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1.

fTRODUCT ICN
The report entitled "Justification of Mark II Lead Plant IRV Lcad

Definition" submitted to the NBRC on Mareh 30, 1979 (iRC-374) demonstrates
the conservatism present in the Ramshead Load Definition. The concerns
expressed by the NHC regarding SRV bubble phasing and f{requency character-
istics are addressed and furthermore, comparisons of the effects on the
plant are made with those resulting from a conservatively constructed

load definition tased on the XWU T-Quencher. This T-Quencher is the

actual discharge device installed in Shoreham and otrer lead plants.

This report presents additicnal information specifically requested in a
recent communication (1) with the NRC based upon a review of the March 30

report.

The two specific NRC requests of Shoreham were the following:

1. Shoreham to complete Table 2 of the SRV load,repcrt by
including tne same information for the low frequency
piping systems presented in Table 3.

2. Suomittal by Shoreham concerning a discussicn of modal
participaticn for piping analysis. Detailed analysis
results are reguired for the low frequency systems
presented in Table 3 concerning how much mcdal
participation there is for the fundamental modes.

This data is required in order to resolve uncertainties

about low frequency piping system responses.
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2. Low Frequency Piping Results

2.1 Response to NRC Request No. 1:

Table 1 presents the support load and pipe stress comparisons at three

(3) selected locations for the four (4) low frequency subsystems identified
in table 3 of the original repcrt. Since it is impractical to present
detailed information for all piping locations, the folleowing selection
eriteria, in order of priority, were used:

1. Locaticns of high stress.

2. Locaticns representing all types of piping ccmponents.

3. Locations evenly distributed along piping subsystem.

It is emphasized that the results at tuese selected locaticns are repre-

sentative of the higher stress locations. Results at low stress locaticns
1

are relatively unimportant to plant safety and therefore nct presented

here (see section 6.3 of the original report).
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2.2 Response to !IRC Request No. 2:

This section contains a discussion of modal participaticn in the dynanmic
response of piping systems to SRV loads. Particuler consideration is
given to systems which have fundamental frequencies low enoug' to have
one or more mcdes in the frequency range in which the T-Quencher (TQ)

ARS may be greater than the Ramshead (RH) ARS.

The modal response of a multi-degree of freedcm system subject to dynamic
support motion (such as a piping system subject to SRV actuation building
vibrations) depends cn two basic parameters. The first is the mcdal partici-
pation factcr which is a function of physical characteristics, i.e.,

geometry and mass distributicn. The seccnd parameter is related to the

emplitude (G's) of the support acceleration at the mcdal frequency, 1.e.,

the ARS value. Fer a typical piping system with,complex geometry (three

dimensional pipe routing, multiple bends, numercus interior pipe supports
unevenly spaced, branch lines, etc.) and many concentrated masses (valves,
reducers, elbows, tees, equipment, etc.)  the amplitudes of the wcdal

participation factors are quite varied with significant factors associated

modal responses will cccur at modes with both significant modal participaticn

factors and significant ARS amplitudes. The tctal response is contributed

l)
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with many modes frem the very low to the very high frequencies. Large {
\
1
to by many mcdes of comparable significance over a wide range of frequenc |
For the complex piping systems in the Shoreham Nuclear Fower Station the centri-
bution from the fundamental (lcwest frequency) mode is of no special significance.

It may be among the most or least izportant depending cn the paramelers

discussed above. ;,",3 2‘)l



Tables 2 through 6 present the mode-by-mode contritutions to resultant
bending moments (acting on the pipe cross section) in typical piping
systems when subject to SRV building vibraticns. These systems include

one 'higher' frequency system (Table 2) for comparison of beravior with

the four 'low' frequency systems (Tables 3 through 6). The data presented
on these tables is based upon the actual building amplified response
spectra (ARS) for both the RH and TQ loads. These building ARS are applied
simultaneously in the plant N-S, E-W and vertical directions and vary
from elevation to eleva'iocn within the reactor building. Figure 6-1
presented in the original repert frem which the NRC has requested additicnal
information is identified as an "Idealized ARS" and was presented in corder
to show the major features of response. It should nct e used to make
quantitative comparisons for specific piping systems even though it dces
reflect overall trends. Inspection cf the tatula;cd results cenfirms

the following important points:

1. Many modes contribute significantly to the total respcnse regardless
of the fundamental frequency, the location of piping, or the discharge
device.

2. The contribution frcm the fundamental mode is of no special consequence.

3. For the system with all frequencies above 7 HZ (Table 2) all mcdal
tesponses from the TQ load are less than the modal responses from the
RH load.

4. For systems with lower frequencies all modal responses below 7 Hi
from the TQ load are greater than those from the RH lecad, while all
modal responses above about 15 HZ are higher from the RH lcad. From

7 to 15 HZ results are coaparable.



5. Systems with the lowest fundamental frequencies have cnly a small
percent of their significant modes below 7 KEZ.

6. Because many mcies contribute to the total response, the RH load
provides conservative results even when a few modes occur in the

frequency range where T-Q response is the greater.
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CONCLUSIM

The detailed analysis results presented in this report demonstrate that the
“H load provides conservative results even when the fundamental mode of a
piping system is low encugh that a few modes occur in the fregquency range
where the TQ ARS is greater than the RH ARS. The primary reason is that so
many modes contribute to the total system response that the contributicn
from those in the low frequency range is only a small part of the total.

It is therefore concluded that piping systems designed to ramshead load

can adequately accommodate the T-Cuencher lcad. This document further
reinforces the justification of using ramshead SRV load definiticn as the

Mark II lead plant SRV load definition for plant component design.

The additional information presented in this repert is intended to resolve
uncertainties regarding the response of low frequency piping systems and
complete the documentation involving the Lead Plant SRV Ramshead Load

Definition as delineated in the March 30, 1979 submittal.
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