
AECB-1139/REV-l

PD.Boxl~6

Ottawa. C8neda
K1PSS9

-. PAPER

C.P.l0046
Ottawa. Canada
K1P5S9

THE LICENSING PROCESS FOR
NUCLEAR POWER REACTORS

- REVISION 1

by

M. Joyce

Atomic Energy Control Board
Ottawa. Canada

November 21. 1979



2. SI'IE ACCEPrANCE

2.1 ..Preliminary studies

2.2 Letter of Intent

2.3 Meeting of .AECB and Applicant Staff

2.4 Meetings with Other Government Agencies

2.5 Site Evaluation Report

2.6 AECB Preliminary Review

2.7 Public Meeting

2.8 AECB Staff Review

3. CCNSTJllJCTICN APPR:>VAL

3.1 Meeting of AECB and Applicant Staff

3.2 Nuclear Safety Design Guides

3.3 Reference Design

3.4 Safety Analysis

3.5 Review and Approval of Safety Analysis Program

3.6 Detailed Design

3.7 Design Review t7j AECB staff

3.8 COnstruction and Manufacturing Activities Prior to

Issue of COnstruction Approval

3.9 Quality Assurance Program

3.10 Staffing and Training Program



3.12 FaDMl Application for Construction ApprOval

3.13 AECB Staff Review

4 • OPERATIlli LICENCE

4.1 Meetirg of AECB and Applicant Staff

4.2 '.safety Analyses and Coti>letial of Detailed Design

4.3 camrlssionirg Program

4.4 Oommdssioning Activities

4.5 Operating Policies and Principles

4.6 Radiation Protection

4 .7 Dnergency Plans

4.8 AECB Examinations and Staff Authorization

4 .9 0Ja1 i ty Assurance Program

4.10 Safeguards Program

4.11 security Plan

4.12 Safety Report

4.13 Fotmal Application for Provisional Operating Licence

4.14 Completion Assurances

4.15 Application to Acquire Fuel and Heavy Water

4.16 Application to load Fuel And Heavy Water

4.17 Provisional Operatirg Licence

4 .18 Full Operating Licence

DIAGRAMS

FIGURE 1: OJerall Schematic



.' .....1&1_ .-

..........~.... J-.... ............ ..-.... ....-••

....... ......",---lOG-... .....,

:l-----{I.lil--:_=:-:...=_={I
.... 'S\l"':;:: -........ -.... ~-.:=•••

====:;;-{.L

~,®"""'@ .... ;;;;;::;-@.....,__JiO ... @0111......-t@-..__ @ 0I0 ...... @
010 -an .....,........ .....-"lin" .......-- __...~" .--.-.. -~

0>::::===-=:::=;:(1.. ...., ... It .... ..., .._1 Ie _,__ It _ "
.... l.I"Iaw _ ___. ........101'1 ...........

•• ••
...-o........_ ..................... _ ®

.......-..~ ll

...........................1

............................-..0..........

~-=~==~=~--------~_.e:»w......-o ...........~ ,

....... '
1---::.=.,{;ul)--=::=~._::-<iH;)--=={i.Ii}----:_=::.,{L

~= .....:::'..:--=: =-= .=..::..:••__ ,_.--••

..._.....
_:?~=..:..""=_.-
- .....................__--0 .....

............ e:»t

~ .., ..:...-,,:::~==- ~..-)-.- .......-_..... -,,-..............--....--..........- ............--........... -

•



, !
Jul-----~

I
I
e

I
I

I I.
~ .
I ~

11 Iiii, e I

iJ it
ft

fib I
1111 I

c II I}dIM lif- (

JUI flU ~ Ij il It
lIIi fl I, I -

ijil}! !c = If} :: h.
I in: Jh :iih ~ : I 'III :Id • • I I- - I

I I

I II

- I IIf - }
:iU I I• I I J

II f
h II I f

U JIf
:H :U :U :iI :I il

--!--. _ ......



t.~ In ""••tr4'" ,... tosee,. NuInbIrt In the fI..

HollO:

.1Ce St_n",11 _10
l-•.;,...;;;..,;;,.~Con='-=__-{11 --

12.1'
~EC8 510",.."". "'t Emu.flon-".'1-.......OIt.. ~tenC_

to eo«dIn.'t
Actl",,"

_ .... _ ~EC8 Sto". _ ood
0._ AfAncIe'~ eonttllUll .t f'MIu'tMl

lUI-...Atce Stall
ood ,,"neonl

-..AMoune.'...............

CUI
lilt. 01--1111 .., ~EC8___I-'-;'..,.._..J

..,_ood
Inlormll D1ecu••,.
_ ~EC8 Ill""
0001 Ol"or..;..=....;...,;;,•..;.....,;;,':;;""_0( 1

FIOURE 2 SCHEMATIC OF ACTlVliiES LEADING TO SIn ACCEPI'ANCE
Rlw. I 7t HoY. 15



( II
~:""

f
0,
••4
I

f
i

I
J
I

,----------
I

J I
I ( J
I I f



FIGURE 2:

FIGURE 3:

FIGURE 4:

SChematic of Activities Leading to Site

Acceptance

SChematic of Activities leading to Construction

AA?t'OIIal

SChematic of Activities leading to Operating

Licence.



'Ihe Licensing Process For Nuclear Power Reactors

This document describes the major activities am steps required by the

jAtanic Energy Control Board (AECB) in the Licensing of a oonrnercial reactor.

Although the process described is based on and is broadly consistent with past

practice, sane m:xUfications have been made. In particular, certain elements of

~st practice have been made nore explicit and are stated as. requirements. The

document thus represents h::M the AECB currenUy intends to ptoceed under its

existifl3 legislative mandatel and regulations2 • 'nle process described is

presently being applied to Ontario Hydro's Darlington nuclear qenerating

station.

The AECB's approach to licensing is rot static and inprovements to the

process are under active consideration. Accordingly, the AECB welcanes conrnents

and suggestions fran nenbers of the public or other interested parties. These

should be sent to:

Director, Reactor and Accelerator Branch

Atomic Energy Control Board

P.O. Box 1046

Ottawa, Canada

KIP 5S9

1. Atonic Energy Control Act, R.S.C. 1970, c.A.19.

2. Atanic Energy Control Regulations, SOR/74-334, 4 June 1974, as

anended by !DR/78-S8, 16 January 1978.
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The licensing process is the Ileans by which the AECB gains assurance that a

nuclear facility will be sited, designed, ooraStructed, oomni!'sioned and operated

in CXI'lq)liance with safety criteria and ·requirements established by the AECB.

This is achieved by establishing ClCIlIlUnication with the awlicant at an early

stage in the project and maintaining surveillance over all safety-related

activities in each phase of the project fran the initial conceptual design of

the facility through to its mature operation. AECB staff are involved, rot only

with the review of the end product of each of the awlicant's activities, but

!lOre particularly with the review of the process which produces these results.

The intent is to identify points of contention at as early a stage as possible.

In this manner, an attertpt is made to avoid situations where the applicant will

be under considerable econanic pressure to resist changes required by AECB staff

and to enable areas of disagreement to be resolved in an environment that allows

both parties to achieve their goals.

The process of licensing a nuclear facility can be considered. to take place in

three phases, the end-point of each being marked by the AECB issue of a) site

acceptance, b) a construction approval, and c) an operating licence. Although

the end point of each phase is clearly delineated, the activities that lead up

to these points OIIerlap. Thus activities which are relevant to an application

for an operating licence can comnence before either the constructiOn approval or

site acceptance is issued. Figure 1 shows an OIIera11 schematic which links each

of the three phases together. Figures 2, 3 and 4 shoool a !lOre detailed breakdown

of the activities of each phase separately. The fo11Oo'ing sections provide an

explanation of the activities shown in each of the three schematics.



2.

2. SITE ACCEPl'ANCE

The objectives of the activities of this phase of the licensing process are to

establisn the conceptual design of the facility and, 'through investigatien of

sj.te characteristics, to deterniine whether it is feasible to design, oonstruct

ana operate the facility en the pcoposed site and meet the safety requirements

established I:¥ the AECB. It is during this phase that the applicant is required

to announce publicly his intentions to construct the facility and to hold public

infocmatien meetings at which the public can express its views and question

applicant officials. 'nle AECB is not direc1ty involved in the site selection

pcocess and only judges a particular site to be either acceptable or

unacceptable.

2.1 Preliminary studies

Although the AECB is not focmally involved at this stage, it is to the crlvantage

of both parties if the applicant • infocmally' notifies the AECB of its

activities and allows discussions to take place between the staff of roth

organizaUpns. Initial contact should be made with the Director of the Reactor

and Accelerator Branch who will n:::minate an AECB staff IlE!lltler to whan

OOIlI1IJnication can be directed and through whan meetings with other AECB staff

can be arranged. Preliminary meetings with other agencies involved are also

held at this stage.

( ,~
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3.

2.2 Letter of Intent

Receipt of this letter by the AECB constitutes formal ootification of the

applicant's intention to <XlI'lStruct a nuclear facili1;¥ at a particular site. '!'t.e

letter should be addressed to the President and should be aceatpafiied by:

- a description of the type, size and major

characteristics of the nuclear facility being

ProFOsedi

- a description of the site and its locationi

- a basic schedule covering the design, <XlI'lStruction,

commissioning· and operation of the facilitYi

- a basic organizatioo chart which shows each part of

the applicant's organization mncerned with the

project and which identifies the individual with

whan the AECB staff will CXlll1lIunicate.

The AECB makes public its receipt of this letter. Arr:i public announcement

intended by the applicant should thus either precede this e-rent or be

~rdinatedwith the AECB's informatioo release.

2.3 Meeting of AECB and Applicant Staff

.'l'he general purpose of this meeting is to <XlI'lSOlidate the results of the less

fcmnal discussions that precede the letter of intent, to ensure that the



applicant understands the AECB's licensirg requirements, am to reach general

a9Leehent CX'l the manner in which the licensirg process is to be handled with

specific attention to the site acceptance phase. The specific itens covered al:

this meetirg will includf':

;. establishing lines of CXlII1I1Unicationl

- ensuring ·that the applicant possesses all relevant AECB

docIm1ents~

- identification of docunents to be produced by the applicant on

whose distribution the AECB is to be included~

- agreenent on nodifications and additions to the sequence of

activities leading to site acceptance shown in the attached

schenatic (figure 2), together with a preliminary allocation

of time estimates and key dates~

- identification of other federal and provincial agencies involved~

- identification of CCX'lSultants to be used and their role in the

project.

The appl icant should produce a docl.lllent oontrol procedure or similar docl.lllent

that lists the imividual and series of documents to be produced both by the

applicant and his CCX'lSultants. As the AECB endeavours to make the maxinun use

of these docl.lllE!nts rather than requiring special reports, the applicant should

-------- - ----

(
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have a clear idea of the breadth arrl depth of infonnatioo to be contained in

each document listed.
;/

I

2.4 Meetings with Other Government Agencies

l'ftlere the AECB's jurisdicticn overlap; that of other federal am provincial

agencies, AECB staff will arrange JJEetings to ensure that the various activities

are efficiently coordinated arrl are interfaced with the AECB lieensirg process.

2.5 Site Evaluation Report

This report accanpanies the ~lication to the AECB for site acceptance. Its

intent should be to demonstrate that the site characteristics are suitable for

the design, construction, cxmnissioning and operation of the facility within the

AECB's safety requirements. Although the emphasis of the report's contents will

be 01 the identification and investigation of those site dlaracteristics which

bear on safety, the report must also contain sufficient informatioo Q'l the

conceptual design and operation of the facility together with ,such preliminary

safety analyses as may be necessary in order that a judgement of the site's

acceptability for the particular design chosen can be made.

2.6 AECB Preliminary ~view

If desired by the applicant, the AECB will give the Site Evaluation Report a

preliminaty review with the object of identifyirg arrj major obstacleS to site

acceptance b::fore p.1blic participation neetings are scheduled. Indication l:¥

the~ tha~ it sees n) such obstacles or that t}x)se identified can be resolved



by further action on the part of the applicant does not constitute any

<XIlIIIi.tment to later site acceptance.

2.7 Public Meeting

'1'he AECB has required, as a prerequisite to site acceptance, that the applicant

hold at least one public meeting in the vicinity of the site to inform the

p.lblic of its intention and to provide an c:pp:>rtunity for tre11\bers of the public

to express their views and to question applicant officials. These meetings have

not been required to be public hearings and participation by AECB staff has

primarily been as observers. AECB staff have, however, been prepared to respond

to questions dealing with the licensing process and the AECB's role.

'1'he AECB has required the Site Evaluation Report to be II'ade available to the

puplic at least three IlDnths before the public participation meetings were

scheduled. AI though this doclnent has formed the pri.Jn.ny information base for

the meetings, the applicant has been encouraged to produce adQitional doclJ1lents

which sunmarise the .contents of the Site Evaluation Report in.a less technical

and ncre easily readable manner.

Currently, it appears unlikely that arr.J proposed nuclear p:Mer project \oIOUld

ptoceed without sane form of publicly open environmental impact hearings,

initiated by the appropriate federal or provincial authority. Clearly, any such

hearing would more than satisfy the above AECB requirement for a public meeting.

It can be expected that there \oIOUld be an opportunity for AECB staff to submit a

written brief at any hearing and, at the discretion of the hearing bOOy, an AECB

staff member \oIOUld be available to present the brief orally.

-- --------

(

(



7.

2.8 AECB Staff Review

A.'he final Site Evaluation Report forms the basis for review. AECB staff prepare

a report which is reviewed ~ the Beam in order that. it may reach a decision on

site acceptance.

'Ibe AECB's primary concern during this phase of the licensing process is to

assure itself that the design meets the AECB safety requirements. In order to

do this, it is necessary that the design be sufficienUy advanced to enable

safety analyses of a specified set of hypothesized events to be performed and

their resul ts assessed. Construction will only be authorized ooce the design

and safety analysis programs have progressed to the point that, in the judgement

of the AECB, no further •significant' design changes will occur. Where design

developnent is still in Progress at the tine for issue of a construction

approval, the AECB must be assured that, when ex:xtplete, its p:>tential inpact CI'l

the results of safety analyses will not result in significant modifications

beirg required to systems or cx:~lponents that would be partially or fully

constructed. This is normally ensured t¥ using conservative extrene values in

the safety analyses. Emphasis is thus placed on. review of the safety analysis

progran and developnent of the detailed design in the context of the design

quality assurance program.

3.1 Meeting of AECB and Applicant Staff

fIbe general p..1rpose of this neeting is to reach agreement on the manner in which

the activities that lead to a construction approval are to be handled. It



parallels and can be incorporated into the similar meeting held for the site

approval J;tlase (see 2.3). In effect, the intent is to establish the 'ground

rules' and to ensure that the applicant understands the basic safeq

~itellents laid <bwn by the lIECB. 'lbe itel1s to be CXlI7ered at the ll'eeting will

include:

- establishing lines of o::mnunication which should include

a submi.ss~on by the applicant of project organization charts

which show the individuals responsible for all the various

aspects of the project, including links with outside organi

zations and merrbers of their staff with whan AECB staff

would oonm.micate,

- identification of the standards, codes and guides whose use is

required by the lIECB,

-. identification of doc:I.Inents to be produced by the applicant

on whose distribution the AEClS is to be included,

- agreement on m:XIifications and additions to the sequence of

activities leading to a construction approval shown in the

attached schematic (figure 3) together with a preliminary

allocation of time estimates and key dates,

- agreement on the preliminary 'matrix' of safeq analyses to

be performech

- the StXlpe of the qualiq assurance program.

(
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It is anticipated that, as one result of this meeting, the applicant will draw

up a mxe detailed licensing schedule, based on figure 3 and the necessary,
/

agreements reached. 'Ibis schedule should be updated regularly and can be

ruutinely reviewed at subsequent meetings.

3.2 Nuclear safety Design Guides

'Ibese d:x:unents are prepared by the applicant aOO transfonn the basic safety

criteria set by the AE:CB into a set of detailed instructions that oomnunicate

to the facility designers the particular requirements aOO standards that RUSt be

met by safety-related systems•. Review of these doctnnents by AECB staff is

required to verify lXlIIPliance with the AECB requirements and to ensure that the

series of documents is sufficiently CCllPrehensive.

3.3 Reference Design

'Ibe o..Itcane of this phase of the design is a reference design which fixes the

major parameters of the facility and identifies its CXiliponent. systems, major

equipnent items and structu~s. In addition, it RUst oontain sufficiently

detailed information to allow identification of the specific safety analyses

required to meet the AECB's generic requirements. AECB staff will review the

documents that CCllPrise the reference design together with arrj preliminary work

carried o..It on the safety analyses as part of the review and approval of the

applicant's prop:>sed safety analysis program.
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3.4 Safety Analysis

This is a process by which the safety cxmsequences of certain hypothesized

events, roth alone and in various canbinations, are analyzed in terms of the

release of radioactive material tl'lat coUld occur and its ~ct Q'l human health.. . .
As suc~, safety analysis is the key activity in the licensing process. The

applicant nust dem:mstrate that the predicted ronsequences of the events

xequired by the AECB to be analysed fall within the criteria set by the AECB.

Clearly, the processes ?f design and safety analysis will interact in an

iterative manner an:1 must therefore closely parallel one-another.

In Ot'der for AECB staff to assess a:3equately the results of safety analyses, it

will be necessary for them to know the ass~tions made, the source of the data

used and the analytical techniques used in the calculation nodels. Regular

oamunciation between the irrli~iduals involved in the safety analysis' and AECB

staff is thus vital. It is equally inpJrtant that the results and trerrls of

individual analyses be a:mnunicated to AECB staff as early as possible, even if

on an interim or informal basis. 'Ibis should minimize the {X)SSibility of

misunderstanding ard 'wasted' effort 00 the part of the applicant.

AEC8 staff may reqUire the applicant to verify certain parameter values that

fOtm part of the input to safety analyses. Experimental prograrm; may be needed

to do this.

3.S ~iew an3 Approval of Safety' Analysis Program

Generic requi~nts for safety analysis have been established by the AE~ for

various t:.iPeS of nuclear facility. ~ aw1icant 1tl1st apply these to the

-~----------

{
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h,..; 1; n.r in auestioo and in doin;j this, he must prepare a proposed safety

-- analysis program which nust be sul:lnitted for review and approval by J\ECB staff.

pre~ iminatY safety analyses that have been carried cut.

-
3.6 Detailed Design

The pLocess of detailed design follows on fran the establistlnent of a reference

design and includes the preparatioo of 'design specifications' and 'design

descriptions'. In the same way that the design process as a whole interacts

iteratively with the safet;y analysis, so does the detailed design of an

individual systell interact with that of other systems. In this sense, the

detailed design is never totally CXllIIplete until the end of construction. It is

necessary, ha.'ever, to fix the specification of safety related systems as they

relate to the safety analysis as early as possible before con.<;tructioo starts

and to ensure that their design incorporates an adequate degree OJ:: CDllServ...' .....ll.

As part of the design process, t.'le AECB requires the a~licant to audit the

design fran the point of vie... of exposure of the c:perating and maintenance staff

to radIation. The applicant should prepare estimates of the radiatioo expcsure

non-routine maintenance activities. The intent should be to dem:>nstrate that

the station has been designed to reduce such exposure to a level that is "as low

lIS reasonably achieVable, econc:mic and social factors taken into accoont".

The AECB also requires the applicant to demonstrate that the facility design



testing (luring both conmissionin;J and normal operation: and, in-service

inspection.

3.7 Design Review by AECB Staff

AEtB staff.will review the OOCl.ments produceCI in the process of Cletailed Clesign

in conjunction with the safety analysis program. As Clesign (Ietails are produceCI

and lIDdifications made, AECB staff may revise the previously establisheCI safety

analysis requirements.

This ptocess continues until the Clesign and safe~ analysis prograrros have

"reached the stage such that artj additional work that remains to be done in these

areas should not result in any further 'significant' m:XIifications. Once this

point has been reacheCl, the applicant is in a position to oornplete the safety

analysis required to support the application for a construction approval.

Although (Ietailed design lOOrk may continue beyond this p:>int in time, the scope

of the remainin;J lOOrk will be. limited to those areas t~at will not adversely

affect the result of this safety analysis program.

3.8 Q>nstrucUon and ManUfacturing Activities Prior to Issue of

Q>nstruction ApprOVal

Where, as in the case of 'lOn;J-lead' items such as a calandria assembly or large

pulpS, the applicant wishes to have manufacture or construction CClIITlence before

the issue ~f a construction apptoval, the AECB will review and approve each item

on a case-by-case basis before either construction starts or the order is

place(l. It is not intenCled that all such construction activities or CXliiponent

(
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ordering be subject to prior AECB approval: only those that might significantly

affect the results of the safety analyses. The applicant is required to rotify

__ -AECB staff of all construction and WiItxJ(lent manufacturi~ activities that are

5et"""u.l-= - ----~ ~-,,--- .~~, ... nf' t-h<> ronstxuetion llfProval and to indicate

those which he considers will require, AECB approval. For these activities,

sufficient information IIUst be provided to enable AECB staff to judge the

consequences CUIU Q",","-,"".t''''''''''''''''J.~~~...- _e. -- ' ........-1"" Q.t-~rt:. As the AECB seeks to

minimize these advance approvals, the applicant IIIJst also dem:lnstrate the

necessity of an 'early' start.

3.9 O.Jality Assurance Program

The AECB requires the establisl1nent and inplementation of an effective quality

assurance pro:/""'" y ...~ -'--- ...-- --~,- ,. FA nf' t-hP facility fran initial

~sign through to rontinuing operation. '.Ibis program is made up of ronstituent

sub-programs applied to design, procurement, manufacture, construction,

canmissioning and operation. The applicant is required to establish an overall

quality assurance program that ensures both integratioo of the constituent

programs and effective transition fran one to the next. The basic principle

applied by the AECB is that, before an activity is to start, the applicant must

establish and implement the constituent quality assurance program that applies,

and that this program must have been reviewed and approved by AECB staff.

During the phase leading up to issue of a construction approval, the applicant

IIUst at an early stage submit for AECB approval a report describing the overall

quality assurance program together with the details of those constituent

ptogtams that must be in-place prior to issue of a construction approval. An

outline of the remainill3 ronstituent programs must also be included. At the



tin'e of application for a construction approval, the programs for design and

'lOl'r;J-lead 'item manufacture nust have been iJTplemented and the programs for

procurement, manufacture and construction must be in place. Included in the

design quality assurance ptogram is the cxrrpletion by. the applicant and their

approval by AE~ staff of system, CXAilfO!lE!nt and piping code classification

lists. Also required are details of the periodic inspection 'program covering

pressure retaining CXAlipOilE!nts and containment structures.

3.10 Staffing and Training Program

The AECB requires the applicant to subnit plans and information regarding

the staffing and organization throughout the various phases of the project.

Design, construction and cperations organizations are to be covered. Key

positions in each of the organizations should be identified together with the

inanbents' qualifications and experience, or the requirenents where the

position is not filled. General information should include:

- an overall organization chart7

- the overall staffing level anticipated in each group shown

in the organization chart for each phase of the project

through to mature operation7

- use of contract personne17

- use of consultants, their qualifications and experience and'

their organization.

(
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Information on training should include an outline of the program and topics

together with a preliminary schedule. 'nle qualification and experience

:equirenents for the training personnel must also be provided.

3.11 Safety Report

The Safety ReFOrt for this phase of the licensing process ronstitutes a

OOIIPrehensive sunrnary of the results and status of all the activities leading up

to the application f?r a construction approval. It RUst be supported by the

m:>re specific reports and information that it sunrnarizes and each of these

documents must be individually identified in a list to be contained in the

Safety Report together with the I issue' or •revision' number to be considered.

Areas covered by the Safety Report should include:

- a general description of the facilitY1

~ the site, its characteristics and their evaluation1

- the CX>iiipOIIEmts, structures and systems which make up the facility,

their design bases, operating characteristics and safety

implications1

- the results of safety analyses, the individual and aambined failure

nodes assumed and a general discussion of the course of each

accident together with the data and calculation base:
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- staffing am training1

- quality assurance.

The applicant is required to prepare ~lilllinary versions of the Safety Report

in the course of the design and to sul:rnit these for review by AECB staff

starting CX'le year after the letter of intent and continuing with a naximum

frequency of once-a-y,ear thereafter.

This will allow advance feedback of o::mcerns and infomation requirements and

facilitate the final review.

3.12 Focnal AWlication for Construction Approval

This step represents fomal notification of the AECB by the applicant that he

believes all the requirements for a construction approval to have been

fulfilled •.

The application consists of a letter to the AECB President, together with the

safety Report, requestin:J issue of a construction approval.

3.13 AECB Staff Review

The duration and oomplexity of this •final' review will depend on the extent to

which applicant staff have consulted with AE03 staff in the course of the

preparatory \«)rk. leading up to the application. In the ideal situation, this

step will constitute no more than a fomal review of decisions made during the

(i
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course of a continuous series of consultations and discussions between AECB am

pplicant staff.

Recognizing that, in practi~, p:>ints of unresolved disagreement may exist, the

~CB will consider an applicatioo WYler these ex>nditions with a view to a

oonditional o:::>nstruction approval. In 11DSt cases this will allow.·cx:mstruction

to proceed with the exceptim of certain structures or systems. The main

consideration in granting such an approval will be the agreement t¥ the

applicant on a cou.I"Se of action to resolve the lX'ints of contention. The AECB

must be satisfied that ~"le action can be cntpleted t¥ the applicant within a

reasonable period of time and that an outceme that is unfavourable to the

applicant will not result in the need to make significant nodifications to other

systems or CDuponents which would at that time be partially or fully

constructed.

4. OPERATIN; LICENCE

During this phase of the licensing process, the AF.cB 1 s main cx:mcerns are to

ensure that the design continues to meet the AECB safety requ~rements as details

develop; to ensure that the facility as ex>nstructed matches the design and

safety analysis; arit, to ensure that the facility can be cx:mnissioned and

operated in a manner that will neet the AECB safety requirements. 'Ibis is d::>ne

by monitoring and reviewin:J the completion of the detailed design aOO safety

analyses required for an operating licence; by monitoring oonstruction;

procurement am manufacturin; together with their quality assurance programs; by

monitoring the results of a:mnissioning and its quality assurance program to
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ensure as far as possible that the results of the safety analyses are

corroborated: and, by assuring that all key positions are apptopriately staffed.

The cperating licence is granted in b-o steps. A provisional licence is issueCI

first which permits the applicant to start the reactor up for the first time, to

~rate at low power levels and, subject to subsequent AECB staff approval at

each stage, permits the reactor power to be increased in specified. stages up to

full power; A full operating licence may be issued after AECB staff review of

full power operation.

4.1 Meeting of AECB and Applicant Staff

'1tIis meeting is similar in p.1~ to those described in sections 2.3 and 3.1.

"!'he object is to reach agreement on the manner in which the activities that lead

to an operating licence are to be handled. Figure 4 should form the basis of

the agenda for this meeting and one outcorre should be the preliminary allocation

of time estimates and key dates. As with the construction approval phase

schematic, it is anticipated that the applicant will draw up a more detailed

licensing schedule based on figure 4 which will be incorporated into his own

project schedules. '1tIis meeting will also provide the oppor~ity to update the

list of docI.Dnents produced by the applicant 00 whose distribution the AECB is to

be included.

'1tIis meeting is rot a prerequisite to the start of any of the activities shown

on figure 4. It is intended that the meeting be held shorUy after· the

construction licence has been issued.

(y
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4.2 Safety Analyses and Canpletion of Detailed Design

The basis for the required safety analyses and the major part of the analyses

themselves will have been ocmpleted as part of the aWlication for a

C9flStruction approval. These analyses will be llfrlated as the remaining detailed

design is ocmpleted dur~ the construction phase. In addition, the results of

various cxmnissioning tests will be used to verify certain of the aSsumptions

and data used in the analyses. Deperrling on the results of these tests, the

AECB may require certain analyses to be refined or additional analyses to be

carried out. '!be design documentation to be sul:mitted to the AECB should

include: design manuals, design flo.rsheets and the O\Ierpressure protection

report.

4.3 Ccmnissioning Program

Prior to the start of any COIl1lIissioning activities, the AECB requires the

applicant .to subnit details of his planned COIlrnissioni~ program. The

infonnation sul:mitted sho'.Jld:

- describe the philosophies and policies to be followed in

conrnissioning;

identify the COIl1lIissioning llBlluals that are to be prepared and

the major steps envisaged in the COIl1lIissioni~ of each systeml

- identify the tests that are planned, particularly those ·in support

of the safety analysesl
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- include an overall ocnrnissioniR3 schedule;

- include a description of the a::mnissioning quality assurance

program.

AECB staff will t:e!view these d:X:unentS and discuss their o::xtments .with applicant

staff. The AEOl is primarily concerned that adequate tests are planned durin:]

camdssioning to verify the t:esults of and the assumptions used in certain of

the safe~ analyses.

4.4 Commissioning Activities

The applicant is required to inform AECB staff regularly of o::mnissioning

progress. This is done l:¥ means of t:\\O types of docurrent:

- rep:>rts of the results of cx:mnissioning tests;

- rep:>rts of any unexpected, unusual or significant events that

occur during the oourse of camdssioning.

4.5 QPeratingPolicies and Principles

This doc\.Irent is prepared by the applicant and outlines OV'erall oonstraints that

govern the operation of the facility. As such, it not only provides guidance

for the preparation of operating procedures, but it also constitutes a

comni.tment by the applicant that will becx:xne a conditim of his operating

.. _----_._-_.- ----
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licence. AEm staff will review this document to ensure it contains adequate

expression of the safety requirements. Revisions llI3y later prove recessary in

the light of cxxmIi.ssionin:; experience.

operating- proo::dures and the operati!l9 manuals when CXlIlplete are to be subnitted

for review by AECB staff. Included with this series of documents should be the

test program for special safety and safety-support systems together with the

preventative llI3intenanoe program.

4.6 Radiation Protection

An outline is to be prepared for early approval by 1lECB staff of the radiation

protection measures to be taken as they apply to both the station staff and the

public. This should include:

- a statement of the radiation protection p:>licy and an outline of

the radiation protection regulations to be eStablishedi

- the radiological zones to be established and their rationalei

- special measures to be taken durin:; the corrrnissionin:; of multi-unit

facilitiesi

- the. applicant's radiation protection organization sha.oIing the

responsibilities of the positions identifiedi

- plans for internal and external dosimetry of station personnel

am visitors, includin:; the records systemi
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- plans for acquisitioo of radiatioo protectioo equipnent including

the type and quantity of each item:

- plans far maintenance and testing of instruments an::::. protective

equipnent;

~ description of decontamination facilities for persoonel and

equipnenti

- radioactive waste nanagement plans:

- on-site arrl off-site environmental rronitoring equiprent and

programs;

- station liquid and ga$eous effluent nonitoring programs,

equipment and associated laboratory facilities:

_. the radiation protection training programs to be established;

- a schedule for the preparation am implementation of the above.

4 .7 Emergency Plans

The appl icant is required to develop detailed plans and procedures to handle

energency situations which may require actioo on-site and to cooperate with

other organizations in the preparation of off-site plans and procedures. Before

(.t
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-preparing the detailed procedures, an outline is to be developed for discussion

~;ith and approval by AECB staff. "lbe outline prepared by the applicant should

inclooe:

- a description and definition of what are to oonstitute the

energency situations to be considered:

- definition of the distinction between an oo-site and off-site

emergency:

- a description of the manner in which an oo-site emergency is to be

handled:

- the external (other than applicant's oo-site organization)

organizations to be involved in an off-site energency:

,.. plans for periooic emergency drills:

- the role of the applicant's organization during an off-site

energency.

AECB staff cooperate with the external organizations involved in the preparation

of an off-site energency plan to ensure that all the necessazy actions have been

identified, that the responsibilities for carrying out these actions have been

clearly allocated to identifiable individuals or permanently staffed positions

and that the actions can be efficiently coordinated during an emergency

situation.



4.8 AECB Examinations and Staff Authorization

Shift supervisors and CXIl\trol roCIlI operators are required to pass examinations

covering knowledge in the areas of 'conventional' process plant operation,

nuclear plant operation and radiation protection. Each of the three areas is

cOvered by two examinations: a 'gener~l' examinatial which covers' the topics as

they relatE: to nuclear generating stations in general: and, a,' specific'

examinatial which requires a detailed knowledge of the station to be licensed.

'Specific' examinations RUst be passed within one year of the individual

actively taking up the position for which he is being authorized. Individuals

who have previously passed the 'general' examinations when at another station

-need only pass the 'specific' series.

'nle AECB llUJst also authorize the senior health physicist, the station manager

and the productial manager (or their equivalents) although examinations are

generally rot required.

4.9 Quality Assurance Program

AECB staff start to nonitor the quality assurance program for Procurement and

construction activities that was established during the construction awroval

phase as soon as it is implemented by the applicant. '!be program for

CXlIlIlIissioning must be established by the applicant and subnitted for review and

approval by AECB staff before the start of corrmissioning. In addition, an

'operation' or 'in-service' program must also be established and subnitted for

AECB staff approval prior to issue of a provisional operating licence. It is

also necessaty for arr:l prerequisites to the in-service qualit;y assurance

program, such as 'baseline' measurements, to have been corrpleted.

(I



4 .10 Safeguards Program

As a signatory of the Treaty on the Non-Proliferation of Nuclear Weapons and as

a result of the subsequent agreement with the International Atomic Energy Agency

(~), canada has certain international safeguards cbligations which the

applicant must meet. A design description must be prepared by the applicant for

submission to the IAEA on which the IAEA then bases its requirements' for a

safeguards program and specifies the •facili ty attachments' required. AECB

staff act in a co-ordinative role beboleen the applicant and the IAEA. The AECB

uses the safeguards requirements set by the IAEA as a base arrl may inpose

additional requirements Oller and above those of the IAEA.

4.11 Security Plan

The AECB requires the applicant to prepare a securi ty plan which specifies the

measures to be taken to maintain the physical security of the facility. The

object is to prevent loss, theft or unauthorized use of nuclear material and to

provide protection against sabotage. The securit"j plan is to be submitted for

review and approval by AECB staff and shoUld include descriptions of:

- the security organization;

- the facility layout including features of the site, builnings and

separation of systems that are significant for security;

- access oontrol systems;
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- response mechanisns in relation to unauthorized personnel, material

or activities:

- security assessment systems, central alaIl1lS and oomnunication

systems:

.., test, inspection and maintenance systems to ensure adequacy of

security:

- measures for restricting dissemination of security related

infoonation:

- security awareness program.

Sufficient details must be proIIided to allow evaluation and analysis ~ AECB

staff.

4.12 Safety Report

As with the application for a construction approval, the Safety Feport

constitutes a oanprehensive sunrnary of all the activities leadirg up to the

application for a proIIisional operating licence together with a list of all the

supporting documents. '!be safety Feport at this stage thus constitutes an

up:'lated and necessary expansion of the contents submitted at the conStruction

approval stage together with additional sections covering operatirg policies and

principles, radiation protection and et1et'gency plans.

(.j
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Preliminary versions of the safety Report must continue to be sutmitted for

review cnce-a-year, starting ale year after the issue of the construction

,pproval.

4.13 Formal Application for Provisional 9Jerating Licence

The applicant must formally apply for a provisional operatilY:1 licence by !!leans

of a letter to the AECB officer identified as the senior project officer for the

facility in questicn ,together with the safety Report.

Because the application for a provisional operatilY:1 licence is made in advance

of the time it is required, certain activities Which are required to be CClITplete

for the issue of the licence may in fact be in progress. 'Ihese will mainly

consist of ClOIl1IIi.ssionilY:1 activities. The applicatiat must therefore include a

~ist which indentifies all such activities together with any other ~requisites

to the issue of the provisional operatilY:1 licence.

4.14 ComPletion Assurances

The Board's decision to issue a provisional operating licence will be oontingent

on the applicant certifyilY:1 the lXlII1Pleticn of the prerequisites identified in

the application and also providilY:1 assurances of a IlOre general nature. 'Ihese

can be classified as follows:

Design Assurance - certification that the 'as-built' design is in accordance

with the Safety Report am its additional supportilY:1 am reference docl.Dllentation

and that the design has been CClITpleted in oonformance with the required rodes,

'regulations aoo staooards:
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COnstruction Assurance - certification that construction has been in accordance

with the design described above with reference being given to relevant

inspection, test or other construction reports; any outstarding construction .

won nust be identified and similar future assurance given;

Ccmnissior1ing Assurance - certificati~ that the pre-critical (Phase 'A')

camdssi~ing has been eatpleted aoo that future a:mnissioning will be carried

out in acoomanoe with this program arr3 published comnissionin; procedures, AECB

staff to te rotified. of any changes in advance of their implementation;

Prerequisite Canpletion - certification that the prerequisites identified in the

awlication for a provisional operating licence has been CXKlPleted.

~ 'Dle provisional operating licence will cnte into effect once the applicant has

provided written certification of all the al:xwe and when these assurances have (

been accepted in writing by the AECB staff member desi.gnated as senior project

officer for the facility and who w::>uld rormally be resident at the site.

4.15 !fP] ication to Acguire Fuel am Heavy Water

Separate applications should be made for licences to acquire fuel and heavy

water. Each a1=PlicatiQl should include informatioo regaming the method of

8CXJUisition, transportation, oo-site storage and security precautions. '!be fuel

application should also include informatioo Ql the fuel CClITIfOSition am its

design and, where the fuel is enriched, information on criticality .safety.

'l'bese licences beocrnes redundant once the provisional operating licence is

issued.
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~.16 Application to Load Fuel and Heavy Water

The applicant ItUst apply in writirg to the AECB for approval to load fuel or

heavy water. Separate awlications should be made for each loadirg operation,

e;g_, fuel, bcx>ster fuel, moderator and. heat transport water. Each application

nust contain an overall schedule of all the loading operations together with

details of the special precautions to be taken in ex>njullCtion with a'ld

subsequent to the loadin;} operatin; in question.

4.17 Provisional Operating Licence

This licence i!; issued by the Board and canes into effect ooce AECB site-based

staff have verified conpletion of the prerequisites. '1he licence authorizes the

applicant to start the reactor up for the first time and to run lOW' p:7Wer tests

and measurerrents (Phase 'B' oonrnissioning). Operation at a higher power level

will be oontingent on the review by AECB staff of the results of these l~ power

camri.ssioning activities and tests. AECB site-based staff will meet with the

appl icant' s operations personnel and agree on artj actions or prerequisities to

be canpleted before a pcMer increase is authorized. ~se prerequisites,

together with the planned stages in which reactor p:JWer is to be increased, are

to be incorporated into the cxmnissioning schedule. No increase in pc:Mer fran

one stage to the next is permitted without the written authorization of the

site-based AECB staff.



4.18 Full Operating Licence

A full ~rating licence may be issued by the Board CX'I the recarmendation of .

AECB staff when all outstandin;J safety-related matters have been satisfactorily

cleared and continuous full power generatiCX'l has been·dem:lnstrated. For a

IlIUiti-unit facility, this licence will-be for all the COI!lXlnent units. The full

licence is ,issued for a limited period of time, before the end of which, the

licensee must aw1y for renewal.

~---- ----
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