ANALYSIS SUPPORTING CONTINUED OPERATION
OF DAVIS-BLSSE NUCLIAR POWER STATION UNIT 1

WITE DUAL LEVEL SETPOINT CONTROL OF THE STIAM GZNERATCRS

The Davis-Besse Unit 1 procedures presently require sinual control of steam
genemtor level, at 35 inches on the startup range level indicators, followiag
anticipated operational occurences where auxiliary feedwater is required to
remove decay heat. This steam generator level was chosen to provide adequate
natural circulacion capability and additional margin in maintenance of
indicated pressurizer level.

A combination of both test data and system analysis support the use of a
35 {nch indicated steam generator level. The natural circulation test at
Davis-Besse 1 (TP800.04) demonstrated that 4.6% of full RCS flow will exist
when the startup range level indicated 35 inches of water iz both steam
generators. The minimum acceptable flow is 1.63% at the test power level of
about 3.85% of full power; comsequently, for all anticipated events, adequate
decay Leat removal capability will be provided with or without forced RCS
low. The impact of a 35 inch steam generator level of auxiliary feedwater
on plant response has been analyzed for various reactor trip eveants. OQur
analysis results demonstrate the following:

1. For a reactor trip from 152 of full power with a conmcurreant lcss of all
RC pumps and main feedwater pumps (as will occur ia the loss of offsite
power test), maintaining a 35 inch steam gemerator level results in an
indicated pressurizer level of approximately 84 inches with a steam pressure
of 950 psig. In contrast, pressurizer level iadication could be lost if
SGlevel were raised t0 approxizately 100 inches by the auxiliary feed-
vater pumps. (A complete loss of pressurizer level would 20t occur with a
120 inch steam generator level.)

2. For a reactor trip from 15X of full power with a loss of the main feed-
water pumps (RC pumps operative), pressurizer level may approach zero
indication but will return (if lost momentarily) via operation of the
makeup system if steam generator levels arz maintained at the 35 inch
level.

The above analysis results show that, under conditions that would result in
ainimum pressurizer levels, maintenance of a 33 inch steam generator level

during anticipated events will result im an indicated pressurizer level in

accordance with General Design Criteria 13.

A 35 inch steam generator level has not been analyzed under postulated small

RCS break conditions. Rather than redocing the small break ZCCS analysis
(3AW=10075A, Rev 1), a dual setpoint for auxiliary feecdwater control is utilized.
Use 0f 120 inches of auxiliary eedwater in the steam generaters curing post
LOCA condicions will provide accident micigation.
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The zanual contrel of the steam generator level at 35 inches indicated will
be 3 tezperary measure until the "Auto Issen” level contrel can de sodified
with a cdual setpoint. Since November, 1977 the Davis-3esse Unit 1 operators
£ss] 1es .
T

occasion that auxiliary feedwater was automatically sta
feedwaczer rupture control system (SFRCS).

This manual contrcl does not reduce the capability of each auxiliary feedwater
pump (AFP) to deliver 800 gpm to each steam gemeratir, as they will be delivering
this flow before :he operator can take over manual control of steam gemerator
level. When the 35 inch indicated level is reached, a total flow capacity

of less than 400 gpm per steam gemerator with both steam genmerators in service

is required t> remove the decay heat from the RCS.

The "Auto Essen" level control was installed at Davis-Besse Unit 1 ia 1976

to prevent a steam generator from flooding if two AFP's were feeding it. Prior
to this time, the only automa.ic steam generator level control was provided

by the integrated control system (ICS) and the oanly essential level control

was manual. Wheo SFRCS initiated auxiliary feedwater flow, the AFP turbine

was started at full speed with the steam generator level control ia the essential
manual mode. In 1976, .t was determined that when twe AFP's were running at full
speed and supplying a singl steam generator, it would £lood the steam generator
in less then ten =inutes if an operator failed to take manual action %o conmtrol
the steam gemerator level. (Two AFP's will supply one steam generator only

after a steam or feedwater line break.) With the "Auto Zssen" level control

and a single active failure of onme level controller (which allows cne ATP to
continue running at full speed above 120 inch steam generator level), the steam
generator will become flocded in approximately 15 minutes. This allows ample
time for operator interventic:m.

The manual contrel of the steam generator level when auxiliary feedwater Is
required is a change to the steam generator level ciscussions descridbed in
the Davis-3esse Unit 1 FSAR. The safety evaluaticn given above should be
considered the 10CTRS50.35% review of this change. All manual steaz gemerator
level control actions will be elimirated from the plant procedures when final
modificzazions are made to provide a dual setpoint for the "Auto Cssen”

level conctrol.
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