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Gentlemen:

LER 92-004, Revision 1
Davis-Besse Nuclear Power Station, Unit No. 1

Date of Occurrence - April 27, 1992

Enclosed please find Licensee Event Report 92-004, Revision 1. The changes are
marked with a revision bar in the margin. This LER revision is being submitted
in ac <rdance with 10 CFR 21 due to the potential for generic implications.

Very truly yours,
'
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Louis F. Storz j'-
Plant _ Manager
Davis-Besse Nuclear Power Station
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On April 27, 1992 at 1900, with the plant in Mode 1 at 100% power, Potential
| Condition Adverse To Quality Report (PCAQR) 92-0195 vas initiated to document

potential environmental qualification protlems resulting from errors . identified
in calculations of temperature profiles following postulated high energy line
breaks ( HP.I B 9) . In specific, the analyses performed to predict environmental
conditions following a HELB outside containment associated with lines containing
.superheated steam, used non-conservative techniques regarding heat transfer
coefficients. The HELB analyses affected by the modeling error include
calculations for breaks in the following high energy lines located in the
Aurillary Building: (1) Main Steam to Auxiliary Feedvater Pump Turbines; (2)

| Main Feedvater; (3) Steam Generator Blovdown; and (4) Auxiliary Steam Supply.
|

A Justification for Continued Operation (JCO) vas completed on May 1, 1992.
This JC0 concluded that, following postulated HELBs, it is reasonable to assume
! hat equipment. required to mitigate the consequences of the break vill perform| t
its intended safety function'and continued operation of the plant is justified.i

A long term action plan vill be finalized by June 30, 1392.

This situation is being reported in accordance with 10CFR21 due to the potential
for generic implications.
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Description _of_0ccurren g:

On April 27, 1992 at 1900, vith the plant in Mode 1 at 100% power, Potential
Condition Advetse To Quality Report (PCAOR) 92-0195 was initiated to document
potential envitonnental qualification problems resulting from errors identified
in calculations of temperature profiles following postulated high energy line
breaks (llE LBs ) . In specific, the analyse, per f orrned to predict environmental
conditions following a HELB outside containment associated with lines containing
supetheated steam, used non-conservative techniques regarding heat transfer
coefficients. The IIELB analyses af fected by the modeling error include
calculations for breaks in the following high energy lines located in the
Auxiliary Building: (1) Main Steam to Auxiliary Feedvater Pump Tut bines
(AFPTs); (2) Main Feedvater; (3) Steam Generator Blovdovn; and (4) Auxiliary
Steam Supply.

Toledo Eclison recently purchased PCPLUD, a personal computer based compartment
modeling code developed by Bechtel Power Corporation. In the course of runn!ng
test cases, ver y poor agreetnent between the results of the existing Impell
analysis and the results obtainc' using PCFLUD vere achieved. The apparent
err ors in the existing Impell analysis vere discovered through investigations by
Toledo Edison regarding the cause of the discrepancies.

A scoping analysis has shown that some rooms may have an increase in peak
temperatures of approximately 0 to 140 degrees F above the existing analysis for
HELBs involving superheated steam release.

This situation is being reported in accordance with 10CFR21 due to the potential
for generic implications.

; Appatent Cause of Occurrence:

The apparent cause is the use of non-conservative assumptions, by Impell
Corpotation, in the calculation of post-HELB environmental qualification

| profiles. These calculations were originally performed in 1981 and redone by
Impell in 1985 as e result of reconfiguration of the Auxiliary Feedvater System.'

Prior to 1985, the Main Steam to AFPT lines were isolated under normal operation
and, as such, not considered as a high energy line. In 1985, the configuration

i for normal operation was revised so that these lines vere no longer isolated.
I The revised analyses vete submitted to the NRC on November 16, 1985 (Serial

1208).

Environmentnl qualification of equipment for HELBs is based on compartment
temperatures which vere calculated by Impell Corporation. The RELAP4/ MODS

| computer code which was used in the analysis did not have the capability to
|

|
|
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Appatent Cause of Oce"trence (Continued):

directly account for condensing heat tr ansf er, which is the dominant mechanism
of heat transfer to compartment heat sinks (valls, ceilings, etc.). In o'cder to
credit condensing heat ttansfer, which vould have had a heat transfer
coefficient of approximately 40 times that of natural convection, Impell
multiplied the actual surface area of the compartments by a factor of up to 40.
lloveve r , the RELAP4 code tteated Ihis coefficient as if it was a convective
rather than condensing heat transfer coefficient, multiplying the coefficient by
an imptoper temperature difference in ordet to obtain the heat transfer rate.
Therefore, the analysis ,:reatly over-predic ted heat transfer to heat sinks,
resulting in non-conservative compartment ambient temperatures.

Analysis of occurrence:

A Justification for Continued Operation (Jco) vas completed on May 1, 1992.
This JC0 concluded that, following postulated HELBs, it is reasonable to assume
that equipment required to mitigate the consequences of ' e b, ik vill perform
its intended safety function and continued operation of the N .t is justified,
The JC0 evaluates, on a room by room basis, the effects nf postulated breaks in
the following high energy lines located in the Auxiliary Building: (1) Main
Steam to Auxiliary Feedvater Pump Turbines; (2) Main reedvater; (3) Steam
Generator Blovdown; and (4) Auxiliary Steam Supply. Some of the key aspects of
the JC0 are summarized below.

The HELB criteria gi"en in Section 3.6.2.1 of the Updated Safety Analysis Report
(USAR) tequites that a double-ended rupture be postulated in piping operating
above 275 psig and 200 degrees F. The pipe breaks are postulated in accordance
with NRC Branch Technical position MEB-3-1 at the terminal ends and at the
intermediate locations where the pipe sttess exceeds 80 percent of the ASME code
allovables. If the pipe stress did not exceen 80 percent of the ASME Code
allovables, breaks ate postulated at two arbitrary intermediate locations whete
the stresses are high.

In Generic Letter 87-11, the NRC provided a telaxation for arbitrary
intermediate pipe rupture requirements. The Generic Letter specifically
eliminates the requirement for postulation of arbitrary intermediate pipe breaks
for pressure, temperature, humidity and flooding considerations. The guidance
provided in Generic Letter 87-11 forms the basis for the breaks analyzed in the
JCO.

For one room in the Auxiliary Building (room 124), the JC0 takes credit for
post-!!ELB temperature and pressure mitigation by the installed fire protection
system. The maximum expected room temperature in room 124 exceeds the actuation

NAC ,orm 364A HWlO
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Analysis of Occurrence (Continued):

t errpe ra t u r e rating of the fire protection sprinkler heads. The fire protection
system design flovrates and drainage characteristics of the affected rooms were
revieved to ensure that sprinkler system actuation vould not adversely affect
any safety telated equipment required to mitigate the HELB.

A risk evaluation, based on the preliminary Davis-Besse Probabilistic Risk
Assessment (PRA), vas also petformed. Based on this evaluation, it was
determined that a high energy line break of this piping would have a negligible
impact (less that 0.1 percent) on the overall plant core damage frequency.
Operations personnel are currently monitoring portions of the AFP Turbine Steam
Supply lines twice per shift so that a leak in the pipe could be detected prior
to a full break in the pipe.

The AFP Turbine Steam Supply lines are provided with instrumentation to detect
and mitigate bteaks. Pressure switches PSL-106A through D and PSL-107A thtough
D alarm in the control room to alert the operators to initiate the appropriate
abnor mal pr ocedure. Pressute svitches PSL-5894A and B and PLS-5895A and B
provide an isolation signal for the AFP Turbine Steam Supply line isolation
valves. The JC0 assumes that the pressure svitches vill detect breaks and
perform their intended safety function. The analysis also assumes a limiting
single failure of the isolatim valve (MS106A or MS107A) to close.

As stated above, the JC0 provides the basis for Toledo Edison's determination
that equipment required to mitigate the consequences of a postulated HELB vill
perform its intended safety function and continued operation of the plant is
justified.

Cottective Actions:

Toledo Edison has taken the following precautionary measures as a result of this
issue.

A JC0 was completed on May 1, 1992. This JC0 concluded that, following
postulated HELBs, it is reasonable to assume that eaulpment required to mitigate
the consequences of the break vill perform its intended safety function and
continued operation of the plant is justified.

As an interim measure, credit is taken for fire protection sprinklers to
mitigate the effects of a Main Steam to AFPT break in room 124. Per Standing
Otder 92-022 issued on May 4, 1992, the plant vill be placed in Mode 4 (Hot
Shutdown) if any of the sprinklers in room 12a are not capable of meeting their

NRC 7e,m 366A 1580
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Corrective Actions (Continued):

intended function for more than 72 hours. Also, Standing order 92-022 requires
Operations personnel to monitor portions of the AFP Turbine Steam Supply Lines
(located in rooms 124, 235, 236, 237, 238, 304, 314, 404, 427, and 301) twice
per shift. Toledo Edison has completed an evaluation of the effects of post-
HELB environmental communications from room 124 which accounted for time delay
in actuation of the fire protection sprinklers. This evaluation demonstrates
that environmental qualification in other rooms vill not be exceeded. In
addition, the evaluation verified the ability of the fire protection system to
provide the necessary flov to mitigate the post-HELB environment.

The local control stations in rooms 500 and 301 for steam inlet valves MS106,
107, 106A, and 107A vere electrically disabled on May 1, 1992 to pr event
inadvertent pos t-HELB operation. The automatic operation of these valves from
the co tr ol room is not affected by this change.

Insul.. on of the two SFAS containment pressure transmitters in tooms 500 and
501 was completed on May 2, 1992 to ensure that environmental qualification is
maintained.

Industry notification of this issue was made on May 1, 1992 via INPO Nuclear
Network.

Toledo Edison completed reviev of the Impell calculation and determined that no
additional errors existed.

A Task Force vas formed to determine long term actions necessary to resolve the
issue. In addition, Independent Safety Engineering performed an independent
review of the issue. A long term action plan, based on the results of these
reviews, vill he finalized by June 30, 1992. Toledo Edison vill inform the NRC
of the schedule fot completing any additional analysis or modifications which
mc.y be required after the long term action plan is finalized.

Failure Data:

There have been no other reports in the previous two years which involved
inaccurate environmental qualification profiles which resulted from non-
conservative calculational assumptions.

Report No.: NP-33-92-04 PCAO No.: 92-0195
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