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Question 440.32

Discuss why an initial top peaked ASI of -0.3 is
conservative for the rod withdrawal events since this would

appear to result in a more rapid negative reactivity
ingertion on scram.

Response 440.32

The -0.3 AS1 identified in CESSAR-DC as being used in the
CEA withdrawal analyses was used as the limiting axial power
shape for only DNBR calculati:ns., A bottom peaked axial
power shape was used to model scram reactivity in. rtion.
For the low-power and full-power CEA withdrawal cases, a
+0.3 ASI power shape was used for scram reactivity
insertion.

Question 440.33

Why is the maximum assumed reactivity rate at the maximum
CEA withdrawal rate only 1.5 X 10™* delta rho/sec compared to
2.5 X 10 delta rho/sec for System 807

Response 440.33

The d!fference in the maximum reactivity rate between the
System 80+ and System 80 designs is that the System 80
design utilizes a 5 bank CEA regulating system whereas
System 80+ utilizes a 3 bank CEA regulating system. In
addition, the reactivity worth of each bank is different
between the two designs. The combination of these
differences accounts for the two different reactivity rates.
The System 80+ design results in reduced peaking factors in
the core during critical, HZP operating ccnditions. Please
see CESSAR-DC Sections 4.3.2.4 and 4.3.2.5 for additional
information.
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Question 440,34

Table 15.4..,-2 gives 0.1 sec. as the time for a drecpped CEA
to be fully inserted. Since the event is analyzed from full
power, the core should essentially be unrodded and a CEA
drop over the entire core would taks several seconds,.

Please justify the 0.1 sec. time interval used.

Response 440.34

It is true that a CEA drop would take several seconds; i.e.,
the technical specifications state that the individual CEA
drop time, from a fully withdrawn position, shall be less
than or equal to 4 seconds from electrical power
interruption to 90% insertion. However, the objective of
the single CEA drop analysis is to calculate the minimum
DNBR that occurs during this event.

The methodology used for the single CEA drop event uses
static power peaking factors such that the drop time of the
CEA does not impact the results of the DNBR calculation. Ar
assumed 0.1 sec. drop time merely produces a faster initial
transient response than would actually ke expected. The
DNBR calculation is only sensitive to "where" the CEA is
dropped in the core as opposed to "how fast" the JEA is
dropped in the core. Since one of the initial conditions
used to calculate DNBR concerns radial peaking factors, the
maximum radial peaking factor is de*..mined by the location
of the dropped CEA and this value in \urn is used in the
DNBR calculation.

It should be noted that the reactor does not trip for this
event and that the minimum DNBR is reached at 105 seconds
into the transient, well after the time of CEA drop.
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Question 440.36

Discuss the adequacy of a high neutron flux alarm to
indicate a boron dilution event in sufficient time during
Modes 3, 4 or 5.

Response 440.36

The high neutron flux alarm is activated whan the SRM
(Source Range Monitoring) ratioc exceeds its setpoint. The
SRM ratio is defined as follows:

SRM ratic = Source Range Signal (t)
Source range signal at start of dilution

For Mode 3, 4 and 5 operation, time is calculated from event
initiation to loss of shutdown margin. From this time 30
minutes is subtracted to determine the latest allowable time
for alarm actuation. In all above modes, it was calculated
that at 30 minutes prior to loss of shutdown the SRM ratio
will have exceeded its setpoint. Therefore, an operator
response time of at least 30 minutes is demonstrated.

It should be noted that the high neutron flux alarm is used
when at least one reactor coolant pump is operating during
these modes. For cases where the reactor coolant pumps
could be idle (Modes 4 and 5), the reactor makeup water flow
alarm would provide indication of any boron dilution event,
ensuring the 30 minute operator response time before
shutdown margin is lost,



Question 440,37

Standard Review Plan 15.4.6 requires redundancy of alarms
that alert the operator to an unplanned boron dilution
event. Describe the redundant alarms available in each
operating mode.

Response 440,37

The Standard Review Plan recommends that 15 minutes exist in
Modes 1 through 5 and 30 minutes in Mode 6 between the time
that the operator is made aware of an cngoing boron dilution
and the time of loss of shutdown margin. However, a 30
minute interval was used as a goal for Modes 1 through 5 as
well as the acceptance criterion for Mode 6 for the CESSAR-
DC analyses.

The following pre~trip alarms are available for operational
Modes 1 and 2: a high power or, undier certain conditions, a
high pressurizer pressure pre-trip alarm in Mode 1 or a high
logaritlimic power pre-trip alarm in Mode 2. Furthermore, a
high RCS temperature alarm may also occur prier to trip. 1In
operational Modes 3 through 6, either a boron dilution alarm
or a reactor makeup water flow alarm will alert the operator
to an unplanned boron dilution event. 1In Modes 3, 4 and §
with the Reactor Coolant System (RCS) full and at least one
Reactor Coolant Pump (RCP) operating, a high neutron flux
(boron dilution) alarm will provide indication of a boron
dilution event. In Modes 4 and 5 with the RCS full and all
RCPs idle or for Mode 5 with the RCS partially drained for
system maintenance, deboration is prohibited. Therefore,
the reactor makeup water flow alarm will provide indication
of any boron dilution event. 1In Mode 6, the boron
concentration is at least 2200 ppm before entering this mode
and deboration is prohibited. Therefoir2, the reactor makeup
water flow alarm will provide indication of a boron dilution
event.

Depending upon the mode of operation, there are a number of
alarms available tc alert an operator of a boron dilution
event. In addition to the above mentioned alarms, there are
also sampling and boronometer indications which wculd
provide information in the case of a boron dilution event.

To address EPRI guidance to reduce the number of alarms
presented to operators, Combustion Engineering is currently
performing a confirmatory analysis to show that 30 minutes
is available for operator action time if a boron dilution
alarm is used in piace of the reactor makeup water flow
alarm in modes other than Mode 6. The results of this
analysis will in included in a future amendment to <ESSAR~-
e,
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The first paregraph des:ribing the results of the CEA
ejection analysis should state that the radial averaged fuel
enthalpy is less than 280 cal/gm "at the hottest axial
location of the hot fuel pin".

Response 440.38

Combustion Engineering ayrees, anc the phrase "at the
hottest axial location of the hot fuel pin" will be added as
suggested. The full description of the radial averaged fuel
enthalpy for the CEA ejection analysis will then read, "The
results show that the radial averaged fuel enthalpy is less
than 280 cal/g at the hottest axial location of the hot fuel
pin." This correction to the "Results" section of CESSAIN-DC
Section 15.4.8.3 will be incorporated in a future revision
of CESSAR~-DC.
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