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| While evaluating a modification to the existing High Pressure Coolant
'

Injection (HPCI) pump discharge piping at Cooper Nuclear Station, an existing
support was found to be underdesigned for the design loads shown en the aanger
drawing. As a result, further analyses of the HPCI pump discharge line
supports were cenducted. These analyses revealed that 50 percent of the
supports were underdesigned for the maximum possible earthquake (Safe Shutdown
Earthquake, or SSE) load case. The HPCI pump discharge system was
subsequently modified to bring all supports up to code qualification (USAS
B31.1.0, 1967 Edition). Additionally, an evaluation of a representative
sample of supports from all other essential systems was performed to assess
potential generic concerns. This evaluation resulted in the discovery of
additional supports that did not meet code allowables.

A detailed operability analysis was performed on the as-found HPCI pump
discharge line, and the line was determined to remain operable during the
SSE load case. In addition, a sample of supports from the other remaining
essential systems that had not been subject to reanalyses subsequent to their
original design were selected. Through review and/or modification of these
supports, the associated piping systems were determined to be operable. In

addition, all original Class IN pipe supports were evaluated and modifications
made as required to ensure their qualification to code allowables. All
described work and analyses were performed prior to startup from the 1988
outage. A long-term program will be implemented for the remaining Class IS
pipe supports to bring them to within code allowables (B31.1.0-1967).
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A. Event Description

In January 1988, during an evaluation for a design change, one pipe
support was identified on the High Pressure Coolant Injection (HPCI)
discharge line that potentially did not meet the code stress allowables
(USAS B31.1.0-1967) under the design basis loads for a seismic eveat
(SSE). Based upon this finding, the eva?uation was extended to include
the remainder of the HPCI pump discharge system. This extended
evaluation resulted in identifying 18 of 32 supports on the discharge
line that potentially did not meet the code stress allowables.

In order to provide a basis for judging the extent and commonality of the
issues raised, a sample of CNS Class IS pipe supports was selected for
further detailed assessment. The population from which the sample was
extracced included all Class IS piping supports excluding only those on
piping which had been the subject of recent reanalyses. Supports on the
HPCI pump discharge piping were also excluded due to the current
reanalysis and code qualification effort. Supports on the Reactor
Coolant Recirculation (RR), Reactor Water Cleanup (RWCU), and a portion
of the Core Spray (CS) and Residual Heat Remaval (RHR) piping were
excluded because of the reanalysis effort performed in support of the
Intergranular Stress Corrosion Cracking (IGSCC) pipe replacement program.
Sapports on torus attached piping were excluded by virtue of the
reanalysis performed in support of the Mark I Containment modifications.
In addition, all Class IN supports on essential syste-a were excluded,
since it was decided to analyze, and modify as necueserv, all Class IN
supports to meet code compliance prior to startup frca the 1988 refueling
outage.

The resulting population of Class IS supports consisted of 1157 supports.
A detailed breakdown of this population, by system, is presented in
Table 1. This initial evaluation revealed that other apparantly

nonconforming supports existed.

B. Plant Status

At the time of discovery of the one pipe support on the HPCI discharge
line that potentially did not meet code stress allowables, and its
documentation as such on January 19, 1988, the plant was in operation.
The pipe support was subsequently modified during an unscheduled plant
outage in late January to ensure code compliance while a more rigorous
analysis was performed. It should be noted that subsequent reanalyses
conducted by an engineering consulting firm, Cygna Energy Services,
revealed that the support in question was qualified to code requirements
when actual pipe support stiffnesses were concidered. When the full
extent of this problem was recognized, the plant was in a Cold Shutdown
condition for the 1988 Refueling Outage.
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C. Basis for Report

During the course of further engineering evaluations conducted to more
rigorously assess the overall qualification of Class I supports, supports
were found which potentially were overstressed. The analytical effort
was not completed to verify operability in certain situations due to time
and schedule considerations. Instead, modifications to the pipe supports
and/or support schemes were implemented to ensure Code allowables and/or
operability criteria were met. The specific hangers for which this
situation applies is documented in the District's Justification for
Interim Operation submitted on June 12, 1988. Therefore, this
constitutca a situation where limited portions of essential piping
systems and associated supports may have been in a condition outside the
design basis of the plant, reportable in accordance with
10CFR50. 73 (a) (2) (ii) (B) .

D. Cause of Event

The support design problems described vera discovered during the analysis
of a new 1-inch drain and vent line to be added to the 14-inch HPCI pump

discharge line. Initially, one support was believed to be underdesigned
which led to further analyses revealing additional underdesigned
supports.

The root cause which led to the pipe supporta not meeting code allowables
has not yet been fully determined and will be the subject of a future
eupplement to this LER.

E. Safety Significance

Upon determining that a number of supports on the HPCI discharge piping
potentially did not nect code stress allowablec, an assessment of the
operability (i.e. , capable of performing its intended function) of the
HPCI pump discharge piping was conducted, with the pipe supports in the
as-found condition. The FPCI pump discharge piping was determined to
have remained operable, in accordance with the requirements of the CNS
Technical Specifications, in the as-found condition, and under all design
basia loads. The operability criteria used for this assessment are
described and justification provided in the June 12, 1988, Justification
for Interim Operation.

Additionally, due to the initial determination that other apparently
nonconforming supports existed within the population of supports
identified in Table 1, an extensive review and evaluation of the total
population of original design essential piping supports presently in

|
service at CNS was performed. Operability of existing supports was
evaluated and compared with the results of the HPCI operability

|
evaluation, on a statistically valid sampling basis, by both system and,

|

|

|

* U S GPO 1986 0 624 538 455adC 8 0XM M4 A
t MB



*s o

NRC Ferne 304A U 8. NUCLEMt f.EGULMO1Y COMMIS$loN
*

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION maovEo ove no. 3 iso _eio4
EXPtRES: 8!31/88

FACILITY NAME ( . DOCKET NUMSER (2) LE R NUM8ER (6) PAGE (31

9^a " $'?.P.', ' - 3*,0

Cooper Nuclear Station 0 |5 |0 |0 lo | 2]9 |8 81 8 -- 0|1|6 -- 0|0 0|4 OF 0|7
nxi w, -. .=. m .mame r asam on

support attribute. As a result of this methedology, all existing
essential supports at CNS were found to be enveloped by the HPCI results,
except those with unique attributes, specifically deadweight supports and
welded pipe support anchors. It is believed that sophisticated
analytical efforts could be performed, resulting in reduced loads,
leading to a conclusion that the original deadweight supports and welded
pipe anchors were acceptable. However, in the absence of this more
rigorous evaluation, the response of limited portions of the essential
piping systems affected under design basis loading conditions is unknown.
Systems potentially affected are noted on Table 1. Also reflected in
Table 1 is the fact that the Class IN supports were not considered in the
operability analysis. Hence, a conclusion similar to the preceding
regarding the associated piping is appropriate.

F. Corrective Action

As previously noted in Paragraph A, Event Description, as part of the
corrective action, additional pipe supports on the HPCI d1Lcharge piping
system were reviewed and additional nonconforming pipe supports were
identified. As a result, the following actions were taken:

1. Based upon current piping analyses results, the HPCI discharge
piping system supports were modified to achieve full code
qualification.

2. An operability evaluation of the as-found HPCI discharge piping
system was performed. It was concluded that the piping system was
operable in accordance with the requirements Of CNS Techaical
Specifications in the as-found condition.

3. As the scope of this effort becaae clear, and reflecting the
importance of reactor coolant pressure boundary piping (Class 1N/IS)
to safety, modifications were made, as required, to achieve full
code qualification of all supports associated with reactor coolant
pressure boundary piping.

4. Other essential piping systems were reviewed to ascertain whether
the HPCI nonconforming supports were an isolated occurrence. The
initial evaluation revealed that other apparently nonconforming
supports existed. A further detailed evaluation of these essential
systems concluded that all nonconforming supports were associated
with the original design and construction of CNS. Subsequent design
and analytical efforts, such as recirculation pipe replacement and
torus attached piping modification, had been rigorously performed
and documented, thus precluding similar nonconforming supports.
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5. An extensive review and evaluation of the total population of these
original design essential piping supports presently in service at
CNS was performed. This review and evaluation was conducted on a
sample of the 1157 Class IS pipe supports as previously noted in
Paragraph A, Event Description. This assessment of the sampled
Class IS supports focused on compliance with operability criteria
paralleling those invoked in thc HPCI pump discharge piping
operability evaluation. The sampled supports were assessed for
loads shown on the latest revisions of the support drawings. A load
case consisting of the combination of deadweight (DW), thermal (TH)
and twice the operating bases (OBE) seismic loads (conservative
value for SSE event) was evaluated.

The sample size was increased to ensure that an adequate number of
the supports on each system identified in Table 1 were included.
The total sample size for all systems considered was 170 supports,
which represents 14.7 percent of the Class IS pipe support
population identified previously. Operability of these existing
supports was evaluated and compared with the results of the HPCI
operability evaluation, on a statistically valid sampling basis, by
both system and support attribute. As a result of this methodology,

all existing essential supports at CNS were found to be enveloped by
the HPCI results, except those with unique attributes, specifically
deadweight supports and welded pipe support anchors.

6. One hundred percent of deadweight supperts and welded pipe support
anchors were then reviewed. During this review, it was revealed
that certain deadweight supports could experience uplift during
design basis seismic events. It was also discovered that certain
welded pipe anchors were overstressed. Accordingly, all oeadweight
supports were reviewed and those which experienced uplift were
modified to accommodate the uplift forces. Also, all welded pipe
anchors were reviewed and those that were overstressed were
modified.

As a result of these efforts, the existing situation at CNS for essential
piptng systems is as follows:

1. All pipe supports associated with the reactor coolant pressure
boundary are fully code qualified.

2. All piping supports associated with the HPCI discharge line are
fully code qualified.

3. All originally designed deadweight supports, which were shown to
experience uplift during design basis seismic events, have been
modified to accommodate such loads.

[
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4. Al? originally designed weldel pipe anchors that were potentially
overstressed have been modified.

5. All other essential supports have been statistically evaluated on
the basis of the HPCl Pump Discharge System Operability Evaluation.
With statistical certainty, the essential piping systems are
considered to be operable. Note that pipe supports designed
subsequent to initial CNS design (Table 1, Note 1) as an integral
portion of major retrofit projects were not included within the
scope of this evaluation. These support designs were appropriately
documented during the course of the respective project activities
and were qualified to meet the respective project design code of
record.

With regard to continuing corrective action, expedited efforts to achieve
full code qualification for all essential piping supports are in
progress. Current plans are to have all nonconforming supports modified
to meet the design basis prior to startup from the 1989 refueling outage.
A detailed plan for accomplishing these modifications will be developed
by August 15, 1988.

G. Past Similar Events

Similar events which have occurred in the past and which were reported as
LERa include: a

LER 86-027 dated November 14, !986, Safety Related Instrument Rack
Seismic Deficienciee.

LER 86-028 dated November 20, 1986, Standby Gas Treatment system
Seismic Deficiencies.
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TABLE 1
.

ESSENTIAL SYSTEM PIPE SUPPORT EVALUATIONS OF CLASS IS SUPPORTS

TOTAL
NO. OF SAMPLE

SYSTEMS SUPPORTS (1) TOTAL (2)

1. Main Steam and Bleed Steam (MS & BS) (3) (4) 122 la

2. Control Rod Drive (CRD) 30 4

3. Core Spray (CS) 37 37

4. Reactor Core Isolation Cooling (RCIC) 56 6

5. Residual Heat Removal (RHR) (3) (4) 178 25

6. Stand-by Liquid Control (LC) 6 2

7 Reactor Building Closed Cooling Water (REC) (3) 202 22

8. Service Water (SW) (3) 485 47

9. Procesa Vent System (PV) 5 2

10. Radioactive Floor Drain (FDR) 16 4

11. Die wl Generator Starting Air (STA) 20 3

TOTAL 1,157 170
(14. 77.)

NOTES:

( Excludes Class IN supports and those supports on piping that have been
subject to recent, rigorous reanalyses (e.g., HPCI, RF, RR, RWCU and
Torus Attached Piping). In addition, one (1) constant support lu the
Reactor Water Cleanup System also required modification (weld buildup).

(2) The sample size represents approxiraately 14.7 percent of the support
population exclusive of 35 additional deadweight supports that were
addressed separately.

(3) Contains deadweight supports which were modified due to concerns with
neismic uplift.

(4) Contains anchors that were modified in order to ensure operability.
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