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ENCLOSURE.

WATTS BAR NUCLEAR PLANT UNITS 1 AND 2
SAFETY- VALVE SIZING

Pressurizer safety valve sizing is a two-step process. Initially, assumptions
are made as to the worst anticipated transient and a valve size in excess
of that required is chosen. Secondly, all of the anticipated overpressure
transients are analyzed, using the selected valve capacity. If the results
from all the transients show that ASME Code allowables are not exceeded,
then the selected valve capacity is accepted.

This is discussed in WCAP-7769, Revision 1. In Section 2 of this WCAP, the
sizing transient is clearly stated as the loss of load transient with feed-
water maintained (WCAP-7769, Rev. 1, page 2-1). The same transient con-
ducted with loss of feedwater does not result in as large a valve capacity
required. Figures 2-1 and 2-2 display the loss of load transient both with
and without feedwater being maintained. From Figure 2-2, it may be observed
that the maximum safety valve capacity (0.86, normalized) is less for the
loss of feedwater transient than that required for the transient with feed-
water maintained (0.90, normalized) and shown in Figure 2-1. In short, more
safety valve capacity is required for the loss of load transient with
feedwater maintained.

The additional plots shown in Figure 2-2 display the results of the transient
that could be expected if the reactor protection system is credited in
tripping the reactor. These same curves could have been plotted on Figure 2-1
but were not for the sake of clarity. It is easily seen that the reactor
coolant system (RCS) is protected from overpressure irregardless of reactor
trip, assuming all safety valves function properly. Should the reactor
trip at the first protection grade trip (high pressurizer pressure), then
only 40 percent of the total valve capacity is required. This 40 percent
capacity readily falls within that provided by two of the three safety valves.
In conclusion, the RCS is adequately protected from overpressure with only
two (of the three) safety valves if the reactor trips at the first protection
grade trip setpoint.

One must realize that the plots shown in Section 2 of the WCAP are typical of
those conducted in the early 1970's time frame. Plant specific calculations
are done and reported in the plant specific overpressure protection report
required by Section III of the ASME code. This report is certified by a
registered professional engineer and details the overpressure analyses for
the specific plant. Component parameters as well as the actual reactor
protection system setpoints for the specific plant arp used.

As Westinghouse designed 4-loop plants are very similar in reactor coolant
system components and thermodynamics, the safety valve sizing transients for
virtually all 4-loop plants produce almost the same valve capacity plots. A
standard pressurizer safety valve size of 420,000 lbm/hr is, therefore, used
by Westinghouse. As the sizing transient is based on no reactor trip, a
valve capacity plot calculated for a 4-loop plant today would almost exactly
overlay that displayed in Figure 2-1 or 2-2 of the WCAP.
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A major change that shows up in plant specific analyses conducted today
versus those in the early 1970's is rod motion delay time. Today, 2 seconds
is used as compared to 1 second in the early 1970's for rod motion delay time
following the high pressurizer pressure trip setpoint. This causes a notice-
able change in the plot shown in Figure 2-2 which displays the transient with
trip occurring on high pressurizer pressure. As reactor heat exists for an
additional second, the pressurizer pressure goes higher and, consequently,
more valve capacity is used. This increased capacity is displayed in the
plant specific overpressure protection report.

For example, the overpressure protection analysis for-Watts Bar shows that
with a 2 second rod motion delay time following a loss of load transient
tripping on high pressurizer pressure, a peak pressurizer pressure of approxi-
mately 2550 psia is reached. The valve capacity used is approximately
67 percent of capacity. (RCS pressure peaks at approximately 2640 psia.)

Rod motion delay time has less effect following the second reactor protection
system trip setpoint. Here, peak pressurizer pressure has already occurred
and the pressure is declining. Any additional delays in tripping the reactor
at this stage-have-no effect on the-overpressure protection afforded, the RCS...
The steam system may be overpressurized, however, should feedwater be lost.
This takes a considerable amount of time, however, and can be prevented by
reactor trip from any of the trip functions (see Page 2-9 of the WCAP).

We can go back to the 2 second rod motion delay following the high pressurizer
pressure trip setpoint. Should pressurizer safety valve capacity available
be less than 67 percent (2 of 3 valves), then RCS pressure will go higher.
A large margin exists between the presently calculated peak RCS pressure and
the ASME code allowable of 2750 psia (110 percent). The limiting cases of
2750 psia were calculated as part of the EPRI safety and relief valve test
program and found to lie within 40-50 percent of total valve capacity. Thus,
RCS pressure should not exceed 2750 psia unless the valve capacity available
fell below 40-50 percent.

Section 3 of WCAP-7769, Revision 1, is sometimes misinterpreted. The analyses
presented in Section 3 are examples of the anticipated overpressure transients
for the Salem Nuclear Generating Station. They are only given here (in the
WCAP) as examples of the second stage in the two-step sizing, process discussed
above. Salem specific parameters are used and Salem specific plots are dis-
played. The conclusions pointed out on page 3-61 of the WCAP are applicable
to Salem.

Overpressure analyses for a particular plant are detailed in the plant specific
overpressvre protection report.

The reference to WCAP-7769 contained in the FSAR is appropriate in that the
WCAP generically addresses valve sizing. The additional material presented
in Section 4 is applicable and straightforward. Section 3, however, is instructive
but should only be taken as an example of overpressure protection afforded a
particular plant (Salem).

-2-

/



A major change that shows up in plant specific analyses conducted today

versus those in the early 1970's is rod motion delay time. Today, 2 seconds

is used as compared to 1 second in the early 1970's for rod motion delay 
time

following the high pressurizer pressure trip setpoint. This causes a notice-

able change in the plot shown in Figure 2-2 which displays the transient with

trip occurring on high pressurizer pressure. As reactor heat exists for an

additional second, the pressurizer pressure goes higher and, consequently,

more valve capacity is used. This increased capacity is displayed in the

plant specific overpressure protection report.

For example, the overpressure protection analysis for Watts Bar shows that

with a 2 second rod motion delay time following a loss of load transient

tripping on high pressurizer pressure, a peak pressurizer pressure 
of approxi-

mately 2550 psia is reached. The valve capacity used is approximately
67 percent of capacity. (RCS pressure peaks at approximately 2640 psia.)

Rod motion delay time has less effect following the second reactor protection.

system trip setpoint. Here, peak pressurizer pressure has already occurred

and the pressure is declining. Any additional delays in tripping the reactor

at this stage -have .no-effect on- the-overpressure protection afforded the RCS.......

The steam system may be overpressurized,. however, should feedwater be lost.

This takes a considerable amount of time, however, 'and can be prevented by

reactor trip from any of the trip functions (see Page 2-9.of the WCAP).

We can go back to the 2 second rod motion delay following the high pressurizer
pressure trip setpoint. Should pressurizer safety valve capacity available
be less than 67 percent (2 of 3 valves), then RCS pressure will go higher.
A large margin exists between the presently calculated peak RCS pressure and
the ASME code allowable of 2750 psia (110 percent). The .limiting cases of
2750 psia were calculated as part of the EPRI safety and.-relief valve test
program and found to lie within 40-50 percent of total valve capacity. Thus,
RCS pressure should not exceed 2750 psia unless the valve capacity available
fell below 40-50 percent.

Section 3 of WCAP-7769, Revision 1, is sometimes misinterpreted. The analyses
presented in Section 3 are examples of the anticipated overpressure transients
for the Salem Nuclear Generating Station. They are only given here (in the
WCAP) as examples of the second stage in the two-step sizing. process discussed
above. Salem specific parameters are used and Salem specific plots are dis-
played. The conclusions pointed out on page 3-61 of the WCAP are applicable
to Salem..

Overpressure analyses for a particular plant are detailed in the plant specific
overpressure protection report.

The reference to WCAP-7769 contained in the FSAR is appropriate in that the
WCAP generically:addresses valve sizing. The additional material presented
in '-ection 4 is-applicable and straightforward. Section 3, however, is instructive
but should only be taken as an example of overpressure protection afforded a
particular plant (Salem).

-2-

/ /?


