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Mr. James G. Keppler, Director bile v L
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Dear Mr. Keppler:
Please find attached a copy of Facility Change Request (FCR) 82-00¢6
Revision A and associated Safety Evaluation for Davis-Besse Nuclear
Power Station Unit No. 1 (DB-1). This FCR is to document the justific-
ation for continued power operation of DB-1 at 90% and at rated thermal
power in light of the increase in Borated Water Storage Tank water
temperature from 90°F value (maximum assumed in FSAR) to a value of
120°F during the period of January 12 through 14, 1982.
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cc: DB-1 NRC Resident Inspector
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Safety Evaluation for FCR 82-006 Revision A

This safety evaluation is performed to document the justification for
continued power operation in light of the increase in Borated Water

Storage Tank (BWST) water temperature beyond the value assumed 1n the

accident analyses of Davis-Besse Nuclear Power Station Unit 1 (DB-1) Final
Safety Analysis Report (FSAR). The safety function of the BWST is to provide a
supply of borated water for injection by the ECCS in the event of a LOCA.
Specifically, this safety evaluation addresses the following two modes of
operation at Davis-Besse Nuclear Power Station:

1. Operation at 90% rated thermal power with a BWST water temperature of
120°F for the period of January 13 through January 14, 1982. Section I
below and attachment 1 Yereto constitute the safety evaluation for
this mode of operation.

2. Operation at rated thermal power with a BWST water temperature of
120°F for the period of January 12 through January 14, 1982. Section II
below and attachment 2 horeto provide the safety evaluation for this
mode of Operation.

Background

On Wednesday, January 13, 1982, Nuclear Engineering was advised by the
Station personnel that BWST water temperatures as high as 120°F had been
experienced on January 12 and 13, 1982. The high temperature was caused

by an attempt to thaw out the frozen BWST level transmitter sensing lines.
Following an investigation into the FSAR accident analyses, it was determined
that the Emergency Core Cooling System (ECCS) analysis assumes a BWST

water temperature of 90°F.

1. Operation at 90% Power with a BWST Water Temperature of 120°F

Subsequent to the preceding identification, Nuclear Engineering comtacted
the B&W ECCS analysis personnel and discussed possible resolution of the
elevated BWST water temperatures. B&W indicated that the most significant
contribution to core heat removal will be through the high pressure
injection (HPI) pumps. For the elevated BWST water temperature condition,
the low pressure injection (LPI) system is of lesser significance since 1t
is primarily used to maintain water level above the core and the excess
water inventory is discharged through the break to the containment emergency
sump. As a result, effects of high BWST water temperature were considered
only for the HPI pumps at first. In accordance with B&W discussions,
Nuclear Engineering performed a brief calculation to determine the maximum
safe level of power opreation at which a BWST water temperature of 120°F
will provide adequate emergency core cooling capability. This is described
in the following paragraphs.

A. Reactor Coolant System Heat Removal

If the BWST water temperature is raised beyond 90°F, the total heat
removal capacity of the ECCS is correspondingly reduced, To ﬂ“”ﬁ‘;fy
this effect, enthalpy of water at 90° (hgo, 58.06 Btu/lbm) and 120°F
(hy2¢, 88.00 Btu/lbm) was determined. It wvas then assumed that
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following a LOCA, the Reactor Coolant System (RCS) reaches saturation
conditions at 1065 psia (552°F). This corresponds to the steam
generator secondary side saturation conditions and assumes that the

RCS cold leg temperature follows the steam generator saturation
temperature. The enthalpy of water (reactor coolant) at this temper-
ature (hs. ) was determined to be 552.4 Btu/lbm. To determine the
relative cﬁange in the heat removal capability a ratio R was calculated
as follows:

E‘_Sﬁt_: h2o = 552.4 - 88

R= Deart Bgo 552.4 - 58 0.939

This implies that the 120°F BwST water is capable of removing approx-
imately 94% of tlhat decay heat which is produced by operating at 100%
rated thermal power. It is noted that the decay heat produced in the
core is proportional to the steady state level of power operation.
Based on prudent engineering judgment, Nuclear Engineering immediately
instructed Station management to conservatively limit power level to
90% of rated thermal power until such time that BWST water temperature
is restored to within 90°F. The above calculation possesses additional
conservatisms as indicated below:

1. Latent heat of evaporation leading to formation of steam in
the RCS has been neglected.

y It is assumed that all the heat transfer is through the
BWST water. No credit has been taken for the cooling via
steam discharge through the postulated break.

3. No credit has been taken for heat removal through the steam
generator.

Subsequent to the above limitation on power level, Nuclear Engineering
further investigated the ECCS pump net positive suction head requirements
and the containment energy removal effects. This is summarized in
the following paragraphs. Nuclear Engineering also requested B&W to
further investigate this matter in light of DB-1 ECCS analysis. The
re alts of this investigation are summarized in A tachment 1.

Net Positive Suction Head Considerations

Another effect of the increase in BWST water temperature is to
degrade the available net positive suvction head (KXPSH) for the ECCS
pumps. For the low pressure injection and containment spray pumps,
operation without cavitation at higher temperature has been demon-
strated acceptable in FSAR (Section 6.5 2.14) when taking suction
from the containment emergency sump. This bounds the 120°F suction
water temperature from the BWST. in addition, calculations performed
for a 30° increase in water temperature (90° to 120°F) indicate that
this increase results in a loss of approximately 2.5' of available
NPSH. This is acceptable in light of the ample margin existing
between the required and available NPSH (see FSAR Section 6.3.2.14).
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C. Effects on Containment Vessel Integrity

1.

With an increase in BWST water temperature, the adverse impact on the
containment vessel integrity is caused by two factors:

1. Containment energy removal effects owing to the higher temperature
containment spray water.

2 Increase in blow down energy released to the containment through
the break. This is based on the fact that the higher temperature
ECCS water will eventually be released to the containment
resulting in higher energy releases than those assumed for 90°F
BWST water.

There is no effect of the higher temperature containment spray water
on the containment temperature and pressure peak since the peak is
reached before the containment sprays have an effect.

The containment energy release from the reactor coolant system,
however, affects the containment pressure peak. Per the attached B&W
analysis (see Section IV of B&W analysis, attachment 1) with operation
at 90% power, the net effect of added energy to containment spray and
reduced energy release from the break (due to reduction in operating
power) is a decrease in containment pressure and temperature response.
Also, the peak containment temperature and pressure are lower than
those provided in the FSAR. Based on the above, it is concluded that
containment vessel integrity will not be adversely affected during a
LOCA by operation at 90% power with a BWST water temperature of

120°F.

Operation at 100% Power with BWST Water Temperature of 120%F

Per the request of Toledo Edison, B&W performed an additional analysis to
evaluate 100% full power operation in light of a BWST water temperature of
120°F. This analysis is included in attachment 2 hereto, and is based on
the worst case kw/ft actually observed during the operation between
1/12/82 to 1/19/82.

A.

Net Positive Suction Head Considerations
The results of Section 1.B. remain valid for this case.

Mass and Energy Release to Contair..ent

As described in Section 1.C. above, the higher temperature containment
spray water does not have an adverse effect on the post-accident
containment temperature and pressure peaks. However, analysis
performed by B&W (see Section IV attachment 2) indicate an increase

in the containment energy content by 1.7%. Most conservatively, this
will raise the peak containment pressure from 36.95 psig to a value
less than 37.55 psig (increase of less than 0.6 psi) which provides
adequate margin from the maximum design pressure of 40 psig. Based

it is our judgment that the containment vessel integrity

on the above,
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would not have been adversely affected by operating at 100% power
with a BWST water temperature of 120°F.

It is therefore concludeé that with 120°F BWST water, 100% power and
actual observed lower peaking conditions, the existing large break LOCA
analyses bound the peak clad temperature. For small breaks, a decreased
reactor vessel inventory will result. However, substantial margin to 10
CFR 50.46 peak clad temperature would have been retained.

It is emphasized that the above determinations possess additional conser=
vatism in that:

1. ECCS analysis requires only one train of HPI, LPI and containment
spray pump to be operable. During the time period of interest above,
both trains of ECCS were operable. This substantially augments the
containment and core energy removal capability available during this

time.

The ECCS analysis assumes that the core produces 1.2 tiwes the ANS
decay heat, whereas in reality the twenty percent excess decay heat
is not produced.

ro

Pursuant to the above it is concluded that:

1. The increase in BWST water temperature to 120°F with a corresponding
decrease in rated thermal power to 90% (for the period of January 13-14,
1982) did not degrade the safety function of the BWST and the emergency
core cooling capability of the ECCS is not compromised.

2. The consequences of operating at 100% rated thermal power with a BWST
water temperature of 120°F (for the period of January 12-14, 1982)
were bounded by the existing LOCA analyses in light of the low local
operating peaks that were observed when the plant was in this config-
uration. Also, the containment integrity considerations are not

significantly altered.

Subsequently, the two modes of operation described above do not involve an
unreviewed safety question.
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