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Trip Report, Job No. 84042
Gibbs & Hill, New York November 26-30, 1984

Submitted by L. J. Weingart

Purpose

The purpose of this trip was to spot check the reanalyses performed by Gibbs &
Hill in response to,Cygna's Phase 3 Potential Finding on mass participation
(PFR-01) and the Observation concerning missing mass points (PI-09-01).

Background

For a Detailed explanation of the PFR and Observation refer to Appendices F
and G, respectively, of the Cygna Phase 3 Final Report No. TR-84042-01.

' In response to the initial finding on mass participation, Gibbs & Hill per-
formed a study of 35 problems to determine if the added effects of higher
order modes would h>ve an adverse affect on support designs. An evaluation of
these problems identified the need to analyze additional stress problems based
on the percent mass participation achieved in the original analyses. At the
conclusion of the reanalysis effort, 205 of the 271 large bore piping problems
at CPSES, Unit 1 were rerun. The problems selected were those which exhibited
less than 30% of the total mass participating or those which were subjected to
steam / water hammer loads. Attachment A is a Gibbs & Hill listing of each
problem and its associated mass fraction for the three principal directions.

In response to the Phase 3 Observation (PI-09-01) on missing mass points,
Gibbs & Hill surveyed 10% of the large bore piping problems in order to
determine extent of this error. As a result of this survey, Gibbs & Hill
decided to review all of the remaining problems. This review considered the+

following three categories of mass point problems:

1. Missing mass point between same direction supports (this category was
identified in PI-09-01).

*

2. Mass points located at support locations.

3. Inclusion of concentrated weights in dynamic analyses performed on
ADLPIPE Version C.

,

The mass point reanalyses were performed in conjunction with the reanalyses
performed as part of the mass participation study. Attachment B is a Gibbs &
Hill listing of all problems which were reanalysed with a notation indicating
the 141 which had one or more of the mass point problems described above.
Once the reanalyses were complete, Gibbs & Hill ran a post processor program
which listed the as-built loads, the new loads and the percentage
difference. This program also combined the new loads (0BE and SSE) with the>

other as-built loads and compared the new upset and emergency combinations
; with the as-built combinations. The information was forwarded to the site for

use in evaluating pipe supports and nozzle loads.
,

Review of Attachment A shows that there were 34 problems with mass point

1
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t

problems which were not reanalyzed (1-23B and 1-23D were rerun by the site
group in response to a separate issue). Gibbs & Hill did not rerun these
problems because they either exhibited mass participation greater than 30% or
they were not subjected to steam / water hammer loads. Gibbs & Hill used
judgment based on reanalyses of similar configurations to justify not rean-
alyzing these systems.

Methodology

The sample size chosen for the spot check of the 207 problems was determined
to be 32. This was based on Military Standard MIL-STD-105D. The selection of
problems was weighted so that the majority of problems reviewed had low mass
participation. The problems selected and their grouping is shown in Table 1.

TABLE 1
% Participation

in As-Built Analysis Problems Reviewed

0 - 10 1) 1-12A 7) 1-135D
2) 1-29V 8) 1-156
3) 1-63C/B 9) 1-167B
4) 1-71B 10) 1-171
5) 1-72 11) 1-178B
6) 1-88X 12) 2-520

11 - 20 1) 1-19A 6 1-67Z
2) 1-34A 7 1-68Y
3) 1-42B 8) 1-86A
4 1-61A 9) 1-95.

5 1-61B

21 - 30 1) 1-10C 4 1-66B
2) 1-28 5 1-67V
3) 1-36 6) 1-79A

31 - 40 1) 1-64D 3) 1-79F
2) 1-68T

41 - 50 1) 1-6

51 - 70 1) 1-1

2
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Cygna reviewed the following items for each of the selected problems:

1. Was a mass point missing between the same direction supports?
~

2. Was a mass point located at a support?

3. Did the ADLPIPE Version C dynamic analysis have any concentrated
weights?

4. Did the reanalysis incorporate the missing mass option of ADLPIPE
Version D?

5. Were any required geometry changes made?

6. Was equation 9 combination below Code allowables for both upset and
emergency in the reanalysis?

7. Did the loads from the reanalysis match those listed in the post
processor output?

Results

Review of the 32 selected problems yielded the following results in answer to
the seven questions posed in the previous section:

1. Two of the 32 problems contained in oversight in wnich a required
mass point was not added (1-19A & 1-66B). Both were identical
situations, i.e., no mass point between an anchor and an adjacent
support. Although further review by Cygna and discussions with
Gibbs & Hill indicate no potential design impact due to these-

oversights, this represents a statistical failure per MIL-STD-105D.

2. The inclusions of mass points at restraint locations was not part of
Cygna 's original concern. This is due to Cygna's belief that this
will have insignificant impact on the results due to Gibbs & Hill's
use of flexible supports in the ALDPIPE analyses. By doing this, the
mass is not eliminated. In addition, when the missing mass option of
ALDPIPE Version D is invoked, this mass is picked up as a static load
on the supports. However, Cygna did identify two problems of the
total of 32 reviewed in which the analyst failed to move the mass
point from the support location (1-19A and 1-36).

3. Gibbs & Hill categorized concentrated weights as a mass point problem
because they had independently discovered that ADLPIPE Version C did
not lump these properly in dynamic analyses. This program error was

3
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corrected in Version D and thus was automatically accounted for in
all reanalyses.

4. The version of ADLPIPE used by Gibbs & Hill for the reanalyses
performed in this study automatically invoked the missing mass
option. Cygna's review of the outputs confirmed this fact.

5. This review noted two situations in which corrections noted by the
analyst were not incorporated into the reanalysis. The first, in
problem 1-29V, was a situation in which a mass point was not added
between supports on the containment spray ring. This was determined
not to have any impact on the design due to the symetrical
configuration ae' the uniformity of loads on the remaining
supports. The 4.cond case, problem 1-36, was identified above in
Item 2. Cygna reviewed the adjacent supports and determined that
there was sufficient margin in the support design to accommodate any
possible increases in loads.

6. Review of the 32 problems showed that in all cases the equation 9
combination was below Code allowables for both upset and emergency
conditions.

7. One analysis was identified (1-63CB) in which the post processor
loads did not match the loads in the reanalysis. This was due to the
fact that the analysis had been rerun with a lower localized spectra
in order to lower some of the support loads.

The completed checklists used in this review are provided as Attachment C.

Discussions with Henry Hentel of Gibbs & Hill revealed that the evaluation of
the mass point problems which were not rerun was not documented. Further
review revealed that of the 34 problems,13 were problems in which a mass
point was required between restraints. A listing of these problem numbers
follows:

1 1-128 8 1-77
2 1-31 9 1-92B
3) 1-46A 10) 1-93A
4) 1-520 11) 1-94
5) 1-57 12) 1-151C
6) 1-62B 13) 2-68X
7) 1-63A

4
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