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1. INTRODUCTION

1.1 Scope

Atomic Energy of Canada Limited (AECL) is submittingstiocument to assist Canadian
Nuclear Safety Commission (CNSC) members in thegsssaent of the application to renew
the operating licenses for Multi-purpose Applied PhysidsideaExperimental (MAPLE)
Reactors 1 and 2 and the New Processing Facility (NRE). [The operating licences for the
MAPLE 1 and 2 Reactors and NPF were granted to AECL bgN®&C on 2005 November
30 under operating licence Non- Power Reactor Operatirgntée(NPROL-62.00/2007) for
MAPLE [1-2] and Nuclear Substance Processing Facility (RHR03.00/2007) for NPF [1-
3]. The MAPLE 1 and MAPLE 2 Reactors and the NPF arafferred to collectively as

the Dedicated Isotope Facilities (DIF). The MAPLE laiProduction Facility (MIPF), also
part of DIF, is installed and will be operated as paMAPLE 1.

This document has been compiled following the recent BlidrtHearing (2006 December)
and has taken into consideration the most relevahtesent licensing documentation since
the previous renewal in 2005.

1.2 Purpose of this Submission

The principal purpose of this document is to provide inforonaith support of AECL’s
application for a 47-month licence renewal period forRLE and NPF operating licences,
under one single licence. This will align MAPLE and NRREnce renewal periods with
Chalk River Laboratories (CRL) site licence period. Aligy the licence periods and
combining the licences will facilitate inclusion of MAP and NPF facilities within CRL
site licence, Nuclear Research and Test Establishm@ia@ng Licence, NRTEOL-
01.00/2011 [1-4], following CRL site licence renewal in 2011 Octoblee application for
renewal has been made in accordance with applicableni@sion Member Documents [1-5
and 1-6]. Reference [1-5] identifies guidelines for a lbeeperiod up to five years or longer,
and AECL's view is that these guidelines have been asetupported by the information
contained herein.

This submission contains information on the perforreasfdhe MAPLE 1 and 2 Reactors
and the NPF during the current licence period, which en@9)0n November. It also
provides a summary of the key developments and plannediastivithe MAPLE 1 and 2
Reactors and the NPF and on the key compliance progngpfece to ensure the health and
safety of workers and members of the public and to ensugeiaiiesecurity and protection
of the environment.
1.3 Major Activities During the Proposed Licensing Period

The major activities during the proposed licensing periobinglude:

» Tests to re-measure the positive Power CoefficieReaafctivity

» Tests to determine the cause of the Positive Poweri€Cieeffof Reactivity
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» Tests to demonstrate remedies for the cause of thevpd2awer Coefficient of
Reactivity are effective

* lIrradiation of targets for the commissioning of New Rssing Facility

» Completion of commissioning of the MAPLE 1 and 2 Nucleaad®ars and the
lodine Production Facility

» Completion of Inactive and Active commissioning of New Processing
Facility

» Subsequent operation of the MAPLE Reactors and thefdiRRRe production of
medical isotopes

1.4 DIF Organization

In the beginning of 2006, after finalizing a contractual agesgwith MDS Nordion, AECL
took ownership of the DIF; AECL incorporated the DIF OpgagaOrganization into the
Nuclear Laboratories Business Unit (NLBU). In 2006 May, Wice-President of Nuclear
Laboratories announced an update of AECL’s NLBU organmafibe Director of DIF
Operations now reports to the General Manager (GMVacte Operations who reports
directly to the Vice President Nuclear Laboratories.

The Director of DIF Operations is the Facility Authgyriper the MAPLE Reactors Operating
Licence, and the Facility Authority for NPF, per NPpebating Licence and their referenced
documentation.

The Director of DIF Operations is responsible fordperation, maintenance, safety,
licensing, technical support and support services for the MAR&#&Ctors, MAPLE lodine
Production Facility (MIPF), and NPF. This includes;

» Ensuring the operational readiness of the facilities
» Management of the facility licenses and associated d¢onants

* Ensuring that all work carried out in the facilities;luding commissioning, follows
the appropriate processes (e.g. work management, worktpermi

All Dedicated Isotope Facilities activities, including MR project work, are done under the
jurisdiction of the Facility Authority, i.e. the Diceor of DIF Operations.
15 MDS Nordion Medical Isotope Reactor (MMIR) Project Organizaton

The Vice-President, Projects, has been appointed #&iGe executive responsible for the
MMIR Project. The Project Director reports direditythe Vice President. The following
Directors all report to the MMIR Project Director;

» Engineering and Procurement Director
» Commissioning Director

* MMIR Project Licensing Director

* MMIR Production Director

6400-00521-LP-001 2007/03/22
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» Special Projects, Commercial & Client Interfacesebior

The Quality Assurance Manuals for both the MMIR Progt DIF Operations describe the
requirements governing the performance of procurement,rdesigstruction, and
commissioning, of the Dedicated Isotope Facilities. Futitéhis, the DIF Operations

Quality Assurance Manual covers both the Owner and @p&raesponsibilities as per the
applicable standards.

6400-00521-LP-001 2007/03/22



1.6

Director,

Commissioning

DIF

Manager

Technical Support

6400-00521-LP-001 2007/03/22

Organization Charts

RP
Program
Authority

UNRESTRICTED
6400-00521-LP-001 Page 4

Rev. 0
DEDICATED ISOTOPE FACILITIES OPERATIONS
Director, DIF
DIF Training Operations
Manager (MAPLE, NPF Facility
Authority)
-
DIF . DIF
DIF . . DIF Production Manager .
Maintenance,RP and Safet’\);lfnle_llcsrsmg (MAPLE, NPF Facility Sup?/?;aSeg\r/lces
Work Mgmt Manager 9 Manager) 9

DIF
RP/Safety Manger




MMIR PROJECT

MMIR Project Director

UNRESTRICTED

6400-00521-LP-001 Page 5

Director DIF Operations

Administrative Assistant Deputy Project Director
Director MMIR Finance Manager, Quality Assurance/
—— Senior Quality Representative |_____

Rev. 0

Director Corporate Sandards
& CANDU Products and
Services QA

Director Commissioning

Director

Director MMIR Project

Engineering & Procurement Licensing

Director MMIR Production

Director Special Projects,
Commercial & Client Interfaces

6400-00521-LP-001 2007/03/22




1.7
[1-1]

[1-2]

[1-3]

[1-4]

[1-5]

[1-6]

UNRESTRICTED
6400-00521-LP-001 Page 6
Rev. 0

References

Letter from B.E. McGee to M. Leblan®]APLE Reactors 1 and 2 (NPROL-
62.00/2007) and New Processing Facility (NSPFOL-03.00/2007) Licence Renewal
Applications 145-00521-021, 6400-ACNO-07-0016-E, 2007 March 05.

AECL Document,;Non-Power Reactor Operating Licence- MAPLE 1 and 2 Nuclear
Reactors. Licence Number NPROL-62.00/20@&kpiry Date: 2007 November 30.

AECL Document,'Nuclear Substance Processing Facility Operating Licence — New
Processing FacilityLicence Number NSPFOL-03.00/2007.” Expiry Date: 2007
November 30.

AECL Document “Nuclear Research and Test Establish®perating Licence,
Chalk River Laboratories, NRTEOL-01.00/2011.” Expiry Date: 201toker 31.

CNSC, New Staff Approach to Recommending Licence Pe@ibti3,02-M12,
2002 March.

CNSC,New Staff Approach to Recommending Licence Periods (Supplementary
Information) CMD 02-M12.A, 2002 March.

6400-00521-LP-001 2007/03/22



UNRESTRICTED
6400-00521-LP-001 Page 7
Rev. 0

2. FACILITY OPERATIONS DURING 2005-2007 LICENCE PERIOD

2.1 General Operations
MAPLE 1 Reactor:

» Various activities were pursued in MAPLE 1 Reactor with phimary objective
of operating the reactor at high power to re-measurPaker Coefficient of
Reactivity (PCR).

* Following completion of operational readiness activjti2d- Operations declared
readiness to remove GSS and operate MAPLE 1 at paypdrs2 kW.

* MAPLE 1 Reactor was removed from GSS on 2006 May 01 andhsas
operated at 2 kW soon after.

» Following an event-free maintenance outage, AECL receapproval from the
CNSC staff to begin baseline testing to confirm the R€powers up to 5 MW.
These baseline tests were completed on 2007 April 09.

* Moving forward, DIF Operations plans to complete nuctesmmissioning of the
MAPLE Reactor to allow the reactor to proceed to In-Ser@peration.

* No commissioning has taken place in the MAPLE 1 lodira&ction Facility.
The Commissioning team and DIF Operations have prioritizedutstanding
work so that commissioning can resume after the NeweBging Facility begins
active commissioning.

MAPLE 2 Reactor:

* The MAPLE 2 Reactor remains in GSS and major work tivea will begin only
after resolving the positive PCR. Maintenance and caidraf equipment was
conducted, as required, based on the configuration of ¢hiyta

New Processing Facility:

* Avariety of initiatives were pursued in the NPF witk grimary focus on
resolution of outstanding work that is required for safd reliable operation of
the facility.

» The most significant tasks currently ongoing are thesigds of two major waste
handling systems: Calcination and Cementation.

* Moving forward, active commissioning is planned for late 28@ding
ultimately to In-Service Operation during the next liceggeriod.
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General to all Dedicated Isotope Facilities:

6400-00521-LP-001 2007/03/22

The Dedicated Isotope Facilities (DIF) Facility Saf@gpresentatives conducted
monthly safety inspection tours. In addition, an indepenhdafety inspection
team comprised of representatives from Radiation RroteSafety, and
Emergency Preparedness, Occupational Health and Sate§it¢hSafety and
Health Committee and Environmental Protection inspettedsicility. DIF
personnel addressed findings from the inspections, acgbrdin

DIF commenced an initiative to improve the overall @pag performance of the
facilities. Opportunities for improvement were identiffedim self-assessments,
event investigations, root cause analyses, DIF Operafigassight Assessment,
and CNSC inspections and audits. Additional resourcesliereadded to ensure
resolution and implementation of these opportunitiesniprovement. Detailed
description of the improvement initiatives is provided tigioout Section 3.
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3. SAFETY AREAS

The following sections highlight key improvements thatentaken place in the eigBafety
Areason which AECL is assessed by the CNSC staff.

In addition to the information provided below, Appendio#this document provides
additional information with respect to the CRL sitel@vprograms that are in effect in DIF
together with specific information on their implemeiaa within DIF.

3.1 Operating Performance

3.1.1 Overview

DIF Operations has endeavored to improve its operatingnpeathce during the current
licence period. In addition to the introduction of OpeiRExperience (OPEX) based
process named “ImpAct”, other initiatives such as Sy$tenformance Monitoring and the
introduction of the use of “Event Free Tools” havebakn used to facilitate the movement
of DIF Operations to a first class operating organizatighile reporting culture has been
improved, and much lower level “issues” are being reporecorded and trended via the
ImpAct process, the DIF Organization successfully cetepl a 5 MW outage with zero
events that would constitute #Bvent Free Day Reset.

Details of the key improvements and initiatives thatehi@ken place over the current licence
period are provided below.

3.1.2 OPEX and the ImpAct Process

DIF Operations had identified the need for a procegsdmement in the areas of problem
identification, cause analysis and corrective acfldns need was confirmed during the
CNSC audit (2005 May). A new process, named ImprovememriAfdmpAct), was
initiated to replace the Non-conformance and Corre&ot®n, and Unplanned Event
Reporting, processes. In 2006 November, the DIF becanmlaohéor the ImpAct process.

The purpose of the ImpAct process is to gather informaticch that actions can be taken as
appropriate to prevent occurrence/recurrence of sigmifiproblems. This process meets the
pertinent requirements details in the CSA document N286.5.

The process standardizes the evaluation of identificolgares by ensuring the following:

* Problems are documented,;

e Causes are determined;

* Lessons learned, both within AECL and external nuclerstry, are identified
and communicated;

! An Event Free Day Reset is declared when a humanrpenfice error results in an undesirable consequence
to the workplace that exceeds established criteria andaiigrampromised safety.
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» Approved corrective and/or remedial or compensatorgstare implemented,
and
* Trends are identified and any appropriate corrective adhdtreged.

3.1.21 Implementation of ImpAct

The ImpAct process was introduced to strengthen andrstiree the use the non-
conformance and unplanned event processes. Currentyfacdiblems/non-conformances
are raised as ImpActs, which are subsequently generateinpAct Reports upon closure.
A Self-Assessment of the ImpAct Pilot was complete®007 April by DIF Operations and
OPEX Staff. It was concluded that, through the ImpAct @sscDIF is documenting more
issues than were identified in the prior ENF/NCR proe£$$91 ImpActs from 2006
December to 2007 February versus 88 ENF and NCR from 2005 Decen2$6
February).

The ImpActs are appropriately reviewed (i.e. OperabiRgportability, and Significance),
and they are assigned to the appropriate Responsibleg®tainza timely manner. The fact
that the process includes management review of ImpAstsdntributed to enhanced worker
buy-in to the process. Furthermore, the majority efdaktra issues identified are low-level
problems for trending and opportunities for improvemeng &tfectiveness of the ImpAct
process will be continually confirmed by further effeehiess reviews and more experience
with the process.

The statistics of ImpActs raised and processed is shothe Figure 3-1. This demonstrates
enhanced management oversight. The time period of thph ¢nas been selected to best
represent the ImpAct process after its initial implatagon.

The introduction of the ImpAct process has resultel significant improvement to the
reporting culture within the DIF organization, as candengn Table 3-1. The increased
reporting will allow earlier recognition of underlying trer&tsthat early action can be taken
to prevent significant events. All events are approgiiagcreened and those of higher
significance level are reviewed at the Management ReMeeting and appropriate action is
taken.

Overall, introduction of the pilot ImpAct process haeb successful. A self-assessment of

the pilot has been implemented and improvement add@msified which are currently
underway to further improve the process.
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ImpActs Raised
(2007 January - 2007 April)
Oo

7 O Significance Level 1

300+ m73 O Significance Level 2

250 B Significance Level 3

O Significance Level 4
200+
150+
100+

50+ An additional four Significance
Level 5 events were also raised,
0- bringing the total to 269.
Total ImpActs Raised in 2007 is 269.

Figure 3-1 : Total ImpActs Raised in 2007

Table 3-1 : Facility Unplanned Events

Year Reportable Non-reportable Total
2005* 43 37 80
2006** 97 203 300
2007*** 27 242 269

* For 2005 Only ENFs were in use.

** |n 2006, 190 ENFs were raised from 2006 January 1 — 2006 Novetfibdfrom 2006 November 21 — 2006

December 31, 110 ImpActs were raised.
*** |n 2007, Only ImpActs were in use, Statistics for 2007 awef 2007 January 1 — 2007 April 25.
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3.1.2.2 Progress in Cause Analysis

DIF Operations recognised, early in the current licgrez@d, that the timeliness and quality
of cause analyses required improvement. CNSC stafbés#cdat regular communication
meetings reinforced this observation. As a result s¢éwaprovements were undertaken.

AECL Quality Assurance has issued a Root Cause Asses@R@A) Handbook, which now
more clearly outlines the RCA methodology to be used.&fuigst training notes have also
assisted in training of a large number of staff in boti\R@d Apparent Cause Assessment
(ACA) methodology. In addition, staff training and userafustry peers to mentor,
participate in investigations, and participate in peer reweetings has proven to be
effective in improving both DIF OPEX and ImpAct perforrnan

Eight DIF employees completed a three-day trainindgsfgnt Investigation Training (Root
Cause Analysis) in 2005 October and five completed a falip\izvent Investigation
Enhancement training in 2006 February. This enhanced DIF capabitbnduct
investigations, and, as a result, DIF staff were abt®iopletely eliminate the UER backlog
of UER investigations in DIF. At the beginning of 2006 caitstanding reportable and non-
reportable Root Cause Analysis and Apparent Cause Assessmeatsompleted.

Four (4) additional DIF Operations employees have congpEwent Investigation Training

in 2006 November. Fifteen (15) DIF staff completed Apparents€ Assessment training in
2007 April. In addition to DIF Operations staff, 58 MMIRokrct employees have completed
ACA training and a further 14 have completed RCA training.

Currently, there is no backlog for reportable RCA orAACAs for non-reportable RCA and
ACA, all have been assigned and the schedule for etimplfor these is in place. The
guality of cause analysis has improved, as reflected tmyramts by the CRL Site Safety
Review Committee.

3.1.2.3 Use of “Lessons Learned” Process

Periodically, AECL’s OPEX program provides lessons learepdrts from internal and
external operating experience related to performancpeybtions, design, procurement,
construction, commissioning and maintenance practicelsiding human and equipment
performance. These reports summarize the event andletueifindings, conclusions and
the lessons learned and are intended to increase safagress in general, and thus reduce
occurrence of unplanned events. OPEX uses several safiiodsistry-related unplanned
events, such as the CANDU Owner’s Group (COG) weekdynescreening meeting, IAEA’s
International Reporting System, the U.S. Departmeg&ineigy website and others. These
Lessons Learned Reports are generally distributed tofispdigitargeted facilities and
programs as an attachment to an email, but they argpasted on the OPEX website and the
internal AECL website.

A recent example of the use of external OPEX igoblpm was identified at Gentilly 2 that
relates to the early ageing of Inconel springs under nestaiditions. An ImpAct was raised
to record the problem and via this process it was recogriiaethe MAPLE Reactors also
used Inconel springs. An assessment of the use of tiigspyas undertaken with respect to
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their use in MAPLE and a number of actions were takemsoire continued safe operation.

3.1.3 Progress of Maintenance

3.1.31 MAPLE 1 Reactor

Maintenance and calibration of equipment was conducseccuired, based on the
configuration of the facility. Various testing activitie®re carried out and rounds and
routines procedures were completed. All MAPLE 1 mainteaaativities were completed as
planned. This comprised of regulatory preventive maintemsasks and mandatory
preventive maintenance tasks. To put this into someggrduring the current licensing
period a total of 2580 PMs were completed, 485 of which wediability PMs, and 247 of
which were Mandatory PMs.

All applicable Operator Test Procedures (OTP) for bofat@&ystem 1 (SS1) and Safety
System 2 (SS2), and the Exhaust Air Filtration SyqteAFS) in MAPLE 1 were executed
on a schedule implemented to ensure that they are cexdastequired, consistent with the
reactor status. The Emergency Filtration System (E¥S)placed on-line for monthly trip
and alarm testing, for filter and absorber testinggfamper maintenance, for MAPLE
facility ventilation tests, and for testing of the E3. A total of 560 OTPs have been
completed in the current licensing period on MAPLE 1 syste

In 2006 September, the MAPLE 1 Reactor was placed in ttw&&hutdown State for an
extended maintenance outage in order to prepare fortmpeaa powers up to 5 MW. During
this outage period, DIF Operations completed:

« Maintenance on the Safety System 1 Shut Off Rods (20&}he
Resistance Temperature Detectors (RTD);

+ Testing of the Primary Cooling System (PCS);

« Safety System 1 and Safety System 2 Wire Remediation;

« Commission verification testing;

+ Installation and testing of the new Reactor Computerti©@bSystem
Baseline Software Version 4.6.1; and

» Continued execution of OTP, as per the OTP schedule.

The DIF planned outage lasted 48 days. The outage wasetechpin 2006 November 29
without any significant Human Performance Errors or issas measured by Event Free Day
Resets (EFDR).

3.1.3.2 MAPLE 2 Reactor

Various maintenance and testing activities were caougcnd rounds and routines
procedures were completed.

Operator Test Procedures for Safety System 1 wereondtcted, as the safety system
remained tripped with all channels manually rejected dueetogactor being in the
Guaranteed Shutdown State. However, Safety System 2neiravailable with the reflector
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poised and all applicable Operator Test Procedures wengetaoh to confirm functionality
of each trip test. The Emergency Filtration Systera placed on-line for monthly trip and
alarm testing, filter and absorber testing, damper maamee, MAPLE facility ventilation
tests and testing of the EAFS.

3.1.3.3 New Processing Facility (NPF)

Various maintenance and calibration activities werdeazhout in the facility. In addition,
field improvements, revisions to operating manuals, enlklaegeipment readiness, and
dispositions of non-conformances were conducted.

The mandatory testing of the charcoal absorbersragedito be suspended due to the NPF
being non-active.

The performance of the current diesel generator wagitesta monthly basis, with each test
completed successfully. Semi-annual load testing was letedpin 2006. A new small diesel
generator was added to supply certain systems, as a bazkhepcurrent diesel generator
that provides Class 3 power to DIF.

3.1.34 General Maintenance

Routine testing of the High Efficiency Particulate BHEPA) filters in the Dedicated
Isotope Facilities ventilation systems was carried oyeashe required schedule with no
issues found.

3.1.35 Jumpers

The purpose of a Jumper is to ensure that any tempdranges to a component, system,
structure, equipment, computer hardware or software, Opesdliocument / Operating
Procedure, or urgent documentation corrections containedused by MAPLE 1, MAPLE
2 or NPF are documented and authorized.

The procedurdumper Systemnwas revised to address Findings from the 2005 CNSC Audit of
DIF Operations. DIF Operations Management undertook #tatine to reduce the number

of jumpers in the Facility, with a specific focus ames that were older than 6 months. To
date, the number of jumpers has been significantly redace target removal
dates/milestones for the remainder have been revieweapbgndved by the Facility

Authority.

Since DIF Operations management undertook a jumper renminetlive, 50% of the
jumpers that have been in place for over 6 monthe baen removed.

3.1.4 System Performance Monitoring

During the current licensing period, a System Performifar@toring Program was
initiated. This consists of a standard process, whicbrapasses the activities used to
establish system, structures, and components monitogugeenents, to evaluate system,
structures, and components performance, and to repogsolts; including the provision of
input to changes or improvements to the facility.
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Since the inception of the System Performance Mangd?Program, several field walkdowns
have been performed and many system binders have beeregrbgdhe respective System
Responsible Engineers for MAPLE 1. The program is wairiull year of production

before full implementation can be achieved, as iesadin accumulation of meaningful data.

3.15 Fire Protection

There were no fires in the Dedicated Isotope Fadldigring the current licensing period.
Fire drills were conducted during 2006 April, with no issuestb Two separate third party
independent reviews of the DIF fire protection system \as@ conducted, one in December
of 2005 and the other in December of 2006. DIF personnel atmemg to address findings
from the 2005 report, most of which are recommendationsnfmovement. The 2006 report
is currently in-progress by the third party reviewer andnedget been received by DIF. In
addition to these independent reviews, DIF undergoes thipdtire Prevention Inspection
performed by Fire Prevention Officers.

During the internal audit performed by the AECL Perforogaimprovement and Nuclear
Oversight (PINO) group in 2006 November, the DIF was sohglut by the audit team,
which included several industry peers, as a model for gtef¢he site in terms of good
building design and management taking responsibility for nstaleding and developing a
fire-prevention culture.

3.1.6 Public Information Program

AECL Public Information Program continues to evolve ardkensteady progress. Proactive
and transparent actions taken during the current licensingdpEe enhancing the program
and further activities are planned for operations movingdod. A major improvement to

the program resulted from comments made by the Commiasith interveners at the Day
Two Public Hearing in 2003 April with respect to AECL being enopen in its
communications (reference was to redacted reportsiraety delivery of information). As a
result, AECL implemented a Disclosure Policy whicpasted on the external website. The
introduction of the Disclosure Policy was shared whighn ¢ommunities and public interest
groups prior to being launched and since its launch in 2005r8lepteAECL has responded
to about 1,100 requests for information. Furthermore, AisQlosting copies of annual
environmental monitoring reports, the Ecological EffeeviBw of Chalk River Laboratories,
the Comprehensive Preliminary Decommissioning Plan FallCRiver Laboratories, the
associated Framework for a Communications and Publicutatisn Plan, and other key
reports of interest on the external website as thegrbe available. While all of these reports
can be accessed on the website, copies are also providiédtakeholders (this includes
local and regional public interest groups) to ensure thekept apprised in a timely manner.

As public tours of the site are no longer possible due tare@d security post 9/11, it is
important to find other ways to keep the public informed. Duttig) period, regular
briefings and discussions with regard to all aspects obosiness continued with federal,
provincial, county, and municipal elected officials and @daron both sides of the Ottawa
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River. Members of the Dedicated Isotope Facilitiesaatevely participating in these
meetings are providing regular updates on the project. Thesengs provide the
opportunity for AECL to share information on the cutrstatus of our operations and
projects and to listen to the concerns that councileeir constituents may have. Participants
complete a survey at the end of each meeting to meeectiveness and value.
Collaborative efforts are made to promptly resolve issWhile no major issues have been
raised, AECL continues to support the Municipalité rédma comté de Pontiac in their
efforts to develop an emergency response plan. AECLirnwaed to make a presentation on
its emergency preparedness program to the Fort Williamsa@ats’ Association in 2003
July and AECL’s Emergency Preparedness management thetepresentatives from
Québec ministries 2005 October 11 to 2005 October 12 to toddRhEReactor and discuss
the NRU planning basis. AECL also sits on the Chalk RReggional Nuclear Emergency
Preparedness Committee and is currently working witlgtbap to revise their plans to
coincide with a new exclusion zone of 9 km. Informaenemergency exercises, testing of
the new site siren system as well as reportable ec&ssified as Significance Level 1 or 2
is provided to community stakeholders and the Emergency MareageéOntario Duty

Officer.

During the last licensing period AECL releaseahtact its quarterly bilingual community
newsletter in the fall of 2006. Mailed to more than 33,08@lenmts, businesses, and
interested members of the public, it features a note fhenvice-President of AECL Nuclear
Laboratories, profiles of the people and the work demsite, environmental monitoring
results, and an opportunity for community input with a questitd answer sectio@ontact

is also posted on the external website.

AECL’s external website continues to improve. Recéanges include the addition of
sections on the MAPLE Reactors, the New Processaegity, and the importance of
medical isotopes and the posting of documents of pubBcast. Information on
decommissioning and waste remediation projects is avaitata includes details on
projects, dates and locations of public information sesgslettsrs to officials and public
interest groups, and contact information. Informaticupdated as warranted. A section on
Community Relations was added in 2006.

In 2006, AECL launched Environmental Stewardship Council tore@heommunications
with key area stakeholders and the communities surrogrigi operations near Chalk River,
Ontario. Meetings provide regular opportunities for facéat® discussion that promotes
two-way dialogue on environment-related matters and ¢oipées including MAPLE and
NPF.

In February and March of 2007 a number of breakfast ngsetirere held with local
residents (Deep River and Renfrew) to provide informatenmaining to the MAPLE and
NPF licence renewal in addition to general informatiathh wespect to operations on the
CRL site.

Finally, the highlight for AECL’s public information prograsiundoubtedly the successful
transfer of Canada’s first nuclear reactor, ZEEP (Zerergy Experimental Pile), to the
Canada Museum of Science and Technology in Ottawa duringQ€@ber. This was a
collaborative effort between AECL and the Museum wigmendous care and attention
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being paid at all times to ensuring public safety. CNSC wi@fé kept informed throughout
the transfer process and provided the necessary approvals

3.1.7 Foreign Materials Exclusion Program

DIF Operations operates a Foreign Materials Exclusiognam to minimize the risk of any
foreign material entering the reactor building, spealiy the reactor and service pool.
During the last licensing period a self-assessment dféheign Materials Exclusion
program was undertaken. While a number of improvemerractvere identified which
would further enhance the program, it was determined ted&ME program had been fully

implemented.
3.2 Performance Assurance
3.2.1 Quality Assurance

A number of initiatives have been undertaken by DIF Opmatwith respect to
improvement of the quality assurance programs in use.YOfrtk@ortance is the
implementation of the Continuous Improvement Plan J@Rich has been used a vehicle
for identifying improvement actions resulting from auditégrnal & external) in addition to
self-assessments and defining appropriate actions toyréwse finding. In addition, during
the recent licensing period, DIF Operations has introdueedge of “Event Free Tools”
throughout its operations to make further improvements rgspect to the quality of its
operations. Details of the specific processes thatdpdtations has introduced, e.g. CIP,
event free tools, and details of audits and self-assgsmarried out within DIF are
provided below.

3.2.11 Continuous Improvement Plan

3.2.1.11 Overview

Based on the review of an internal assessment in 2005 A@NSC audit in 2005 June,
observations from industry mentors, and findings and tregnds Unplanned Event Reports,
DIF developed a “Continuous Improvement Plan” (CIP). attgons in the plan are
monitored on a regular basis. An example of one athanwas put in place as a result of
internal assessment and CNSC observation is themggitation of the ImpAct process,
details of which can be found in 3.1.2.1.

As implementation progresses, the plan is updated andietwbds required to reflect
operating experience and feedback from industrial peerstier independent assessments.
The initial CIP was implemented in DIF in 2005 SeptemBewision 1 of the plan, with 59
additional actions, was subsequently released in 2006ryanua
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The CIP has been developed to achieve the following:

» Clearly communicate accountabilities for program requaneisand for execution
of work,

* Implement an Operation Score Card to continuously etajperformance,

* Implement a Human Performance Improvement program fora@pes and
Maintenance,

* Incorporate lessons learned from major improvemeniRU processes,

» Establish performance benchmarks against utilities and mtkearch reactors,

* Improve the planning process by incorporating lessons learnadufilities and
other AECL projects, and

* Implement a plan for a transition from the MMIR R to routine operations,
maintenance, and technical support.

DIF management identified a set of actions and an imgfgation strategy to achieve
improvement. These actions were grouped into four maesaof improvement:

* Leadership,

 Human Performance,

* Processes, and

» Equipment Performance Programs.

Based on a review of best industry practices, DIF Omeratiave developed and
implemented conduct of operations expectations. Witlstasgie from recognized experts,
DIF Operations has developed and implemented an obsereatd coaching program for
operations and maintenance staff.

3.21.1.2 Progress Highlights and CIP Performance

The following provides a summary of progress highlightsarmeall CIP implementation
within the four continuous improvement areas:

Leadership

» DIF Operations was reorganized along functional linedairto Canadian
nuclear utilities.

» Staffing was doubled.

» Detailed Accountability Statements for all Managersenmepared and issued.

» Several DIF Management Team workshops were held teaserDIF
organization commitment to improvement.

» Improved plans/schedules for DIF Operations activitiesavdeveloped.

» Several managers visited Darlington and Point Lepreau titidare themselves
with industry practice and standards.
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Human Performance
* Industry peers helped to adopt current best practicesirfrdunstry.
» Expectations for operations conduct were issued and itrdiaing completed.
» Field observation/coaching was rolled out and initial trejraompleted.
» Self-assessment plan was issued; overview trainiogngplete.
» The Facility Authority Approval Record (FAAR) processsanmplemented.

DIF Processes
» Work planning process was improved.
» Control of licensing correspondence was improved.
* Operations documentation was implemented in TRAK.
» Storage of records was consolidated.

Equipment Programs
» Document describing all elements of the DIF Maintenamogrdm was issued.
» Maintenance deferral process was implemented.
» Baseline operations documentation list for the CofRmm was implemented.
» A System Performance Monitoring program and supporting procedume
issued.

3.2.1.13 Monitoring of CIP Implementation and Effectiveness

For progress, a detailed activity plan developed fronCiReaction plan is used as the basis
for monitoring progress of implementation of the impmoeats. A work-down curve, as
shown in Figure 3-2, is derived from this.
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DIF CIP Workdown Curve
(Progress versus Plan - End 2006 Dec)
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Figure 3-2 : CIP Workdown Curve

3.2.1.1.4 Current Status Summary of the Continuous Improvemerilan

The overall progress of activities for the CIP as of 280iil is 93% completed (252 of the
272 actions completed).

Revision 2 of the CIP and the Quarterly Status Repoth®mperiod ending 2006 December
31, was transmitted to the CNSC in 2007 February. The Gifnaent was revised to
incorporate new actions, remove completed actions andiestpk transition to the new
Improvement Action (ImpAct) Process, a process foblem identification and subsequent
corrective actions. Completion of the remaining actioll be monitored through ImpAct.

DIF Operations CIP team continues to meet on a bi-lydssis to review action progress
and discuss additional attention that may need to l@ngosongoing actions. NLBU senior
management provides oversight to the CIP.

DIF Operations has also been working with the MMIRBj&ut to assist where possible with
the Performance Improvement Plan.

The CIP has been successful in initiating operatingopadnce improvements. Of note are

achievements such as: exiting GSS, operation at poweoss2kW and 5 MW, an event-free
maintenance outage, and the integration of ObservatidrCoaching into DIF Operations
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culture. It should also be noted that the MMIR projext imitiated a Project Improvement
Plan, details of which are provided in Appendix A.

3.2.1.2 Event Free Tools

The purpose of the Event Free Tools (EFT) are to migimizman performance errors,
ensure and safe execution of activities, and to suppoxragssafety culture based on a
formal and disciplined approach to all activities. EFTenbgen embraced industry wide as
key to improving performance.

During the current licensing period, EFT was rolled-oubtigh training to all DIF

Operations Staff. Event Free Tools, such as a questiottingla and conservative decision
making, have been embraced by operations staff as c@@ehan the event free maintenance
outage and the constant use of EFT during PCR testing.

Furthermore, the use of EFT is continually verified exidforced through regular
Observation and Coaching performed by all DIF Operationsrgade

3.2.1.3 Self-Assessments

DIF Operations developed and implemented a self-assespmerss in 2005 October based
on the AECL Company Wide Self Assessment Procedulréhe DIF managers were trained
in the new process of self-assessment.

In accordance with DIF Self-assessment plans, 10 plafioeused self-assessments have
been completed by the end the fiscal year 2006-2007. In addteatditional focused self-
assessments, not in the original plan, were also ctediukctivities are underway to
continually execute DIF self-assessment plans and to adaingsssues arising from self-
assessments. Through completing these actions, DIF t@peres continually improving and
refining their practices, processes, and overall safdtyre.

3.214 Audits

A number of audits, both internal and external, have beelertaken in the recent licensing
period. In addition, outstanding issues from previous abdis been addressed in the
current licensing period. As detailed above, the CIP has instrumental in taking the
results of audit finding and producing specific actions whidien completed, address the
audit finding and refine the manner in which operationsanelucted within DIF.

3.214.1 2003 Commissioning Quality Assurance Program Audit

The CNSC audit 03-C-05 resulted in 7 Directives and 2 Actioticls. AECL has submitted
responses and supporting information to address this aheitCIRSC has confirmed that
AECL responses to 3 of 7 Directives and 2 Action Noticesaaceptable. As requested,
AECL has submitted additional supporting information fe témaining 4 Directives and
awaits CNSC staff confirmation that the responsebdsé Directives are acceptable and that
audit 03-C-05 is now closed.

6400-00521-LP-001 2007/03/22



UNRESTRICTED
6400-00521-LP-001 Page 22
Rev. 0

3.2.1.4.2 2005 DIF Operations Quality Assurance Program Audit.

The CNSC audit OMSD-AECL-2005-T4009-QA-12 resulted in 1 Diregt®vAction

Notices and 3 Recommendations. The CNSC has confirmedHBGL responses to the 3
Recommendations were acceptable. The Directive andi@nAldbtices have been reviewed
by CNSC staff and responses prepared to their commen&EBL-CNSC meeting to
discuss the details of the Directive and each Actiotidd is scheduled for 2007 May.
AECL'’s formal responses and supporting information to addhessudit is scheduled to be
issued to the CNSC by the end of 2007 May.

3.2.1.4.3 2007 Quality Assurance Program Audit

The Dedicated Isotope Facilities Commissioning Qualityudgnce Program Inspection
(Type 1) took place in 2007 April. While the final report hasyet been produced, DIF
operations has identified where further work is requicedddress some weaknesses in its
procedures. One specific example being the ImpAct prpedssh is discussed in section
3.1.

3.214.4 Internal Audits and Assessments

From 2006 April to present there have been three irteuaduations of DIF Operations,
performed by Corporate Quality Audits in line with the=Bperations Audit Program Plan.
Two of these evaluations were conducted as audits ands@reassessment.

As a result, a total of three non-conformities welentified. To aid resolution of these non-
conformities DIF initiated sixteen actions, sevenhalse actions have been completed with
nine continuing to be in progress.

The evaluations also identified thirty opportunities fopiavement / recommendations, DIF
Operations initiated twenty-four actions in responséése. Eight of these actions have been
completed with sixteen on going. These actions weredaidne CIP which is the vehicle

for tracking and ensuring their completion. A significantber relate to refining the
processes in use in the DIF Maintenance section. inglexception of two long-term

actions being handled by the MMIR project, all othercaxdiare scheduled for completion
prior to the end of 2007 June.

3.2.2 Training Program

DIF specific training programs are in effect for both MA&Pand NPF, details of which are
provided below. In addition, DIF is fully implemented liespect to the CRL site training
programs, details of which are provided in Appendix A.

It is worth noting that training continued through thosequsriwhen operations within DIF

were limited, e.g. times when MAPLE 1 commissioning ofiena were on hold pending a
path forward to resolve PCR issues. Refresher and updati@g in these periods, together
with the execution of regular testing procedures (e.g.SpMelped ensure that the Reactor
Operators remained in a high level of readiness fomwbactor operations resumed.
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3.2.21 MAPLE

CNSC Initial Certification exams were written in 2005e€amd November and 2006
October resulting in 7 additional Reactor Operatoliagbrg the total number to 13, and 3
Manager, Operations, bringing the total number to 8, ree@NSC certification. There are
sufficient certified MO and RO to cover the shift reqaients for MAPLE Operations as per
the Operating Limits and Conditions (OLC). The desaipbf the curriculum has been
updated and the Training Plan has been revised. The MAPL&EdReaemained on a two,
12-hour shifts per day operating schedule.

3.2.2.2 NPF

Hot Cell Technicians (HCT) are continuing their initiad-@the-Job/ Field Check Out
training. Furthermore, authorized HCTs are continuing theining with update and
refresher training. One new HCT completed the classipanion of the initial training
program and is continuing with On-the-Job training. Twold@ho have taken new
positions as NPF Supervisors and started on supervisamngaire also continuing with
their initial On-the-Job/ Field Check Out training.

There is sufficient staff, 6 HCT supervisors and 14 H@J spver the shift requirements for
the NPF as per the Operating Limits and Conditions (OILG% NPF continued to be staffed
24-hours a day, seven days a week with shift schedule®insth those in place in the
MAPLE facilities

3.3 Emergency Preparedness

The DIF organization is fully integrated with the CRte€Emergency Preparedness
program. Specific details of the program and its implegatem within DIF can be found in
Appendix A.

During the current licence period, Emergency PreparednesiSige Services conducted 3
successful drills. There was a Fire Drill in 2006 ApriB@mb Threat Drill in MAPLE 1 in
2006 December, and a High Radiation Drill in the NPEGB6 November.

Three improvement actions were identified and have beepleted as a result of these
drills, one specific action being a repair to a faultydrd light.

3.4 Environmental Protection

The DIF organization is fully integrated with the CRte€Environmental Protection
program. Specific details of the program and its implegatem within DIF can be found in
Appendix A.

The Dedicated Isotope Facilities remain consistentigvbeégulatory Action Levels and the
Derived Release Limit (DRL).

Within the current licence period a set of “Signific&mvironmental Aspects” (SEA) have
been identified and documented. SEA are reviewed annually@dated as required. SEA
Training for all DIF staff is now fully complete.
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An internal audit of the implementation of the AEEhvironmental Protection Program at
the facilities at Chalk River Laboratories was conddiite2007 January. The Dedicated
Isotope Facilities was included as one of those faalifidhere were no deficiencies
identified against the DIF during the audit.

Installation of an on-line chlorine analyzer for MAPLE Reactors Process Water System
discharge from the Primary Cooling System Heat Exchamgth remote monitoring at the
powerhouse, is planned for Fiscal Year 2007-2008. The purpoisis afiit is to help
optimize the amount of chlorine that is used to tleafirocess water.

As DIF is not yet fully operational, data pertainingstdid, liquid, and gaseous emissions is
not reflective of the performance expected when fodlrations come into effect. However,
DIF Operations has fully implemented an Environmentatdtion program such that
effective environmental monitoring and protection is ircpla

3.5 Radiation Protection & Industrial Safety

The DIF organization is fully integrated with the CRtesRadiation Protection program.
Specific details of the program and its implementatthin DIF can be found in Appendix
A

Due to the limited level of operation within MAPLE, andma so within NPF, the doses
recorded currently are not reflective of the perforoeaexpected when full operations come
into effect. Currently, no individual has received a cotted effective dose above 1 mSv in
2006 while working at the DIF.

In addition, there is a sufficient number of qualifiRddiation Protection staff in the DIF,
that is, one Manger of Radiation and Industrial Sesapported by 7 Radiation Surveyors.

The Radiation Monitoring Systems in the Dedicated Isoegrlities operated as expected
throughout the current licensing period. There were naggsto this equipment and no new
procedures were implemented.

Industrial Safety for the DIF organization is coveredh®y€RL site Occupational Safety
and Health program which is fully integrated within DIfpe8ific details of the program and
its implementation within DIF can be found in Appendix

During the current licence period there were no recordabidime accidents in the MAPLE
Reactors during the current licensing period, however, thassone recordable lost-time
accident in the New Processing Facility. In Decentf&2006, an employee was at a co-
worker’s desk and when the employee turned to leave ghigght foot got caught in the
strap of a soft-sided briefcase under the desk. The gegldid not fall, but twisted and felt
sharp pains in his/her right hip. The CRL accident reportinggss was followed and an
accident report was prepared.

3.6 Nuclear Security

The DIF organization is fully integrated with the CRtesNuclear Security program.
Specific details of the program and its implementatithin DIF can be found in Appendix
A
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3.7 Safeguards and Non-Proliferation

The DIF organization is fully integrated with the CRteNuclear Materials and Safeguards
Management (NM&SM) Program. Specific details of the progand its implementation
within DIF can be found in Appendix A.

During the current licensing period, the DIF has succhgshet all NM&SM program
requirements.

3.8 Commissioning

3.8.1 MAPLE 1

Various activities were pursued in the MAPLE 1 Reactoh wie primary objective of
operating the reactor at high power to re-measure theiPGoefficient of Reactivity. The
facility incurred several major changes including: instmifabf an additional interlock trip
for Safety System 2 (the “Reflector Vent Line Higéviel” trip) and installation of the
Reactor Computer Control System Baseline Release (RS@i&yare Version 4.6.1.

A Safety Case for operation up to 2 kW was prepared and satrtottCNSC for approval in
late 2005. The MAPLE Operating Limits and Conditions documes revised to reflect
reactor operation at a power up to 2 kW, and was approvée: (§afety Review Committee
(SRC) and the CNSC staff.

Following submission of the Safety Case, AECL applie@NSC staff for approval to exit
the MAPLE 1 Reactor from GSS in 2006 January. Subsequéritbwing completion of
operations readiness activities, DIF Operations declaatiness to remove the reactor from
GSS and operate MAPLE 1 at powers up to 2 kW. The declasatiere accepted by the
Facility Authority 2006 April and the records documentingrapens readiness were
submitted to CNSC staff.

Upon successful completion of all licensing prerequiséggproval to remove the MAPLE 1
Reactor from GSS was granted by CNSC staff in 2006 Apria Assult, the MAPLE 1 core
was removed from GSS on 2006 May 01, and the Facility Aiyheleased the transfer key
(as per the Operating Limits and Conditions) to the Mayager of Operations. After
installing three modified target clusters in the reactoe, core refuelling was completed in
2006 June.

On 2006 June 30, an approach to Critical was completed aemdabtor reached criticality.
MAPLE 1 continued to operate at up to 2 kW until 2006 Septefdiherhen it was placed
in the Secure Shutdown State (SSS) for an extendedanaie outage to prepare for
operation at powers up to 5 MW.
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3.8.1.1 Power Coefficient of Reactivity

On 2007 January 30, AECL received approval from the CNS€tsthégin baseline testing
to confirm the PCR. These baseline tests were coetptat 2007 April 09, and included
raising reactor power on six separate occasions fori@dpaf a few hours. The maximum
power achieved was 48% full power, or 4.8 MW.

The results of these tests confirmed the values recand3, and all acceptance criteria
were met. CNSC staff observed all tests and weréen@ance at the interim results review
meetings.

The next phase of the PCR tests is to modify thednélthe reactor core. Tests are
underway to commission the new core and to re-measeifeGR. Upon receipt of approval
from CNSC staff, modifications will begin.

3.8.2 MAPLE 2

As stated previously, the MAPLE 2 Reactor remained in @8%g the previous licensing
period. No commissioning of the MAPLE 2 Reactor took place.

3.8.3 New Processing Facility
The following commissioning activities have taken place duthiegcurrent licensing period:

* The redesigning of the two major waste handling syst@aleination and
Cementation. Replacements for the calcination uwitthe cement mixer unit are
being tested and will be implemented to resolve reliakalitg maintainability
issues.

* A new Small Diesel Generator has been added to theaN@#s currently being
maintained. Commissioning of the Small Diesel Geneiateell advanced and is
planned for completion during 2007.

* Improvements continue to be implemented on the Closeg Cwmoling System to
add overpressure protection and to provide back-up coolingdwydier in the
event of loss of two independent sources of Class 3powe

In addition to the above major areas, other changetince to be implemented to other
systems to improve operability and reliability.

Furthermore, in 2005-2006, AECL completed a HAZards and OPigydbiAZOP) group

of studies for NPF. HAZOP is a structured technique us@tetdify and evaluate the
potential hazardous events and operability issues forc@ 0A process was implemented
for reviewing and assigning priority to the HAZOP findings &4l &s all the outstanding
remedial work. Three categories were used for assigningtpriby Work to be completed
prior to active commissioning; 2) Work to be completedno in-service; and 3) Work for
completion after in-service. Al HAZOP recommendasiavere dispositioned and prioritized
for implementation.

Throughout 2006, Commissioning Specification and Objectivéglaair associated System
Status Table documents were produced as part of the NPF i€siomng process.
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4. PLAN AND SCHEDULE FOR LICENSED ACTIVITIES

This section presents the plan and schedule for theskckactivities for the MAPLE
Reactors, MIPF, and NPF.

The current plan for the licensed activities is based mavised strategy to enable the
MAPLE 1 Reactor and NPF to begin routine productioradfoisotopes prior to completion
of nuclear commissioning of the MAPLE 1 Reactor up to 10 MW $trategy, which
includes placing the MAPLE 1 Reactor “in-service” at 8 M\\gves for the possibility that a
resolution to the positive PCR issue may not be follglemented and demonstrated by 2008
October 31. It is noted that AECL intends to comptegawork to commission MAPLE 1

and MAPLE 2 Reactors up to 10 MW after MAPLE 1 has beeregldin-service” at 8 MW.
The plan for completing the commissioning activities ufp@dVW will be developed based
upon the measurements of the PCR value up to 8 MW.

After the MAPLE Reactors, MIPF and NPF are placedsénvice”, planned outages for
maintenance will be performed in accordance withiedicated Isotope Facilities (DIF)
Periodic and Inaugural Inspection Prograj@-1] andDIF In-Service Inspection Program
[4-2]. DIF Operations will prepare a Maintenance and Prigluschedule prior to the
declaration of In-Service Operation of the DIF. Thentenance schedule will involve two
major maintenance outages, most likely occurring duriaggning and fall, and the
production schedule will ensure that AECL meets alttustomer isotope requirements.
In addition, once the MAPLE 2 Reactor has been detkr&ervice, it is planned to
alternate operation with the MAPLE 1 Reactor to ensucenstant production of isotopes.

The schedules up to declaring all facilities in-servieesiwown in Figure 4-1, Figure 4-2,
and Figure 4-3. It is noted that these are “work schedaled’they contain uncertainties
associated with the positive PCR and the work to biepeed beyond 5 MW for the
MAPLE 1 Reactor. The path forward may change eitheresghat or significantly as more
data and analysis related to PCR become availabletésimat 5 MW. After additional data
has been analyzed and progress has been made in timinitien of the cause of the PCR,
the schedules will be revised to improve the degreertdiney and commitment beyond

5 MW.

The schedules, based on AECL key milestones, havedas@toped to establish targets by
which the MMIR/DIF management runs the project, inoadance with the current plan for
licensed activities. The AECL key milestones addressdtelatory hold points included in
the current operating licences for the MAPLE Reactdi®F, and NPF, and the acceptance
criteria identified for each regulatory hold point in ®SC Commission Member
Documents CMD 05-H20 [4-3], CMD 05-H21 [4-4], and CMD 05-H21.A [4}5is noted
that not all the AECL key milestones are specificalbntified in the aforementioned CNSC
CMDs. For example, the CMD 05-H20 [4-3] does spécify separate acceptance criteria
and actions for obtaining approval to operate MAPLE 1 ®eap to 5 MW, up to 8 MW or
to declare “in-service” at 8 MW, as these intermedmilestones are part of AECL’s revised
strategy to resume nuclear commissioning of the MAPLE tt8eand to enable the
MAPLE 1 Reactor and NPF to begin routine productioradfoisotopes. To demonstrate
assurance for operating the MAPLE 1 Reactor at therdiftgpower levels mentioned above,
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AECL has derived acceptance criteria from those reqfureabtaining agreement to resume
nuclear commissioning and approval to operate above 8 MW {vainicpart of [4-3]), where
applicable. They have been included separately to clekatyify the AECL deliverables for
these specific AECL key milestones.

The AECL key milestones for the remaining period of tineent licence and for the next
licence period are presented in Table 4-1. Details oadheties planned by AECL to
address each key milestone are presented in the folleulmggctions. Details on the
progress and current status, as well as deliverableAB&it plans to produce to address the
outstanding licensing prerequisites identified in the CNE3Ds [4-3], [4-4], [4-5] are
presented in Appendix B.
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Table 4-1 : Key Milestones
Facility Milestone Planned
To complete during current To complete during next licence AECL
licence period (until 2007 period (2007 December 1 to Activities to
December) 2011 October 31) Address the
Milestone
MAPLE 1 5 MW CNSC staff approvals to operat See
MAPLE 1 to complete PCR Section 4.1.1
re-measurements
5 MW MAPLE 1 available to irradiate See
targets for NPF Active Section 4.1.1
Commissioning and irradiate
xenon gas for MIPF Nuclear
Commissioning
8 MW CNSC staff approval to operate| See
up to 8 MW Section 4.2.1
8 MW MAPLE 1 available to irradiate | See
targets for NPF Active Section 4.2.1
Commissioning and irradiate
xenon gas for MIPF Nuclear
Commissioning and In-Service
Operation
In-Service at MAPLE 1 available for See
8 MW In-Service at 8 MW Section 4.2.1
Above 8 MW CNSC staff approval to operate| See
above 8 MW Section 4.2.1
In-Service above MAPLE 1 available for See
8 MW In-Service above 8 MW Section 4.2.1
MIPF Nuclear MIPF available for Nuclear See
Commissioning | Commissioning Section 4.1.2
In-Service MIPF available for In-Service See Sertio
4.2.2
In-Service Planned outages at MIPF See Section
Operation 4.2.2
MAPLE 2 2 kW CNSC staff approval to restart | See
and resume commissioning up tp Section 4.2.3
2 kW
500 kW CNSC staff approval to operate| See
up to 500 kW Section 4.2.3
8 MW CNSC staff approval to operate| See
up to 8 MW Section 4.2.3
8 MW MAPLE 2 available to irradiate | See
targets Section 4.2.3
In-Service at MAPLE 2 available for See
8 MW In-Service at 8 MW Section 4.2.3
Above 8 MW CNSC staff approval to operate| See
above 8 MW Section 4.2.3
In-Service above MAPLE 2 available for See
8 MW In-Service above 8 MW Section 4.2.3
NPF Active CNSC staff confirmation that See
Commissioning | prerequisites for NPF Active Section 4.1.3
Commissioning are completed
In-Service NPF available for In-Service See
Section 4.2.4
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4.1 Planned Activities until 2007 December
4.1.1 MAPLE 1 Reactor
Between 2007 April and December, AECL plans to completétlmaving activities for
MAPLE 1:

1. Complete all licensing prerequisites to allow thetagao operate up to 5 MW (5 MW
Milestong to perform tests to re-measure the PCR, to aid imnmetag the cause of the
positive PCR, and to assess proposed changes for mgigh&mpositive PCR.

2. Identify and complete the remaining licensing prereqgsisitallow the reactor to operate
at 5 MW to irradiate targets for active commissionifghe NPF and irradiate xenon gas
for nuclear commissioning of the MIPF (based on a suftdesstcome of the PCR tests
and implementation of the associated design changgsrticular, to support the
request to obtain CNSC staff approval for interim openagit 5 MW, AECL plans to
submit:

» A safety case to demonstrate that there is no impaléalth, safety, security, the
environment, and Canada’s international obligations;

* Request for approval of changes in the MAPLE OLCs reduoesupport
operation at 5 MW;

» Documents to address the licensing issues associatedbtiining CNSC staff
approval to operate MAPLE 1 at 5 MW, as described in Secibl.1.3 and
B.1.1.4; and

* A plan to operate the MAPLE 1 Reactor to irradiateoxegas for the MIPF
Nuclear Commissioning and to irradiate MAPLE targetdlierNPF Active
Commissioning.

4.1.2 MIPF

It is assumed that Nuclear Commissioning of the MIPFb@gin once the MAPLE 1
Reactor has operated up to 5 MW. Between 2007 April and Dege®ECL plans to
complete the following activities for MIPF:

1. Complete Non-Nuclear Commissioning;

2. Submit documents to address the licensing issues assauidt@dtaining CNSC staff
approval for irradiating xenon gas for the first time¢he MAPLE 1 Reactor, as
described in Section B.3.1 (Nuclear Commissioning Milegtcaral

3. Commence Nuclear Commissioning.
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4.1.3 NPF

Pursuant to Licence Condition C2 (a) of NSPFOL-3.02/2003,[4sfjjroval was granted in
2003 May to commence Active Commissioning of the NPF. Betw2007 May and
December, AECL plans to complete the following actigitier NPF:

1. Complete the licensing prerequisites to obtain CN&ff ®nfirmation of readiness for
performing the Active Commissioning (Active Commissionindelstong. To
demonstrate completion of all prerequisites for Actiwerthissioning readiness, AECL
plans to submit:

» A safety case to demonstrate that there is no impaléalth, safety, security, the
environment, and Canada's international obligations.

» Documentation to address the licensing issues associatedatining CNSC
staff confirmation of readiness for Active Commissiwy, as described in
Section B.4.1.

2. Commence Active Commissioning.

4.2 Planned Activities During the Next Licence Period

42.1 MAPLE 1 Reactor

During the next licence period, AECL'’s plans for the MAPPL Reactor are as follows:

1. Identify and complete the licensing prerequisites tmaihe reactor to operate up to
8 MW (8 MW Milestong. Operation of the MAPLE 1 Reactor up to 8 MW will allbav

e Perform tests to re-measure the PCR.

» Ifrequired, and depending on the results of the te§9v, perform tests to aid
in determining the cause of the positive PCR and to aasé#sr confirm
proposed changes for mitigating the positive PCR.

» Confirm the effects of fuel burn up and the transitioaricequilibrium core by
re-measurements of the PCR.

* Implement measures for mitigating the positive PCR.
* Operate to irradiate targets for NPF Active Commissigni

* Irradiate xenon gas for the MIPF Nuclear CommissionirdylarService
operation.

* Operate to increase experience in the operating perfornoditice reactor.

To support the request to obtain CNSC staff approval tcatpep to 8 MW, AECL
plans to submit:

» A safety case to demonstrate that there is no impaléalth, safety, security, the
environment, and Canada’s international obligations;

* Request for approval of changes in the MAPLE OLCs reduoesupport
operation up to 8 MW;
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» Documents to address the licensing issues associatedbtiining CNSC staff
approval to operate MAPLE 1 up to 8 MW, as described iti@eB.1.1.4;

* A plan for the anticipated tests to re-measure the RC&d in determining the
cause of the positive PCR and to assess proposed changesgating the
positive PCR; and

* Anplan to operate the MAPLE 1 Reactor to irradiateoxegas for the MIPF
Nuclear Commissioning and to irradiate MAPLE targetstierNPF Active
Commissioning.

2. Identify and complete the licensing prerequisites tmalh-Service Operation at 8 MW
(In-Service at 8 MW MilestorneA revised strategy is currently considered to enalale th
MAPLE 1 Reactor and NPF to begin routine productioradfoisotopes prior to
completion of nuclear commissioning of the MAPLE 1 Reaap to 10 MW. This
strategy, which includes placing the MAPLE 1 Reactor “ivise” at 8 MW, allows for
the possibility that a resolution to the positive PCRigsmay not be fully implemented
and demonstrated by 2008 October 31. The effectivenebs ehgineered solutions that
will be tested to reduce the PCR will determine the pathdrd and timeline for
achieving In-Service Operation of the MAPLE 1 Reactor MieF and the NPF at a
reactor power of 8 MW or greater.

To support the request to obtain CNSC staff approvalaevdh-Service Operation at
8 MW, AECL plans to submit:

» A safety case to demonstrate that there is no impaléealth, safety, security, the
environment, and Canada’s international obligations;

* Request for approval of changes in the MAPLE OLCs reduoesupport
in-service operation at 8 MW,

» Documents to address the licensing issues associatedbtiining CNSC staff
acceptance for In-Service for MAPLE 1, as describeceetiGn B.1.2; and

* Revised MAPLE 1 Reactor commissioning plan.

3. Identify and complete the licensing prerequisites tmeathe reactor to operate above
8 MW (Above 8 MW Milestong Operation of the MAPLE 1 Reactor above 8 MW will
allow to complete the Phase C commissioning program aperform tests to
demonstrate that the measure to mitigate the positived?€Bffective. In particular, to
support the request to obtain CNSC staff approval to opaiatee 8 MW, AECL plans
to submit:

» A safety case to demonstrate that there is no impaléalth, safety, security, the
environment, and Canada’s international obligations;

* Request for approval of changes in the MAPLE OLCs reduoesupport
operation above 8 MW;

» Documents to address the licensing issues associatedbtiining CNSC staff
approval to operate MAPLE 1 above 8 MW, as describedatid®eB.1.3; and

* Revised MAPLE 1 Reactor commissioning plan.
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Identify and complete the licensing prerequisites tmalh-Service Operation
(In-Service above 8 MW Milestohen particular, to support the request to obtain CNSC

staff approval to allow In-Service Operation above 8 M\ECL plans to submit:

» A safety case to demonstrate that there is no impaléalth, safety, security, the
environment, and Canada’s international obligations;

» Documents to address the licensing issues associatedbtiining CNSC staff
acceptance for In-Service for MAPLE 1, as describecentiSn B.1.4.

After declaring In-Service, perform planned outages améat®ns in accordance with
[4-1] and [4-2].

4.2.2 MIPF
During the next licence period, AECL'’s plans for the MEE as follows:

1.
2.

Complete Nuclear Commissioning.

Submit documents to address the licensing prerequisitesatisdogith obtaining CNSC
staff acceptance of In-Service for the MIPE (In-Ser\Wtilestong, as described in
Section B.3.2.

After declaring In-Service, perform planned outages am@at®ns in accordance with
[4-1] and [4-2].

4.2.3 MAPLE 2 Reactor

The MAPLE 2 Reactor is currently in Guaranteed Shutdowte$GSS). Resumption of
MAPLE 2 Phase B Commissioning will depend upon an agreee¢nween AECL and
CNSC staff on a resolution of the positive PCR. Duthgnext licence period, AECL’s
plans for the MAPLE 2 Reactor are as follows:

1.

2.

Complete the licensing prerequisites to exit GSS amplste the Phase B
commissioning tests up to 2 kW (2 kW Milestpres described in Section B.2.1.

Complete the licensing prerequisites to operate ab&W @1nd complete the Phase B
commissioning tests up to 500 kW (500 kW Milestpres described in Section B.2.2.

Complete the licensing prerequisites to operate abovke\WWDBomplete the Phase C
commissioning tests up to 8 MW, and operate to irradiatetsaf§dMW Milestong, as
described in Sections B.2.3 and B.2.4.

Pending the outcome of the PCR testing, identifycamdplete the licensing prerequisites
to allow In-Service Operation at 8 MW (In-Service at 8/NWilestong. To support the
request to obtain CNSC staff approval to allow In-Ser@gperation at 8 MW, AECL
plans to submit:

» A safety case to demonstrate that there is no impaléalth, safety, security, the
environment, and Canada’s international obligations;

» Documents to address the licensing issues associatedbtiining CNSC staff
acceptance for In-Service for the MAPLE 2 Reactodessribed in
Section B.2.5.
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5. Complete the licensing prerequisites to operate abd&/ &nd complete the
commissioning tests above 8 MW (Above 8 MW Milestp@es described in
Section B.2.6.

6. Complete the licensing prerequisites to allow In-Ser@peration_(In-Service above
8 MW Milestong. In particular, to support the request to obtain CNS apgroval to
allow In-Service Operation, AECL plans to submit:

» A safety case to demonstrate that there is no impaléalth, safety, security, the
environment, and Canada’s international obligations;

» Documents to address the licensing issues associatedbtiining CNSC staff
acceptance for In-Service for the MAPLE 2 Reactodessribed in Section
B.2.7.

6. After declaring In-Service, perform planned outages améat®ns in accordance with
[4-1] and [4-2].

4.2.4 NPF

During the next licence period, AECL'’s plans for the NiP& as follows:

1. Complete Active Commissioning.

2. Complete the licensing prerequisites to allow In-Ser@peration_(In-Service
Milestong:

* Issue arevised FSAR to demonstrate that there is no tropd®alth, safety,
security, the environment, and Canada's internationaladiolis;

* Issue arevised NPF OLC document to reflect lessonsddand knowledge
gained from commissioning;

» Documents to address the licensing issues associatedbtiining CNSC staff
acceptance for In-Service for NPF, as described ind3eBt4.2.

3. After declaring In-Service, perform planned outages ampeat®ns in accordance with
[4-1] and [4-2].

4.2.5 Reports to Be Revised During the Next Licence Period

4251 MAPLE 1 and 2 Reactors Operating Licence

The following documents, referred to in the current MAPIL&Nd 2 Reactors licence,
NPROL-62.00/2007 [4-7], are planned to be revised during the cexick period:

» Final Safety Analysis Report for MAPLE Reactdrs8];
* MAPLE Reactors Operational Limits and Conditi¢ad<9];
* MAPLE Reactor Commissioning Pl§410].

The safety analysis sections of the FSAR will be uptlatee the source of the positive PCR
is identified, and the mitigation measures are knowthémmeantime, the following safety
cases will provide the safety analysis support for reactmmissioning and operation:

» Safety Case to Support Operation of MAPLE 2 Reactorkié/2
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» Safety Case to Support Operation of MAPLE 2 Reactor tokB@0
» Safety Cases to Support Operation of MAPLE ReactotWg

» Safety Case to Support Operation of MAPLE Reactor to § MW
» Safety Case to Support Operation of MAPLE Reactor aBdvV.

Additional revisions to the OLC document will be producebldéaonsistent with the safety
cases listed above. As required, revisions ttMA®PLE Reactor Commissioning Pland
additional operating and test plans will be produced basé#deosafety cases listed above.
The operating and test plans will include procedures for tigegsg the positive PCR and
potential remedies.

4252 NPF Operating Licence

The following documents, referred to in the current NBénlce, NSPFOL-03.00/2007
[4-11], are planned to be revised during the next licence period:

» Final Safety Analysis Report for the New Processing Fa¢ii2].
* NPF Operational Limits and Conditioj4-13].
* New Processing Facility Commissioning Pldr14].
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Application for
Series 400A
& 400 A1
(Note 1)

As of May 14, 2007
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| | | 1 | | | | | | |

Feb 07 Mar 07

CNSC Approval to
Raise Power to ~ 5 MW
(Series 100 & 200)
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for Series 300
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CNSC Approval CNSC Approval
for Series 400A for Nuclear

& 400 A1 Commissioning
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CNSC Approval
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CNSC Approval
for Series 400B

CNSC Approval
of MAPLE

Commissioning
Plan

Maote: (1) Submiszion of Safety Caze, Change Requests, Commissicning Procedures,

(x)
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Operational Readiness Review, Operating Limit of Conditions (OLC) where applicable

ov 07

CNSC Approval for
Design Changes at

Decl07  Jan 08 Feb 08  Mar 08 Apr03 |May08 Jun038 Jul 08 Aug 08 Sgp 03 ot 08 Nov 08

CNSC Approval to
Operate at SMW

CNSC Approval
MIPF In-Service

MW Operation

for Target
Irradiation

CNSC Approval
MAPLE 1 In-Service
Operation at
MW

Series 100 Tests: Re-measure PCR for stari-up core at reactor power of 2 MW and calibrate reactor thermal power at 3
MW, PCR to be confirmed.

Series 200 Tests: Re-measure PCR for stari-up core at reactor power of 5 MW, with and without covers on irradiation
sites, to determine the contribution to positive PCR from stagnant water in the reflector tanks irradiation sites, and calibrate
reactor thermal power at 5 MW. PCR to be confirmed.

Series 300 Tests: Measurs PCR for LEU core, without HEU targets, at reactor power of 5 MW fo determine the
contribution to positive PCR from HEU targets. PCR to be determined.

Series 400A Tests: Measure PCR for LEU core, without HEU targets, and with modified flow tubes for an upward
moderator water flow, &t reactor power of 5 MW fo determine confribution fo positive PCR from moderator watsr heating.
PCR to be defermined.

Series 400A-1 Tests: Measure the PCR value after replacing the LEU driver fuel bundles with modified LEU driver fuel bundles to
prevent binding of the LEU fuel pins in the fop plate, for an LEU core, without HEL! fargets, and with modified flow tubes for an upward
moderator flow, at a reactor power of § MW, to determine the contribution to pesitive PCR from binding the LEU driver fuel pins in the
driver fuel bundle top plate. PCR fo be determined by the tests.

Series 400B Tests: Measure PCR for stari-up core with HEU targets restrained in a modified target cluster holder and with
modified flow fubes for an upward mederator water flow, at a reactor power of 5 MW to cenfirm the PCR value for isotope
preduction configuration. PCR to be determined.

Figure 4-1 : Schedule for MAPLE 1 Reactor and MAPLE 1 IPF
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Figure 4-2 : Schedule for MAPLE 2 Reactor




Application for
Modification to
CLCE

{l4ote 1)

Feb 87 Mard?

UNRESTRICTED
6400-00521-LP-001 Page 38

Rev. 0

Application for
Madification to
CoGDS
{Mote 1)

Apr 07

e
-

Agof May 14, 2007

Application for
Modification to
Calgination System

Hiote 1)

Application for HEF
Commissioning
Plan

Application for
tedification to Application for BgyEye
Cementation Start of NPF Active RS
System Comimisesiming
(Hote 1)

hay 07

HPF in-Service
{Hote 2} Dperation

Dt Fan

6400-00521-LP-001 2007/03/22

Nov 7 Deo 07 War 88 Spcd? May B2

04 Fen 0B Jun g w0 Augdf  Sepdd

Qb8 Mov 39

CHIC Aporovat
OFEPE B Service
IPETHEOR:

sion of Safely Asssesmant and Changs Reouest whers applicable

Figure 4-3 : Schedule for NPF



4.3
[4-1]

[4-2]
[4-3]

[4-4]

[4-5]

[4-6]

[4-7]

[4-6]
[4-9]
[4-10]

[4-11]

[4-12]
[4-13]

[4-14]

UNRESTRICTED
6400-00521-LP-001 Page 39

Rev. 0
References

Dedicated Isotope Facilities (DIF) Periodic and Inaugural Inspection Program
6423-01510-TD-001, Revision 2, 2006 February.

DIF In-Service Inspection Progran6423-01510-TD-002, Revision 0, 2006 May.

CMD 05-H20,Information and Recommendations from Canadian Nuclear Safety
Commission Staff Regarding Atomic Energy of Canada Limited Renewal of the
Operating Licence of the MAPLE Reactors at the Chalk River LaboeaterPublic
Hearing Day One2005 August 18.

CMD 05-H21,Information and Recommendations from Canadian Nuclear Safety
Commission Staff Regarding Atomic Energy of Canada Limited Renewal of the
Nuclear Substance Processing Facility Operating Licence for the Nave$§sing
Facility (NPF) at the Chalk River Laboratories — Public Hearing [@aye 2005
August 18.

CMD 05-H21.A,Supplementary Information, Information and Recommendations
from Canadian Nuclear Safety Commission Staff Regarding Atomic Energy of
Canada Limited Renewal of the Nuclear Substance Processing Facility fdgerat
Licence for the New Processing Facility (NPF) at the ChalleiRiaboratories —
Public Hearing Day 22005 October 18.

Nuclear Substance Processing Facility Operating Licence — New Progdsxcility,
NSPFOL-3.02/2003, CNSC # 24-1-3-0, 2002 July 11.

Non-Power Reactor Operating Licence- MAPLE 1 and 2 Nuclear Reactors
NPROL-62.00/2007, AECL # 6400-00500-130-001, CNSC # 26-1-62-0-0,
2005 November 30.

Final Safety Analysis Report for MAPLE Reactétevision 1 of Volume 1,
2006 April and Revision 0 of Volume 2, 1998 August.

MAPLE Reactors Operational Limits and Conditip6425-05410-OLC-001,
Revision 20, 2007 April.

MAPLE Reactor Commissioning Plag401-92000-CM-001, Revision 5,
2002 March.

Nuclear Substance Processing Facility Operating Licence — New Progdsxcility,
NSPFOL-03.00/2007, AECL # 6403-00500-130-001, CNSC # 24-1-3-0,
2005 November 30.

Final Safety Analysis Report for the New Processing Facihapters 10 and 11 as
Revision 0, 1999 January and all other chapters as Revisk0&,April.

NPF Operational Limits and Condition6424-05410-OLC-001, Revision 4,
2002 May.

New Processing Facility Commissioning Pl&403-92000-CM-002, Revision 1,
2002 September.

6400-00521-LP-001 2007/03/22



UNRESTRICTED
6400-00521-LP-001 Page 40

Rev. 0
5. CONCLUSION

AECL is making steady progress on all commitments agdirements to continue to safely
operate the Dedicated Isotope Facilities as a capabl@etent organization, with a
sufficient number of qualified and CNSC-certified st&fformation given in this document
supports the conclusion that the DIF has adequate progransstence to protect the safety
of the public, the environment and the staff at thesétfesi DIF has resolved several
technical issues and is committed to resolving the remaiacimical issues, completing
active commissioning, and processing isotope targets dinengetxt licensing period.

Through the implementation of Operating Performance drgmment initiatives the
Dedicated Isotope Facilities has improved its Operatimpfeance as demonstrated by our
event-free maintenance outage and the enhanced use bfreedaools by our operations
staff.

The completion of commissioning of the DIF and the pradoaif medical isotopes in these
facilities are vital to Canadians and to thousands opleearound the world. AECL is
focused on meeting all regulatory criteria related tdthesafety, security, the environment,
and Canada’s international obligations.

AECL is committed to safe operation of the Dedicassddpe Facilities, therefore believes
that the performance of the DIF and the activities gdror the proposed licensing period
supports our application for a 47-month Licence Renewal.
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Material Balance Area
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Appendix A

CRL and DIF Specific Programs

Al Quality Assurance Program

The DIF Operations [A-1] and MMIR Project [A-2] Qualitysgurance Manuals describe the QA
Programs for the DIF and the MMIR Project. These dociisngre supplementary to and meet
the requirements of the AECL Management Manual [A-3]taedAECL Overall QA Manual
[A-4].

Al1l DIF Operations QA Program

The DIF Quality Assurance Manual is the top tier Quadissurance Manual for the operation of
the MAPLE 1 and 2 Reactors and NPF, including all suppaititées in the areas of design,
procurement, construction, and commissioning. Preseh8dyMAPLE Reactors and NPF are in
the commissioning phase with the majority of systamsead over to Operations control
following inactive commissioning.

The DIF Operations Quality Assurance Program cover®tieer and Operator’s
responsibilities as per the requirements of the CSA N28&(N286.5-standards and the AECL
Management System described in the AECL Management Mandahe Overall Quality
Assurance Manual.

DIF Operations has established and implemented an Qpes&IA Program to ensure that
qualified individuals operate and maintain DIF safely arthiwithe requirements defined in the
Operating Licence for MAPLE Reactors and for NPF.

The DIF QA Manual is supported by the following set of doenitypes:

* Company wide procedures (00 and CW)

» Chalk River procedures (CRL)

* DIF specific procedures (6423)

* MMIR Project procedures (6400)

* Conduct of Operations Procedures (CO)

» Instructions to Staff (ITS) Documents

* Nuclear program manuals (e.g. radiation protection, emeygeeparedness) and
their referenced procedures that are described in futtgtai in following sections

The DIF QA program includes verification activities, sedessments, audits, and other actions
to verify that activities are performed to obtain theuaance of quality and that non-compliance
with specified requirements are identified, recorded, amnckcted. Records are produced and
retained as objective evidence of compliance with pleeifed requirements.
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A.l.2 MMIR Project QA Program

MMIR Project Quality Assurance Manual, which compliggwthe requirements, specified in
the Canadian Standards Association CSA-N286.1, CSA-N286/4-N286.3, CSA-N286.4,

and CSA-N286.7 and the AECL Management System described ABGL Management
Manual and the Overall Quality Assurance Manual descthimQuality Assurance Program for
the MMIR project.

The MMIR Quality Assurance Program includes verificagotivities, self-assessments, audits,
and other actions to verify that activities are perfedrto obtain the assurance of quality and that
non-compliance with specified requirements are idieatifrecorded, and corrected. Records are
produced and retained as objective evidence of complianbehei specified requirements.

The documents supporting the program objectives are:

* MMIR Project procedures to provide specific guidancehenQA program
implementation.

The QA programs applicable to the MMIR Project actigiiee described as follows:

* Procurement is performed in accordance with the reqemn&described in the
Company-Wide Procurement QA Manual and the MMIR ProjetManual.

» Design activities are performed in accordance with ¢ék@irements described in the
Company-Wide Design QA Manual [A-5] and the MMIR Proj@#& Manual.

» Construction and fieldwork activities performed under diMBIR Project control
are conducted in accordance with the MMIR Project Qadval and the Company-
Wide Construction QA Manual [A-6] as applicable. Constarcctivities performed
by Participants and /or Contractors are conducted irrdanoe with their quality
program manual, which is accepted by the MMIR Project poiohe start of the
activity. QA programs specified by MMIR Project and acabf# to jurisdictional
authorities govern these activities, depending on thesyslassification.

» Commissioning activities are performed in compliance withrequirements of the
MMIR Project QA Manual.

* The development and use of analytical, scientific, asthdesoftware complies with
the Company-Wide QA Manual for Analytical, Scientifamyd Design Computer
Programs, [A-7].

Al21 Project Improvement Plan

Management reviews of the MMIR Project performancedooted in 2005, as part of AECL’s
effort to continuously improve its operations, identified heed for a systematic improvement
plan. The Project Improvement Plan (PIP) [A-8], ledilsy MMIR Project, was therefore
developed to address issues and pursue opportunities for impraveyrstrengthening human
performance, safety culture, improving the execution gireering work processes, and
implementing feedback derived from operating experiendd@MMIR Project.
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The PIP is organized into three broad areas of impremgnPeople, Process, and Plant. Each
area is addressed through specific elements with detaitexhs as described in the PIP. The
main objectives for each area are:

* People— improve the human performance aspect of the Projéathvncludes
focusing on methods and tools (e.g., procedural use and addegeestioning
attitude, event free tools), lessons learned, and fekdiman operating experience;

* Process— review the processes (procedures) currently used in damgluc
engineering, safety analysis, and licensing work, and révesa if needed by
improving the procedural understanding, incorporating effiocésnehere required
based on feedback and lessons learned, and developing eswomprove the
overall design process; and

* Plant — ensure that documentation (design, procurement, aetistr and
commissioning) reflects the as built and commissionadtmonfiguration.

The plan is being implemented in phases. Phase 1, from\28p& 2006 November, was in
support of safe operation of the MAPLE 1 Reactor up to 5 MWiinal power to perform PCR
tests. Phase 2 activities, started in 2007 February, wpiiat the proposed higher power
operation of the MAPLE 1 Reactor and the active corsioisng of the NPF.

Al211 PIP Progress Highlights

The MMIR PIP received management approval in 2006 May.ePhag$ the PIP was completed
in 2006 November. Phase 2 is in progress. Over 100 main aratBulbies have been
completed since 2006 May. Key completed activities arevsaanmed below.

Conduct of Engineering:

A Conduct of Engineering guidelicument was issued. This document identifies the
management high-level expectations with respect towaeath functions performed by the
MMIR Project organization to support DIF Operations basethetve key design and
engineering guiding principles (i.e., respect for the lthzaoduct safety, meeting regulations,
codes and standards, proven technology base, respgciality, positive control, effective
processes and tools, human capability, team performesackrship, learning and improvement,
and early identification).

Safety Culture Workshops:

The MMIR Project completed a series of Safety Cultmoekshops for Project personnel. The
focus of the workshops was industry standard Nuclear S@tdtyre and its application in
Design and Engineering. The topics covered were AECIssitvh and Values, Safety Culture
Framework for Design and Engineering, Cultural Cycle, Queaisg Attitude, Rigorous and
Prudent Approach, and Communication (QARPAC) Worker Charatics,Defence in Depth,
and Safety Management System
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Safety Analysis Process:

The MMIR safety analysis process was updated. This inclydidslines for performing safety
analysis, preparing and maintaining an Analysis of Recamd$=SAR Issues List, configuration
management and change control for computer model datasdtpreparation of the Safety
Analysis Data List (SADL). The updated safety analgstsess has been used for developing
the safety analysis supporting operation of the MAPLEead®r up to 5 MW nominal power,
where an enhanced data control and verification proeessbden applied for verifying all the
design parameters in the SADL.

System Status Reports:

System status reports were prepared for fourteen (14)UdAPsafety and key safety-related
systems as part of the 5 MW Operational Readiness ReViage reports summarize the design
history, design changes, non-conformances, correatii@ns, and change request closeout
status for each system. The reports provide the sththe design and safety documentation,
design verification activities, and specific design apal®sguch as pressure boundary
registration. The reports also provide the status of faatwring, procurement, installation, and
commissioning.

Cause Assessments of Non-Conformances:

Cause assessments of historical significance leved learl 2 NCR were completed. Based on
the findings, corrective action plans to prevent tleeimence of the NCR are being
implemented.

HAZOP Assessment:

The NPF HAZOP (Hazards and Operability) recommendatgpoditioning process was
defined. This provides the requirements, responsibilitiest@ngrocess for reviewing and
recording the disposition of HAZOP recommendationscBeson of the NPF HAZOP study is
provided in Section 3.

Configuration Management Plan:

A Configuration Management plan was issued to ensure¢htiaproper controls exist between
the design, analysis and physical configuration for ggstems, structures or components. The
plan is being implemented on a system-by-system lsaising with MAPLE 1.

A.1.21.2 Current Status Summary of the Project ImprovemenPlan

AECL has implemented PIP in a phased manner. Phasersitiesticompleted in 2006
November, were in support of 5 MW operation of the MAPLReactor. The Phase 2 activities
will support the proposed higher power operation of the MAR Reactor, and the active
commissioning of the NPF.

Revision 1 of the PIP was transmitted to the CNSC on 2@6iuBry 21.

Phase 2 of the MMIR Project Improvement Plan (PIPyroenced at the end of 2007 February.
The Phase 2 plan is in support of MAPLE 1 operationM¥8and active commissioning of the
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NPF (New Processing Facility). The Phase 2 workadlohe approach used in Phase 1, which
was completed in 2006 November to support PCR tests inl#APat 5 MW. The work is
grouped into three main areas — People, Process and Plant.

* People category, which relates to human performance,

* Process category, which includes engineering procedural aspedts

* Plant category, which deals with configuration aspe@sconsistency between as-
designed documentation and as-built plant configuration

Figure A-1 shows the 2007 March end status of the workdowme @irPhase 2 actions.

PIP Workdown Curve

100

80 AN —e— Actual

—=— Projected

Phase 2 Actions Remaining
3

Figure A-1 PIP Workdown Curve

A.2 Emergency Preparedness Program

AECL Emergency Preparedness (EmP) Program defines andbdsdtie organizational
structure, responsibilities, and processes, and repotteamplementation of the AECL Health
and Safety and Environment policies with respect to emeyganeparedness within AECL sites.
The EmP Program ensures that all of the componemefgency preparedness and response
are effectively maintained.
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The EmP Program comprises planning, exercises and trainergtwe that the processes are in
place to control and to mitigate the consequences of argemcy at CRL, as well as the
emergencies related to the transportation of nucleaariabst

The program structure and requirements are documentke Entergency Preparedness
Program Requirements Manual. The NLBU is specifiedBCA's Management Manual as
being responsible for the compliance management adrtie¥gency preparedness requirements
for operation at AECL sites in Canada and the busipesssses related to Emergency
Preparedness. As such, the Vice President, NLBU idekignated Executive Authority for the
Emergency Preparedness Program. In addition, the 32memtor, Nuclear Programs is the
designated authority for the company-wide EmP program.

The EmP Program Authority is appointed by the Senior Quredtuclear Programs and has the
authority and responsibility for defining and implementing EmP Program.

As required by the CRL site licence, the EmP Programes out an annual program review that
covers the organization, drills, exercises, training, doctatien, interactions with outside
agencies and status of emergency preparedness.

The EmP Program uses the following performance measussséss site-wide compliance with
program requirements:

* Emergency procedures are reviewed annually and revised agdequi

» Designated personnel are trained in their emergencynsspuiuties.

» Facility building personnel conduct and/or participatdritis and exercises as
identified in the annual exercise schedule.

* Emergency equipment is maintained in a state of reaglare quarterly confirmation
is reported to the EmP office.

AECL has in place, and is continuously improving, gerendl specific plans to enable
appropriate responses to be made on short notice tausaoergency situations that might
arise. These plans define the on and off-site responsedaes and the communications and
organizational arrangements that would be brought ineztetd deal with an emergency
situation.

Lower-level procedures are prepared by building/faciligfich staff to ensure a planned,
orderly, and timely response to a building or site-withegency condition, and to support off-
site arrangements. The building procedures identify spdwaizards and provide actions to be
taken by the staff and by designated building emergenaystehe Building Emergency
Procedures are reviewed annually and are revised as changesite communication

protocols and emergency response activities identified getpeocedures are integrated with the
CRL Site Emergency Plan and the EmP Program Requirerdamisal.

The CRL Exercise and Drill Plan outlines the exerpisggram over five years. It is used to
develop an annual schedule. Approximately 50 drills are cordlacteually. The drills and
exercises are used to train staff, test and validatesEnd procedures for on-site and off-site
response. Briefing sessions are held after every ddlexarcise to discuss objectives, actions
taken during the response, and lessons learned. The ammnscommendations are
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documented in final reports and lessons learned are usegdrwvarfuture response and the EmP
program.

Training of the emergency response personnel is in placestwesthat personnel have the
required skills and knowledge to perform their assigned itumgt The training program was
developed in accordance with AECL Systematic Approadiraming and supporting
documents.

A2.1 Emergency Preparedness Program Documentation

* Emergency Preparedness Program Requirements Manual [A-9]
* Chalk River Laboratories Site Emergency Plan [A-10]
* Chalk River Laboratories Site Emergency Plan, Addendum 11]JA

A.2.2 Specific Implementation of Emergency Preparednesgdéyram

The DIF emergency procedure documents, MAPLE Reactor Bgddand the New Processing
Facility, are prepared based on the CRL Site emergesppnse strategy.

The Emergency Operating Procedure (E®®REI Failure Eventcovers actions and checks to be
executed following a fuel or target failure event, inM&PLE 1 or MAPLE 2 Reactor Core
during Reactor operation. This procedure covers the Entngli@ans for this event and ends
with a stabilized situation and radioactive releasesmmed.

A.3 Environmental Protection

The objectives of the AECL Environmental Protection Paogare to establish and maintain the
overall processes and procedures that implement AECL'amental policy within AECL
owned or operated sites in Canada, and to ensure comph#&hdegal and policy requirements
with respect to protection of the environment.

The AECL Environmental Protection Program applies to ojp@rsiand activities within sites in
Canada owned or operated by AECL insofar as they magt dlfffe environment in and around
those sites.

The primary legal requirements related to protectiome&nvironment applicable to operations
and activities at AECL sites in Canada, including the GRa, are:

* Nuclear Safety and Control Act,

» Canadian Environmental Protection Act,

» Canadian Environmental Assessment Act,

* Fisheries Act,

» Transportation of Dangerous Goods Act, and
* Species at Risk Act.

The Environmental Protection Program is defined and desdrildezied series of documents:

» Afirst tier document, Environmental Management Syst@nmAECL Sites in Canada,
provides an overview of the program, the key processes, nagiamal structure and

6400-00521-LP-001 2007/03/22



UNRESTRICTED
6400-00521-LP-001 Page A-8
Rev. 0

responsibilities for the management and implementatiadhe program.

» A second tier consists of two series of documents.LEvel 2A series (RC-2000-
021-1.x) addresses requirements related to 1ISO-14001 for enenbaim
management. The Level 2B series (RC-2000-021-2.x) defines thredugyements,
processes and responsibilities related to environmentarpence and compliance
to applicable regulations.

» A third tier of company-wide or site-wide documents provgigisielines, procedures,
standards and specifications at the working level. Atlénsl are specific procedures
related to the control and management of the fa@lityperations as they relate to
environmental protection. Monitoring and measurement prosessel to
characterize any release of radioactive and non-aiathie@ substances to the
environment exist at the third tier.

The program and documentation meet the 1ISO-14001 Intemaéttandard for Environmental
Management Systems. CRL was first registered to 1ISO 14001: 12804, and as a result of a
CRL surveillance audit in 2005 June, CRL was re-regigteréS0O-14001: 2004.

A3.1 Environmental Protection Program Management

AECL 's Management Manual describes distribution of nesibdity and authority in the
implementation of the environmental policy. The Exeaifhuthority for the Environmental
Protection Program is Vice-President, Nuclear Laboetoiihe Program Authority is the
Director, Environmental Division.

The Program Manager and staff are responsible fotifgieig legal and other requirements,
developing and maintaining program documents, advising andiggsiginagers and facility
staff to implement environmental protection requiremgntsparation and reporting progress of
AECL's environmental plan, coordinating environmental coemgle monitoring programs and
reporting on environmental performance.

A.3.2 Specific Implementation of Environmental Protection Pogram

Facility specific environmental objectives and targetshalestablished as required to support
applicable site-wide environmental objectives, targetspanibrmances measures in accordance
with Environmental Aspects, Objectives, Targets and Plans forin-Service Operation of the
DIF. Releases of radioactive liquids and gases torthieaenment are being controlled,

monitored and recorded, and the DIF has not exceeded aryGif'#\Derived Release Limits

for Airborne and Liquid Effluents from Chalk River Lalbdories During Normal Operations
[2-42].
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A.3.3 Environmental Protection Program Documentation

Environmental Management System for AECL Sites in @anancluding:

* Level 1 Overview Document: Environmental Management 8y$be AECL Sites in
Canada [A-12]

* Level 2A Requirements Documents: Requirements foEtharonmental
Management System, RC-2000-021-1.X (series)

» Level 2B Requirements Documents: Requirements of M8 ©r Environmental
Performance and Compliance, RC-2000-02 1 -2.X (series)

» Chalk River Laboratories -Action Levels for CRL Aircahiquid Radioactive
Effluents [A-13]

» Derived Release Limits for Airborne and Liquid Effluefitsm Chalk River
Laboratories During Normal Operations [A-14]

A4 Radiation Protection

AECL Radiation Protection Program covers all Chalk Rhagvoratories (CRL) activities
involving ionizing radiation. The program is designed to entweAECL complies with, or
exceeds, the level of radiation safety that is regliby the relevant regulations pursuant to the
Nuclear Safety and Control Act.

The objectives of AECL Radiation Protection Programta:

* Limit doses to less than the regulatory limits;

» Limit the risk of detrimental stochastic health efsein employees and members of
the public to levels as low as reasonably achievable,lsoxeeconomic factors
being taken into account (ALARA principle); and

* Prevent detrimental non-stochastic (deterministie)the=ffects caused in employees
and members of the public by the AECL use of radiation.

At all CRL facilities, these objectives are achietiabugh facility design, internal and external
dosimetry program, staff training, administrative exposurgrobprocedures, contamination
control requirements, and work planning and supervision. An indepéRadiation Protection
Organization supports the radiation safety responsiBilifdine management and employees.
The structure of the Radiation Protection organizasgorovided in AECL 's Radiation
Protection Requirements. At the lowest level ardifgcbranch-specific, or other working level
documents. These include radiation work plans, procedurer@ois and Radioisotope
Laboratory Protocols. All CRL employees and contraatecgive formal initial and ongoing
radiation protection training corresponding to their wortt sesponsibilities in the use and
handling of radioactive materials. Program reviewscarelucted annually and improvement
initiatives arising from the review are tracked throughAbBons/Issues Management System
Program.

As part of the ALARA philosophy, dose Action Levels,icddgical hold points, and individual
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Dose Control Points are established to trigger invesbtigatand corrective actions when these
levels are exceeded. These internal AECL levelsigreficantly below the dose limits defined
in the CNSC Radiation Protection Regulations.

A4l Specific Implementation of Radiation Protection Progran

All applicable elements of the AECL Radiation ProtttiRequirements are implemented in DIF
to the extent required for current commissioning and opesdigiatus. Examples include: the
provision of dedicated Radiation Protection Group | quadistaff (Radiation Surveyors and
Manager, Radiation & Industrial Safety), implementaiid an internal dosimetry sampling
program and supplementary external dosimetry program (parskectronic dosimeters), and

the implementation of radiological zoning of the DIF.

The documents supporting the program objectives are:
* AECL’s Radiation Protection Requirements, [A-15]
* Radiation Protection Manual, RC-2000-633-1
* Radiation Protection training documents
» Facility specific documents

DIF Management ensures that radiation doses received indimals are As Low As
Reasonably Achievable (ALARA) through the implementabdéAECL’s Radiation Protection
Program.

Access Control to areas of the DIF considered to gé Fadiation areas will be established and
maintained in accordance with procedAceess Control.

A.5 Nuclear Security

Emergency and Protective Services at CRL organizes andyestige Physical Security
program in accordance with the needs of the organizaggulators and key stakeholders. The
Emergency and Protective Services group is accountable fesrcBh$ecurity and the program
reports to the Director, Emergency and Protective Sexwwelko reports to the Senior Director,
Nuclear Programs.

Corporate Security reports to the Chief Security Offigedter Compliance and Corporate
Oversight, and supports the Emergency and Protective 8gmiogram.

A5.1 Physical Security

CRL Protective Services, within Emergency and Protectrei&es, is structured to provide
continuous security coverage of the site. A dedicates of@ersonnel is assigned to augment a
five-shift rotation during normal company workdays. This ersadequate staffing levels meet
customer requirements. The Emergency and Protective SeBfiaach is comprised of security
systems support/personnel, security supervisors, adminststaff, Nuclear Security Officers
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and Nuclear Response Force Officers.

CRL Protective Services provides physical protection agameithorized access and malicious
damage to nuclear and non-nuclear facilities, and to speciticlear materials that are used,
processed, stored or possessed by the Company. AECL msiptacesses to prevent
unauthorized disclosure, destruction, removal, modibcadir loss of classified, sensitive,
designated or valuable assets, whether in physicécirenic form.

AECL remains bound to the provision of security servicedescribed in the Nuclear Safety and
Control Act, Nuclear Security Regulations, Governmdi@anada Governmental Security
Policy. AECL updates security-related documents accorngimglien there are policy changes
and government directives.

Regulatory performance is measured by our adherence toapplpolicies and procedures in a
timely manner. The CNSC conducts visits and audits ofPthesical Security Program to ensure
compliance with the Nuclear Security Regulations aeddNSC Nuclear Response Force
Standard (S-298).

The Director, Emergency and Protective Services withioléar Laboratories also ensures the
provision of physical security at Whiteshell, Douglas Rdsentilly 1, and Laprade.

A.5.2 Corporate Security

The AECL Corporate Security Program ensures all AE&Iusty requirements are met. The
Chief Security Officer position is accountable for sgftihe framework and overall direction,
organization and coordination of all aspects of AEClpooate security. The Chief Security
Officer also provides oversight of the Physical Segymibgram to ensure that the requirements
are properly identified and implemented.

The Chief Security Officer's mandate is structureddmiaister programs under Personnel
Security Screening, Access Control, Security Awarenessstigative Services, Threat and Risk
Assessments, ldentification of Assets and Regulatoryliance.

AECL is mandated to comply with Treasury Board and Prieyri€il guidelines and policies for
security at federal facilities and as such is requirezhsure appropriate safeguarding of all
sensitive information and assets of the Government na@a

The Chief Security Officer and Corporate Security daigth local, provincial, and national
police forces as required.

A.5.3 Security Documentation

» Security of Nuclear Materials Program Manya-16]
» Chalk River Laboratories Site Security Report [A-17]

* Canadian Nuclear Safety Commission, Nuclear Resparse Standard, Regulatory
Document S-298.

A.6 Nuclear Materials and Safeguards Management Program

The overall objective of the Nuclear Materials ande§aards Management Program is to ensure
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that processes and interfaces involved in the managemgsaéeguards of nuclear materials
adhere to the terms of the Treaty on the Nuclear Nofif€tration of Nuclear Weapons, the
Canadian Nuclear Safety and Control Act, as welppsigable international, federal and AECL
company-wide requirements. The program oversees the pnoeotigransfer, accounting,
safeguards and storage of nuclear materials to enstir@lttequirements are met.

The controls of nuclear materials are discussederidfowing sections.

A.6.1 Procurement

Procurement of fissionable materials, heavy water, rsatiopes, and radiation sources is the
responsibility of Nuclear Programs - Nuclear MaterMnagement and Radioactive Materials
Transportation (NMMT). When procuring nuclear materialsvritten request is submitted from
the requisitioner to the Procurement and Safeguards FRylagram Officer (at Chalk River
Laboratories, NMMT). The Procurement and SafeguardsyBliogram Officer determines the
contractual parameters and any licensing aspects to imgaott the nuclear materials, and to
ensure that all necessary approvals are obtained f@ahadian Nuclear Safety Commission
(CNSC), as required.

A.6.2 Nuclear Material Control

Movement of nuclear materials is controlled by ensutggnhaterial is radiologically safe to
move, that is, free of contamination and radiatiorahds as per AECL’s Radiation Protection
Requirements. Furthermore, the movement is madecor@ance with the rules laid out for
criticality control. An accountability control systammaintained for each of the Material
Balance Areas (MBA) to record the transaction and raaarthe balance of nuclear materials
within the MBA. Emergency and Protective Services is Ivea, as required in the movement of
materials.

A.6.3 Inventory Management Control

Heavy water, tritium, fissionable materials, and ratitopes at Chalk River Laboratories are
nuclear substances that are controlled in accordaitkeelevant sections of the Nuclear Safety
and Control Act.

Separate accounting systems have been developed to Saiseguirements of AECL
management and the Nuclear Safety and Control Actngled nuclear substances.

Nuclear Programs-NMMT is responsible for the accountimycamtrol of the various
inventories at Chalk River. These accounting systemsramahtories are open to inspection and
audit by the CNSC and the International Atomic Enekggncy (IAEA).

A.6.4 Safeguards

To meet Canada's obligations under the Treaty on theRxaliferation of Nuclear Weapons, a
mandatory Safeguards Program has been implemented at. AEf@éLcomponent of the
Safeguards Program is outlined in AECB-1049, Reporting Requmtsrf@ Fissionable and
Fertile Substances. This document defines the natigsira of accounting for the control of
nuclear materials within Canada. Nuclear Programs-NMKkBuees that the requirements of the
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CNSC are put in place and maintained. The program invodgegar and unannounced
inspection visits by IAEA Inspectors to carry out spot-chegkf physical inventories of
unirradiated and irradiated fissionable material, audmtimy inventory accounting records and
compare records with actual quantities. Annually, AEC4&ls® required to provide information
about all areas, buildings and activities at each ABI@&Lin Canada. The IAEA confirms the
submitted information by performing random, unannounced inspections

A.6.5 Nuclear Materials and Safeguards Management Compliand&rogram
Documentation

* Nuclear Materials and Safeguards Management (NM&SM) diange Program [A-
18]

* Radioactive Material (RAM) Transportation Compliamddanual [A-19]

* AECL’s Radiation Protection Requirements [A-15]

A.6.6 Specific Implementation of Nuclear Materials and Safguards
Management Program

The Dedicated Isotope Facilities carry out all actigiirevolving nuclear materials (heavy water,
fissionable material (targets, driver fuel, fission charapcalcine waste), radioisotopes and
radiation sources) in accordance with approved procechaesdnform tadNuclear Materials

And Safeguards Management (NM&SEBHmpliance Program. This includes procurement,
receipt, disposition, transfer, accounting, safeguardsgeamnent, storage, and inventory

management.
A7 Commissioning
A7.1 MAPLE

The commissioning of the MAPLE Reactors is done in acemeavith the MAPLE Reactor
Commissioning Plan [A-20]. Details of commissioning atiggi carried out in the current
licence period are provided in section 2.

A.7.2 MAPLE 1 lodine Production Facility

There was no commissioning performed with respect tvitieLE 1 lodine Production
Facility. However, when commissioning commences it bgldone in accordance with the
Commissioning Manual 1-125 Production Facility [A-21].

A.7.3 New Processing Facility (NPF)

The commissioning of the NPF is done in accordancetiwiiNew Processing Facility
Commissioning Plan [A-22]. Details of commissioning acegtcarried out in the current
licence period are provided in section 2.
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A.8 Maintenance

A comprehensive Maintenance Program at Chalk River lzboes supports the DIF
Maintenance Program. Maintenance support to DIF is providdeeifollowing areas:

* Providing maintenance services for all nuclear facdjtie

* Landlord maintenance and maintenance services witb@areh and development
facilities at CRL;

» Training and qualification of maintenance personnel;

» Calibration and initial servicing of new safety reliefiwes, and the servicing of
safety relief valves at CRL;

* Providing calibration services for instrumentation and mneasent of test equipment
at CRL;

* Welded structures at CRL; and

* Providing support to pressure boundary programs.

A.8.1 Specific Implementation of Maintenance Program

The objectives of the Maintenance Program are to datectinimize deterioration in
equipment and systems. The DIF Maintenance Manageresnshat the structures, systems and
equipment in the DIF are maintained in good conditiongo@h working order such that they
can perform their design function and meet design reouents.

Maintenance work is done in accordance with approved wualdre and written maintenance
procedures where the complexity or safety significariceeowork warrants the latter.
Maintenance procedures are prepared, reviewed and approvedidance with a defined
process as detailed in the D¥aintenance Procedurénitiation, planning, scheduling,
execution and closure of work are conducted as per the Wankgement procedure.

DIF Preventive Maintenance requirement, which isnsuee that safety-related systems,
structures, components and equipment in the DIF funceitably, is defined in the DIF
Maintenance Program. This document defines the type auakiney of the preventive
maintenance activities to be performed.

The Advanced Maintenance Management System (AMMS)agehand operated by the
Maintenance, Radiation Protection, and Work Managemenipgwithin DIF Operations, forms
the basis of scheduling and other management aspdatslioy maintenance at DIF.

DIF Operations Maintenance, Radiation Protection,\&opdk Management is responsible for
leading and managing the maintenance, radiation protemtidnvork management groups with
overall responsibility for ensuring that DIF is main&d in a safe condition in accordance with
the Operating Licenses and the OLC documents.

Specific responsibilities include:

» Managing the DIF Maintenance program, including oversightation, planning,
assessment, scheduling, execution and closeout of alin@itenance activities;

» Establishing priorities for maintenance activities;

» Directing management of DIF Maintenance personnel,edisas additional
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maintenance resources, ensuring all personnel aredrantequalified to conduct
maintenance duties;

» Developing, executing and making ongoing changes to work maeagemd work
control;

» Establishing and executing DIF Maintenance Plan;

* Interfacing with MMIR Project planning for DIF Operations;

* Provision of industrial radiological safety support td-Pand

* Providing leadership and coaching to ensure process and procadupdiance
while encouraging continuous improvement.

There are two types of maintenance:

Preventive Maintenance which includes pre-planned routine testing, inspecteryicing, and
overhaul of systems, equipment, and components. TheRiive Maintenance program is made
up of periodic inspection, periodic testing, in-servicgawiion, and predictive maintenance.

Corrective Maintenance which includes all actions taken to repair and/or restquepment
and components that have failed or are not performingititemded function.

The governing documents of the maintenance program are:

* Work Management [A-23]

» DIF Maintenance Program [A-24]

» DIF Periodic and Inaugural Inspection Program [A-25];
» Facility-specific maintenance procedures;

* CRL maintenance procedures, as applicable.

A.8.2 DIF Safety-Related Systems Testing Program

The MAPLE Reliability Plan and the NPF ReliabilityalRlhave been produced to guide DIF
Operations in the development of a maintenance progratedting and inspection to
demonstrate that the availability, reliability, and effeeness of any structure, system, or
component remain consistent with the applicable Fintgt$#&nalysis Reports (FSAR). An
Operating and Routine Maintenance Schedule was formutaised on the results of an activity
base analysis conducted in the DIF in accordance \wehational and regulatory requirements.

A.8.3 DIF Periodic Inspection Program

The DIF Periodic Inspection Program specifies thierga used to develop the program and then
addresses the implementation of these criteria gstars-by-system basis to produce the
resulting Periodic Inspection Program for DIF.

The Inaugural and Periodic Inspection Program, basedtenato be embedded in the overall
program document, was completed in 2000 October. The sédipe periodic inspection is to
provide assurance of structural integrity of pressure raaimoundaries in compliance with the
mandatory requirements identified by the Regulatory Autydltiincludes, but is not limited to,
the following:
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* The mandatory inspections of key equipment and pipingribroothat there is no
significant deterioration of the pressure boundary, whiely result in failure of the
pressure boundary.

* Inspection of code-classified systems and componenti@approved Form 73
(Classification Approval Form), with additional requirents.

An Overall In-Service Inspection Program was issued in 208%. Mhis program defines the
requirements for mandatory and non-mandatory inspeabibsygstems essential to safe
shutdown, cooling, and confinement of the MAPLE 1, MAPLEn@ BIPF. The overall program
elements and guidance described in this program include:

» Definition of the Mandatory and Non-Mandatory categef the In-Service
Inspection Program;

» Criteria established to differentiate the subprograms;

* The CSA Standard requirements appropriate to the NPF.

The documents supporting the program objectives are:

» Dedicated Isotope Facilities (DIF) Periodic and Inaugurspéction Program [A-25],
and
* DIF In-Service Inspection Program [A-26].

A.9 Operating Limits and Conditions

The MAPLE Reactors are operated in accordance withower Reactor Operating Licence
NPROL-62.00/2007 [A-27] and Nuclear Research and Test Establisi@perating Licence
NRTEOL-01.00/2011 [A-28] for CRL for site wide programs. TheGddocument for the
MAPLE Reactors [A-29] sets out the key requirementsidinand conditions for the safe
operation of MAPLE 1 and 2 Reactors and MAPLE 1 lodine-128dton Facility (MIPF) up
to 5 MW. Revision 20 is the version currently approved byGN&C Staff. The MAPLE OLC
has been revised several times in the past licensimepgerbe kept current with commissioning
activities and the corresponding Safety Cases.

The Technical Basis Document for the MAPLE Reactdr€ ®as also submitted to CNSC staff
for information.

The NPF is operated in accordance with NSPFOL-03.00/2007 [feBje facility and
NRTEOL-01.00/2011 for CRL site-wide programs. The OLC docunmerihe NPF [A-31] sets
out the key requirements, limits, and conditions figr $afe operation of the NPF. Revision 4 is
the version currently approved by the CNSC staff. RewiSiof the NPF OLC has been
completed and sent to CNSC staff for approval. Revisiasas created to align reporting
practices to those of the MAPLE OLC and to update tloeiaent to the current NPF
configuration.

A.10 Operating Experience

The Operating Experience (OPEX) Program uses informé&oon within AECL and from
external sources to improve the safety of operatiorm,ove operational performance, and
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reduce the significance and the occurrence of unplannetseatesites in Canada. The OPEX
group provides the processes for the identification andtiga¢®n of unplanned events,
determination of corrective actions, internal nostion to stakeholders, and trending and
information sharing, both internally and with the nuckeaustry in general. The overall
objective of the OPEX Program is to achieve higher levedsifety by providing the following
processes:

* Internal events are identified, categorized accordingdiv significance, and reported
internally, and to regulatory agencies if required, purstaatite Nuclear Safety and
Control Act. Events are screened for applicability sin@red with industry peers.

* External events are screened for applicability and fegumce, and communicated
internally.

* A corrective action process is applied to significarres and follow-up is
performed to ensure that the corrective actions takes been effective.

* The causes of internal events are analysed for appzaes¢ or root cause, the choice
of which is dependent on the significance of the event.

* Results of investigations are compiled and analyseddads: Adverse trends are
documented and communicated to the responsible line managemervestigation
as to the cause(s).

* Information gained from operating the facilities is usedhrprove facility and
equipment performance, and operating requirements andcgsacti

* Information is made available for use in improving desggncurement, construction
and commissioning requirements and practices.

» The OPEX Program promotes safety culture, safetyeavess and lessons learned.

The OPEX group also performs an annual Program Managdteeigw, in accordance with the
AECL Management Manual, where the effectiveness optbgram is assessed, and new
objectives and actions are identified.

The program is supported by the following documents:

* NLBU Operating Experience Program Manual [A-32]
* Root Cause Analysis Handbook [A-33]

A.ll Training

The Organizational Development & Training group supports masagel their work teams in
their efforts to accomplish performance objectivesaanh their effectiveness, meet job
competency/qualification requirements, and achieve this gpAECL. Specifically, the group
provides service in the following areas: facilitation aadsulting, training design and
development, coordination and conduct of training, andeémphtation of the systematic
approach to training (as identified in AECL Systematic Appihda Training (SAT).
Numerous instructor-led and computer based courses arecifeernally, targeted at
knowledge and skills training generic to AECL in the folilogvprogram areas:

* General and Safety Orientation/Contractor Safety@mentation;
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» Basic Skills Training (i.e., Writing, Effective Presatibn, etc.);

» Computer Skills Training;

* Technical (i.e., Nuclear Theory, Equipment Princip@aste Management, etc.);

» Compliance Programs (i.e., Emergency Preparedness, Bmaragal Protection,
etc.);

» Safety (i.e., Fire, First Aid, WHMIS, Event Free Tadbafety Culture etc.);

» Leadership Management; and

» AECL Systems/Programs/Processes.

All1.1 Training Program

AECL'’s Training Program provides training for site-wide prograomganizational
development, and radiation protection. Line Managers dati@ng requirements for staff. The
objectives for AECL’s Training Program are:

» Identify and design training targeting any specific need t@ase knowledge, skills,
and competencies;

» Develop customized training programs for all job levelgh warticular expertise in
the technical areas;

» Conduct training process and program evaluations and vahda®required,;

» Assess, value and cost effectiveness of courses rdduaitee offered internally; and

* Ensure that the programs developed comply with regulatindsneet with the
requirements of internal as well as external reguwyabodies.

A.11.2 Specific Implementation of Training Program

The DIF Training Program is designed to provide and maitiaitraining, qualification,
authorization, and certification (where applicablepeifsonnel in direct operating positions,
namely, the MAPLE Manager Operations, the MAPLE Rea©perator, NPF Supervisors and
NPF Hot Cell Technicians. Certification applies onlylte MAPLE operating positions.

The DIF Training Program also provides training for emplsyeeolved in supporting the
operation of MAPLE and the NPF.

The documents supporting the program objectives are:
» AECL Systematic Approach to Training [A-34] and supporting proasjur
* DIF Training Plan [A-35];
» System Task Analysis;
* System Training Manuals;
* Master Lesson Directives, On-Job-Training/Field CheckGuiisles; and
* Assessments (exams and answer guides).
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Records of training, CNSC Certification exam developmamduct, and marking follow
CNSC-ST1, Revision 2.2 (2002 July), Written and Oral Exanaundtr Certified Operating
Personnel at Nuclear Reactor Facilities [A-36].

A.12 System Performance Monitoring Program

The System Performance Monitoring Program is a stdimat process which encompasses the
activities used to establish system, structures, and comyzom®nitoring requirements, to
evaluate system, structures, and components perfornarté report on results, including the
provision of input to changes or improvements to theifgcil

The System Performance Monitoring Program is not irgérd duplicate or replace the
Surveillance program carried out by the Operations stdfier it is intended to review the
performance of structures, and components vis-a-vis desigirements, normal operating
performance, and long term operating performance.

Documentation supporting this program is as follows:
* System Performance Monitoring ProgrgA37];
* Preparation of System Performance MonitorjAg38];
* Preparation of System Performance Monitoring Rep@x89]; and
* Guidelines for System Performance Monitoring Field Walkdd#w#0].

A.13 Occupational Health and Safety

AECL places the health and safety of its employeelstiae public as its highest priority. The
AECL Occupational Health and Safety (OHS) Program providearsagement framework and
processes that, together with active employee invadvgntan help to ensure the health and
safety of people involved in all aspects of AECL's adegit The AECL OHS Program is
applicable to all AECL organizational units, facilitieslgorojects.

The primary responsibility for occupational safety andthdees with management. All
managers and supervisors are held accountable for the hedlsafety of persons who report to
them. The effectiveness of this program depends on conemitof management to provide a
safe and healthy work environment, and on active employeé/ement.

The OHS Program addresses the legal requirements of:

* The Nuclear Safety and Control Act and Regulations.

» The terms of the CNSC licences issued to AECL.

* Human Resources and Skills Development Canada, adispecithe Canada Labour
Code Part I, and the Regulations Respecting Occupatiteaith and Safety made
under Part Il of the Canada Labour Code, and the Safdtiealth Committees and
Representatives Regulations.

The current AECL OHS Program Manual [A-41] establishedrdmaework for the OHS
Program. Further documentation includes processes, prosedupporting documents, records,
forms and training packages to be used in achieving the olgjecti the OHS Program. These
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allow for site-specific and project-specific needs, wkilk ensuring consistent application of
the OHS Program requirements.

In summary, DIF Operations has successfully implendetite Chalk River Laboratories
Occupational Safety & Health Program.

A.13.1 Specific Implementation of Occupational Health and Satig Program

The MAPLE Reactors and NPF are operated in accordaiticé\wCL Occupational Health and
Safety program. All applicable elements of the prograamiraplemented in the DIF, such as
control of hazardous material in the MAPLE Reactoid [dPF, confined space protocol, and
personal respirators.

The identification of and the requirements (e.g. approi@dge locations and allowable
guantities) for controlling hazardous and combustible nadsan the DIF are performed in
accordance witkControl of Hazardous Material$dousekeeping monitoring, including
confirmation that hazardous and combustible materials@ntrolled are performed in
accordance with thRoutine Operationprocedure.

Procedure to minimize and control personnel radiation®xeoand personnel protection have
been established, per nuclear programs documentation, AEGidiation Protection
Requirements and AECL Occupational Safety and HeatigrBm Manual.

A.14 Fire Protection

CRL Fire and Emergency Services are organized into twmsecFire Prevention and
Operations. This structure enables a higher level opfiegention services and a more
comprehensive maintenance and training program. The Fire @aieges both sections,
supported by Deputy Chiefs, Assistant Chief, Fire Preve@ifiners, a Fire Systems/Protection
Engineers and Fire Administration Officers. Four roiashifts provide continuous on-site fire
protection, each shift being comprised of a Fire LieuteaadtFire Fighters.

Fire and Emergency Services provides services in fire ptieve investigation, fire safety
inspection, fire advisory, fire suppression, emergensgue, hazardous materials response, and
medical first aid. Various educational and training prograrescontinually being developed,
improved and delivered to satisfy the needs of AECL.

Applicable requirements for CRL Fire and Emergency Sesvare National Building Code of
Canada, the National Fire Code of Canada,FarelProtection for Facilities Handling
Radioactive Materia(NFPA 801), and Canadian Standard Association CSA N293: Fire
Protection for CANDU Nuclear Power Plants, where applie at CRL.

The Fire Department is committed to developing Fireégkafety, education and training, and
priority objectives. A training officer has been hired @dehe emergency response training.
Essential training will continue to be delivered and maadointegrating the International Fire
Service Training Association, Ministry of Natural Resosr@nd Ontario Fire College
programs. Courses taken by Firefighters include confineaspacue, high angle rescue, auto
extraction, hazardous materials, fire cause and deteamrand officer training courses.
On-shift training is also conducted at regular intervals.
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A.15 DIF Safety Analysis Program

The objective of the Safety Analysis program is to demnatesthat the requirements for health
and safety of persons and for protection of the environareninet for all accident scenarios in
the Final Safety Analysis Reports (FSAR).

The safety analysis program includes the revision and upfitte FSAR for both the MAPLE
Reactors and for the NPF. This will include updating on a aedpalsis all FSAR sections, with
the exception of those sections containing safety ainakysults.

The program also includes the production of safety casagiport PCR tests in the MAPLE 1
Reactor, design changes to systems, structures and camntgponthe DIF, and NPF Active
Commissioning.

As per the FSAR Issues List and Analysis of Record (A@# MMIR Analysis of Record
database defines the current licensing basis for MMIR hypdng all submissions to CNSC
that modify, supersede or supplement safety analysismation in the latest version of the
FSAR.

A Safety Case to support operation of MAPLE 1 Readtapdo 5 MW was submitted to the
CNSC Staff and approval was granted 2007 January. This safaycovers the current MAPLE
1 core configuration. Additional safety cases will be pregpand submitted to the CNSC in
support of several tests designed to establish the chtlise mositive PCR and operation at high
power.

Once the source of the positive PCR is identified, hadhtitigation measures are known, a
schedule for update of these safety analysis sectiohendeveloped.

A Safety Case to support the active commissioningeoNRF is being prepared and will be
submitted to CNSC staff upon completion. Additional safetses will be prepared for other
projects within the NPF, e.g. improvements to the @lds®mp Cooling System, as needed.

A.16 DIF Foreign Material Exclusion (FME) Program

This program defines how the foreign material exclusiethods are established and
implemented for the commissioning, operation and maamtes of the DIF.

It is applicable to facility systems or components #ratnormally open or opened for
maintenance or operational activities where the peateintroduction of foreign material could
result in degraded performance. This program applies tdRlp&rsonnel, non-DIF AECL
personnel, contractors, and visitors who perform aes/ithat may introduce foreign material
into a system or component within DIF.

The purpose of this program is to:

* Prevent or minimize the potential of foreign matein&usion into an open system.

» Define the foreign material exclusion requirementdperations, Maintenance, and all
other staff when planning and implementing both routirgeraam-routine work activities
in and around open systems in the Dedicated Isotope eacilit

* Provide guidance and documentation requirements on mngcfogen intrusion of foreign
material in a facility system.

6400-00521-LP-001 2007/03/22



UNRESTRICTED
6400-00521-LP-001 Page A-22
Rev. 0

» Evaluate and document the effects of un-recovered foragerial from facility systems
and components.

The document supporting this program objective is:
» Foreign Material Exclusion Program in the Dedicatstdpe Facilities [A-42]

A.17 DIF Chemistry Control Program

The Chemistry Control Program in the DIF has beenrpptace to prevent or minimize
corrosion or other deterioration of components andetoonstrate compliance with any limits or
conditions required as listed in both MAPLE and NPF QloCuments.

The MAPLE Chemistry Control Program consists ofrigtine sampling and monitoring of the
following systems:

» Reactor Pool and Primary Cooling System;

* Reflector Cooling System;

* Reflector Dump Tank — Cover Gases and Instrument Lines;
» De-lonized Water Supply;

» Groundwater Drainage System; and

* Plumbing and Drainage System.

The MAPLE Chemistry Control Operating Manual and thadrate For Chemistry and
Corrosion Control support the program. In summary, thendstry Control Program has been
successfully implemented in DIF and has supported opelatinve MAPLE Reactor over the
current licensing period.

The Chemistry Control Program in the NPF consisti® routine sampling and monitoring of
the following systems:

* Closed Loop Cooling System (CLCS);
» Active Liquid Waste System;

* Plumbing and Drainage System;

* Low Level Liquid Waste System; and
* High Level Liquid Waste System.

The program is supported by tNew Processing Facility Chemistry Contf@perating Manual
and thePreliminary Chemistry Rationale for the Closed Loop Cooling Syste@$Lof the
New Processing Facility (NPFPue to the non-operational state of the NPF, then@stry
Control program has not been challenged.

Both Operating Manuals have been revised in early 2007 asdigperted by various Operator
Routines (OR) and Instruction to Staff (ITS) docursent

The Chemistry Control Program for the NPF is ircpland ready to be fully implemented as
NPF operations come on line.
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A.18 Decommissioning

AECL Chalk River Laboratories (CRL) site is large amgetse and contains many structures
and features, some dating back to the beginning of the figt’'sstablishment in 1944. The site
is expected to continue in operation as a licensedtfafoli a wide range of nuclear research and
development/industrial and production activities for margry¢o come. Several of the original
structures have been decommissioned over the life citdhend the decommissioning of
specific facilities is expected to continue in the fuf@® structures age or as business needs
change. In addition to this, the site has seen newtstes and facilities installed and this too is
expected to continue for many years to come. Accorgitlgé decommissioning model for the
CRL site, including the Waste Management Areas, isobmedividual decommissioning
projects for its various components over time. Atahd of the site’s operational life, a single
project for the site decommissioning as a whole wilboc®he Minister of Natural Resources
Canada provided a proposal for a financial guarantee fatet@mmissioning of the CRL site to
the Canadian Nuclear Safety Commission (CNSC) in 20@&Dber.

As per clauses 11.1 in the MAPLE Operating licence [A-29]1dhdl of the NPF Operating
licence [A-31], a Comprehensive Preliminary Decommissgitlan for the CRL site was
provided to the Commission.

A.18.1 DIF Decommissioning

The Preliminary Decommissioning Plan for the Dedicasedolpe Facilities [A-43] presents an
outline of the decommissioning activities, as currentinped, for the DIF. The
decommissioning would be carried out in several phagée &nd of the Facilities’ useful life.
The decommissioning would be accomplished with activitisggded to minimize the hazards
to the workers, the public and the environment.

This Conceptual Decommissioning Plan has been updated td cefieent designs of the DIF. It
has also been updated to reflect CNSC Regulating Guide G-216 theefact that AECB
Regulating Guide R-90 was withdrawn.

A.19 Nuclear Criticality Safety Program

The Nuclear Criticality Safety Program documents W&CL prevents criticality accidents
through appropriate design, analysis, operations, and aeissioning of facilities involving
fissionable materials. This Nuclear Program specifiegeluirements to fulfill company
business, regulatory, environment, health, safety and yaabturance responsibilities.
Nuclear Programs-Nuclear Materials Management and Radiedaterials Transportation
(NMMT) administer this Program.

This Nuclear Program addresses Condition 14.2 of the Nurtesearch and Test Establishment
Operating Licence for Chalk River Laboratories, CNS€rnge NRTEOL-01.00/2011. This
Program defines a new AECL Nuclear Program that demoestcéear alignment with the
ANSI/ANS-8 standards, and will be implemented beginning in 2a@iniary.

In 2007, AECL will begin to develop program procedures. Usiriginiersions of these
procedures, AECL will update the Nuclear Criticality Sa#halyses and Criticality Safety
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Documents (CSD) on a risk-graded basis. The procedureseniifined based on experience
with updating the Nuclear Criticality Safety Analyses &®D for the five most significant
facilities, and will result in a baseline set of pragrprocedures.

In parallel with updating the Nuclear Criticality Safétyalyses and CSD on a risk-graded basis
beginning with the most significant facilities, CRL Mabntinue to review, revise and approve
CSD at Chalk River Laboratories in accordance with pESIL nuclear criticality safety
practices. CSD require approval to authorize changes design or use) that could affect
criticality safety, as well as periodic review andapproval. To the extent possible, these CSD
will be updated to meet or move closer to meeting the @geints in this Program. This
approach updates the CSD on a risk-graded basis and taketagdwafimecessary CSD re-
approvals to complete the implementation of the Pragra soon as possible.

A.19.1 Specific Implementation of Nuclear Criticality Safty

All activities involving fissionable materials within tiledicated Isotope Facilities (DIF) are
carried out in accordance with Section 3.7, Nuclear NgdseAnd Safeguards Management
(NM&SM) Compliance Program [2-46], until the Nuclear @atlity Safety program is fully
established. Per this program, the DIF maintains the folpwriticality safety documents:

» CSD-55 Criticality Safety Document for the MAPLE Readuildings 110 and 111
[A-44]

» (CSD-56 Criticality Safety Document for the IrradiateceFTransfer Flask [A-45]

» (CSD-57 Criticality Safety Document for the New Praieg Facility [A-46]

» (CSD-58 Criticality Safety Document for the Calicine@$te Transfer Flask [A-47]

A.19.2 Independent Review

The AECL Nuclear Criticality Safety Panel (NCSP) iseamanent subcommittee of the AECL
Safety Review Committee (SRC), which performs ovetsagld independent review, reporting
to the President through the Vice President for Commiamel Corporate Oversight. The SRC
operates independently of the line organization, and acteddBoard of Directors, President
and Chief Executive Officer in matters of health, saéand the environment. Members of the
NCSP are experts in the fields that are relevant teauckiticality safety.

The NCSP is responsible for:

* Reviewing, and if found satisfactory, approving all CSD;

» Reviewing and if found satisfactory, approving reports and atheuments;

* Unplanned Event Reports, relating to criticality safety;

* Reviewing and approving the removal of Balance After Psicgdurdens;

* Reviewing and accepting criticality safety training material

* Reviewing and accepting Nuclear Criticality Control Offie@pointments; and

» Participating in independent audits of the Nuclear Clityc&afety Program, nuclear
criticality training programs, safety practices and caamale with procedures
relevant to criticality safety.
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In summary, DIF Operations has successfully implendetite Chalk River Laboratories
Nuclear Criticality Safety Program.

A.20 Radioactive Material (RAM) Transportation Program

The program document, Radioactive Materials (RAM) Tparnsition Compliance Program,
establishes and describes in detail the process to béouskd safe transport (both shipments
sent off-site and receipt of shipments on-site) oio@ctive materials.

This program is administered by Nuclear Materials Manmsge and Radioactive Materials
Transportation (NMMT), within Nuclear Programs. The fiérla Manager of Nuclear Programs
NMMT is the RAM Program Authority.

This program applies to all AECL personnel at all AEGEessin Canada.

A.20.1 Emergency Response

The Nuclear Programs-NMMT, through the AECL Radioachiaterial (RAM) Transportation
Compliance Program Authority, ensures that an EmergResponse Plan for potentially
dangerous occurrences involving radioactive material shippetdil AECL sites, as required
by Response Plan for Off-Site Transportation Accidemisliving Radioactive Material, is in
place. The RAM Program Authority also ensures tHggeaonnel involved in the transportation
process are aware of the emergency response requiszsment

The Emergency Response Plan is registered with TranSpodda. The RAM Program
Authority ensures that all unplanned events pertaining ttransport of radioactive materials
are investigated, documented, and reported to the regu&ithgrities in accordance with
regulatory requirements.

A.20.2 Specific Implementation of RAM Transportation Program

The Dedicated Isotope Facilities carry out all shipmantsreceipts of radioactive materials in
accordance with approved procedures that conform to Rag®ataterial (RAM)
Transportation Compliance Program. This includes sggc@nhergency response, regulatory
permits/licences/certifications, packaging, markings,do@imentation.

A.20.3 RAM Transport Documentation

* Radioactive Materials (RAM) Transportation Compliaftrogram [A-19]
* Response Plan for Off-Site Transportation Accidenislinng Radioactive Material
[A-48]

A.21 Radioactive Waste Management Program

The mandate of Waste Management Operations at Chalk Eaberatories is the safe and
reliable management of solid and liquid radioactive wasteis. organization is responsible for
waste processing and storage operations and for operatiagt@a management service for CRL
and external customers.

Waste Management Operations, operates the Waste Eraafantre (per Facility Authorization
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document AECL-FA-16) and the Waste Management Areas (RELAFA-18).

A.21.1 Solid Waste Management

All solid radioactive waste generated by AECL faciitis stored in designated areas at the CRL
site. Pending the availability of disposal facilitiegstes are managed using a variety of
facilities, including sand trenches, concrete canistdgdioles, and bunkers. It is anticipated that
during the next licensing period the option of sending eadive waste to the Shielded Modular
Above Ground Storage Facility (SMAGS) will be available.

Radioactive solid wastes generated in CRL consisbataaninated equipment, irradiated
materials (including fuels), and a wide variety of wastsulting from maintaining and
operating the nuclear facilities at the sites.

A.21.2 Liquid Waste Management

Liquids containing a high-level of radioactivity are stbne stainless steel tanks pending the
availability of future permanent disposal facilities eT3torage tanks are monitored on a routine
basis to ensure that leakage has not occurred.

Liquids containing low-levels of radioactivity are storedanks, and are monitored and
processed as required.

Depending on the activity level of the liquid, processing majude:

* Delay and decay,
e Micro filtration and reverse osmosis, and
» Evaporation.

One of the primary objectives in the processing of tiqadioactive wastes is to concentrate the
radioactive contaminants and to subsequently immobli@set contaminants. The immobilized
wastes are stored in the CRL Waste Management Areas.

The primary operation for the Waste Treatment Casttiee liquid waste evaporator, allowing
liquid waste from the Decontamination Centre, the Gbalh#ctive Drain System, and the
National Research Universal (NRU) Reactor drains sysbeme routinely treated. The distillate
produced from the liquid waste evaporator is monitored agaiteptance criteria and, if
acceptable, is discharged to the Ottawa River througRitheess Sewer.

A.21.3 Gaseous, Emissions, Environmental Control

The active ventilation systems of AECL facilitieg arsed for cooling thermal columns in the
reactors and removing radioactive species and other hazamisiasninants in the air from other
areas, such as radioactive laboratories. In alkandgere airborne contamination is reasonably
expected, the radioactive species are removed by aidittreystem. All active ventilation
systems contain High-Efficiency Particulate Air (P) filters and, in areas where there is
likelihood that radioiodines may be present, are combawigdHigh-Efficiency Charcoal
Absorbers.

It is recognized that radioiodines could be released glsome operations, and would be present
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in the event of a severe reactor accident. In ordexdoce the radioiodine releases on these
occasions, a separate Emergency Filtration Systeworparating both charcoal adsorbers and
HEPA filters, is placed on-line and bypasses the nonfterls. The Emergency Filtration System
serves the DIF and NRU Reactor and comes on-line atitaihain the event of high radiation
levels in the exhaust stream (accident conditions)ay Ipe put on-line manually.

The effectiveness of the gaseous effluent managesystgms is continuously monitored and
routinely tested to ensure that releases to the envirdmen@ain at small fractions of the site
Derived Release Limits.

A.21.4 Radioactive Waste Management Program Documentation

* Management of Radioactive Waste [A-49]

* Management of Non-Radioactive Waste [A-50]

* Management of Radioactive Emissions [A-51]

* Management of Non-Radioactive Emissions [A-52]

* Radiological Effluent and Environmental Monitoring [A-53]

A.21.5 Specific Implementation of Radioactive Waste Management &gram

The specific implementation of the program in DIae through procedures and Operating
Manuals (OM). DIF handling and storage of solid radioactvaste are performed in accordance
with approved procedures, which include:

* Operating Manual Calcination;
» Operating Manual Cementation ; and
* Management of Radioactive Waste .

DIF handling, storage and transfer of radiological biowaste are performed in accordance with
approved procedures, which include:

* Plumbing & Drainage System;

* Plumbing & Drainage System;

* Liguid Waste Storage (Fissile HLLW);
* Liquid Waste Storage (ALW); and

* Liquid Waste Storage (LLW).

Due to the operational status of the DIF, very littkste is generated. The waste generated from
the facilities mostly consists of low-level wastey.aised mop-heads.
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03200-AR-005, Revision 5, 2006 November.

Criticality Safety Document for the Irradiat€del Transfer Flask, 6400-03200-
AR-006, Revision 1, 2000 April.

Criticality Safety Document for the New Proseg) Facility, 6403-03200-AR-002,
Revision 4, 2001 October.

Criticality Safety Document for the Calcine Wagdransfer Flask, 6403-03200-
AR-005, Revision 1, 2000 June.

Response Plan for Off-Site Transportation Acctddnvolving Radioactive
Material, EMP-508000-PLA-001, ERP2-1456, Revision 0, 2004 March.

Management of Radioactive Waste, RC-2000-021-2.5, Revisi 2001 October.
Management of Non-Radioactive Waste, RC-2000-021-28isi®n 1, 2001
October.

Management of Radioactive Emissions, RC-2000-021-23sike 3, 2005 June.
Management of Non-Radioactive Emissions, RC-2000-021Revision 2, 2005
June.

Radiological Effluent and Environmental MonitorirgC-2000-021-2.7, Revision
3, 2005 July.
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Appendix B

Outline of Licensing Plan

Details on the progress and current status, as weélagrables that AECL plans to produce to
address the outstanding licensing prerequisites identifidtei CNSC CMDs [B-1], [B-2], [B-3]
are presented in the following sections.

B.1 MAPLE 1 Reactor
B.1.1 Agreement to Resume Nuclear Commissioning
B.1.1.1 Background

The MAPLE Reactors were designed to have a negativeiPGoefficient of Reactivity (PCR)

to minimize the consequences of abnormal or accidewtitcmms. The PCR represents an
integrated effect of a change in power, on the temperand density induced changes in
reactivity associated with the fuel, coolant, moderatftector, and structural components. The
expected PCR value, based on the MAPLE Final Safety aisaReport (FSAR), was

-0.12 mk/MW= 0.02 mk/MW. In 2003 June, during Phase C commissioning of the APL
Reactor, the PCR value was measured to be about@A2 mk/MW. This finding represents a
non-conformance with design.

On 2003 July 16, AECL presented, to the Commission, thetpladdress the positive PCR
issue. A revised plan was developed and submitted to the GtEGor information in 2004
October. This plan was developed in conjunction witbvésed strategy for resuming the nuclear
commissioning of the MAPLE 1 Reactor and it is based congprehensive approach to:

* Understand the discrepancy between the PCR value ufieone the measurements
and that predicted,

* Re-measure the PCR and confirm the original PCR measuatem
* ldentify possible cause(s) of the positive PCR,
* Find the ways to remedy and/or mitigate the positive ROR,

» Commit to the implementation of a long-term mitigatgirategy or specific change if
required.

The revised strategy was communicated to the Commissiamgciine public hearings for
MAPLE Reactors licence renewal in 2005 and it is baseceration of the MAPLE 1 Reactor
at different power levels to resume nuclear commissioigsdollows:

» Complete all prerequisites to exit the Guaranteed Shut&iate (GSS) and operate
up to 2 kW (2 kW Milestone).

» Identify and complete all prerequisites to allow thecter to operate up to 5 MW
(5 MW Milestone).

» Identify and complete all prerequisites to allow thacter to operate up to 8 MW
(8 MW Milestone).
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Details on the progress and the status of AECL aetsviindertaken to address the CNSC
licensing prerequisites are presented below.

B.1.1.2 Approval to Operate up to 2 kW

All licensing prerequisites for obtaining CNSC approvadperate the MAPLE 1 Reactor up to
2 kW have successfully been completed, and approval toveethe MAPLE 1 Reactor from the
reference GSS was granted on 2006 April 28 [B-4].

B.1.1.3 Approval to Operate up to 5 MW

In 2006 June, AECL submitted to the CNSC the formal applicab change the operating
status of the MAPLE 1 Reactor from operation at 2 kWgeration up to an indicated power
level of 5 MW to conduct the first two series of tastsvestigate and/or confirm the leading
causes of the positive PCR [B-5]. Testing of the PGRexd in 2007 March based on the CNSC
approval granted on 2007 January 30 [B-6], conditional on amgleptesults being obtained
during the conduct of one of the test procedures; the tegylaold was removed and final
approval was granted on 2007 March 22 [B-7]. Separate reguégiprgvals are required to
perform the remaining series of PCR tests. AECL subthitseparate application for approval
to perform the third series of tests, which is currentigler review by the CNSC staff.
Preparatory work to perform the remaining series of PGR te underway.

CMD 05-H20 [B-1] does naspecify separate acceptance criteria and actiorabtarning
approval to operate MAPLE 1 Reactor up to 5 MW. The aecegt criteria included in this
section have been derived from those required for obtpegreement to resume nuclear
commissioning and approval to operate above 8 MW, wherecapjgi They have been
included separately to clearly identify the AECL deliveralfideghis specific AECL milestone.

B.1.1.3.1 Positive Power Coefficient of Reactivity

A) Practical Design and Operations Options

CNSC Acceptance Criterion:

- AECL must demonstrate that all practical options sigie and operation have been
considered to remedy the positive PCR.

During 2004-2005, the following activities were performed to dematesthat all practical
options of design and operation have been considered#edy the positive PCR prior to
operating the MAPLE 1 Reactor up to 5 MW:

* Assess the positive PCR causes and perform a design®ptudy:

The Commission was informed of the completion ofabgessment of possible causes of
positive PCR and the design options study during Day 2 Pidbkeing for the MAPLE
Reactors licence renewal in 2005.
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* Independent calculations to determine PCR (performed bynaxi@rganization):

The Idaho National Laboratory (INL) in the U.S. wasitacted to perform independent
physics and thermalhydraulics simulations to predicPt@G& for the MAPLE 1 Reactor
initial core. The predicted PCR results were almoshtidal to those of AECL (-0.06 to
-0.12 mk/MW+ 0.0283 mk/MW) over the 0-10 MW power range under forced
convection conditions. The INL independent PCR sitiuts have fully confirmed
AECL predictions thus providing the necessary confidentleerAECL analysis tools,
methods and approaches. A summary of the INL work wesepted to the Commission
during the Day 2 Public Hearing for the MAPLE Reactomsroe renewal in 2005. The
INL independent calculation task is complete. To addxgSsmmission request for
information during Day 2 Public Hearing in 2005, the absihtte INL report is
included in Appendix C.

* Review of AECL work on PCR (performed by external orgaion

The Brookhaven National Laboratory (BNL) in the U.&svalso contracted to perform
an independent review of AECL'’s tests measurements ¢f@k during the
commissioning tests in 2003. The independent BNL review coadiriine adequacy and
rigour in the AECL measurements and analyses. A sumafahg BNL work was
presented to the Commission during the Day 2 Public Heavimiipé MAPLE Reactors
licence renewal in 2005. The BNL independent review tastngptete. To address a
Commission request for information during Day 2 Public Hepm 2005, a relevant
excerpt from the executive summary of the BNL reppmcluded in Appendix D.

During 2006, additional independent calculations and reviews performed to demonstrate
that all practical options of design and operation haea lbensidered to remedy the positive
PCR. As these activities wenet deemed necessary to complete prior to operate the EAPL
Reactor up to 5 MW, the summary of their status ikided in Section B.1.2.1.

From the AECL analyses and tests, the leading candittatdse cause of the positive PCR are
bowing of the targets and fuel elements (to a much sn&itent), and unexpectedly higher
temperatures in the water between the flow tubes anceflector tank wall. These results were
presented to the CNSC staff on 2006 October 6. The indepeasagsments of the
commissioning data and AECL’s work on the positive PCR Imatedentified any other
potential causes for the positive PCR than those alridadtified by AECL. These independent
assessments have suggested some PCR tests to invekgateential causes.

The path forward to resolving these issues involves exertiie tests described below.
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B) PCR Tests

CNSC Acceptance Criterion:

In order to resume nuclear commissioning for the purpbee-measuring the PCR, CNSC
staff has developed the following criterion:

——

- AECL must show that any newly proposed commissioning ts appropriately planne
and that such tests can be performed safely and are eajjabéeting their intended
objectives.

To address the above CNSC acceptance criterion, AEGhrped and planned to perform the
following PCR-related tests, as summarized below:

* In-Reactor tests (to re-measure the PCR);
» Out-of-Reactor tests (to support the in-reactor tests).

B.1) In-Reactor Tests

As part of the PCR activities, as well as to addresabiove CNSC acceptance criterion, a

5 MW PCR Test Plan [B-8] was developed and submitted toGCdiflining the steps to be
taken to obtain additional data to assist in resolving timeconformance caused by the positive
PCR. Regulatory approval for use of the plan was oddtlaam 2007 January 30, in accordance
with Licence Condition 9.1 of the MAPLE Operating Licen

The change in the operating status of the MAPLE 1 Re&cior2 kW up to 5 MW, as well as
the expected duration for operation up to an indicated plewel of 5 MW, were described in
the 5 MW Operating Plan [B-9], which was submitted to the&SC as accompanying document
of the 5 MW PCR Test Plan

The current logic of the planned tests leads to thevimilg test subdivisions:

» Series 100 TestRe-measure the PCR for start-up core at reactorpoii2MW and
calibrate reactor thermal power at 3 MW.

The tests, supported by the 5 MW safety case [B-10] andetetast procedures, were
performed during 2007 March and the acceptance criteria andteapesults were met.
The PCR value measured at 1.03 MW was 0.282 + 0.038 mk/MW, wghiclgood
agreement with the measurements performed in 2003.

» Series 200 TestRe-measure the PCR for start-up core at reactorpoieMW, with
and without covers on the irradiation sites to deteenine contribution to positive PCR
from stagnant water in the reflector tank irradiataes, and calibrate reactor thermal
power at 5 MW.

The tests, supported by the 5 MW safety case [B-10] andetetast procedures, were
performed during 2007 March-April and the acceptance critadaeapected results
were met. The PCR value measured at 2.48 MW was 0.271 + Ol@BMWWmwhich is in
good agreement with the measurements performed in 200RdRe/alues measured
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for a power range between 0.82 MW and 4.15 MW to determineffiet of the
irradiation sites indicated that there is no apparmepact on the PCR.

» Series 300 Testdeasure the PCR for a Low Enriched Uranium (LEUec¢avithout
Highly Enriched Uranium (HEU) targets, at reactor powfés MW to determine the
contribution to positive PCR from HEU targets. The gafase and the detailed test
procedures supporting the 300 series testing have been sulimittedCNSC, and are
currently under CNSC staff review.

e Series 400Tests

» 400A Measure the PCR for LEU core, without HEU targats, &ith modified flow
tubes for an upward moderator water flow, at reactor poi& MW to determine
the contribution to positive PCR from moderator wéikesting. The PCR is to be
determined by the tests.

* 400A-1 Measure the PCR value after replacing the LEU drivel hundles with
modified LEU driver fuel bundles to prevent binding of ti&U fuel pins in the top
plate, for an LEU core, without HEU targets, and waithdified flow tubes for an
upward moderator flow, at a reactor power of 5 MW, t@aeine the contribution to
positive PCR from binding the LEU driver fuel pins in tirever fuel bundle top
plate. The PCR is to be determined by the tests.

* 400B Measure the PCR for start-up core with HEU targetsamed in a modified
target cluster holder and with modified flow tubes forupward moderator water
flow, at reactor power of 5 MW to confirm the PCR valoeisotope production
configuration. The PCR is to be determined by the tests.

The safety cases supporting the 400 series and associa#eddetst procedures are
under development.

B.2) Out-of-Reactor Tests

AECL has made a considerable effort to assess alltssmeired to determine the effects of
target bowing on the MAPLE initial core flux gradierRestraints (e.g. modified cluster holder)
are being manufactured. The Critical Heat Flux (CHBjsteequired for the 5 MW PCR testing,
and stress-deflection tests were completed.

Consideration has also been given to the possibilitsgrget rotation. Such a test was performed
in the original Full-Scale Hydraulic Test Rig (FSHTIR2006 April at the AECL Sheridan Park
Laboratory (CPFS). The results of the tests showiadmotations. A modified FSHTR with a
fluted reflector wall is being manufactured for furthetites

By the time that the Series 400 tests will be readstdd, gap flow measurements in the FSHTR
and the results of 3D Computational Fluid Dynamic cateuta with FLUENT will be

available. These measurements and calculations willdse with the reference core
configuration and with a set of modified flow tubes to detee the changes to the gap flow
when more water is introduced to the gaps.
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Tests using the TCTR at AECL are in progress. The T@llkdws for flow visualization, Laser
Doppler Anemometry (LDA) gap flow measurements and FLUEAlidation.

In addition, Post Irradiation Examination (PIE) of tiradiated targets (2003-Phase C
commissioning) to learn about the flux gradients is irgpess.

C) Safety Case

CNSC Acceptance Criteria:

In order to resume nuclear commissioning for the purpbee-measuring the PCR, CNSC
staff has developed the following criteria:

- AECL must demonstrate adequate trip coverage for thentssioning program for the
MAPLE reactors in light of the positive PCR (relying the rules in the FSAR);

- AECL must demonstrate that the safety case conttaue®et the acceptance criteria of
no sheath failure and avoidance of superprompt crityc@litall design basis events for 4
operating core states.

As part of the PCR-related activities, as well as toeskithe above CNSC acceptance criteria
and CNSC'’s separate request for a consolidated safetyacaspport the MAPLE 1 Reactor
change in the operating state, AECL submitted a sa&sty t support operation and testing at
reactor power up to 5 MW [B-10]. The 5 MW safety casan impact assessment on the FSAR,
taking into account phenomena postulated to be respofmildausing the positive PCR. The
safety case provides assurance that consequences renegitablecshould an accident occur
during operation of the MAPLE Reactor at power levelsaup MW indicated reactor power.

As previously mentioned, the 5 MW safety case also supg@tSeries 100 and 200 PCR tests.

Separate impact assessments on the 5 MW safety easesubmitted to support the Series 300
PCR tests [B-11], [B-12].

Separate impact assessments on the 5 MW safety dibe mroduced to support the Series 400
PCR tests to identify and mitigate or remedy the calasdbe positive PCR.

In addition to the 5 MW safety case, several supportiadyaes (physics, thermalhydraulics,
mechanics, chemistry) were performed to support andsasstgating or remedial potential
options to resolve the positive PCR.

B.1.1.3.2 Operational Readiness

CNSC Acceptance Criterion:

In order to resume nuclear commissioning for the purpbee-measuring the PCR, CNSC
staff has developed the following criterion:

- AECL must demonstrate that an adequate number oétraiaff, and that systems and
equipment, are available for the resumption of comongsg.
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To demonstrate that adequate staff, systems and equipneemiailable to change the operating
status of the MAPLE 1 Reactor from operation at 2 kWpgeration up to an indicated power
level of 5 MW, AECL performed a number of activities authmitted a series of deliverables as
summarized below.

AECL has submitted Revision 18 of tNAPLE Reactors Operational Limits and Conditions
[B-13]. The OLC document provides evidence of evaluaticheficensed activity specific to
MAPLE 1 operation up to an indicated (nominal) power of W MRegulatory approval was
granted on 2007 January 30, in accordance with Licence Gondi2 of the MAPLE Operating
Licence. It is noted that this deliverable supports the BStg under Series 100 and 200 only,
and further revisions are required to be submitted to suppoes3£0 and 400 respectively.
Revision 20 of thdMAPLE Reactors Operational Limits and Conditiosgpporting the Series
300 PCR tests, has been recently approved by the CNSC.

A comprehensive system status review (SSR) was cord@ett documented for 14 safety and
safety-related systems. This review provided evidencehbdIAPLE 1 Reactor is safe to
operate up to 5 MW to perform PCR tests. AECL provided a tvalkgh of the three reports
(Control Absorber Rods, Fire Protection System, arfteBler Dump System) to the CNSC staff
on 2006 November 9. For the remaining systems, a sepaviae was performed and
documented, along with the dispositions to the remainingGlmmformance Reports (NCR),
Field Change Notices (FCN), Change Requests (CR), and Basessments (CA). Based on
these reports, an operating and maintenance systemessdeview was completed prior to
issue of the Operational Readiness Declaration bydbditly Authority.

A Licensing Application was submitted to request CNSC apptovaktall the revised Reactor
Computer Control System (RCCS) baseline software redjtoreoperating the MAPLE 1
Reactor up to 5 MW nominal power. Regulatory approval wastgd on 2007 January 30, in
accordance with Licence Condition 1.2 of the MAPLE Otegalicence.

Following the CNSC site inspections in 2004 November aneéiber, a number of issues were
raised by the CNSC staff regarding the seismic qualiioatf the design changes introduced in
Modification of SS1, SS2 and RCCS to Address the Power CoefficimjBist]. All AECL
commitments to address the seismic qualification issares been completed.

An Operational Readiness Declaration (ORD) was issuedport AECL’s position to 5 MW
Operational Readiness. As previously mentioned, CNSC aplgraxere granted on 2007
January 30, and 2007 March 22, to operate the MAPLE 1 ReactorSudtV to perform Series
100 and 200 PCR tests.

To obtain further CNSC approvals to perform the remaini@R Rests and to close the CNSC
acceptance criterion for this specific AECL milestoAECL plans to submit to the CNSC the
following remaining outstanding deliverables:

» Documentation showing the objective evidence on adequatbenwof trained staff,
and available systems and equipment to perform the SKEBCR tests through the
implementation of the Readiness for Service process.

» Licensing Applications to request CNSC approval to perftverSeries 400 PCR
tests.
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* RevisedMAPLE Reactors Operational Limits and Conditipaspporting Series 400
PCR tests (to be determined).

B.1.1.3.3 Commissioning Demonstration of Design Intent

CNSC Acceptance Criterion:
The criterion for acceptable resolution of this issuas follows:

- AECL must demonstrate that systems and equipmentrpedocording to their safety,
functional, performance or control specifications usibgective evidence obtained from
routine operational tests and inspections (i.e., nod rommissioning tests).

To demonstrate that systems and equipment perform acgaadiheir safety, functional,
performance or control specifications using objective exadebtained from routine operational
tests and inspections (i.e., not from commissioningYe8ECL developed a process for
assessment of whether the Phase A Commissioning pexdoon MAPLE units has met the
design intent. This process, described in [B-15], was tiome an independent evaluation of the
completeness of the MAPLE Reactors commissioning profmaeach safety system or safety-
related system. Twenty-nine safety and safety relatst@ sy in MAPLE 1 were assessed and
Commissioning Specifications and Objectives (CSOs) andn@ssioning Demonstration of
Design Intent (CDDI) documentation was produced foragsessed systems by 2006 May,
following the process described in [B-15] and confirmed leyGNSC [B-16]. The assessment
resulted in NCRs being raised to address commissioningedefies in 16 of the assessed
systems.

All commissioning work required to address the program findingedan the outcome of the
CDDI assessment prior to raising the power of the MARLEeactor above 2 kW is complete.

All commissioning work which requires the MAPLE 1 Readtoperate at power levels above
2 kW and within the parameters of the PCR test plandemwvay, as required to address the
program findings based on the outcome of the CDDI ass&#, and will be completed by the
end of the PCR testing.

To demonstrate that systems and equipment perform acgaadiheir safety, functional,
performance or control specifications using objective exadebtained from routine operational
tests and inspections (i.e., not from commissioningte8ECL has submitted:

* CSO and CDDI documents submitted to the CNSC to addreasctbptance
criterion.

» Detailed procedures to perform the CDDI work as identifietthe CDDI documents.
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B.1.1.34 Computer Code Validation

CNSC Acceptance Criterion:
The criterion for acceptable resolution of this issuas follows:

- AECL must demonstrate that the validation work hasshown any deviations that would
have a negative impact on the FSAR (based on commisgioesults up to 8 MW). As
explained in Section 4.1.1.1, the PCR is currently anpeiae

- The validation results quantify the simulation er®ystematic departure from reality) in
key output parameters over the range of phenomena and persfoe reactor operating
conditions and geometries prototypical of the intended eaipin.

The safety analysis in the MAPLE safety report reentperformed using a set of computer
codes and methodologies that are in general use in tied@a nuclear industry. Over the last
five years, these codes have been validated more rigp@sighart of an AECL program in
response to CNSC Generic Action Items. Beyond thisrgewalidation, there is a need to
validate these tools for conditions that more closeflect the parameter ranges seen in the
MAPLE accident analysis.

For operating up to 5 MW, no specific computer code valida@ncises were required to be
performed, and this issue is considered as covered by th Safety case.

B.1.1.4 Approval for Interim Operation at 5 MW and up to 8 MW

AECL intends to seek CNSC approval to allow operatiotheMAPLE 1 Reactor at 5 MW and
up to 8 MW to irradiate targets for NPF Active Comnaes1g and irradiate xenon gas for MIPF
Nuclear Commissioning, pending the outcome of the PORe@&surement tests up to 5 MW.

The CNSC CMD 05-H20 [B-1] does nspecify separate acceptance criteria and actions for
obtaining approval to operate MAPLE 1 Reactor at 5 MW and @MYV for the
abovementioned purposes. The acceptance criteria andsactcluded in this section have been
derived from those required for obtaining approval to opetadee 8 MW, where applicable.
They have been included separately to clearly identifAEEL deliverables for this specific
AECL milestone.
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Positive Power Coefficient of Reactivity

CNSC Acceptance Criteria:

In order to resume nuclear commissioning for the purpbee-measuring the PCR, CNSC
staff has developed the following criteria:

- AECL must demonstrate adequate trip coverage for thentssioning program for the
MAPLE Reactors in light of the positive PCR (relyingtbe rules in the FSAR).

- AECL must demonstrate that the safety case conttaue®et the acceptance criteria of
no sheath failure and avoidance of superprompt crityc@litall design basis events for 4
operating core state.

- AECL must show that any newly proposed commissioning ts appropriately planne

and that such tests can be performed safely and are eajabéeting their intended
objectives.

——

To demonstrate adequate trip coverage and that the sadetgaatinues to meet the acceptance
criteria of no sheath failure and avoidance of superpreniptality for all design basis events
for all operating core state, AECL plans to submit tiewing:

Safety assessment to support operation at 5 MW to ireatdiegets for NPF Active
Commissioning and irradiate xenon gas for MIPF Nucleani@issioning.

Safety assessment to support operation up to 8 MW to ireatdiagets for NPF
Active Commissioning and irradiate xenon gas for MIREIHar Commissioning and
In-Service operation.

To show that any newly proposed commissioning tests are@isdy planned and that such
tests can be performed safely and are capable of méletingntended objectives, AECL plans
to submit the following:

6400-00521-LP-001 2007/03/22

RevisedVMAPLE Reactor Commissioning Plan

Operating plan to support operation of the MAPLE 1 Reactbr\i¥V to irradiate
targets for NPF Active Commissioning and irradiate xegas for MIPF Nuclear
Commissioning.

Operating plan to support operation of the MAPLE 1 Reactéo oMW to irradiate
targets for NPF Active Commissioning and irradiate xegas for MIPF Nuclear
Commissioning and In-Service operation.

Test plan to support testing at reactor power up to 8 MW.
Detailed test procedures to support testing at reacteempop to 8 MW.
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B.1.1.4.2 Operational Readiness

CNSC Acceptance Criterion:

In order to resume nuclear commissioning for the purpbee-measuring the PCR, CNSC
staff has developed the following criterion:

- AECL must demonstrate that an adequate number oétraitaff, and that systems and
equipment, are available for the resumption of comongsy.

To demonstrate that adequate staff, and systems and equgn@@nailable to operate the
MAPLE 1 Reactor at 5 MW and up to 8 MW to irradiate targ&ECL plans to submit the
following:

* RevisedMAPLE Reactors Operational Limits and Conditions

» Documentation showing the objective evidence on adequatbenwof trained staff,
and available systems and equipment through the implatmanbf the Readiness
for Service process.

» Documentation showing the objective evidence of congoietif the Project
Improvement Plan Phase 2 activities, in accordancethatitatest revision of the
plan.

B.1.2 In-Service Operation at 8 MW

A revised strategy is currently considered to enable the MAPReactor and NPF to begin
routine production of radioisotopes prior to completiomaélear commissioning of the
MAPLE 1 Reactor up to 10 MW. This strategy, which includesipéathe MAPLE 1 Reactor
“in-service” at 8 MW, allows for the possibility that @solution to the positive PCR issue may
not be fully implemented and demonstrated by 2008 October 31.

To obtain regulatory acceptance of MAPLE 1 for “in-segVigperation at 8 MW and ensure
compliance with CNSC requirements for “In-Service @pen”, AECL will address the
acceptance criteria currently identified in Sections 4ah®4.1.3 of CMD 05-H20 [B-1], as
detailed below.

B.1.2.1 Positive Power Coefficient of Reactivity

A) Practical Design and Operations Options

CNSC Acceptance Criteria:

The criterion for CNSC staff's acceptance of resolubf the positive power coefficient issue
is as follows:

- AECL must demonstrate that all practical options sigieand operation have been
considered to remedy the positive PCR.
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Further to the summary presented in Section B.1.1.3. Actihaties that were performed during
2006 or are currently in progress to demonstrate thateadtipal options of design and operation
have been considered to remedy the positive PCR, aserpeel below.

A.1) Independent Calculations to Determine PCR (AdditionaWork)

As part of the continuing efforts related to the MAPLBQR, AECL requested additional
independent calculations to be performed by INL. The fohgvtasks were assigned to INL for
the year of 2006:

The physics sensitivity studies for the MAPLE Reactaninal core and that with
dimensional changes due to mechanical tolerances;

The assessment of uncertainty in the predicted PGR yal

The prediction of the impact on the PCR of the fuehbprduring the core transition
from the initial core to the equilibrium core;

The PCR prediction for a modified MAPLE 1 Reactor cdorevhich 36-element LEU
driver fuel bundles have been replaced with the HEgkets;

The PCR prediction for the MAPLE 1 initial reactor ealue to targets and driver
fuel bowing, applying the integrated analysis that incluéesronics, fluid dynamics,
heat transfer, heat conduction and mechanical behad@ssess the impact of target
and driver fuel bowing on the PCR (to address a recommendat BNL from their
report in 2005); and

The prediction of gap water flow using 3-D simulationstfe revised PCR
predictions as well as for the possibility of voidimgthhe moderator and the reflector.

The reactor physics sensitivity studies, documented-ih7]Bwere completed in 2006 April and
submitted to the CNSC staff for information on 2006 July 1#s€ studies consisted primarily
of computer model simulations of the MAPLE Reactoecor
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One sensitivity study was performed to better understentMAPLE 1 Reactor core
reactivity response relative to material temperature lamdl density changes that
would encompass MAPLE Reactor temperature condition®ifoed convection
power conditions up to 10 MW. The results indicated thaetthws no impact on the
PCR compared with the model developed by INL for perforniiegridependent
PCR simulations in 2005.

Another sensitivity study was performed to identifg individual regions in the
initial MAPLE core that could induce positive reactivitjth an increase in the
temperature in that region. For this study, the MAPLdbe was divided into 34
separate regions. Of these 34 regions, seven were igérs to induce positive
reactivity. These seven regions included the isothecoral, Highly Enriched
Uranium fuel, target coolant, gap water, depleted uraniumléwodlant, and light
water in all test facilities. Of these seven regiahe gap water was calculated to
have the largest positive PCR component (+0.028 mk/MWmaxi) and also
determined to have the greatest potential to be significkarger in positive
magnitude due to the uncertainty in the flow. Detailed §ap water flow modelling
is further needed to assess the impact.
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- As part of the sensitivity studies, an assessmeERC®R sensitivity to manufacturing
and assembly tolerances was also performed. Thega$witved that the predicted
PCR value is insensitive to variations in dimensions.

The PCR prediction for a modified MAPLE 1 Reactor corevhich the HEU targets have been
replaced with 36-element LEU driver fuel bundles waglsraask completed by INL in 2006.
The INL study [B-18] concluded that in case of forced ¢aton (within 2.5-10 MW) and

natural circulations at 0.2 MW, the PCR results aatissically the same as for the reference case
(i.e., for the core with targets) while for naturataiation at 0.5 MW the PCR results are more
negative than for the reference case, thus not caaesyngoncern.

The remaining analyses are planned to complete during 2007.
A.2) Review of AECL Work on PCR (Additional Work)

As part of the continuing efforts related to the MAPLBQR, AECL also requested an
additional review of the available commissioning data. BiXH INVAP (Argentina) were
contracted to perform independent reviews of the Phdgotermal) and the Phase C
commissioning (natural and forced circulation) test datd,of the corresponding predictions
(AECL and INL data) to define and quantitatively support tleiification of the positive PCR
causes. The review of the commissioning tests was fdauséhree types of experiments
performed at the MAPLE 1 Reactor:

* Isothermal tests;
* Tests at power levels up to 580 kW with natural circutgtaond,
* Tests at various power levels up to 8 MW with forceaflo

The BNL review [B-19] was completed in 2006 October and stiédhio the CNSC staff for
information on 2006 October 24. The conclusions of tN& Beview are as follows:

» All conclusions from the 2005 BNL review remain valid. Imtaular, target bowing is
the most likely contributor to the positive PCR argte®ep power gradient in the initial
core — the cause of the target bowing. It explains ¢ihe loehavior during the
commissioning tests.

* Follow the suggested sequence of tests given in the 2005 nepewt to improve
understanding and potentially remedy the situation.

* The more homogenous core the less impact on targendp@nd positive PCR.

No new phenomena have been identified to contribute tpdbigve PCR.

The INVAP review has concluded that the MAPLE 1 Reactoe presents a strong
heterogeneity in power distribution (core enrichmeniegairom depleted uranium to high
enrichment) and in geometry (many different assemblid®refore, its analysis is very complex
and difficult, and then predicted PCR values are vergllsand sensitive to chosen assumptions,
methodologies and calculation codes and nuclear ldzafihe obtained PCR results are
statistically similar to those of AECL and INL.

6400-00521-LP-001 2007/03/22
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A.3) Summary

Based on the results from the re-measurement ofG@ied® 5 MW, AECL will define and
commit to implement a PCR mitigation strategy or dpechange, if a practical one (technically
and economically feasible) exists. The measures detinezsolve the positive PCR will be then
implemented in the MAPLE Reactors.

B) Safety Case

CNSC Acceptance Criteria:

The criterion for CNSC staff's acceptance of resolubf the positive power coefficient issue
is as follows:

- AECL must demonstrate that the safety case conttaue®et the acceptance criteria of
no sheath failure and avoidance of superprompt crityc@litall design basis events for 4
operating core states.

To demonstrate that the safety case continues to heeatteptance criteria of no sheath failure
and avoidance of superprompt criticality for all dedigsis events for all operating core states,
AECL plans to submit:

» Safety case to support the licensing application to requesCG@@proval to install
the design changes to address the positive PCR issue.

B.1.2.2 Commissioning Demonstration of Design Intent

CNSC Acceptance Criterion:
The criterion for acceptable resolution of this issuas follows:

- AECL must demonstrate that systems and equipmentrpedocording to their safety,
functional, performance or control specifications usibgective evidence obtained from
routine operational tests and inspections (i.e., n@ rommissioning tests).

To close the CNSC acceptance criterion, AECL plarsuibonit to the CNSC the following
deliverables, in addition to those submitted in suppottisfacceptance criterion as detailed in
Section B.1.1.3.3:

* Commissioning Reports for all commissioning tests perforasgoart of the CDDI
work.

» Licensing submission to request closure of the CDDI aaceptcriterion.

6400-00521-LP-001 2007/03/22
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B.1.2.3 Computer Code Validation

CNSC Acceptance Criteria:

The criteria for CNSC staff's acceptance of code vabdafor the MAPLE 1, 8 MW hold
point condition, are as follows:

- AECL must demonstrate that the validation work hasshown any deviations that would
have a negative impact on the FSAR (based on commisgiogsults up to 8 MW). The
PCR is currently an exception.

- The validation results quantify the simulation ergystematic departure from reality) in
key output parameters over the range of phenomena and parsfoe reactor operating
conditions and geometries prototypical of the intended eaipin.

To address the computer code validation acceptance crA&@L. will submit the following:

» Assessment of Code Validation Results from MAPLE 1 @agsioning up to 8 MW
and Impact on FSAR.

* Validation Manual, after the code validation exerciggdtie MAPLE 1 Phase C
commissioning tests above 8 MW are completed.

B.1.2.4 Safety System 1 Low Power Commissioning Completion Asance

CNSC Acceptance Criterion:

AECL must demonstrate that the deployment of threesS@8ults in normal subcritical
margin, defined as.k<0.965, and that deployment of any two out of three SOftstsan a
stable subcritical margin, defined ag<0.99.

To demonstrate that the deployment of three SORs sasulbrmal subcritical margin, defined
as k#<0.965, and that deployment of any two out of three SOf4tsein a stable subcritical
margin, defined as:k<0.99:

AECL has submitted the following:
* Measurement and Calculation of Subcritical k-Values in MAR-20].

» Comparison of MAPLE 1 SOR and CAR Reactivity Worth MeasuremenGN& M
Calculations[B-21].

There are no further outstanding deliverables to adtheSSNSC acceptance criterion.

6400-00521-LP-001 2007/03/22
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B.1.2.5 High Power Commissioning Completion Assurance

CNSC Acceptance Criterion:

The criterion for acceptance of AECL’s high power coissioning completion assurance is 4is
follows:

AECL must demonstrate, through the availability of otie evidence, that MAPLE 1 high
power nuclear commissioning up to 8 MW has been successtutipleted.

To demonstrate, through the availability of objective ewigethat MAPLE 1 high power
nuclear commissioning up to 8 MW has been successfully evathlAECL will submit:

* Report to describe the results from the PCR testinipqmeed up to 8 MW to close
the NCRs related to PCR and radiation fields.

* Commissioning Report(s) for commissioning tests up to 8 MW.

* Signed MAPLE 1 Phase C Commissioning Completion Asser@sactificate (up to
8 MW).

» Licensing Application to request CNSC agreement to detli@&APLE 1 Reactor
available for in-service operation at 8 MW.

B.1.2.6 Baseline and Residual Regulatory Activities

CNSC Acceptance Criteria:

The criteria for CNSC staff's acceptance of AECL’sldetion that the MAPLE 1 Reactor i
available to be placed in-service are as follows:

AECL must modify its Periodic Inspection Program doentation to be fully compliant
with documentation requirements.

AECL must update the Operational Limits and Conditdosument to reflect CNSC staff
comments and incorporate lessons learned and knowledwEldeom commissioning.

AECL must establish, document, and implement a docubzssline.

AECL must update the Final Safety Analysis Report @aremissioning has been
completed to incorporate feedback from the commissioningegso

To address the baseline and residual regulatory acceptéeca cAECL submitted the
following deliverables:

* Revised version dbedicated Isotope Facilities (DIF) Periodic and Inaugural
Inspection ProgranfB-22] to address CNSC staff comments.

» TheDIF Operations Baselinevas issued and submitted to the CNSC for information
in 2005 October.

* Revised Volume 1 of th®lIAPLE Final Safety Analysis Report (FSAR) for the
MAPLE Reactor$B-23], which includes revisions to Chapters 1 to 15 and 18 to 20
(except Sections 5.10 and 5.11), was issued and submittesl GNBC at the end of

6400-00521-LP-001 2007/03/22



UNRESTRICTED
6400-00521-LP-001 Page B-17
Rev. 0

2006 April. Sections 5.10 and 5.11 will be affected by the PCR done at INL and
BNL, and the results of the PCR tests at 5 MW. Qhedests are complete and have
been analyzed, the extent of the revisions will bemsiclered, and a schedule
showing the target dates for these sections will fagei$ and submitted to the CNSC.

To close the CNSC acceptance criteria, AECL plansihong the following:

* Revised version dlIAPLE Reactors Operational Limits and Conditiaaseflect
CNSC staff comments and incorporate lessons learned amdddge gained from
commissioning.

» Updated document baseline to support ongoing operation of MAPI&is will
ensure proper document configuration control.

» Revised version dfinal Safety Analysis Report for MAPLE Reactans Protected
Appendix to Final Safety Analysis Report for MAPLE Reast A revised schedule
for production of the revisions to the chapters of t8BAR will be provided.

B.1.3 Approval to Operate Above 8 MW

Operation of the MAPLE 1 Reactor for the first tinimae 8 MW will require approval of the
Commission or a person authorized by the Commissioperakicence Condition 9.2 (a) of the
MAPLE 1 and 2 Reactors Operating Licence NPROL-62.00/2007. ppieeal will be granted
on the basis that all prerequisites described in Sedtib@ of [B-1] have been completed.

B.1.4 Acceptance of MAPLE 1 for In-Service Operation above BIW

Declaration of the MAPLE 1 Reactor for In-Service Operaabove 8 MW will require
approval of the Commission or a person authorized bZtdmmission, as per Licence
Condition 9.2 (a) of the MAPLE 1 and 2 Reactors Operatingrice NPROL-62.00/2007. This
approval will be granted on the basis that all prerewgsisiescribed in Section 4.1.3 of [B-1]
have been completed.

B.2 MAPLE 2 Reactor

B.2.1 Approval to Restart

CNSC Acceptance Criterion:
The acceptance criterion for CNSC approval to redtarMAPLE 2 Reactor is as follows:

- AECL must install redesigned target cluster holdergsolve the issue of sticking targef
cluster holders.

AECL formally requested in 2006 January approval by the Cosmni®r a person authorized
by the Commission to install the redesigned cluster mldgproval was granted in 2006 May
[B-24] for installation of the redesigned cluster holdarMAPLE 1 Reactor.
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To address the CNSC acceptance criterion, AECL will siuttve following deliverables:

» Licensing Application to request installation of the regiesd cluster holders in the
MAPLE 2 Reactor.

» Completion Assurance Report, demonstrating that all presieegispecified in
Sections 4.1.1 and 4.2.1 of CMD 05-H20 [B-1] have been megrdsicence
Condition 10.2 of the Operating Licence NPROL-62.00/2007.

» Licensing Application to request CNSC agreement to rertiey®APLE 2 Reactor
from the approved reference Guaranteed Shutdown Stager Agence Condition
10.2 of the Operating Licence NPROL-62.00/2007.

B.2.2 Approval to Operate Above 2 kW

CNSC Acceptance Criterion:

The acceptance criterion for CNSC approval to operat®dAPLE 2 Reactor above 2 kW fqr
the first time is as follows:

- AECL must demonstrate, through the availability of otije evidence, that low power
nuclear commissioning up to 2 kW has been successfully ctrdplEhis includes
confirmation that the design change to address the stugek teolder has been
successfully implemented.

To address the CNSC acceptance criterion, AECL will siuttva following:

* Commissioning Reports for commissioning tests up to 2 kW.

* Signed Interim MAPLE 2 Phase B Commissioning Complefiesurance
Certificate.

» Licensing Application to request CNSC approval to operaétAPLE 2 Reactor
above 2 kW for the first time, as per Licence Condit9.2(b) of the Operating
Licence NPROL-62.00/2007.

B.2.3 Approval to Operate Above 500 kW

CNSC Acceptance Criterion:

The acceptance criterion for CNSC approval to opehat®APLE 2 Reactor above 500 kW for
the first time is as follows:

- AECL must demonstrate, through the availability of otie evidence, that MAPLE 2 low
power nuclear commissioning up to 500 kW has been successiutiyleted.

To address the CNSC acceptance criterion, AECL will siuttva following:

» Commissioning Reports for commissioning tests up to 500 kW.
» Signed MAPLE 2 Phase B Commissioning Completion Asser&uestificate.
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» Licensing Application to request CNSC approval to operaétAPLE 2 Reactor
above 500 kW for the first time, as per Licence Coadif.2 (c) of the Operating
Licence NPROL-62.00/2007.

B.2.4 Approval for Interim Operation at 8 MW

Interim operation of the MAPLE 2 Reactor at 8 MW tadtiate targets will require CNSC
approval. To obtain regulatory approval, all prerequisieescribed in Section B.1.1.4 (for
MAPLE 1 Reactor) will be completed for MAPLE 2 Reactor.

B.2.5 Acceptance of MAPLE 2 for In-Service Operation at 8 MW

CNSC Acceptance Criterion:

- AECL must demonstrate, through the availability of otiye evidence, that MAPLE 2
high power nuclear commissioning up to 8 MW has been suctigssimpleted.

To address the CNSC acceptance criterion, AECL will siuttva following:

» Commissioning Reports for commissioning tests up to 8 MW.
» Signed MAPLE 2 Phase C Commissioning Completion Asser&segtificate.
» Document baseline to support the ongoing operation of MARLE

» Licensing Application to request CNSC agreement to plaedAPLE 2 Reactor in-
service at 8 MW.

B.2.6 Approval to Operate Above 8 MW

Operation of the MAPLE 2 Reactor for the first tinimae 8 MW will require approval of the
Commission or a person authorized by the Commissioperakicence Condition 9.2 (d) of the
MAPLE 1 and 2 Reactors Operating Licence NPROL-62.00/2007. ppieeal will be granted
on the basis that all prerequisites described in Sedtibd of [B-1] have been completed.

B.2.7 Acceptance of MAPLE 2 for In-Service Operation above BIW

Declaration of the MAPLE 2 Reactor for In-Service Operaabove 8 MW will require
approval of the Commission or a person authorized bZtdmmission, as per Licence
Condition 9.2 (d) of the MAPLE 1 and 2 Reactors Operatiogrice NPROL-62.00/2007. This
approval will be granted on the basis that all preregsisiescribed in Section 4.2.5 of [B-1]
have been completed.
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B.3 MAPLE 1 lodine Production Facility
B.3.1 Approval of Nuclear Commissioning
B.3.1.1 Commissioning

CNSC Acceptance Criteria:
The acceptance criteria for CNSC approval of nuclearmaissioning of the MIPF are as
follows:

- AECL must demonstrate that the commissioning testsogexpare appropriately planne
and that tests can be performed safely and are capamleeting their intended objectivegs.

- AECL must demonstrate, through the availability of otie evidence, that non-nuclean
commissioning has been successfully completed.

S

To demonstrate that the commissioning tests proposed a@papfely planned and that tests
can be performed safely and are capable of meeting titeidied objectives:

AECL has submitted the following:

* RevisedMAPLE Reactor Commissioning Pl§B-25]. The MAPLE commissioning
plan was revised to reference and include the MIPF Cosionisg Plan [B-26].

To close the CNSC acceptance criterion, AECL plarssibmit the following:

* Revised-125 Production Facility Commissioning Manudlhe plan will be revised
to make it consistent with the MAPLE commissioning pi&required.

To demonstrate through the availability of objective evidéhaenon-nuclear commissioning
has been successfully completed, AECL plans to submiblibeving:

» Commissioning Reports for non-nuclear commissioning tests.

* Signed MAPLE 1 lodine Production Facility Commissioning @tation Assurance
Certificate for non-nuclear commissioning.

* Licensing Application to request CNSC approval to introdwe®r gas into the
MIPF for nuclear commissioning of the facility, as p@&ence Condition 10.1 of the
Operating Licence NPROL-62.00/2007.
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B.3.1.2 Training

CNSC Acceptance Criteria:

The acceptance criteria for CNSC approval of nuclearaissioning in the MIPF are as
follows:

- AECL must establish, document and implement a prodpamefresher and continuing
training that meets the requirements of AECL’s Systemgiproach to Training.

- AECL must demonstrate that it has qualified staffdigh classroom training and OJT)
operate the MIPF.

o

The classroom training program for the MIPF has beeabkstted, documented, and is in
routine use. The on-the-job (OJT) elements have bderedePilot testing and ensuing operator
training to be conducted as required to meet the requiremeRtease B MIPF commissioning
prior to commencement of such.

To address the CNSC acceptance criteria, AECL plans to sth@nfollowing:
* A letter to confirm that initial and refresher trainireg (equired) for the MIPF has
been completed for specified staff.

B.3.2 Acceptance of the MIPF for In-Service Operation

CNSC Acceptance Criterion:

The acceptance criterion for CNSC acceptance of AE@ketlaration that the MAPLE 1
lodine Production Facility is available to be placedarnvie is as follows:

- AECL must demonstrate, through the availability of otiye evidence, that nuclear
commissioning has been successfully completed.

To demonstrate (through the availability of objective ewveg¢that nuclear commissioning has
been successfully completed, AECL plans to submitahewing:

» Commissioning Reports for commissioning tests.

* Signed MAPLE 1 lodine Production Facility Commissioning @tation Assurance
Certificate for nuclear commissioning.

* Licensing Application to request CNSC agreement to plaed/iPF in-service.
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B.4 New Processing Facility

B.4.1 Confirmation of Readiness for Active Commissioning

CNSC Acceptance Criteria:

The acceptance criteria for CNSC staff to confirat the New Processing Facility is ready
for active commissioning are as follows:

- AECL must demonstrate that it has successfully cetaglits Operational Readiness
Review Workplan.

- AECL must modify the NPF building Emergency Procedtoegflect the evacuation
requirements under certain loss of ventilation acc&lent

- AECL must demonstrate that it has implemented tiszse walkdown findings for the
dissolver/decladder and the Central Off Gas Delay 8yste

- AECL must complete a backup firewater cooling test efGlosed Loop Cooling Systen.

- AECL must demonstrate that all outstanding work desgghas ‘required for active

commissioning’, that was noted in the completion ass@®and nonconformance repoits
(including any NCRs raised after 2003 May 30) is completed.

- AECL must demonstrate that items from the NIIT repotich AECL designated as
essential for the start of Phase B Commissioning, haea successfully completed.

- AECL must have completed the procurement, instatiadiocd commissioning of a small
diesel generator to power the Closed Loop Cooling 8ysi&d the charger for the
Uninterruptible Power Supply when normal Class Il powsapties are lost.

To address the CNSC acceptance criterion on the Clasga Cooling System (CLCS), AECL
has submitted a licensing application [B-27] to install ttheitéon of firewater for emergency
backup cooling in a once-through mode, connected betwedéirdveater System and CLCS to
facilitate the supply of backup cooling water. The appbeais currently under CNSC staff
review.

To address the CNSC acceptance criterion regardingutiseanding work designated as
‘required for active commissioning’, systematic reviewseébeen carried out for various NPF
systems, and specific recommendations for each systeendieen documented in HAZOP
(HAZ ard andOPerability) and “What If’ reports AECL submitted the HAZOP and “What If’
reports to the CNSC. Dispositioning of the recommendatiessited from the HAZOP and
What If reports is currently in progress.

To address the CNSC acceptance criterion on the siasdlldyenerator, AECL submitted the
results of the Third Party Review (i.e., design revies feld inspection) and the Fire Hazard
Assessment to the CNSC and requested CNSC approvatitdiészel fuel into the small diesel

2 HAZOP is a structured systematic brainstorming teghmiused to identify and evaluate the potential

hazardous events and operability issues for a processp€hidic HAZOP approach used for the NPF work is
based on the use of "guide words" to generate possibldidagirom the design intent of an operating step or
the operating conditions in a process. The "What Ifrapgh is similar to the HAZOP approach.
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generator. CNSC reviewed the Third Party Report concerhen§re protection aspects of the
New Processing Facility small diesel generator and hasifd to be acceptable. Approval to
load diesel fuel into the small diesel generator wastgd on 2006 February 20. Commissioning
of the small diesel generator is underway.

To close all the CNSC acceptance criteria, AECL ptarsibmit the following outstanding
deliverables:

6400-00521-LP-001 2007/03/22

Documentation showing the objective evidence on adequatbeanwof trained staff,
and available systems and equipment through the implati@nbf the Readiness
for Service process.

Modified NPF building Emergency Procedures to reflect tlae@ation requirements
under certain loss of ventilation accidents.

Document to confirm implementation of the seismic walddindings for the
dissolver/decladder and the central off gas delay system.

Documentation of a backup firewater cooling test of tlesél Loop Cooling
System.

Documentation to confirm that all outstanding work dedigghas ‘required for active
commissioning’ has been completed.

Documentation to confirm that the items from NieF Inactive Integrated Testing
Report which AECL designated and confirmed as essential ®sti#rt of Phase B
Commissioning, have been addressed.

Documentation showing the objective evidence of congieti the Project
Improvement Plan Phase 2 activities, in accordancethatitatest revision of the
plan.

Safety case to support active commissioning of NPF.
RevisedNPF Commissioning Plan

Documentation to account for the nuclear material anttautoss in DIF and to
address the specific requirements on safeguards measunestt Canada’s
international obligations, as identified in letter fréinKeeffe to K. Strapac,
“Declaration of Nuclear Loss in HEU Targets and LEU|Fu¢he DIF (CNBM)”,
2002 January 16.

Licensing Application to request CNSC confirmation gharequisites for NPF
active commissioning are completed.
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B.4.2 Approval for In-Service Operation

CNSC Acceptance Criteria:

The acceptance criteria for CNSC approval for in-serejgeration of the New Processing
Facility are as follows:

- AECL must demonstrate, through the availability of otiye evidence, that active
commissioning has been successfully completed.

- AECL must implement the corrective actions fromhenan Factors program.

- The calibration and commissioning of IAEA instrumemiatmust be completed.

- AECL must modify its Periodic Inspection Program doeumtation to be fully compliant
with documentation requirements.

- AECL must update the Operational Limits and Conditdasument to reflect lessons
learned and knowledge gained from commissioning.

- AECL must establish, document and implement a docubzesaline.
- AECL must update the Final Safety Analysis Report.

To address the CNSC acceptance criteria, AECL submitéefhlbwing deliverables:

* Revised version dbedicated Isotope Facilities (DIF) Periodic and Inaugural
Inspection ProgranfB-22] to address CNSC staff comments.

» TheDIF Operations Baselinevas issued and submitted to the CNSC for information
in 2005 October.

* The revised NPF FSAR (except Sections 10 and 11) [B-28]jssaed and submitted
to the CNSC at the end of 2006 April. Chapters 10 and 11 &iSAR will be
revised prior to requesting CNSC approval to place the NFSetvice.

To close the CNSC acceptance criteria, AECL plansihong the following:

» Commissioning Reports for commissioning tests.

» Signed NPF Commissioning Completion Assurance Certfgchr active
commissioning.

* Documentation showing that implementation of theaxiive actions from the
Human Factors program has been addressed.

* |AEA confirmation that calibration and commissioning AEIA instrumentation has
been completed.

* Revised version of thlew Processing Facility Operational Limits and Condititms
reflect CNSC staff comments and incorporate lesssarsiéd and knowledge gained
from commissioning.

» Updated document baseline to support ongoing operation of NMi&will ensure
proper document configuration control.
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Revised version of theinal Safety Analysis Report for the New Processing Facility
to incorporate feedback from the commissioning procéass;gnd schedule for
revising theFinal Safety Analysis Report for the New Processing Facility

Licensing Application to request CNSC approval to place MP¥ervice, as per
Licence Condition 9.2 (b) of the Operating Licence NSP3.00/2007.
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Appendix C
“INL MAPLE 1 Initial Core Power Coefficient of Reactivity An alyses”, 2005 November

Abstract (extracted from the report)

“Coupled physics and thermal-hydraulic calculations wertopeed to estimate the power
coefficient of reactivity for the MAPLE 1 Reactortial core. The MCNP5 and RELAP5-3D
computer codes were used in an iterative process toa@dhke multiplication factor during
steady state operation at several power levels. Undegd convection cooling, with total
reactor powers of 2.5, 5, 7.5, and 10 MW, the power @effii of reactivity was calculated to be
in the range of -0.06 to -0.12 mk/MW, with a 1-sigma stashdawviation of £0.0283 mk/MW.
Under natural convection cooling, with total reactor poafe200 and 500 kW, the power
coefficient of reactivity was calculated to be much enoegative, in the range of -1.59 to -6.65
mk/MW, with a 1-sigma standard deviation of approximat@y8s mk/MW. The standard
deviations reported herein include only the inherent Mont® Gtatistical convergence error
and are therefore not complete. Thermal-hydraulic Beibgistudies were also performed to
investigate the effects of code, input model, and phenowgical uncertainties on the
calculated core conditions.”
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Appendix D
BNL - “Final Report on Review of AECL Work to Measure, Analyze ard Predict Power
Coefficient of Reactivity for the MAPLE 1 Initial Core”, 2005 December

Extracted from Executive Summary

“AECL contracted Brookhaven National Laboratory (BN&)perform an independent review of
the AECL work to provide:

* An assessment of the analysis of the measuremettie 8CR;

* An assessment of the modeling methods to improve AEGidenstanding of the
discrepancy between the measured and predicted valuesPCHR;

* Anassessment of the PIRT study to provide an independespigoéve on the
phenomena causing the positive PCR;

* An assessment of the procedures to re-measure the PCR,;

* An assessment of the possible options to remedy theveoBCR,;

* Recommendations for tests to understand and mitigate#it/p PCR; and

* Recommendations for improvements to the methods fqorédiction of the PCR.

BNL has performed the work in the areas noted aboegkidimg an assessment of the initial and
some of the ongoing AECL activities to resolve therégancies in the calculated versus
measured PCR. The approach followed by BNL in reviewingaagsdssing the prior and
ongoing AECL work followed a formal work activity plandaguality assurance procedures,
both of which were accepted by AECL.

The BNL review was based primarily on documents supplied bgLAHowever, it was
recognized that there had been significant follow-on vibgrRECL to address this issue, and
that these activities were ongoing. The assessmertlaadvations provided in the review by
BNL reflect these activities, to the extent that BiNas informed about them.

In addition, the BNL team has performed some limitetss®ity analyses and “independent
checks” primarily in the areas of neutronics, error estimm and propagation, and estimates of
bowing of target elements.

The following observations are made on the AECL work tolvesghe discrepancy in the
PCR thus far:
1. The AECL analysis was in general thorough and of hightgual

2. The neutronic models are complete and rigorous, actyuratiecting the as-built reactor
both geometrically, and in materials compositions.

3. The thermal-hydraulic model, CATHENA, of the MAPL&actor and the application of
temperatures calculated by the code are consistentheitimethodology used by AECL to
predict the PCR. However, an integrated analysis selibat incorporates neutronic,
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mechanical and thermal hydraulic elements, along withogypjaite feedback is required to
analyze this reactor. Rough estimates by BNL basedaitable data from AECL indicate
that bowing of the targets in high flux gradients casvte a mechanism for the positive
PCR of an appropriate magnitude. An integrated, consiatatysis could serve to confirm
these preliminary estimates.

4. The PIRT followed a methodology successfully usdtierpast; it was thorough and detailed
and provided justification for the results.

5. The PIRT has been very useful in providing direcfasrine remedial options that are
currently being considered.

6. While the proposed re-measurement of the PCR shouttayi@ore precise and accurate
value for the PCR, it is unlikely to change the sigthefPCR. Careful analysis of all of the
experimental data strongly points to the high flux grati present in the core, along with the
bowing of target elements, as being the most probabkeaaf the positive PCR.

7. All documentation should be reviewed to ensure camisstatistically valid error treatment.
The acceptance criteria for the uncertainty of futueasanrements of a negative PCR need to
be established.

8. The options report developed by AECL for future tesksgieal and well thought out. The
rationale given for choosing some tests and optiodsegecting others is clear.

9. The analysis of the random error in the calculatéd Pould be improved by including the
effect of uncertainties in cross section libraried gaometrical modeling.

10. The magnitude of the random error is currently estidhett be small enough so that the
calculation provides a negative PCR with high ceryaint

Based on BNL's review of the material provided by AECIe thllowing conclusions are drawn:
The measured positive PCR is real.

N

The most probable proximate cause is bowing of thettarge

w

The most probable root cause is the very large flux gradie the startup core.

»

It is possible that the gradients, and concomitagetdbowing, would be sufficiently
reduced to yield a negative PCR for the equilibrium cork iistmore even distribution of
fissile material.

5. Examination of AECL experiments and analyses doesuggest any realistic mechanism
for significant void formation in the coolant during tAER tests. It is unlikely for void
formation being a major cause of the measured positive PCR

The following recommendations are made for AECL’s comaiiten:

In order to improve the prediction of the PCR, angriged analysis technique that recognizes
all important phenomena is needed. This is especiakyfar the initial core of MAPLE-1,
which is a small heterogeneous reactor with signifiganter gradients.

While AECL analyses to date have certainly taken iotwsitleration the key neutronic, thermal
and mechanical aspects, it appears that this has notibee in a consistent, integrated fashion.
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This should be done in a tightly coupled procedure amohgshbodels chosen for this analysis.
Further, the level of detail in each of the threeanayeas (neutronics, fluid dynamics and heat
transfer, and heat conduction and mechanical behaviau)dshe consistent, and the analyses
should be performed until a converged solution is attained.

Consideration should be given to obtaining the errorarciculated isothermal temperature
coefficient using corresponding measurements.

The PCR should be determined as a function of burnuptiermitial core until the equilibrium
core. A code, such as MONTEBURNS, can be used for thpoparto preserve the high fidelity
of the MCNP Monte Carlo geometrical modeling, and repitas®n of nuclear data. This
analysis should confirm the expected variation in ipe and the magnitude of the PCR for the
transition and equilibrium cores.

Finally, BNL has developed a possible course of actioAECZL to consider, in terms of a flow
chart for proposed tests to re-measure and investigateGR in MAPLE-1. The flow chart
outlines a set of tests that could be accomplished quifckl which all fuel is already fabricated
and qualified, and for which the analysis would not bexésnsive as some other options.
Decision points are clear and unequivocal, and theemdtris at least an improved
understanding, and potentially remediation of the preserdtion.”
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