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No significant conclusions or decisions were made by the NRC staff at this
meeting with TVA. As a working-level meeting it was only intended as an
information-gathering tool to aid the staff in expediting its safety
evaluation of TVA's proposed long-term seismic design criteria for HVAC
supports and ductwork at BFNP.
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Thierry M. Ross, Senior Project Manager

Project Directorate 11-4
Division of Reactor Projects 1/11

Enclosures:

1. List of Attendees
2. TVA Handouts

3. Staif questions

cc w/enclosures:
See next page
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Name

Thierry Ross
Joe Wiliiams
Fred Hebdon
David Jeng

Joe Carrasco
James Davenport
Greg Pierce
Roger Housten
Dave Osborne
Rick Cutsinger
John Dizon
James Johnson

LIST OF ATTENDEES
January 23, 1992

Organization

NRC/NRR/7DI11-4
NRC /NRR/PDI1-4
NRC/NRR/PDIi-4
NRC/NRR/ESGB
NRC/NRR/ESGE
TVA/BFN/Licensing
TVA/BFN/Licensing
VA Rockville Licensing
TVA/BFN/Civil
TVA/BFN/Civil

EQE

EQE
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HVAC SEISMIC QUALIFICATION PROGRAM
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AG NDA
TVA/NRC MEETING - JANAUARY 23, 1992
BFN HVAC DESIGN CRITERIA

TOPIC SPOKESMAN
INTRODUCTION J. DAVENPORT
BACKGROUND R. CUTSINGER
INTERIM vs LONG-TERM CRITERIA R. CUTSINGER
PRCGRAM STATUS R. CUTSINGER
ANALYSIS PROCEDURES D. OSBORNE
EXAMPLES D. OSBORNE
SUMMARY G. PIERCE

DISCUSSION OPEN
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ITEM SPOKESMAN

INTRODUCTION J. DAVENPORT



TVA/NRC MEETING - JANAUARY 23, 1992
BFN HVAC DESIGN CRITERIA

ITEM SPOKESMAN

BACKGROUND R. CUTSINGER

« ORIGINAL DESIGN

- SUPPORTED TO SMACNA STANDARDS

- 1970 DECISION TO QUALIFY SEMISMICALLY
« DEVELOPMENT OF CRITERIA
o IDENTIFICATION OF GENERIC MODS



TVA/NRC MEETING - JANAUARY 23, 1992
BFN HVAC DESIGN CRITERIA

ITEM SPOKESMAN

BACKGROUND R. CUTSINGER

* REASON FOR RE-REVIEW

- SCR BFN CEB 8603 INITIATED AGAINST
ORIGINAL CRITER!A

» INCORRECT FREQUENCY CALCULATION
METHOD

« ADDITIONAL WEIGHTS NOT
ACCOUNTED FOR

» OTHER MINOR INCONSISTENCIES



TVA/NRC MEETING - JANAUARY 23, 1992
BFN HVAC DESIGN CRITERIA

ITEM SPOKESMAN
BACKGROUND R. CUTSINGER

*» DEVELOPMENT OF INTERIM CRITERIA

- LIMITED INELASTIC BEHAVIOR

- EXPANSION ANCHOR REDUCED FACTOR
OF SAFETY

- NEGOTIATED WITH NRC



TVA/NRC MEETING - JANAUARY 23, 1992
BFN HVAC DESIGN CRITERIA

ITEM SPOKESMAN

BACKGRCUND R. CUTSINGER

« DEVELOPMENT OF LONG-TERM CRITERIA

NRC POST RESTART COMMITMENT

DEVELOP BUCKLING ALLOWABLE

PROVIDE ADEQUATE MARGIN OF SAFETY

UTILIZED TVA TEST INFORMATION



TVA/NRC MEETING -~ JANAUARY 23, 1992
BFN HVAC DESIGN CRITERIA

INTERIM vs LONG-TERM CRITERIA

FEATURE INTERIM CRITERIA LONG-TERM CRITERIA
DUCT STRESS 1.5 SMACNA 1.5 SMACNA
(BENDING)

CUCT STRESS- TVA TEST TVA TEST
(SHEAR)
DUCT BUCKLING- N/A 0.9 Pcr

*NO SMACNA REQUIREMENT



TVA/NRC MEETING - JANAUARY 23, 1292
BFN HVAC DESIGN CRITERIA

INTERIM vs LONG-TERM CRITERIA

FEATURE INTERIM CRITERL., LONG-TERM CRITERIA
Support member smaller of 1.2Fy 1.5 x AISC-~
stress tension and 0.7Fu
and bending
Shear smaller of 0.72Fy 1.5 x AISC-

and 0.42Fu
Compression 90% critical 1.5 x AISC+< 90%
buck'ing critical buckling
Boit stress 1.OFy or 0.7Fu 1.5 x AISC-
tension
Shear smaller of 0.6Fy 1.5 x AISC-
and 0.42Fu
Weld stress increase factor 1.5 x AISC-

smaller of 1.8 or
1.05 Fu/Fy (Fu &
Fy for base metal)

Concrete F.S. = 2 for GIiP for evailuation
expansion evailuation of of existing anchors
shell anchors existing anchors

*AISC eighth edition
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TVA/NRC MEETING - JANAUARY 23, 1992
BFN HVAC DESIGN CRITERIA

ITEM SPOKESMAN
ANALYS!I™ PROCCEDURES D. OSBORNE

* SIMILARITIES BETWEEN 4VAC DUCT
ANALYSIS AND PIPING ANALYSIS

- ANALYSIS METHOD

- RESPONSE SPECTRA

FREQUENCY CUT OFF

COMBINATION METHOD

SEISMIC ANCHOR MOVEMENT EVALUATION

|

ZERO POINT ACCELERATION EVALUATION



TVA/NRC MEETING - JANAUARY 23, 1992
BFN HVAC DESIGN CRITERIA

ITEM . SPOKESMAN

ANALYSIS PROCEDURES C. OSBORNE

e ADDITIONAL CONSIDERATIONS FCR
HVAC DUCT ANALYS'S

- SHEAR CAPACITY EVALUATED

- BUCKLING EVALUATED

- SUPPORT STIFFNESS INCLUDEDG

- FREQUENCY CORRECTION FACTOR



TVA/NRC MEETING - JANAUARY 23, 1992
BFN HVAC DESIGN CRITERIA

ITEM SPOKESMAN

ANALYSIS PROCEDURES D. OSBORNE

* DISSIMILARITIES BETWEEN HVAC DUCT
ANALYSIS ANDC PIPING ANALYSIS

- DAMPING RATIO

- BENDING STRESS ALLOWABLES

- MOMENT OF INERTIA CALCULATED



TVA/NRC MEETING - JANAUARY 23, 1892
BFN HVAC CESIGN CRITERIA

iTEM SPOKESMAN
EXAMPLES D. OSBORNE




TVA/NRC MEETING - JANAUARY 23, 1992
BFN HVAC DESIGN CRITERIA

ITEM SPOKESMAN

CONCLUSION G. PIERCE
* TVA SUBMITTED LONG-TERM HVAC CRITERIA
« TVA PREPARED TO SUPPURT NRC REVIEW

* REQUEST ISSUANCE OF SER



TVA/NRC MEETING - JANAUARY 23, 1982
BFN HVAC DESIGN CRITERIA

ITEM SPOKESMAN

DISCUSSION OPEN
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Enclosure 3

NRC _Staff Request for Additional Information

Does the proposed long-term design criteria adeguately accommodate normal
operation and accident load combinations (excluding earthquake loads)?

Has the actual type of anchor for each and every support been identified
and documented for use in the determining load allowables?

Provide rationale for using an analytical method based on "Absolute Sums"
(ABS) of two components when Appendix C of the Updated Fina) Safety
Analysis Rogort (UFSAR) refers to the use of "Square Root of the

Sum of the Squares (SRSS).

Confirm thut the proposed long-term sefsmic design criteria does not
deviate from the cur~ent design basis as described in the UFSAR,
Discuss the basis for any deviations.

Describe the methodology and basis used for evaluating seismic anchor
movement effect,

Clarify the use of “restoring force methodology" mentioned in the proposed
c-i%or;a. Describe how the effective spring constant was derived and
applied.

Provide an e ample on the use of the missing mass correction factor in the
evaluation of seismic response,

Provide an example of a vuckling evaluation for HVAC ductwork., Also
provide the AISC criteria to be used for buckling evaluations associated
witn HVAC durts and supports,

Could the conservative assumptions (1.e., effective moment of inertia,
test based dln?inq. and frequency correction factor) made by TVA, when
integrally applied in the evaluations, adversely affect a realistic
assessment of the seismic demands on HVAL at BFNP?

10. Only the safe shutdown eartugquake was considered by TVA, Why wasn't the

B R R R T R RS

operating basis earthquake also considered as calied for in the UFSAR?
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