
April 23, 2004
Mr. Vince Langman
ACR Licensing Manager
Atomic Energy of Canada Limited (AECL) Technology, Inc.
481 North Frederick Avenue, Suite 405
Gaithersburg, MD  20877

SUBJECT: REQUESTS FOR ADDITIONAL INFORMATION ON THE ON-POWER
FUELING - ACR-700 PRE-APPLICATION REVIEW (TAC NO. MB5765)

Dear Mr. Langman:

Atomic Energy of Canada Limited (AECL) submitted a formal request for a pre-application
review of the Advanced CANDU Reactor (ACR-700) design June 19, 2002.

The Nuclear Regulatory Commission (NRC) staff is reviewing technical information provided by
AECL as part of the ongoing pre-application review activities for the ACR-700 design.  The 
NRC staff has determined that additional information is necessary to continue the review.  The
requests for additional information (RAIs) are included in the enclosure.  The topic covered in
these RAIs include the on-power fueling for ACR-700.  An advanced copy of the RAIs were
sent to you via electronic mail on March 30, 2004.  On April 20, 2004, AECL participated in a
teleconference with the staff to discuss the content of the RAIs and agreed to provide the
ACR-700 information requested in the RAIs by May 3, 2004.

If you have any questions or comments concerning this matter, you may contact the
undersigned at (301) 415-4125 or jsk@nrc.gov. 

Sincerely,

/RA/

James Kim, Project Manager
New Reactors Section
New, Research and Test Reactors Program
Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation

Project No. 722

Enclosure: As stated

cc:  See next page
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Requests for Additional Information (RAIs)-Letter 8
ACR-700 Pre-Application Review - On-Power Fueling

The following questions and comments were generated in support of the pre-application review
of the design of on-power fueling systems.  The following additional information is required for
use in the Safety Assessment Report:

229. Please provide the detailed information used to develop the logic diagrams in document
ACR 108-03660-ASD-001, Rev.1, dated January 14, 2004, associated with the following
grouped events: GE-08, GE-09, GE-10, GE-43, GE-47, GE-48, GE-49, GE-50, GE-59,
GE-69, GE-72.  Include the information on what component failures were used to
develop the initiating events listed in this document.

230. Provide operating experience information pertaining to the on-power refueling system
for operating CANDU reactors.  Information should contain sufficient detail to allow for
identification of failure mode (e.g., equipment failure, maintenance error, human error,
etc.), actual failed component, effect of failure (e.g., coolant leak, reactor shutdown,
etc.), radiological consequences, and corrective action.  Information should cover a
minimum of 10 years of operation.

231. To the extent available, please provide a flow diagram and system description of the
auxiliary water system that is used to push the new fuel into the pressure tube, and any
detailed design information on how it interfaces with the fueling machine (i.e., Type of
connections, valving, is it flexible hose?, how power is supplied to pressurization pumps
and from what source, what components are affixed to the fuel machine, etc.).

232. To the extent available, please provide a flow diagram and system description of the
auxiliary cooling system that is used to keep the spent fuel (SF) in the fueling machine
cool, and any detailed design information on how it interfaces with the fueling machine
(i.e., type of connections, flexible hose, how power is supplied to circulating pumps if
used, what components are affixed to the fuel machine, etc.).

233. Describe design criteria (e.g., separation of trains) that are proposed to be used in the
design of the cable and hose management system to reduce the probability of a
common cause failure of all hoses and cables to a single fueling machine head.

234. Section 9.1, “Reliability Requirements” of document 108-35000-DR-001, “Design
Requirement - Fuel Handling and Storage System,” Revision 0, states that the reliability
of the fuel handling system shall be assessed to demonstrate that no single failure of
any portion of the system will compromise its and any interfacing system’s safety-related
function.  Clarify how this single failure analysis will be applied to components with
respect to types of failures (“active” vs. “passive” component failures) and how this
single failure analysis will be integrated with potential accident initiators, such as the
“passive” failure of a fueling machine pressure boundary component.
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Enclosure 1

235. Section 11.3, “Process Systems” of document 108-35000-DR-001, “Design
Requirement - Fuel Handling and Storage System,” Revision 0, states that the heat
transport pressure and inventory control system shall supply sufficient water to the fuel
machine water system to simultaneously cool 12 fuel bundles in each of two frequency
multipliers (FMs), under normal operating conditions and an environmentally and
seismically qualified water system shall supply sufficient water in emergency operating
conditions to simultaneously cool twelve SF bundles in each of two FMs, to prevent fuel
failures due to overheating.  Clarify the degree of independence between the normal
and emergency cooling systems, and describe what component failures (e.g., pump
failures) that are within the scope of normal operating conditions.

236. Section 11.5, “Electrical Power System” of document 108-35000-DR-001, “Design
Requirement - Fuel Handling and Storage System,” Revision 0, states that Class II,
Class III, and Class IV power will be used to power various portions of the on-power
refueling systems.  Please provide the definition for these electrical power system
classes.
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cc:
Mr. Charles Brinkman
Westinghouse Electric Co.
Washington Operations
12300 Twinbrook Parkway, Suite 330
Rockville, MD 20852

Mr. Thomas P. Miller
U.S. Department of Energy
NE-20, Rm. A286
Headquarters - Germantown
19901 Germantown Road
Germantown, MD  20874-1290

Mr. David Lochbaum
Nuclear Safety Engineer
Union of Concerned Scientists
1707 H Street, NW, Suite 600
Washington, DC 20006-3919

Mr.  Paul Gunter
Nuclear Information & Resource Service
1424 16th Street, NW, Suite 404
Washington, DC 20036

Mr.  James Riccio
Greenpeace
702 H Street, NW, Suite 300
Washington, DC 20001

Mr.  Ron Simard
Nuclear Energy Institute
Suite 400
1776 I Street, NW
Washington, DC 20006-3708

Ms. Patricia Campbell
Winston & Strawn
1400 L Street, NW
Washington, DC  20005

Mr. Paul Leventhal
Nuclear Control Institute
1000 Connecticut Avenue, NW
Suite 410
Washington, DC 20036

Mr. Jack W. Roe
SCIENTECH, INC.
910 Clopper Road
Gaithersburg, MD 20878

Mr. David Ritter
Research Associate on Nuclear Energy
Public Citizens Critical Mass Energy
  and Environmental Program
215 Pennsylvania Avenue, SE
Washington, DC  20003

Mr. James F. Mallay, Director
Regulatory Affairs
FRAMATOME, ANP
3315 Old Forest Road
Lynchburg, VA.  24501

Mr. Tom Clements
6703 Gude Avenue
Takoma Park, MD  20912

Mr. Vince Langman
Licensing Manager
Atomic Energy of Canada Limited
2251 Speakman Drive
Mississauga, Ontario
Canada L5K 1B2

Mr. Victor G. Snell
Director of Safety and Licensing
Atomic Energy of Canada Limited
2251 Speakman Drive
Mississauga, Ontario
Canada L5K 1B2

Mr. Glenn R. George
PA Consulting Group
130 Potter Street
Haddonfield, NJ 08033

J. Alan Beard
GE Nuclear Energy
13113 Chestnut Oak Drive
Darnestown, MD 20878-3554

Mr. Ian M. Grant
Canadian Nuclear Safety Commission
280 Slater Street, Station B
P.O. Box 1046
Ottawa, Ontario
K1P 5S9
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Mr. Gary Wright, Manager
Office of Nuclear Facility Safety
Illinois Department of Nuclear Safety
1035 Outer Park Drive
Springfield, IL 62704

Dr. Gail H. Marcus
U.S. Department of Energy
Room 5A-143
1000 Independence Ave., SW
Washington, DC 20585 

Mr. Ronald P. Vijuk
Manager of Passive Plant Engineering
AP1000 Project
Westinghouse Electric Company
P. O. Box 355
Pittsburgh, PA 15230-0355

Dr. Greg Rzentkowski
Canadian Nuclear Safety Commission
P.O. Box 1046, Station ’B’
280 Slater Street,
Ottawa, ON, K1P 5S9
Canada

Mr. Ed Wallace, General Manager
Projects
PBMR Pty LTD
PO Box 9396
Centurion 0046
Republic of South Africa 

Mr. John Polcyn, President
AECL Technologies Inc.
481 North Frederick Avenue
Suite 405
Gaithersburg, MD 20877

Mr. Russell Bell
Nuclear Energy Institute
Suite 400
1776 I Street, NW
Washington, DC 20006-3708


