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On &April 27, 1992 at 1900, with the plant in Mode 1 at 100X pover, Potential
Condition Adverse To Ouality Report (PCAQR) 92-0195 was initiated to document
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its intended satety function and continued operation of the plant is justified,
A long term action plan will be finalized by June 30, 1392.

This situation is being reported in accordance with 10CFR2Z1 due to the potential
for generic impl irations
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Description of Occurren~ei

On April 27, 1992 at 1900, with the plant in Mode 1 at 100% powver, Potential
Condition Adverse To Quality Report (PCAQR) 92-0195 was initiated to document
potential environmental qualification problems resulting from errors identified
in calculations of tempcrature profiles folloving postulated high envrgy line
breaks (HELBs). In specific, the analyse: petformed to predict environmental
conditions followving 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
Auxiliary Building: (1! Main Steam to Auxiliary Feedvater Pump Turbines
(AFPTs): (2) Main Feedvater; (3) Steam Generator Blowdown; and (4) Auxiliary
Steam Supply.

Toledo Edison recently purchased PCFLUD, a personal computer based compartment
modeling code developed by Bechtel Power Corporation. In the course of running
test cases, very poor agreement between the results of the existing Impell
analysis and the results obtaine ' using PCFLUD were achieved. The apparent
errors 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 invelving superheated steam release,

l This situation is being reported in accordance wvith 10CFR21 due to the potential
| for generic implications

| Apparent Cause of Occurrence:

The apparent cause is the use of non-congervative assumptions, by Impell

Corporation, in the calculation of post-HELB environmental qualification

’ profiles. These calculations were originally performed in 1981 and redone by
Impell in 1985 a= @ rvesuit 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. 1In 1985, the configuration

i for normal operation was revised so that these lines vere no longer isolated,

| The revised analyses were submitted to the NRC on November 16, 1985 (Serial

; 1208). ’

|

l

|

|

|

Environmental qualificarion of equipment fo: HELBs is based on compar tmen!t
temperatures which vere calcurated by Impell Corporation. The RELAP4/MODS
computer code which wvas used in the analysis did not have the capability to

NAC Form J08A (6451
B e e e T e R s LB i b s L o L L e 8 & . . &b ' _ . §B" . _




e e - R i e e A B i D e e e e - aln—-— - - == I TN TSRS s

— - -

USRS NUCLEAR REGULATORY
APPROYED OME NO ) 1800104

s ErinEs 409
ESTIMAY f L1 come
e i I S S s, T
X 1 L L
TExT co""NUAT'ON ANG REFORTS MANALDEMENT BRANCH (#8300 U Y MUELI“

REGULATORY COMMISEION WASHINGTON DC 20888 AND 10
THE PAPERWORK REDUCTION PROECY (11800104 OFFICE

OF MANAGEMENT AND BUOGET WASHINGTON OC 20803
, ———
f 4
FRETCITY Nawt 11 BOCKET NUMBER (2 LER NUMBER 8 sAGE ¥
COUENT A)
TEaAn
VS, .

| Davis-besse Unit No. | elsjojojeislafslelz]=folols 013190 |5
»

AV ARCE B WO e sOUooe NRC Foom X84 s 1)

Apparent Cause of Ocerrence (Cont inued):

directly account for condensing heat transter, which ig the dominant mechanism
of heat transfer to compartment heat sinks (walls, ceilings, etc.) In ovder to
credit condensing heat transfer, which would have had a heat transfer
coefticient of approximately 40 times that of natural convection, impell
multiplied the actual gurface area of the compartments by a factor of up to 40,
However, the RELAF4 code treated this coefficient as if it vas a convective
rather than condensing heat transfer coeiificient, multiplying the crafficient by
an improper temperature difference in order to obtain the heat transfer vate.
Therefore, the analysis ,reatly over-predicted heat transfer t~ heat sinks,
resulting in non-conservative compartment ambient temperatures.

Analysis of Occurrence:

A Justification for Continued Operation (JCO) was completed on May 1, 1992,
This JCO concluded that, folloving postulated HELBs, it ig reasonable to assume
that equipment required to mitigate the consequences of ~"e b. &k will perform
its intended mafery function and continued operation of the p. .t is justified,
The JCO evaluates, on a room by room basis, the effects of postiulated breaks in
the following high energy lines located In the Auxiliary Building: (1) Main
Steam to Auxiliary Feedvater Pump Turbines; (2) Main Feedvater; (3) Steam
Generator Blowdown; and (4) Auxiliary Steam Supply. Some ot the key aspects of
the JCO are summarized below.

The HELB criteria given in Section 3.6.2.1 of the Updated Safety Analysis Report
(USAR) requires that a double-ended rupture be postulated in piping operating
above 275 psig and 200 Jegrees F. The pipe breaks are postulated in accordance
with NRC Branch Technical position MEB-3-1 at the terminal ends and at the
intetmediate locations where the pipe stress exceeds BO percent of the ASME code
allowables. 1f the pipe ztress did not exceed 80 percent of the ASME Code
allovables, breaks are postulated at twe arbitrary intermediate locations wherve
the stresses are high.

In Generic Letter 87-11, the NRC provided a relaxation 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 consliderations. The guidance
provided in Generic Letter B7-11 forms the basis for the breaks analyzed in the
JCO.

For one toom in the Auxiliavy Building (room 124), the JCO takes credit for
post-HELB temperature and pressure mitigation by the installed fire protection
system., The maximum expected room temperature in room 124 exceeds the actuation
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Analysis of Occurrence (Continued):

terperature rating of the fire protection sprinkler heads. The fire prozection
system design flovrates and drainage characteristics of the affected rooms vere
revieved to ensute that sprinkler system actuation would not adversely affect
any safety related equipment required to mitigate the HELB,

A risk evaluation, based on the preliminary Davis-Besse Probabiligtic Risk
Assessment (PRA), wvas also performed, Based on this evaluation, it vas
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.
Gperations 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 tull break in the pipe.

The AFP Turbine Steam Supply lines are provided vith instrumentation to detect
and mitigate breaks. Pressure switches PSL-106A through D and PSL-107A through
D alarm in the control room to alert the operators to initiate the appropriate
abnormal procedure. Pressure switches PSL-5894A and B and PL5-5895A and B
provide an isolation signal for the AFP Turbine Steam Supply line isolation
valves. The JCO assumes that the pressure switches will detwet breaks and
perform their Intended safety function, The analysis also assumes a limiting
gingle failure of the isolaticn valve (MSI06A or MS107A) to close.

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

Corrective Actions:

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

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

A% 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
Ovder 92.022 issued on May &, 1992, the plant will be placed in Mode 4 (Hot
Shutdown) if any of the sprinklers in room 124 are not capable of meeting their

=

NRC Form JBA 684

.



o e S e b B e R s s L T /I EEE e e - - - - i el -
S — — o e o o B

LS NUCLEAR REQULATORY COMMIBRION APPROVED DMB NG 31800164

EXPRES @0

- ! PO HORESPONSE YO COMPLY WTH THig
COMMENTS REQARDY -

TEXT CONTINUATION SO MENORTS MANAGBISENT BRANCH PAN! « § NUCLEAR

REGULATORY COMMISSION WASHINGTON DC 20888 AND T0

. THE FAPERWORE REDUCTION PROJECT (11800104 DESICE

OF MAMAGEMENT AND BUDGET WASHMGTON DC 20800

e e PURREY Nuhye & LER NUMBER 8 *AGE ()
ThAR 'le:‘gi"; i oN
-Besse Unit No, | 0 |sj0|0|0 13lalslelz=lololal=l0]1lol 0'()1'

TEXT N mvw k208 & WGURd o a0 NRC foom MR 5 (17

Corrective Actions {(Coniinued):

intended function for more than 72 hours. Also, Standing Order 92-02? requires
Operations personnel to monitor pertions of the AFP Turbine Steam Supply Lines
(locared in rooms 124, 235, 236, 237, 238, 304, 314, 404, 427, and 501) tvice

i per shitr. 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 will not be exceeded. 1In
addition, the evaluation verified the ability of the fire protection system to
provide the necessary flowv to mitigate the post-HELB environment.

The local control stations in rooms 500 and 501 for steam inlet valves MS106,
107, 106A, and 107A were electrically disabled on May 1, 1992 to prevent
inadvertent post-HELB operation. The automatic operation of these valves from
the co, trol room is not affected by this change.

Insule on of the twe SFAS containment pressure transmitters in rooms 500 and
301 was completed on May 2, 1992 to ensure that envivonmental gualification is
maintained.

[ndustry notification of this issue was made on May 1, 1992 via INPO Mucleal
Network.

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

4 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
revieve, will be ftinalized by June 30, 1992. Toledo Edison will inform the NRC
ol the schedule for completing any additional analysis or modifications which
mey he required after the long term action plan is finalized.

Failure Data:
There have been no other reports in the previous two years vhich invelved

inaccurate environmental qualification profiles which resulted from nen
conseérvative calculational assumptions.

Report No.: NP-33-92.04 PCAQ No.: 92-0195
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