR.

20. Construction and Commissioning of Plant or Process
a. The licensee must implement NNR approved processes and procedures

relating to the construction and commissioning of any plant, facility or
process.
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b. Where appropriate, construction and commissioning of the plant or
process may be divided into stages. If so specified by the NNR, the
licensee must not commence with any stage nor proceed from one stage of

the construction or commissioning to the next without the prior approval
of the NNR.

21. Limits and Conditions on Operations

a. The licensee must, in respect of any operation that may affect safety,
produce a safety case t0 demonstrate the safety of #h€sgperation and
identify the limits and-conditions necessaryiin the mta;sest of’ safety. The
limits and:‘conditions of operation must be subz:mttr.d ‘tosthe NNR for

approvaly 'l
N
b. The licensee mustsensure that operations arg confrolled and carried out in
compliance with NNR approved [irflis and conditions.en,operations at all
times. /
=
c. 'Where the person appointed i wof paragraph 15((a) identifies any

matter indicating that th
any plant is compro
relevant facilitysmana
to ensure that the g _
and reported to e NER

.sarﬁt‘;f 6t @iny operation or thessafe condition of
Won must bring it to thesattention of the
ho must forthwith take appropriate action
ppropriately notified, recorded, investigated

d. The NNR ‘may imythe interests of safety, at any time revoke, amend or
imposeany, limiging condition on operations.

b
22. Exanﬁna(zion Inspection, Maintenance and Testing

a The licensee must implement NNR approved processes for the regular,
speriodic and systematic examination, inspection, maintenance and testing
of all plant, systems, structures and components, including software.

b. The aforesaid processes must provide for the preparation of a plant
maintenance schedule for each plant or facility. The licensee must submit
to the NNR for its approval, such part or parts of any plant maintenance
schedule as the NNR may specify.

c. The licensee must ensure that a full and accurate report of every
examination, inspection, maintenance or test, of any part of a plant,
system, structure or component, indicating the date thereof and signed by
a suitably qualified and experienced person appointed by the licensee, is
made.
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d.

The licensee must ensure, in the interests of safety, that examination,
inspection, maintenance and test of a plant or any part thereof is carried
out —
1. only by suitably qualified and experienced persons;
il. in accordance with written procedures;
ui. within the intervals specified in the plant maintenance schedule;
and
iv. under the control and general supervision of a suitably, qualified
and experienced person appointed by the licensee fo-r.‘t};;gt_’ﬁprpose.

When any examination; tnspection, maintendnce or t&§t of any part of a
plant revéal§ any matter indicating that the Safé operfationtassafe condition
of thatsplant may be affected, the suitably qﬁllﬁed and experienced
person appointed to control or supervise anyg guch wmatlon inspection,
maintenance or test shall forthwith bring it to the & attention of the relevant
facility management, who shall t appropﬁate action, and ensure the
matfer is then notified, recorded, IP ated and reported in accordance
with approved progesses.

23. Decommissioning -

a.

The licensee m 'twp ent NNR approved processes for the
decommissioning of facilities or any part thereof on the site.

The Licens:ee\must submit for approval a decommissioning plan, as early
as possibleyin thglife cycle of the activity or fagility. The plan should be
revisited andiupdatedsas necessary.

A. detailed decomimmissioning plan must be submitted to the NNR for

rapproval prior to the commencement of decommissioning activities.

It must be demonstrated to the NNR that sufficient resources will be
available from the time of cessation of operations until termination of the
period of responsibility.

Where appropriate decommissioning may be divided into stages. If so
specified by the NNR, the licensee may not commence with nor proceed
from one stage of the decommissioning to the next without the prior
approval of the NNR.

The Licensee must establish and maintain a list of all contaminated areas
on the site, which will require decontamination in the future.

Tt
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24. Organizational Change

a. The Licensee must implement NNR approved processes to control any
change to it organizational structure or resources that may have a bearing
on health, safety and the environment as contemplated in the Act.

b. The processes must provide for the classification of changes to the
organizational structure or resources according to their safety significance.

c. The processes musty include a“jrequirement for _ﬂie:_-_-pfoﬁSion of
documentationto justify the safety of the proposed chatige and shall'where
appropriate provide for the submission of such doﬂgumg_{}_tm{wﬂ;to the NNR.

)

25. Financial Security

compensation to ag amount conte Section 30(2)+of the Act can
be'met.

. - y
26. Public Safety Information quu

a. In order to info@mithe persons hiving in the municipal'area in respect of
which an emergency'pian has been established, in terms of Section 38(1)
of the Act;an nuglear and radiation safety matters, the Licensee must
establish"a -Pub&-S"ﬁfety Information Forum as ptescribed.

~

a. The licensee must annually prov % 0f to the NNRuthat any claim for
lats

27. Inspectioh._Programme

a Pursuant to the provisions of Section 26(2) of the Act, the Licensee must
wifplement an inspection programme to ensure compliance with all
conditions of the nuclear installation licence.

28. Display of the Nuclear Installation Licence

a. To ensure public access to the conditions specified in this licence, the
Licensee must at all times display copies of this Nuclear Installation
Licence at the entrance to the installation in the following languages —
English, SeTshwana and Afrikaans.
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b. The Licensee must provide to the NNR documented proof that the
translations into SeTshwana and Afrikaans are true and accurate
translations of the original English text.
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PART B: SPECIFIED NNR REQUIREMENTS

B.1  The reactor is authorised to be operated at thermal powers up to 20 MW under
steady state operational conditions.

B.2  The number of in-core bypass passages is limited to the equivalent of 33 standard
hollow elements for all core configurations.

B.3  The approved Operation ical cification (OTS) fo I-1 is
Document RR-V -@ ev. 117. ® o Tech % vecifications
(Standing Ord the SAFARI-1 Research o’y .

B.4  Unless othe\@e approved by the NNR, the m issible fuel clad

] off) anticipated operational

=

temperature, determinedy for any normal operati

occurrence conditions, is 125°C.









