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The Licensing Process For Nuclear Powar Reactors 

This document describes the major activities and steps required by the 

,Atonic Energy Control Board (AR(3B) in the Licensing of a omaercial reactor. 

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

practice, sme rrcdifications have been made. In particular, certain elements of 

past practice have beenmdemre explicit and are stated asrequirements. The 

doamentthus represents ha+ the AECB currently intends toproceed ukder its 

existing legislative mandate1 and regulations2. The process described is 

presently being applied to Ontario Hydm’s Darlingtcm nuclear generating 

station. 

The AEXB’s approach tolic&sing is not static and inpmverne nts to the 

process are under active consideration. Accordingly, the ASCB walmnes ammts 

and suggestions fron mmbers of the public or other interested parties. These 

should be sent to: 

Director, Reactor and Accelerator Branch 

AtomicEnergy Control Board 

P.O. Box 1046 

Ottawa, Canada 

KlP 5s9 

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

2. Atanic Energy Control Wgulations, SOP/74-334, 4 June 1974, as 

ane& & S3w8-58, 16 1978. January 
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The licensing process is the mans ty which the AECB gains assurarce that a - 

nuclear facility will be sited, designed, cohstructed, amissioned and operated 

in ompliahce with safety criteria anAx-equirements established by the AECB. 

This is adhieved by establishing onmhication with the applicant at an early 

sage in the project and mintaining surveillance over all safety-nelated 

activities in each phase of the project frun the initial comeptual design of 

the facility through to its mature -ration. AEXE staff are involved, rbot only 

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

sore particularly with the review of the process which produces these results. 

The intent is to identify pk-ks of contention at as early a stage as possible. 

In this manner, an attmpt is made to avoid situatiors where the applicant will 

be under considerable econcrnic pressure to resist changes required by AEtE staff 

and to enable areas of disagreement to te resolved in an environment that allms 

both parties to achieve their goals. 

The process of lice-using a nuclear facility cab be amsidered_~to take place in 

three phases, the end-point of ea& being marked by the AfXB issue of a) site 

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

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

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

forahoperatinglicence cab cum-exe before either the construction approval or 

site acceptance is issued. Figure 1 sti an merall schematic which links each 

of the three phases together. Figures 2, 3 and 4 shor, a nore detailed breakdom 

of the activities of each phase separately. The follcwing sections provide an 

explanation of the activities slmm in each of the three schematics. 
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2. SITE Acc!DTANcE 

The cbjectives of ths activities of this phase of the licensing process are to' 

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

site characteristics, to determine whekher it is feasible to design, mtruct 

and operate the facility on the ptqosed site am3 meet the safety requirements 

es~lishedbytheAlXB. Itisduring this #mse that the applicant is reguired 

to anncunce publicly his intentions tD construct the facility and to hold public 

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

applicant officials. The AELa is not direclty involved in the site selection 

process and only judges aparticular site tobe either acceptable or 

unacceptable. 

2.1 Preliminary studies 

Although the AECB is not formally involved at this stage, it is to the Vantage 

of both parties if tha amlicant 'informally' notifies the AlXJ3 of its 

activities ahd allaws discussions to take place between the staff of bcth 

organisati_on. Initial cmtact should be made with the Director of the Reactor 

and AcceleraW Branch who will mninate an A!XB staff mar&r to whan 

aamunication can be directed ard thrcugh whan meetings with other AE(B staff 

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

heldatthissme. 
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2.2 Letter of Intent 

Receipt of this letter by the AECB constitutes fomal notification of the 

applicant's intention tc construct a nuclear facility at a particular site. Tt.e 

letter should be addressed to theP~&'dentand should be acccmpasiied by: 

- a description of the type, size and major 

characteristics of the nuclear facility being 

FJroFosed; 

- a description of the site and its location; 

- a basic schedule ccvering the design, construction, 

missioning and -ration of the facility; 

- a basic organization chart which shcws each part of 

the applicant's mganization amcerned with the 

project and which identifies the individual with 

whan the AXE staff will mmminicate. 

The AMg makes plblic its receipt of this letter. Any p&lic anmuncmnent 

intended by the applicant should thus either precede this eventor be 

cc-ordinated with the AXE's informtim release. 

2.3 Meeting of ASCS and Applicant Staff 

The general pqmseof thismeeting is tpccnsolidate the resultsof the less 

formal discussions that.&ecede the letter of intent, bD ensure that the 
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a@icantunderstards theAFX0's licensing requirements, and tD reachgeneral 

agreeseaton themsnnerin which the licensing process is to be handled with 

specific attenticn to the site acceptance phase. The specific item covered at 

this meeting will include: 

4 establishing lines of oxnmmication; 

- ensuring 'that the amlicant possesses all relevant AECB 

docments; 

- identification of dxunents to be p~~&ced by the applicant cm 

whose distribution the AEXB is to be included: 

- agreement on am&cations and additions to the sequence of 

activities leading to site accep+jlnc shc+m in the attached 

schematic (figure 21, together with a.preliminary allocation 

of time estimates ard key dates; 

- identification of other federal and provincial agencies involved: 

- identification of amsultants to be used and their role in the 

project. 

The a~licantshould produce adocunentcontrolprocedure or similar document 

that lists the individual and series of docments to be produced both ty the 

applicant and his axsultants. AstheAECBendeavourstnmkethem3xhxnuse 

of thesedocments rather than requiring special reports, the applicantstmuld 
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have a clear idea of the breadth ard depth of information tc be contained in 
/- each docment listed. 

;,f 

2.4 Meetings with Othe&ve-nt Agencies 

Where the 'AECB's jurisdicticn overlaps that of other federal ard provincial 

agencies, AECB staff will arrange metings tb ensure that the various activities 

are efficiently coordinated and are interfaced with the A!33 licensing process. 

2.5 Site Evaluation Report 

This report accuqxnies the application to the?ECB for site acceptance. Its 

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

the &sign, construction, amnissioning and operation of the facility within the 

AlXB's safety reqi-nts. Although the emphasis of the report's contents will 

be cm the identification and investigation of those site d-macteristics which 

bear on safety, the report must also contain sufficient infonnatico on the 

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

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

acceptability for the particular design chosen can be made. 

2.6 AECB Preliminary Review 

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

prelimimry reviewwith theobjectof identifying anymjorcbstacleS tisite 

acceptance &fore p3blicparticipationnraeting.5 are scheduled. Indicatioh by 

the AMB tl~ it sees rosuchobstacles or thattkxe identified CM be resolved 
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by further action on the part of ths applicant does not constitute any 

anmitment to later site acceptance. 

2.7 public Meetins 

The AEXShas 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 

pklic of its intention and t3 provide an qpxtunity for nmibers of the plblic 

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

not been required to be *lit hearings and participation by AECS staff has 

primarily been as observers. Ai3E staff have, hmever, been prepared to respond 

toquestions dealing with the Wzensing process and the AEcB's role. 

5% &3CS has required the Site Evaluation Report to be made available to the 

Pglic at least three mnths before the plblic participation meetings were 

sctB&Jled. Although this docmsnt has formsd ths primary infonratico base for 

themeetings, the applicant has beenencouraged to produce additionaldocunents 

which sumarise the.contents of the Site Svaluation Report in_a less technical 

and sure easily readable manner. 

Currently, it appears unlikely that any pmposed nuclear peer project wxlld 

proceed withcut sane form of publicly open environmntal impact hearings, 

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

hearing would more thao satisfy the above AKB requirement for a public meeting. 

ftcaqbeexpected thattherewxld be anqportunity forA!XS staff tD submit a 

written brief at ary hearing and, at ths discretion of ths hearing body, an AECB 

staff mo&er would be available to present the brief orally. 
, 



2.8 AE(B Staff Review 

~-ibe final Site Evaluation Report forms the basis for review. ASCS staff prepqe 

a report which is 

site acceptance. 

reviewed by theBoard inorder tbat.itmay reachadecisionon 

TheAEts's primary concernduring this phase of the licensing process is to 

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

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

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

their results assessed. Corstruction will only be authorized cnce the design 

& safety analysis progrms have progressed to the point that, in the judgemnt 

of the AIXS, m further 'significant' design changes will occur. Where design 

develqment is still in progress at the time for issue of a construction 

approval, the A!XB must be assured that, when cmplete, its pAentia1 inpact cn 

the results of safety analyses will not result in significant modifications 

being required to systems or omponents that muld be partially or fully 

constructed. mis is nonmlly ensured by using conservative extreme values in 

the safety analyses. -hasis is thus placed on review of the safety analysis 

program and develapnent of the detailed design in the amtext of the design 

quality assurance program. 

3.1 Meeting of ASCS and Applicant Staff 

Ihe general purpose of this meting is tot-each agreement on the mnner in which 

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



parallels and can be incorporated in@ the similar meeting held for the site 

a-1 phase (see 2.3). In effect, the intent ia to establish the ‘gromd 

rules’ and toensure that the applicant understands the basic safety 

xequirments laiddowu by the AECB. The items to be cpvered at the meeting will 

include: 

- establishing lines of cumamicatioh which should include 

a su&iss$m & the applicant of project organization charts 

which shcw the individuals responsible for all the various 

aspects of the project, including links with outside organi- 

zations and xtsrbers of their staff with whan AECB staff 

would amnunicate; 

- ideutification of the standards, codes andguides whose use is 

recpiredbytheAMg; 

-.identification of docunents to be produced by the applicant 

on whose distributim the AECB ia to be included; 

- agreement cm xodifications and additions to the sequence of 

activities leading to a amstruction appxoval shown in the 

attached schematic (figure 3) tcgether with a preliminary 

allocaticm of time estimates ard key dates: 

- agreement on the preliminary ‘matrix’ of safety analyses to 

be performed; 

- the scope of the quality assurance papan. 



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

up a mxe detailed licensing schedule, based cm figure 3 and the nacessary 

agreements reached. l'his schedule should be qxlated regularly at-d can be 

rwtinely reviewed at subsequent meetings. 

3.2 Nuclear Safety Design Guides 

These cbcments are prepared by the applicant and transform the basic safety 

criteria set by the AECB into a set of detailed instructions that omnunicate 

to the facility designers the particular requirements and standards that rmst be 

metby safety-related systems. Wviewof these dccments by AECB staff is 

required toverify oaqliancewith theAECBrequirement5 and toensure that the 

series of docmants is sufficiently comprehensive. 

3.3 Reference Design 

The outcxmz of this phase of the design is a reference design which fixes the 

major parameters of the facility and identifies its ozqxmant-systems, major 

eguipnent itens and structu~s. In addition, it mist amtain sufficiently 

detailed information to allm identification of the specific safety analyses 

required timetthe AEGIS's generic requirements. AECB staff will review the 

docmants thatmnprise the reference design together with anypreliminatyvork 

carried cut on the safety analyses as part of h&e review and approval of the 

applicant's proposed safety analysis program. 

. . 
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3.4 Safety Analysis 

. This is apmcessbywhich the safety consequences of certain hypothesized 

events, bothalone ard invarious onbinations, are analyzed in t+nm of the 

release of radioactive material t&& &ld occur and its impact a-l human health. 

As such, &fety analysis is the key activity in the licensing proms& The 

applicantmstdemonstrate thathe predicted oxsequences of the events 

required by the AiXX ti be analysed fall within the criteria set by the AECB. 

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

iterative manner and must therefore closely parallel one-another. 

In order for AEXB staff to assess zdequately the results of safety tilyses, it 

will be necessary for then to know the assmptions made, the source of the data 

used a4 the analytical techniques used in the calculation tiels. Regular 

oxmmciation between the individuals involved in the safety analysis'and AXE 

staff is thus vital. It is equally important that the results and trends of 

~individual analyses be amnunicated to AECB staff as early as possible, even if 

on aninterhor infomralbasis. This should minimize the pipility of 

misunderstanding and 'wasted' effort on the part Of the aFplicant. 

AEfE staff may re@ire the applicantti verify certain parameter values that~ 

form part of the input to safety analyses. ExpzrimentAprogrammaybeneeded 

to do this. 

3.5 Review and Approval of Safety~Analysis Program 

Generic requi~nts for safety analysis have beenestablished IFJ the A!SCB for 

various types of nuclear facility. The applicantmstapply these to the 
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l =~ilih) in ouesticm and in doiq this, he must prepan a pX0Ps.a safety 

--analysis prcgrm which mst be sutfnitted for review and approval b AECB staff. 

./This docmentwill te revleweo uyrurrr WLU, uh --I------ P--G- -4 am, 

pre!iminary safety analyses that have been carried out. 

316 DetaWzd Desicm 

The process of detailed design follm on fran the establishnent of a reference 

design and includes the preparatim of 'design specifications' and 'design 

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

iteratively with *Se safety analysis , sodoes the detailed design of an 

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

detailed design is never totally ample- until the erd of construction. It is 

necessary, hzwever, to fix the specification of safety related systems as they 

relate to the safety analysis as early as possible before construction starts 

arx3 to emm2 that their design incorporates an adeguate degree or mnservacmi)B. 

AS part of the design process, the AXE requires the a~licanttoauditthe 

design fran the pint of vie@ of e-m-e of the -rating and nnintenance staff 

to radiation. The applicant should prepare estimates of the radiation exposure 

&al. ..iLS -----I. a=---. l ----n -rat.im mocedures, am3 both routine ad 

non-routine maintenana activities. The intent should be to demonstrate that 

the station has been designed to reduce such exposure tD a level that is "a5 low 

as reasonably achievable, econanic an3 social factors taken into account”. 

* r+ECB al5o requires the applicant to demnstrate that the facility design 

adeguately provide5 for reguiremenrs armr8y LLUII. -*.*.a rr.-.. *.e3 --LI.-IL: l̂. 



testing during both omnissioniq ti normal operation; and, in-service 

inspection. 

3.7 Design Review by AECS Staff 

AncB stafF.will review the documents produced in the pcccess of detailed design 

in conjunction with the safety analysis progrm. As design details are produced 

and sodifications made, AECB staff may revise the previously established safety 

analysis requirements. 

This process continues until the design and safety analysis programs have 

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

areas should hot result in any further 'significant' mdifications. Once this 

point has been reached, the applicant is in a position to oxplete the safety 

analysis required to suwtthe application for a oxstructico approval. 

Although detailed design work may continue beyord this point in time, the scope 

of the remainiq work will be limited ti those areas that will not adversely 

affect l &s result of this safety analysis program. 

3.8 Construction and Manufacturing Activities Prior to Issue of 

Construction Aumwal 

where, as in the case of 'long-lead' items such as a calandria assembly or large 

pmps, the applicantwishes to have manufacture or constructico aemence before 

the issue of a construction approval, the AECB will review and approve each item 

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

placed. It is rot ihtendsd that all such construction activities or oDmponent 

! 
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ordering be subject to prior AE~ awroval; only tlwse that might significantly 

affect the results of the safety analyses. Tne applicant is required to ~mtify 

~s,~~'A!333 staff of all c0nstructi0n ard oxpnent manufacturing activities that are 

SsA;LMUIN - -cc L-c^..^ ;-=l= nf the mnstruction appnxral and to indicate 

those which he considers will require*AE(B approval. For these activities, 

sufficient information rmst be provided to enable AXE staff to judge the 

consequences Luu .x.c~y-r%r., -c -- Ir*.-ly@ p+rt*- AstheAE~S@&StO 

minimize these advance approvals, the applicant rmst also demmstrate the 

necessity of an 'early' start. 

3.9 Quality Assurance Program 

The AE(33 requires the establishnent and implementation of an effective quality 

assurance prcxpsr4 ~~~~ - .-_ LL- -d-. li6 nf the facilitv frun initial, 

design thzuugh to cMItinuing -ration. l%is program is mede up of constituent 

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

ccmmissioning and operation. The applicant is reguired to establish an overall 

quality assurance program thst ensure- = both integratim of the mnstituent 

program5 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 prqrammusthave been reviewed and a~rOved byAECB staff. 

Ixlrirq the phase leading up to issue of a amstruction approval, the applicant 

rmst at an early stage submit for AECE approvdl a repXt describing the overall 

quality assurance pmgram @ether with the details Of those cmnstituent 

progranm that must be in-place prior t0 issue Of a constructim approval. An 

; outline of the remaining Omstituent programs ImISt a.ko be included. At the 

. 



tine of application for a constructica7 approval, the programs for design and 

'long-lead' iten fmnufacture mst have been implemented am3 the program for 

procurmnt, mmufacture and constructicn must be in place. Included in ths . 

design quality assurance program is the qletion by. the applicant and their 

approval try AE(B staff of system, writ and piping code classification 

lists. F&D required are details'of the periodic inspzctim'program cmering 

pressuie retaining ozqonents am3 contaimentstructures. 

3.10 Staffing and Training Program 

The AECB requires the applicant to s&nit plans an3 information regarding 

the staffing and organization througtmut the'various phases of the project. 

Design, construction and cperations organizations are to bz cmvered. Key 

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

hambents' gualifications andexperience,or the reguirt3nentswkre the 

position is not filled. General informaticn should include: 

- an overall organization chart: 

- the overall staffing level zihticipated in each group sham 

in the organization chart for each @mse of the project 

through to mature operation; 

- use of amtract personnel; 

- use of consultents, their qualifications end experience and‘ 

their organization. 
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Information on training should include an outline of the program and topics 

togetherwith a preliminary schedule. The qualification and experience 
.__ 

:kguiremnts for the training personnel must also be provided. 

3.11 Safety Repxt 

The Safety Report for this phase of the licensing process amstitutes a 

axprehensive SWry of the results and status of all the activities leading up 

to the application for a tmx5kruction approval. It mst be sqqxxted by the 

mxe specific reports and information that it sumnarizes and each of these 

dccmnents mst be individually identified in a list to ba ontained in the 

Safety Report together with the 'issue' or 'revision' nmber to be considered. 

keas covered b the Safety Rqort should include: 

- a general description of the facility: 

7 the site, its characteristics and their evaluation; 

- the components, structures and systems w!Cch make-up the facility, 

their design bases, operating characteristics and safety 

implications; 

- 

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

a&es ass& and a general discussion of the course of each 

accident wther with the data and calculation base; 
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- staffing arxl training: 

- quality assurance. 

The applicant is required to prepare preliminary versions of the Safety Report _ 

in the wurse of the design and to subnit these for review ty AID3 staff 

starting me year after the letter of intent and wntinuing with a maximum 

frequency of once-a-ear thereafter. 

This will allaJ advance feedback of amcerns and information requirements and 

facilitate the final review. 

3.12 Formal Application for Construction Approval 

This step represents formal notification of the AWE by the a@icant that he 

believes all the requirements for a wnstruction approval to have been 

fulfilled. 

Tbe application wnsists of a letter tp the AECB President, bogether with the 

Safety Report, requesting issue of a constructim agqmval. 

3.13 AECB Staff Review 

The duration and qlexity of this ‘final’ review will depend on the extent to 

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

preparatoxy work leading up to the application. In the ideal situation, this 

step will wnstitute m mre than a formal review of decisions made during the 
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course of a continuous series of consultations am3 discussions between AEKE and .- 
pplicant staff. 

Recognizing #at, in practice, pints of unresolved disagreement may exist, the 

AE(B will consider ah application under these conditions with a view to a 

condit~onalosnstruction approval. 16 Host cases this will allwomstructicm 

toproceedwith the exceptimof certain structures or eystems. Themain 

omsideration in granting such an approval will be the agreement tq the 

applicant on a course of action to resolve the points of contention. The A!XB 

must be satisfied that the action can be ocqleted by the applicant within a 

reasonable period of time and thatanoutome that is unfavourable to the 

applicant will mt result in the need to make significant mdifications to other 

sys-m Tnts which Mxlld at that time be partially or fully 

cconstructed. 

4. GPERATMSLICENCE 

IxIring this phase of the licensing process ,theMCB'sm3inconcernsareti 

ensure that the design continues to meet the AED3 safety requirements as details 

develop; to ensure that the facility as constructed matches the design and 

safety analysis: and, to ensure that the facility can be mmnissioned and 

operated in a m3nner thatwillmetthe AECB safety reguiremnts. This is done 

b monitoring and reviewing the completion of the detailed design am3 safety 

analyses required for anoperating licence; bymonitoring o2nstructioh; 

procurement arx3 manufacturing tcgether with their quality aSsurarue program; by 

monitoring the results of annissioning and its gualityassuranceprogram to 



ensure as far as possfble that the results of the safety analyses are 

axroburated; and, by assuring that all key pxitions are appropriately staffed. 

The cperating licence is granted in two steps. A provisional licence is issued 

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

operate at 1~ mr levels and, subject to subsequent AECB staff aFpr0va.l at 

each stage, permits the reactor power to be increased in qzecified:stages up to 

fullpower. A full operating licenca may be issued after AECB staff ,review of 

full p0.ear operation. 

4.1 Meeting of ASCS and Applicant Staff 

This meeting is similar in plqose to those descriked in sections 2.3 and 3.1. 

The object is to reach agreement En 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 out- should be the preliminary allo=stion 

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

schematic, it is anticipated that the amlicant will draw up a mxe detailed 

licensing schedule based on figure 4 which will be ixorgarated into his a-m 

project schedules. This meeting will alsoprovide the apportunity to @ate the 

listof docunents produced by the applicant an whose distribution the ASCB is to 

be included. 
j 

This meeting is not a prerequisite to the start of any of the activities sM 

on figure 4. It is intended that the meeting be held shortly afterthe 

constructionlicence has keen issued. 
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4.2 Safety Analyses and Oxnpletion of Detailed Design 

The basis for the required safety analyses and themajorpartof the analyses . 

themselves will have been ampleted as pert of the aFplicaticm for a 

construction appmval. These analyses will be qzdated as the zqaining detailed 
_ 

design is wmpleted during the cmstructicc phase. In addition, tba results of 

various ammissioning tests will be used t0 verify 0artain Of the ejsuaptions 

ad data used in the analyses. Depending cm the results of these tests, the 

ASCSmayreguire certain analyses t0ke refinedor additional analyses toba 

carried out. the design dccmentatim to be sulxnitted to the AECB should 

include : design manuals, design flcksheets and the overpressure protection 

report. 

4.3 Carmissioning program 

Prior t.0 the st;lrt of any arrmissioning activities, the AECE3 requires the 

applicant ,to subnit details of his planned axmissioning program. The 

information submitted shoclld: 

- 

- describe the philosophies and plicies to be follcmed in 

ccmissioning; 

- identify the amnissioning mnuals that are tn be prepared ad 

the major steps envisaged in tha amnissionimg of each system: 

- identify the tests that are planned, particularly those 'in suppxt 

of the safety analyses; 



- include an overall amnissioning schedule; 

- include a description of the amnissioning quality assurance 

A!ZlE staff will review these &xnen& and discuss their ammmtswith applicant 

staff. The A!3E is primarily concerned that adequate tests ars planned durirq 

cannissioniq toverify the results of and the assumptions used in certain of 

the safety analyses. 

4.4 missioning Activities 

The applicant is required to inform AECB staff regularly of amnissioning 

progress. This is done by means of tm types of dccment: 

- reprts of the results of anmissioning tests; 

- repxts of any unexpected, unusual or significant events that 

occur during the wurse of axnnissioning. 

4.5 Operating Policies and Principles 

This dccment is prepared tq the applicant am3 outlines overall mnstraints that 

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

for the preparation of -rating prccedures, but it also constitutes a 

emaitment by the applicant that will beam? a condition of his operating 
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licence. AEE3 staff will review this docmentto ensure it contains adeguate 

expressian of the safety requirements. -visions may later prove necessary in 

the light of comnissioning experience. 

*rating pmcedures and the operating manuals when amplete are to be subnitted 

for reviti by Al333 staff. Included with this series of documents should be the 

test progran for special safety and safety-support systuns together with the 

preventative mintenance program. 

4.6 Radiation Protection 

An outline is to be prepared for early approval by AECl3 staff of the radiation 

protectionmeasures to be Men as *apply toboth the station staff and the 

public. This should include: 

- a statement of the radiation protection @icy and an outline of 

the radiation protection regulations to be established; 

- the radiological xones to be established and their rationale: 

- special measures to be taken during the amnissioning of multi-unit 

facilities: 

- the mlicant's radiation protection organization shaving the 

responsibilities of the positions identified; 

-plans for internal and external&imetryof station personnel 

akl visitors, including the records system; 
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- plans for acguisiticn of radiatim protection equipment including 

the type and quantity of each item; 

- plans for maintenance am3 testing of instruments at-f5 protective 

- description of decontamination facilities for personnel and 

equipfnent; 

- radioactive waste nm.3gement plans; 

- on-site and off-site environmental mnitorirg eguipmnt and 

- station lipid and gaseous effluent monitoring programs, 

equipment ark3 associated laboratory facilities; 

- the radiation protection training programs to be established; 

- a schedule for the prepsratiar and implementaticn of the above. 

4.7 Emersencv Plans 

The applicant is required to develop detailed plans and procedures to handle 

emergency situations which my require action on-site and to cooperate with 

other organizations in the preparation of off-site plans and procedures. Before 
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preparing the detailed procedures, ah outline is to be developed for discussion 

~<:ith and approval & AUE staff. The outline prepared by the wlicantshould 

inclllde: 

- a description and definition of what are to wnstitute the 
- 

emergency situaticns to be Considered; 

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

emergency; 

- a description of the msnner in which an cc-site emergency is to be 

- the external (other than agplicant's cm-sibz organization) 

organizations to be involved in an off-site emergency; 

7 plans for periodic emergency drills: 

- the role of the applicant's organizatim during ari off-site 

emergency. 

AECB staff cooperate with the external organizations involved in tbe preparation' 

of an off-site emergency plan to ensure that all the necessary actions h2v2 been 

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

clearly allocated to identifiable individuals or pemanently staffed positions 

~~~.~ and that the actions cm be efficiently woxdinated during an emergency 

situation. 



4.8 AEXEi Exaninations and Staff Authorization 

Shift supervisors and omtrolrounoperators are required to pass examinations 

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

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

odveredtytwoexaminaticns: a 'general' examinatico which covers the topics as 

they relate, to nuclear generating stations in general; and, a. 'specific' 

examinationwhich requires a detiiled knowledge of the station to be licensed. 

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

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

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

-need only pass the 'specific' series. 

Ihe ASCS must also authorize the senior health physicist, the station manager 

anrl~theprcducticr~manager (or their equivalents) although examinations are 

generally n&required. 

4.3 Quality Assurance -ram 

AECS staff start tinonitor the guality assurana2 program for procurement and 

ccnstructiwr activities that was establishad during the constructicm approval 

pheseassconasitisimplemantedbytheapplicant. lhepmgramfor 

cusnissioning must be established by tk applicant an3 subnitted for review and 

amal by ASCS staff before the start of aemissioning. In addition, an 

'aperation' or 'in-service' program must also be established and subnittsd for 

AECS staff approval prior to issue of a provisional -rating licence. It is 

alsonecessaryforanyprereguisites to thein-servicmgualityassuranoz 

progrmn,suchas %aseline'maasuremants, tohave baenwleted. 



4.10 Safeguards Program 

As a signatory of the Treaty on the Non-Proliferation of Nuclear Weapns and a& 

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

(-1, Canada has certain international safeguards obligations which the 

applicant must meet. A design descripticn must bs prepared by the applicant for 

&mission to the IA!3 on which the IAEA then bases its reguirements for a 

safeguards program and specifies the 'facility attachmants' required. AECB 

staff act in a codrdinative role between the applicant and the IAEA. The AECB 

uses the safeguards requirements set w the IAEA as a base and my impose 

additional requirements over and above those of the IAEA. 

4.11 Security Plan 

The A!33 requires the applicant to prepare a security 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 ahd to 

provide protection against sabotage. The security plan is to be submitted for 

review and approval by AXEI staff and should include descriptions of: 

- the security organization; 

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

separation of system that are significant for security; 

- access control syst0ns; 
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- response mechanisns in relation to unauthorized personnel, material 

or activities: 

- security assessment systems, central alarms and ammnication 

V-W 

_ 

7 test, inspection and maintenance systems to ensure adequacy of 

security; 

- measures for restricting dissemination of security related 

information; 

- security awareness program. 

Sufficient details must be provided tn allow evaluation and analysis by AEC~ 

staff. 

4.12 Safety Report 

As with the application for a amstntction *Gal, the Safety Report 

constitutes a amprehensive smmty of all the activities leadig up to the 

application for a provisional operating licence tcgether with a list of all the 

suwting dccments. Tne Safety Repxt at this sbge thus constitutes an 

@ated and necessary expansionof the contents submitted at the m-&ruction 

approval stage together with additional section5 covering operating policies and 

principles, radiation protection and energency plans. 

3, 

/ 

- I 
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preliminary versions of the Safety Repxtrnustcontinus to be sutxnitted for 

~zeviewmce-a-year, starting me year after the issue of the mnstruction 

.Mval. 

4.13 Formal Application for Fmvisional Operating Licence 

The applicantmustfomallya~ly fora provisional operating li&ce by.absans 

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

facility in question.tcqether with the Safety Report. 

Because the application for a provisional operating licence is nrade in advance 

of the time it is required, certain activities which are required in ba oxplete 

for the issue of the licence my in fact be in progress. These will mainly 

cmsist of cmmissioning activities. The application must therefore include a 

List which indentifies all such activities tngether with any other prerequisites 

to the issue of the provisional operating Sicence. 

4.14 Cnnpletion Assurances 

The Board's decision to issue a provisional aperating licence'will ba aontiugent 

on the applicant certifying the ampletim of the prerequisites identified in 

the application and also providing assurances of a sore general nature. lbese 

cau be classified as follo0m 

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

with the Safety Report ard its additional sertirq am3 reference docwmuxkion 

and that the &sign has been ompleted in conformance with the reguired wdes, 

regulations ard standards; 



Cbnstruction Assuranca - certification that ccnstruction has been in acuxdane 

with thedesigndescrfhed above with reference being given to relevant 

inspection, testorother constructian reports; any outstanding mtmction . 

bxxk rmst be identified and similar future assurance given: 

Czknissioriing Assurance - certificati+ that the prP-critica.l (Phase ‘A’) 

cumGsio+g has been -leted and that future ammissioning will be carried 

out in accordanoe with this pmgran ard published axmissioning procedures, AECB 

staff to be notified.of any changes in advance of their implementation; 

Prerequisite Cmpletfcm - certificatiqn that the prerequisites identified in the 

applicaticn for a provisional operating licence has been ampleted. 

_ The provisional operating licence will ~xne into effect once the applicant has 

prwided written oertification of all the above and when these assurances have 

been accepted in writitq by the I4EU3 staff member designated as senior project 

officer for the facility and who muld mxmlly be resident at the site. 

4.15 Application to Acquire Puel an3 Heavy Water 

Separate applications &xld be made for licences tD aoquire fuel and heavy 

water. Each aFplicatim should include informatim regarding the mthcd of 

acquisition, transportation, on-site storage and security precautions. The fuel 

application should also include informtim on the fuel composition and its 

design and, where the fuel is enriched, informtion cm criticality safety. 

lllese licences heamles redtiant once the provisional operating licence is 

issued. 

c’ f --* 
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/ 4.16 Application to Load Fuel and Heavy Water 

The applicentmstapply inwritirg to theAECB for appzwal to load fuel or 

heavy water. Separate applications should be made for each loaairg operation, 

e;g., fuel, booster fuel, mcderator and heat transport water. Each application 

mst contain an overall schedule of all the loading operatiohs together with 

details of the special precautions to be taken in conjunction with md 

sukfquemt to the lceaing operatirg in question. 

4.17 Provisional *rating Licence 

This licence is issued @' the Board and ames into effect cmce AECB site-based 

staff have verified ampletion of the prerequisites. The licence authorizes the 

applicant to start the reactor up for the first time ma to runlm~r tests 

ad measutemmts (Phase 'B' ammissioning). *ration at a higher peer level 

wiil be contingent on the review by AEXB staff of the results of these 1aJ pckJer 

ammissioning activities ad tests. AECB site-based staff will met with the 

applicant's operations personnel and agree on any actions or prerequisities tn 

be ompleted before a Fr increase is authorized. These prerequisites, 

together with the planne2 stages in which reactor pweris to tze increased, are 

to be incorporated into the aamnissioning schedule. No increase in mr frun 

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

site-based ms3 staff. 
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4.18 Full Operatim License 

A full cperating licence my be issued ty the Board cn the reamnendation of . 

ASE staff when all outstanding safety-related matters have ken satisfactorily 

cleared and oontinuxs full peer generation has keendemmstrated. Rx a 

muiti-unit: facility, this licenoe will-& for all the amprent Un+ts. Tne full 

licenc6 is $ssued for a limited period of time, before the end of whi,ch, the 

licensee must aFply for renewal. 


	The Licensing Process for Nuclear Power Reactors - Revision 1
	Contents
	Figures
	1 Schematic of Activities Leading to Operating Licence
	2 Schematic of Activities Leading to Construction Licence
	3 Schematic of Activities leading to Site Acceptance
	4 Overall Schematic


	The Licensing Process for Nuclear Power Reactors
	1. Introduction
	2. Site Acceptance
	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. Construction Approval
	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 by AECB Staff
	3.8 Construction and Manufacturing Activites Prior to Issue of Construction Approval
	3.9 Quality Assurance Program
	3.10 Staffing and Training Program
	3.11 Safety Report
	3.12 Formal Application for Construction Approval
	3.13 AECB Staff Review

	4.  Operating Licence
	4.1 Meeting of AECB and Applicant Staff
	4.2 Safety Analysis and Completion of Detailed Design
	4.3 Commissioning Program
	4.4 Commissioning Activities
	4.5 Operating Policies and Principles
	4.6 Radiation Protection
	4.7 Emergency Plans
	4.8 AECB Examnations and Staff Authorization
	4.9 Quality Assurance Program
	4.10 Safguards Program
	4.11 Security Plan
	4.12 Safety Report
	4.13 Formal Acceptance 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 Operating Licence
	4.18 Full Operating Licence



