December 15, 2003
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 - ACR-700 PRE-APPLICATION
REVIEW (TAC NO. MB5765)

Dear Mr. Langman:

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

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 (RAISs) are included in the enclosure. The topics covered in
these RAls include the computer codes and validation adequacy and the ACR technology base.
An advanced copy of the RAIs was sent to you via electronic mail on September 11, 2003. On
September 25, 2003, 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.

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

Sincerely,
IRA/
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) #2
ACR-700 Pre-Application Review

In the context of its ongoing pre-application review activities for the ACR-700 design, the
Nuclear Regulatory Commission (NRC) staff plans to perform an initial independent analysis of
the RD-14M scaling and is currently developing the TRACE computer model for independent
confirmatory assessment of the ACR-700 design. These planned analysis activities will support
the staff's efforts on key focus topics as identified in the Atomic Energy of Canada, Limited
(AECL) Technologies’ letter 108US-013210-021-001, dated July 30, 2003. Specific focus
topics to be served by the planned analysis include: Computer Codes and Validation Adequacy
(FT#3), and ACR Technology Base (FT#12).

During Phase 2 of pre-application, RAI #2 will support RELAP Input Model Development,
scaling evaluation, and data adequacy assessments for code validation. TRACE Input Model
Development, should start during pre-application in order to support ACR-700 design review.
The staff’s analysis efforts in this area will require that detailed information be provided on the
Cold Water Injection Test (CWIT) facility and the RD-14M facility. In order to review the scaling
of RD-14M, the staff needs to also look at separate effects/component tests specific to CANDU
plants. Of particular interest are the tests on header/feeder flows, fuel channel flow
regime/heat transfer, and counter current flow limitation (CCFL). Additionally they need to
perform early assessment of the codes to guide the longer term development efforts. The staff
is currently reviewing the RD14M Facility Description and Characterization for the ACR
Configuration, DP. Byskal, R.S Swartz, dated March 2003, along with other relevant documents
submitted during Phase 1 of pre-application. However, specific information is heeded to review
the RD-14M scaling. The following information is requested at this time, to the extent that it
currently exists:

15. ACR-700 or other CANDU PIRT (phenomena identification and ranking table) upon
which the scaling is based.

16. Single channel and multiple channel experiments done at Stern Labs.

17. Small and large scale pump behavior tests done with two phase inlet conditions (if
available).

18. Experiments to look at CCFL in feeder tube and elbow arrangement.

19. Experimental results on hydrodynamic forces and propagation of pressure tube and
feeder breaks.

20. Scaling reports or papers for RD-14, RD-14M, and RD-14/ACR, and for other separate
effects/component tests mentioned here. Discussion of local scaling and design
approaches including flow regime transitions, geometric distortions, local volume
distortions, local flow path distortions, heat transfer area distortions, heat flux distortions,
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volume versus elevation. Both top down and bottom up analysis should be included to the
extent available. Discussion of structural heat sources and heat sinks. Discussion of
parametric ranges covered in the experiment should be discussed and compared to
expected plant ranges.

21. Each known distortion should be discussed with respect to its effect on experiments and is
relevance to the prototype. Two techniques of identifying facility distortions are:

a. ldentify from evaluating the facility with respect to highly ranked phenomena from
the PIRT and from examination of the experimental results; and

b. Identify from considering the geometrical and scaling design compromises in the
facility.

22. Test matrix rationale (e.g. break size, break location, transients, parametric ranges).

Facility design information for input model development

The staff is using RELAP for audit calculations during the pre-application review of the
ACR-700 but will switch to TRACE during design certification to assessed the ACR-700 design.
To facilitate TRACE code development in time to support ACR design certification, we
recommend AECL Technologies provide the following information at this time:

23. Facility drawings and descriptions for the CWIT. A detailed facility description should be
provided including its isometric layout, insulation, and heat tracing. CATHENA input
model, and notebook documenting the model for the CWIT.

24. Facility drawings and descriptions for Stern Lab and other rod bundle channel tests that
have been used for heater transfer/flow regime studies to support CATHENA
development, validation or assessment.

25. Facility drawings and descriptions for the header test facilities. This includes the Large
Scale Header Facility and other header tests used for CATHENA development, validation
or assessment.

26. Complete description of instrumentation type, location, and accuracy for each facility.

27. Facility operating procedures.

28. Results from facility characterization tests, including available measurements of facility
heat loss and heat loss distribution, and pressure drops throughout the loops. A
representative test report with initial and boundary conditions (e.g. injection rate) will be
needed to initialize the model.

29. Calculated CATHENA results and experimental data from at least one RD-14M header
break experiment, in electronic form.
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The information requested above should be provided in appropriate printed and/or electronic
formats, which may include text, tabulations, graphs, charts, sketches, diagrams, engineering
drawings, CAD documents, spreadsheets, and/or data bases. Please note that the staff is
currently reviewing the following information:

30.

31.

32.

CATHENA input manual.

CATHENA input model and notebook for ACR-700.

CATHENA input model for RD-14M.

RD-14M Facility Description and Characterization for the ACR Configuration, DP. Byskal,
R.S Swartz, March 2003.

Please provide the calculational notebook documenting the RD-14M CATHENA model.

The NRC Staff was provided with a report titled "RD-14M Facility Description and
Characterization for the ACR Configuration 108-126410-470Revision RO," Edited by D.P.
Byskal and R.S. Swartz. This report includes only components which were modified for
the ACR configuration. We were provided with a CATHENA input deck for RD-14M Test
B9401. Please provide a description of the RD-14M facility as it was configured for Test
B9401.

Please provide an RD-14M CATHENA deck as it is configured for ACR-700 tests and the
corresponding calculational notebook.
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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 16" 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 | Street, NW
Washington, DC 20006-3708

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. James Blyth

Canadian Nuclear Safety Commission
280 Slater Street, Station B

P.O. Box 1046

Ottawa, Ontario

K1P 5S9



Mr. Gary Wright, Manager

Office of Nuclear Facility Safety
lllinois 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



