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1. INTRODUCTION

Two major toric areas were discussed at the ACRS
suybcommitte meetins:

(1) NRC Seismic Marains Froesram (SMF)

(2) Lona Term Seismic Frosram (LTSF) of the Diatlo
Canyon Fower Flant (DCFF)

Fresentations were made by the NRIC Staff, Consultants to the
NRC, POLE Staff, and Consultants to FLLE.

Listed bhelow are some of my comments relevant to these
two tori1c areas.

2.0 DISCUSSION
2.1 ELECTRICAL RELAYZ

There is concern about the response and operation of
electrical relays durins a seismic event. A frasility test
proaram 1s planned. This test proeram 1s very imeortant to
insure plant safety.

The IS Navy has develored sisnificant experience on the
responcse of circuit breakers and the tbehavior of other
electrical esuirment to hash 1mpPact shock loads. It 1s
recommended that the NRC Ztaff make use of this experience in
their evaluation of electrical components for nuclear Power
plants.

2.2 CAST/BRITTLE MATERIALS

Materials with low ductility resepond poorly to dynamic
loads. Seecificallys, Gray and White Cast Ironss Cast
Aluminums, Fiber Glass Epoxy ComrPosites and Ceramics
historically have failed when subsected to vibration or shock
loads. This statement does not mean that every comeonent with
a part fatricated from one of these materials will fail.
However failure of one of these comronents 15 much more
likely than those fabricated from ductile materials. For
exameler the only failure 1n a fossi1le fuel power eplant (not
seismically Jesianed) that I bnow of occured in a cast iron
pipe fittina or flanse. It should he emphasized that the tyre
of cast iron used fcr this fittine (eray dJuctile, etc.) 1s
not known.

As a resulty it 1s recommended that a survey be made of
the materials used i1n zafety related 1tems of nuclear power
plants and that seecial consideration be aiven to the
frasi1lity of these i1tems fabricated from brittle materaials
ysina both test and analysis.
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2.3 ANCHORS

Failures of eauiement from earthauake excitation have
often occured from bolt or anchor failures, Furthemore:s
eauipment 15 often anchored 1nto concrete. As a result,
frasility of anchors of safety related eauipment must be
throuahly evaluated.

2.4 BOLTS

It was mentioned in the presentation (b Or. R. Kennedy)
that bolt yi1eldin® 1s sometimes considered 1n Joint analrses.
Furthermore» 1t is wnderstood that hiah strenath bolts are
sometimes used to anchor maJor components to the containment
structure.

It is stronely recommended that anchor bolts be desisned
for maximum enerey absortion by cuttine the shank diameter to
the root diameter of the bolt 1f this desiaen feature is not
already beine emeloved. If this modification 1s not done and
if the bolt is loaded bevond the vield point, plastic strains
concentrate at the first few threads of the bolt. In seneral:
the stronser the bolt the less the plastic strain before
fracture. The fatisue 1mpact strensth of holts can be
increased by a factor of two to four (or more) by cuttine the
bolt shank to the root diameter.(Ref, Harris & Crede "SHOCH
AND VIBRATION HANDEOOK",Znd Edition, McGraw Hill.p 43-2),
Thus, this zimeple modification cCan 1ncrease the marain of
safety for dynamic loads siani1ficantliy and » therefore:
should be considered in both the SMF and the LTSFP of DCFF.

2.5 SOIL-STRUCTURE INTERACTION

The LTSF proposed by FGLLE 1s to be commended of its
throushness. A few susestion are offered related to the
soi1l-structure interaction problem.

(1)Froaram

The prorosed prosram provides a unisue opportunity
to further understand soil structure interaction and the tau
effect for a stiff soil (soft rock) saite (Ve avout 4000fes).

(2)Free Field Ground motion

Three triaxial accelerometers at different
locations on the plant rrorperty can be used to record free
field around motion. Howsver, because of the complex
torosraprhy, it is exrected that recordinss at these three
v“free field" locations may be sionificantly dJifferent. This
eroblem should be investisated by comparina hoth time-history
motion and response seectra of th- motion at these three
locations. If these three motion e sianificantly
di1fferents consideration should be aiven to FEM analysis of
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different, consideration should be siven to FEM analysis of
the plant site in an attemet to uynderstand recorded motions
and to extend that work to study so1l-structure interaction
effects.

(Z)Calculated Ground Motion

It is understood that an estimate of site free
motion will be made startine with an assumed fault motion. It
15 susgsested that an attemet be made to calculate free field
motion of small recorded earthauakes measured at the site 1n
order to assess the accuracy of the analytical procedure.

2.6 FIRE SAFETY CONSIDERATIONS

The interrelationship between fire started by an earthaualke
and plant safety should be evaluated. For exampley a ceramic
hish voltaze insolator could fail startine a fire. How would
plant safety be compromised?

2.7 EMPHASIS

The orieinal seismic desien of the DCFF was based on a peak
around acceleration of @.2G. Reevaluation of this motion 1in
lisht of the Hosari fault and additional earthauake data wil)
probably lead to analyses of seismic mareins based on eround
motions from .5 G to 1.8 G peal around accelerations. As @
result Code allowable stress craiteria may bhe exceeded at some
locations. Howevery because of the eneray absorbtion
capability of ductile metals. failure of ductile comeonents
or structures is not expected. Failures of anchors, materials
with low ductility and control systems 1s much more likely.
Emphasis should be placed on these failure modes.



