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1.0 INTRODUCTION

The contract statement-of-work tasks SEA with reviewing CANDU 3 documents submitted to NRC by
AECL Technologies with regard 1o the major areas of the containment system design including
containment system and structural response to both design basis and severe accidents, source tems
and release rates, and containment performance analysis methods and acceptance criteria. SEA is to
identsfy the preapplicant’s critena in each area and evaluate the technical and experimental bases
supporting this critenia with particular regard 1o areas where design, materials, or acceptance criteria
differ from accepted US. practice. The NRC critenia are found in NUREG-0800, "Standard Review
Plan, Sections 38.1,6.12, 6.2.1, 6.2.2, and 6.2 4, through 6.2.7" (SRP). Panicular attention is to be
paid to issue. umgque to the CANDU 3 design.

In our imitial review, SEA has identified in several areas where additional information is needed to
complete our task and has prepared a request for this information, as directed by the statement-of-
work. The following request consists of a discussion of the documentation initially transmitted to
SEA and a summary of the 3 pes of additional information needed, as well as lists of reports

referenced within the mitial documents which will at least partially fulfill those information needs.

20 STATUS OF INITIAL DOCUMENTATION

This section 1s a bnef discussion of the completeness and applicability of the initially received
documents relative to the “areas of review” specified in the SRP.

2.1 Prevailing Design The Technical Description and Conceptual Safety Report are both 1989
documents but the design has apparently continued to evolve since then. For example, the 1989
Technical Description shows 2 main reactor coo” ot circulation pumps, whereas, the 1992 Technical
Outline shows 4. Our review based on the documents curreatly available for our review will not
necessaniy represent the current design,

2.2 Concrete Containment The current documents lack much of the detail needed to complete the
review as outlined in the SRP. The containment building description consists of: a few sketches (one
cross-section, two elevations, and an intemal structural module), the basic dimensions (height, width,
and wall thickness), the design pressure, and qualitative discussions regarding matenials, access,
construction, etc. The SRP areas of review include such items as main reinforcement and prestressing
tendons, the anchorage of the lines, loads, and loading combinations which cannot be reviewed with
the current level of technical description. Information, such as containment ultimate failure pressure,
subcompartment failure pressure differentials, and containment structural design details is missing.

22 Contnment Source Tems and Contunment Response The safety analysis presented in the
Conceptual Safety Report (CSR) 15 described as design-assist safety analysis functioning primarily to
provide assistance and input to the design and is incomplete for license application, as well as not
reflecting the latest design modifications. The CSR presents only minimal results for selected
calculations such as a large LOCA, presented as a bounding LOCA. The SRP “areas of review"
include the containment pressure and temperature due 10 a spectrum of LOCAs (break size and
location) for both the pnmary and secondary systems. The venfication that the LOCA source temms
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* M. A Comier, "Containment Node Link Model for the CANDU 3 Design", AR-74-68400-002.

* M. S. Quraishi, et al., "Assessmets of Higher Leakage from Containment Following Postulated
Accidents”, TTR-168, Volume 2, 1986 September.

* J.M Hopwood, R. S. Porter, S. Pang, B. A Shalaby, S. D. Grant, E. Kohn, A. Lai, V. K.
Molindra, "Large LOCA Power Transient Assessment for CANDU 3", AR-74-03500-016, 1989
January

* 5. D. Grant, V. 1. Nath, "A Study of Pressun: Tube Heat-Up Following Postulated Large Breaks in
an Inlet Header”, AR-74-03500-022, 1989 January.

* M. A Wnght and M. S. Quraishi, "Analysis of the Consequences of an End Fitting Failure”, AECL
Repon TTR-153, 1985 May.

2.4 Radionuchide Seyrce Temms and Release Rates We request CANDU 3 specific radionuclide source

term and release anafysis reports, if available and the following repons.

* G. 1 Hadaller, G. H. Archinoff, and E. Kohn, "CANDU Fuel Bundle Bshavior During Degraded
Cooling Conditions”, 4th Annual Conference of the Canadian Nuclear Society, Montreal, 1983 June.

* E Kohn, G. 1. Hadaller, R. M. Sawala, G. 1. Archinoff and S. L. Wadsvworth, "CANDU Fuel
Deformation Duning Degraded Cooling - Expenmental Results”, Canadian Nuclear Society
Conference, 1985 June.

4.5 Design Basis and Severe Accidents We request reponts addressing CANDU 3 severe accident
analysis, if available, including probabilistic analysts of beyond design basis events.

36 Analysis Methods We request reponts discussing Canadian accident analysis codes and their
technical and experimental basis in addition to the following referenced reponts.

* M. R. Lin, S. Prawirosoehardjo, "FIREBIRD-ITI Mod 1 Program Description”, TLAI-373, 1984
November.

* A La, "FIREBIRD Model for CANDU 3 232-Channel, 4-Header Primary Heat Transport System
Design, AR-74-03500-032, 1988 August.

* W. M. Collins, "PRESCON2 Program Description”, AECL Repont TDAI-292, Volume 1, 1982
September.

* W. M. Collins,"MICROPRESCON 2 Program Descripnon”, TDAI-368, Vol. 1, 1985 February.

- P. Muzundar, R. L. Sakaguchi, J. K. Presley, "HOTSPOT-II Fuel Bundle Thermal Response Code”,
Onumo Hydro Report NSSD 83058, 1983 Apnil.

* H. Keil. "MODHT: A Computer Program to Predict Transient Moderator Temperatures -Model
Description”, TDAI-183, Volume 1, 1980 March.




¢ D. I Richards, B. N. Hanna. N. Hobson, and K. H. Andon, "CATHENA: A Two-Fluid Code for
CANDU LOCA Analysis, (renamed from ATHENA)," Presented at the Third Intemational Topical
Meeting on Reactor Themnal Hydraulics, Newpon, RI, 1985 October.

* D I Richards, "Validation of the CATHENA Two-Fluid Code", presented at the Third Intemational
Topical Meeting on Reactor Thermal-Hydraulics, Soeul, Korea, 1988 November 14-27.

* 1 P. Mallory, M. A. Wright and H. Huynh, "Validation of CATHENA at High Temperature
Conditions Using CHAN Themnal<Chemical Experiment Results,” Presented at the 12th Annual CNS
Conference, Saskatoon, SK, 1991 June.

* 1 E Kowolski, V. §. Krishnan, “Transient Stratified Flow Experiments in a Horizontal Channel
Containing Rod Bundies and Numencal Simulations Using the ATHENA Two-Fluid Code", Presented
at the Intemational ANS-ENS Topical Meeting on Themmal Reactor Safety, San Diego, Ca., 1986
February 2-6.

37 Pedommance of Unique Features We request the following referenced reports.

* AECL. "Unique Aspects of the CANDU 3 Design", Atomic Energy of Canada. Limited, June 1989

* 5. D Grant and J. M. Hopwood, "The Effect of Fuel Heat Transier on Early Void Production
Following a Large Pipe Break in CANDU Reactors”, Canadian Nuclear Society Simulation
Symposium, Winnipeg, Manitoba, 1988 Apnl.

* P. G. Guishan, "Prediction of Pressure Tube Integnty for Large Loss-of-<Coolant Accident in
CANDU", American Nuclear Society, 1987 Winter Meeting, Los Angles, Ca, 1987 November 15-19.

* V.1 Nath and Kohn, "High Temperature Oxidation of CANDU Fuel Dunng a LOCA", Proceedings
of the Fifth Intemational Meeting on Thermal Nuclear Reactor Safety, Karisruhe, 9-13 September,
1984, Kraftwerk Union Report KFK 388011, 1984 December.

38 Regulatory and Standards Documents We request the following reports.

* Hedges, K. R, M. Bonechi, and E. M. Hinchiey, "CANDU 3 Meets ALWR Regquirements”, Modem
Power Systems, 1990 December.

* AECB, "Requirements for the Safety Analysis of CANDU Nuclear Power Plants", Atomic Energy
Control Board, Consultative Document C-6, Ottawa, Ontario, Canada, 1980 June.

* The following Canadian Standards. The Canadian Standards Association (CSA) Standards have
apparently already been submitted 1o NRC.

CAN3-A233-M84, Design of Concrete Structures for Buildings

CAN3I-N287.1-M82  General Requirements for Concrete Containment Structures for CANDU
Nuclear Power Plants

CAN3-N287.2-ME2  Marer.al Requirements for Concrete Containment Structures for CANDU
Nuclear Power Plants



‘CANFNZ87 3-M82

CAN3I-N287.4-MB3
CAN3-N287.5-M81
AN3-N287 6-M80
CAM3-N287.7-M80
CAN3-N289.1-80

CAN3-N289.2-M8]
CAN3-N289.3-M81

CAN3-N289 4-M86

Design Requirements for Concrete Contzinment Structures for CANDU
Nuclear Power Plants

Construction, Fabrication, and Installation Ruquirements for Concrete
Containment Structures for CANDU Nuclear Power Plants

Testing and Examination Requirements for Concrete Containment Structures
for CANDU Nuclear Power Plants

Pre-Operational Proof and Leakage Rate Testing Requirements for Concrete
Containment Structures for CANDU Nuclear Power Plants

In-Service Examination and Testing Requirements for Concrete Containment
Structures for CANDU Nuclear Power Plants

General Requirenents for Seismic Qualification of CANDU Nuclear Power
Plants

Ground Motion Determination for Seismic Qualification of CANDU Nuclear
Power Plants

Design Procedures for Seismic Qualification for CANDU Nuclear Power
Plants

Testing Procedures for Seismic Qualification of CANDU Nuclear Power Plants
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