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The foilcwing are responses to NRC Staff review questions concerning the
delayed s'eam generator low-low water level trip fun ~ion design described
in WCAD-11325 (P - proprietary) and WCAP-11326 (NP = on-proprietary),
"Stear Generator Low Water level Frotection System Mcdifications to Reduce
Feedwa' >~ -Related Trips". These reports were submitted by the Westinghouse
Owners Group for NRC review and approval in Decembei, 1986. Questions were
received in March, 1987. Draft responses were discussed at a meeting held
on April 9th (minutes are available in Westinghouse Owners Group letter
no. 0G-87-25, May 11, 1987). Responses, which incorporate the results of
this meeting, and of sibsequent discussions, are hereby formally submitted
as addenda to WCAP-113z5 /P) and WCAP-11326 (NP) .




Steam Generator low Water Level Protection System
Modifications to Reduce Feedwater-Related Trips

Page 55, section 4.4 and page 69, second paragraph: These paragraphs
present the explanation of the logic in a confusing way. It is noted
that in both the "1 SG" and the "2 SG" trip actuation circuits the
timers are downstream of "AND" gates, but the characteristic that
distinguishes the two actuation circuits is that in the case of
"1 8G", the timer is started by a signal from a single steam generator
to an "OR" gate, whereas, in the "2 SG" case the timer is started by a
signal fram multiple steam generators to 2/4 logic. The paragraphs
should be rewritten to clarify this point.

Response:

Sentence 2 of saction 4.4 will be changed to the following:

These transients would s:tisfy the AND gate that receives the trip

signals from all steam generators.

Sentence 2, paragraph 2, page 55 will be changed to the following:

These transients would satisfy the OR gate that receives the trip

signals from all steam generators.

Sentences 2 & 3, paragraph 2, page 69 will be changed to:
Allowable time delays traced by the "1 SG" curve would be set on
the timers downstream of the OR gates which receive trip signals

from all steam generators (see Figures 24 and 25). The "2 SGs"
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curve would apply to timers downstream of the AND gates which

receive trip signals from all steam generators.




Steam Generator Low Water Level Protection System
Modifications to Reduce Feedwater-Related Trips

Question:

This question has been deleted, as the result of discussion and
agreement at the meeting of April 9th (see the meeting minutes:
Westinghouse Owners Group letter 0G-87-25 dated 5/11/87).




Steam Generator Low Water Level Protection System
Modifications to Reduce Feedwater-Related Trips

Question:

£ 3. Page I-21, section 17.3: This section states that the auxiliary

. feedwater system has an inherent one minute delay before flow to the
steam generators is established due to pump start up, valve opening
times and transport lag. How has this one minute delay »een factored
into the delay timing curves in Figures 27, 28 and 297

Response:

The time delays given in Figures 27, 28 and 29 are actually delays in
the transmission of the low-low steam generator water level trip
signal to the actuated devices. Any inherent delays, to account for
pup start up, valve opening, and other mechanical, electrical, and
fluid effects, which typically amount to one minute, are additional to
the time delavs of Figures 27, 28, and 29, and have been considered in
the supporting accident analyses of WCAP-11325 (P) and
WCAP-11326 (NP).
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Steam Generator Low Water Level Protection System
Modifications to Reduce Feedwater-Related Trips

Question:

Pages 48 and 49, Figures 18 and 19: It is noted that a .22 sq. ft.
break at 50% power appears to result in more severe consequences than
a .89 sq. ft. break at 50% power (Figures 16 and 17). Therefore, the
curves for a .22 sq. ft. break at 10% power should be given to show
that this does not represent a more severe case than at 50% power.
Westinghouse should then show that the introcuction of a trip delay
will not cause a challenge to pressurizer safety valves which would
have been avoided if no time delay was introduced.

Response:

The feedwater line rupture analyses were performed over a range of
power levels and break sizes to verify that the introduction of a
delay to the low-low steam generator water level trip signal would
continue to produce acceptable consequences for the feedwater line
rupture accident (i.e., : acceptance criteria:
maintenance of a coolable core geometry and compliance with 10CFR100
dose Juidelines),

Since the cases analyzed were for verification purposes only, soane

very conservative assumptions were employed. Conservatism is
introduced |

J+a,c Therefore, the feedwater line rupture

Page 5




Steam Generator Low Water level Protection System
Modifications to Reduce Feedwater-Related Trips

ransients of WCAP-11325 (P) and WCAP-11326 (NP), are basically a
feasipilily assessment, intended only to check the trip delay times.
Analvses of these cases, assuming [

]+a,c including the trip delays when
applicable, would be expected to produce less severe consequences.

The transient curves for a 0.22 sg. ft. feedwater line rupture,
occurring at 10 percent power, are provided in Figures 1, 2, and 3.
The acceptance criteria for this accident are satisfied, despite ;ome
overly conservative assumptions. Application of more reasonable: but
still conservative assumptions, would result in a less severe
transient.

The question of increased challenges to the pressurizer safety valves
is most important in the context of a relatively frequent event (e.q.,
Condition II, loss of normal feedwater accident). For the purpose of
judging a possible increase in the 1liklihood of opening the
pressurizer PORVs or safety valves dwing a loss of feedwater, it is
appropriate to consider the normal operation of control systems, such
as autamatic rod control, pressurizer spray, and steam dumping through
the steam generator PORVs. The loss of feedwater accident analyses of
WCAP-11325 (P) and WCAP-11326 (NP) were performed assuming that the
control systems were not available (for conservatism). In fact, the
steam generator power-operated relief valves can be expected to open
during a loss of feedwater accident. The steam generator PORVs can

relieve approximately one-quarter of the nominal steam flow. This

additional cooling would be effective in reducing the RCS

pressurization and preventing the pressurizer relief and safety valves
from opening, especially at the lower power levels, where the longer
time delays would be applied.
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Steam Generator Low Water level Protection System
Modifications to Reduce Feedwater-Related Trips

For a two-timer system, which is expected to be the most popular
option, trip delays would be applied only at power levels below P-7
(approximately 10% power) for low-low water level in more than one
steam generator, and below P-8 (typically less than 50% power) for
low-low water level in one steam generator. The four-timer system
would impose very short time delays above these interlocks, since the
time delays would be set for full power operation.

The results of sensitivity studies, with the steam generator FORVs
assumed inoperative, indicate that the loss of feedwater to a single
steam generator would [

L

]+a,c Loss o©i feedwater to all steanm generators, [

J+a,c The trip
delay, therefore, would not increase the liklihood that the

pressurizer relief or safety valves would open.
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Faulted Loop Temperatures
Saturation, Hot Leg and Cold leg (4=loop plant)
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Steam Generator Low Water Level Protection System
Modifications to Reduce Feedwater-Related Trips

Question:

WCAP-11325 (P) and WCAP-1.326 (WP) point our. :hat some core designs
have slightly positive moderator temperatuie muefficients at low power
and/or early in core life. For an acvident that causes low-iow steam
generator level and increased core temperature, the reactor trip is
caused by exceeding the P-7 interlock setpoint. This causes a delay in
trip initiation until the P-7 interlock is exceeded. Provide the
results of the analyses that have been conducted to determine the
effects of this trip delay and power excursion on the core? Wwill
plant-specific studies be conducted in this area?

Response:

For plants with a positive moderator temperature coefficient, those
transients which generzte a low low steam generator level signal, and
result in an increase in core temperature, may have a

[ J+&,Cc increase in core puwer during the transient. The

amount of time available to delav reactor trip is a function of

initial power level: the lowser the initial power level, the longer
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]+a,c,e,f occurrwence, the analyses presented in WCAP 11325 were
performed with an initial power level associated with the interlock
setpoint. For example, if the P-8 interlock setpoint was selected
to be at 50% power, the supporting plant specific transient
analysis wou.d select the initial power level to be 50% of nominal
plus uncertairties. This would bound a potential situation where
an event was initiated at a lower power level, and due to a
positive mcderator temperature coefficient, resulted in an increase
in power.
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Steam Generator Low Water Level Protection System
Modificaticns to Reduce Feedwater-Related Trips

Question:

6.

Various models of steam generators are in use by licensees, but only
one model of steam generator was used for each loop configuration in
the subject analysis. How will the characteristics of differernt steam
generator models be accounted for in plant-specific implementation?

Response:

The supporting analy:2s, which were used to determine the allowable
trip delays, were based upon a feedring type steam generator. Analyses
to verify that the trip delays would not lead to a violation of
Condition IV acceptance criteria were based upon both feedring and
preheat type steam generators. In ¢aneral, the wransient heat trarsfer
chacwteristics of Westinghouse stesm generators, as they affect the
primary side conditions, would be e:pected to be similar during a loss
of heat sink ever*. This is evident from loss of feedwater ATWS
analyses conducted as early as 1974, and reported in WCAP-8330. This

WCAP was applicable for plants equipped with steam generator modeis 51
and D.

Since WCAP-11325 (P) and WCAP-11326 (NP) describe only the functional
design and methodology of imposing power-dependent adjustable time
delays to the low-low steam ¢gonerator water level trip, the
applicability would not be dependent upon the steam generator model.
For further information conceining plant-specific implementation and
applicability, see the response to Question 7.
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Question:

Steam Generator Low Water Level Protection System
Modifications to Reduce Feedwater-Related Trips

7. WCAP-11325 (P) and WCAP-11326 (NP) provide analyses of the loss of

(1)

(<)

Response:

Noimal Feedwater and the Feedline Break Accident tc support trip
delay. It also provides a general description of the logic to be used
for the steam generator low level trip and auxiliary feedwater startup
logic.

Describe in detail what information will 2 provided by
licensees in support of use of these mcdificatiors at each plant
in addition to, or in place of, that provided in WCAP-11325 (P)
and WCAP-11326 (NP).

List the factors that will be used to determine whether the
transient and accident analyses in WCAP-11325 (P) and
WCAP-11326 (NP) will be applicable to (or bounding for) a
particular reactor including possible differences in core,
system and plant design.

(1) It is expected that the following items will be submitted to support
an application to implement the adjustable trip delay modifications:

Plant-specific protection system logic diagrams will be submitted as
revisions to the appropriate sections of the FSAR.
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Steam Generator Low Water Level Protection System
Modifications to Reduce Feedwater-Related Trips

FSAR revisions will e provided, as necessary, to reflect the trip
delay time addition and to assure that the limiting transients are
represented among the uccident analyses. Safely evaluations for the
affected transients, as required by 10CFR50.5°, and including an I & C
safety evaluation will also be provided.

Changes to the plant-specific technical specifications will be
recommended, similar to the exanple in WCAP-11325 (P) and
WCAP-11326 (NP), and a Significant Hazards Fvaluation, as required by
10CFR50.92, will also be provided.

Individual applications for approval to implement the WCAP-11325 (P)
and WCAP-11326 (NP) delayed SG low-low ievel trip modifications would
be expected to include information demonstrating that the imposition
of the programmed trip delays would not invalidate the accident
analysis conclusions contained in the plants' respective licensing
bases. Plari-specific accident analyses or evaluations, protection
syrtem logic diagram revisions, and proposed technical specifications
would be submitted, based upon the methods, results, aind examples of
WCAP-11325 (P) and WCAP=-11326 (NP) .

The affected accidents are those accidents during which the first
reactor protection system signal generated s the low-low steam
generator water level trip signal (e.g., loss of normal feedwater,
loss of AC power and feedwater line rupture, if applicable). According
to the protection system logic described in WCAP-11325 (P) and
WCAP-11326 (NP), two permissives are used to interlock the steam
generator low-low water level trip delays: P~7 and P-8. The P-7
permiscive is set at approximately 10 percent power, and is used to
permit a trip delay during transients affectingy more than one steam
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Steam Generator Low Water Level Protection i ystem
Modifications to Reduce Feedwater-Related Trips

generator. The P-8 permissive is set above 50 percent power in some
plants, and is used to permit a trip delay during transients that
affect only one steam generator. As the P-8 permissive setpoint is
lowered, longer trip delays become justitiable. Therefore, it is
possible to select a desired trip delay time by adjusting the
interlocking P-8 permissive setpoint.

Once the trip delays are selected (approximately four minutes is
recommended), and the P-8 permissive setpoint, which is used as a
power interlock, will be determined and set. The associated power
uncertainty in the P-8 setpoint will be verified and the P-8 interlock
will be assumed in subsequent accident analyses or evaluations. It is
expected that the P-8 setpoint will be lowered t» make more delay time
available. Lowering this permissive setpoint, should not have an
adverse safety impact.

Plant-specific loss of feedwater accident analyses may be performed,
considering the selected trip delays at their interlocking power
levels. For scme plants, it may be possible to apply WCAP-11325 (P)
and WCAP-11326 (NP) to envelope the plant-specific accident analyses.
In these cases, no accident analyses will be perfu..wed. Instead,
evaluations will be made to show that the WCAP-11325 (P) and
WCAP-11326 (NP) results are applicable to the particular plant design.
Accident analyses would be required for two-loop plants, since
WCAP-11325 (P) and WCAP-11326 (NP) contain results only for three and
four-loop plants.

loss of normal feedwater to only one steam generator, as well as the

camplete loss of normal feedwater will be considered in terms of SRP
acceptance criteria. If necessary, FSAR revisions, consisting of
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applicable text, figures or references, will be provided in order to
represent the most limiting case.

The feedwater line rupture accident will also be checked. Since this
is a Condition IV event, the object is verify that there is adequate
protection available after the the trip delays are incorporated. The
feedwater line rupture accident will be analyzed or evaluated to shov'
that the FSAR conclusions are not invalidated by the protection system
modifications (if the feedwater line rupture accident is in the
licensing hasis). Results of WCAP-11325 (P) and WCAP-11326 (NP) will
be used as much as possihle.If necessary, FSAR revisions, consisting
of applicable text, figures or references, will be provided in order
tO represent the most limiting case.

The plant-specific protection system logic diagrams will be revised to
include the adjustable delays to the steam generator lc -low water
level trip signal. The revisions will be consistent with; but not
necessarily identical to, the conceptual design proviaed in
WCAP-11325 (P) and WCAP-11326 (NP). Appropriate FSAR revisions will be
submitted.

Revisions to the plant-specific technical specifications will be
recommended in order to account for the adjustahle delays to the steam
generator low-low water level trip signal.

Safety evaluations of the affected transients, if re-analysis is not
required, and of the hardware modifications will be performed. A
significant hazards evaluation (tech specs) will also be provided.




Steam Generator Low Water Level Protection System
Modifications to Reduce Feedwater-Related Trips

(2) The concept of the modifications descoi™ed in the WCAP (i.e., trip
delays that are set according to power level and the number of steam

generatnrs experiencing a low water level condition) would be

r

L

]+a,c,e,f

In order to judge whether the analyses of WCAP-11325 (P) and
WCAP-11326 (NP) would be bounding for a pa ticular plant, the plant's
design parame’ers, operating conditions, and reactor protection system
(logic ard setpoints) would have to be canpared to the corresnonding
assumptions used for WCAP-11325 (P) and WCAP-11326 (NP). The key
points of comparison are summarized below:

Loop Configuration 3 or 4 loops

Power Rating less than 2785 MWth or 3425 MWth
SG Model F

Pressurizer Volume 1400 or 1800 cu ft

Pressurizer Relief typical 3 and 4 loop capacitics

Auxiliary FW Flow typical 3 and 4 loop capacities
Auxiliary FW Enthalpy and Purge Volume
Auxiliary FW System typical 3 and 4 loop configurations

j+a,c,e,f

These parameters, and the information providead in Tables 1 and 2 of
WCAP-11320 (P) and WCAP-11326 (NP), are the basis for determining
whether the transients of WCAP-11325 (P) and WCAP-11326 (NP) can be
directly applied to a particular plant.
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Question:

WCAP 11325 uses the ANSI/ANS-5.1 = 1979 decay heat model. The
treatment of decay heat with the 1979 mode)! is more complex than for
the 1971 decey heat model required by 10 CFR 50, Appendix K. More
options are left to the user with the 1979 model. For example, the
user must supply Q values (Mev/fission) for the three fissile
isotopes, a corrcction to the decay heat, G, to account for neutron
captures in fission products and a power history for a finite
operation time. Since the use of this model is intended to justify
changes to the reactor protection system and plant safety analyses,
all input assumptions should be specified. If any of these plant
assunptions are to be plant specific, please specify this also.

Response:

A. FUEL -~

The model uses the values for the decay heat power from
uranium-dioxide pressurized light water reactor fuel. The mndel
assumes a fuel load initially containing Uranium=235 and Uranium-238
and accounts for the generation of Plutonium-239 as a function of fuel

burnup. The model bounds Standard, Optimized, and Vantage-5
Westinghouse fuel.

The contributions from Uranium=-239 and Neptunium=-239 are specifically

accounted for as indicated in Section 4 of ANSI/ANS=-5,1-1979,
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A spectrum of fuel enrichments from 1.5 w/o U=235 to 5.0 w/0 U=235

were evaluated.
B. POWER HISTURY =

The model assumes that, from the initial load conditions, the fuel is
operated at a full power condition until the assumed shutdown time.
Calculations were made for a range of region-average burnups of the
fuel ranging from 1000 MWA/MIU to 50000 MWd/MIU with the specific
range of region-average burnup dependent upon the weight percent of
the fuel.

C. CAPIURE CORRECTIONS -

The model accounts for a burnup and enrichment dependence of the
Uranium-238 capture to fission ratio used in calculating the

Uranium-239 and Neptunium-239 decay heat power contribution.

The model accounts for the effect of Neutron Capture in Fission
Products as described in Section 3.5 of ANSI/ANS~5.1-1979. Table 10
Of ANSI/ANS-5.1-1979 is used for shutdown times of less than 10,000
seconds and Equation 11 of ANST/ANS-5.1-1979 is used for shutdown
times greater than 10,000 seconds.

D. SPATIAL L.. BUTION -

A spatial distribution for variation in decay heat power is not
included in the model.
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E. UNCERTAINTY ALLOWANCES =

The model utilizes Equations 5a, 5b, 9, and 10 of ANSI/ANS~5,1-~1979 in
the calculation of the decay heat uncertainty with the exception of
the delta-P/P is assumed to be 0 in the model. This uncertainty
(delta-P/P) is accounted for in the LOFTRAN code independently (if
assumed) and therefore this power level uncertainty would not be
convoluted into the total decay heat uncertainty.

The standard deviation in in decay heat power for Uranium-235,
Uranium=-238, and Plutonium=-238 were taken from Tables 4, 5, and B,
respectively, in ANSI/ANS-5.1~-1979.

The standard deviation calculated using the assumptions above was
doubled to form the final uncertainty on decay heat power level.

F. Q VAIUE (Mev/FISSION)

The assumed Mev/fission for all nuclides in the analysis was 200
Mev/fission.

G. DECAY HEAT CALCULATION =

a. For each combination of enrichment and burnup analyzed, the decay
heat level were calculated for shutdown times fram 1 to 80,000
secords as a fraction of the fuel nominal power .

b. An integration of each set of data was used to generate a total
decay heat contribution, in full power seconds, for each
coambination of enrichment and burnup.
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Steam Generator Low Water Level Protection System
Modifications to Reduce Feedwater-Related Trips

For each shutdown time calculated, the maximum total decay heat
contribution from any of the combinations of enrichment and burnup
was selected for application in the LOFTRAN model.

» A set of constants were selected which would model the decay heat
levels in LOFTRAN to bound the maximum total decay heat
contribution values selected above for up to 10,000 seconds (the
time of interest for LOFTRAN analyses) following shutdown.
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Question:

9.

On page 32 the statement: "The potential reactor system cooldown
resulting from a secondary pipe rupture is evaluated in a steamline
break analysis" is mrde. Do any secondary pipe rupture analyses take
credit for protective actions on low-low steam geierator level? If so,
what effect would the delay modifications to this trip have on these

events?

Response:

A rupture of a secondary side pipe can result in an RCS heatup or an
RCS cooldown. The purpose of a feedline rupture analysis is to
evaluate the potential RCS heatup. The feedline rupture event was
analyzed and reported in this WCAP. The potential RCS cooldown
resulting from a secondary pipe rupture is evaluated in a steamline
break analysis. Steamline break core response and mass and energy
inside contaimment analyses take no credit for actuation of any

protective function on a low=low steam generator water level signal.

Steamline breaks outside contairment for small break sizes may use the

low=low steam generator water level trip as the first credited trip
signal. 1
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Question:
10. On page 58 the first sentence of Section 4.6 discusses one or two

timers. Should this section also include discussion for modifications

up to four timers?

Response:

The purpose of Section 4.6 is to demonstrate that the operator will be
made aware of the low-low level condition and that the systen is in
operation. A manual reactor trip is therefore not immediately required
and that there is an opportunity to restore the steam generator water

level and avoid the trip. Therefore, the discussions in Section 4.6
are applicable to any number of timers.
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Question

11. On page 62 in the last senteace of the bottom paragraph, the
cancelling of time delays and the immediate initiation of protection

action are discussed. This statement appears incorrect in terms of a

modification with four time delays. Please clarify.

Response:

In general, the WCAP was written with a basic two-timer system in
mind. The two-timer system is expected to be the most-applied option.
The statement on page 63 is incorrect in terms of a modification with
four timers (as shown in Flgure 25, page 6l1). For a four-timer system,
¢
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]+a,c,e,f

imposed. This, and other alternatives may be proposed to achieve the
same effect, all of which would be consistent with the concept
described in WCAP-11325 (P) and WCAP-11326 (NP), and would be
supported by the same accident analyses.




Steam Generator Low Water lLevel Protection System
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Modifications to Reduce Feedwater-Related Trips

Question:

19

i »

On page 65 a general discussion of timer designs is provided. Please
provide a detailed discussion of timer designs typical for each type
of reactor protection system (e.g., relay, solid-state). The use of
electronic timers rather than electro-mechanical types should be
considered.

Response:

Final selection of time delay hardware has not yet been campleted,
however every attempt is being made to use a timer which has already
been qualified for use in Class 1E nuclear control ard protection
systems. The preliminary design is based upon an AGASTAT 7000 series
electropneumatic timing relay. This is a timing relay model which is
already in use in Westinghouse-designed solid state protection sy s.ans
(for the safety injection reset timer circuit). This timer model has
been used for yea:s in the solid state protection system with no
history of problems or failures.

If the AGASTAT series 7000 timing relay camnot be used for this
application, an alternate will be selected on the basis of:

* ability to perform correctly within the circuit design
characteristics.

* previous seismic and envirommental qualification credentials.
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ability to pass a seismic and envirommental qualification test.

previous performance history with respect to accuracy,
repeatability, and reliability.

Use of electronic time delay devices will be considered during the
selection process of the alternate.

The circuit design for the hardware upgrade shown in Figure 4 has been
carefully developed to maximize system reliability and availability
and to insure safety function capability and campliance to applicable
Jegulatory quides.

As the schematic in Figure 4 demonstrates, each delay function T1 and
T2 is incorporated using two parallel configured master relay/slave
delay relay sets. The contact output of each set is then series wired

into the 1/2 wvoting logic circuit for reactor trip and auxiliary

feedwater actuation. This design philosophy was used to overcome any
potential loss of system reliability or safety function due to
hardware or power source failure.

Hardware Failure; master or slave delay relays - each set of
master/slave delay relays is maintained in a normally energized
mode during system operation. If a relay failure causes either a
master or slave relay from any set to de-energize, the associated
slave relay timer will time itself out and the associated contacts
will close. However, the system will continue to function on the
remaining set of master/slave delay relays with no inadvertent
reactor trip or loss of safety function.
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Power Source Failure -~ the use of 48VDC to energize both the master
and slave delay relays in each set provides auctioneered 48VDC

safety power from two channel supplies for each train. Any loss of

a single channel power source will hav: no adverse effect on the
reliability of safety capability of that solid state protection

system train.
Pericdic Testing =~ regularly scheduled on line testing of the

camplete solid state protection system operation insures that there

are no undetect»hle relay failures.
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Figure 4:
Hardware Schematic for Delayed Trip
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Question:

134

On page 65 a general discussion of timer setpoint adjustment is
provided. Please provide a d.scussion od proposed technical
specifications for these adjustments based upon their similarity to
steam generator low-low level trip setpoint (i.e., they also impact
validity of safety analyses).

Response

The adjustment of the time delays discussed on page 65 will be
accammodated within the proposed technical specifications indicated on
page 2 of Appendix II. The total response times shown on page 2 would

include any errors due to the accuracy of the timers. The

verification of the response times in these proposed technical
specifications can be handled in the same way as the 2 second response
time is currently handled for the low low level trip. That is, the
response time required in Table 3.3-2 of the technical specifications
would comply with technical specification 4.3.1.1 and 4.3.1.2 to
demonstrate both the operability and total response time of the trip
function.
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Steam Generator Low Water Level Protection Systam
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Question:

14. On page 66 a general discussion of system testing is provided. Using
schematics or block diagrmas for typical reactor protection systems,
provide a detailed discussion of testing for the modified systems with

timers."

Response:

Final test designs, procedures and instructions have not yet been
completed, however any and all final testing will utilize the same
test philosophy as that which is already established for on-line
periodic testing of solid state protection system plants.

A preliminary test design of this upgrade is as follows:
On line testing of the hardware upgrade for the modified steam

generator iow-low water level delayed reactor trip will be done in two
stages.

Stage one will test the operation of the logic circuit additions
between test points TP1 and TP2 shown in Figure 4. This test will use
the semi-automatic tester circuit to pulse through the added logic and
determine if the circuits are functioning properly. The test will not
cycle the master/slave timer relay sets. Additional test positions
will be added to the semi-autmatic tester switches to test this logic.
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Stage two will test the operation of the master/slave timer relay sets
(beginning at test point TP-2) and the remaining reactor trip and
safeguards actuation logic. Overlapping testing will be maintained
between test states one and two.

As part of this reactor protection logic upgrade, the safeqguards test
cabinet test circuits will be maintained as go tests to comply with
existing tech spec and FSAR requirements regarding auxiliary feedwater
testing.

Testing during this stage will require that the reactor trip bypass
breakers be racked in and closed. Separate test switches located on
the master relay test panel will de-energize the master relays which
in turn will cause the slave timer relays to time out and trip thereby
causing a simulated reactor trip and auxiliary feedwater safeguards
actuation.

A camplete test procedure will be provided as part of the manual
revision for the solid state protection system for this modification.
In addition, a revised test procedure for the safequards test cabinet
will also be provided.
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Quest.on:

15. On page I-7 the logic configurations for the P-7 and P-8 interlocks
are discussed. In light of recent problems with the P-10 interlock
(see IE Informaticn Notice No. 86-105), discuss the consequences of
interlocking additional reactor trips and protection actions with
interlocks having 3/4 logic. Also discuss any technical specification
change that may be desirable to reduce the vulnerability of interlocks
with 3/4 logic to single failures

Response:

If there is a failure in the P-7 or P-8 permissive interlocks similar
to the P-10 permissive failure discussed in IE Information Notice No.
86-105, the timers will not be actuated, and no delay will be imposed
upon the reactor trip and auxiliary feedwater startup demanded by the
low-low steam generator water level trip signal. (If four timers are
used, then a short delay may s*‘11 result: but this delay is not
dependent upon the permissive interlocks, and is fully supported by
accident analyses.)

The proposed modification to the Steam Generator level logic for
incorporating a timer circuit interlocked with the P-7 and P-8
permissive interlocks is not considered to be susceptible to the
concerns which were raised with the P-10 interlock for the fol lowing
reasons:

1. Removal of the P~10 inter’ock enables reactor trip circuits for:
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A. Power Range High Neutron Flux (low setpoint)
B. Intermediate Range High Neutron Flux
C. Source Range High Neutron Flux (when P-6 has reset)

Additionally, removal of the P-10 interlock enables the Source
Range channels by connecting high voltage to their detectors.

Accident analyses take credit for the above reactor trips. Thus,
the Protection System must satisfy IEEE Std. 279-1971 single
failure criterion. However, in order to remove the P-10 interlock,
it is necessary for 3/4 Power Range flux channels to be below their
setpoint. 1In the case where one channel is out service (tripped)
a single failure *o a second channel will prevent removal of the
P-10 interlock since the required coincidence cannot be satisfied
with only the two remaining channels. In this case, the raquired

reactor trips will not be enabled which was the cause for the P-10
concern.

. Unlike the P-10 interlock, the P-7 and P-8 interlocks are used to
disable reactor trip circuits. Reactor trips which are disabled by
removal of the P-7 interlock are:

A. Reactor Coolant Low Flow
B. Pressurizer Iow Pressure

C. Pressurizer High Water Level

The Reactor trip which is disabled by removal of the P-8 interlock
is Reactor Coolant Low Flow
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In the case where one channel is out of service (tripped), a single
failure tc a second channel will prevent removal of the affected
interlock (P-7 or P-8). However, the only consequence is that the
affected reactor trips will not be disabled. This is considered to
be conservative from a safety standpoint since required reactor
trips will not be prevented.

The only circuit enabled by removal of the P-7 and P-8 interlocks
is the proposed timer circuit for delay of the Steam Generator
low-low level reactor trip. The functional change in this area
required by :he proposed modification to the Steam Generator level
logic is that failure to remove either the P-7 or P-8 interlock
will only prevent enabling of the timer circuit and additional time

. delay for the reactor trip. This is considered to be conservative
from a safety standpoint since a reactor trip will be actuated
sooner than it is actually required

Accordingly, technical specification changes to reduce the
vulnerability of the P~7 and P-8 interlocks to single failures are
not planned.

Also, In WCAP 11325, page I-7, it is stated that the input signale
required to remove interlock P-7 are 3/4 Neutron Flux (Power Range)
below setpoint (from P-10) or 2/2 turbine impulse chamber pressure
below setpoint (from P-13). It should be stated that the input
signals required to remove interlock P-7 are 3/4 Neutron Flux (Power
Range) below setpoint (from P-10) and 2/2 turbine impulse chamber
pressure below setpoint (from P-13).
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Question:

16. On Page I~-10 in Section 7.7.6, the closure of blowdown and sample
isolation valves is discussed. Please discuss what plants have this
closure on low-low steam generator level and what etffect of delaying

the closure of these valves has on accidents or transient analyses.

Response:

The purpose of these valves is to remove sludge buildup from the . eam
generators. The valves are designed to operate at a typical liquid
mass flow rate of | J+a,c. They do have the capacity to
operate at higher flow rates under limited conditions if samples taken
indicate a higher than normal sludge content or if there is an effort
to clean out the steam generators (i.e., just prior to a refueling
shutdown) . Conservative estimates indicate that the blowdown isolation

and sample isolation va'ves would operate |

j™a,cC.

All Westinghouse plants have the closure of the blowdown isolation and

sample isolation valves function on low-low steam generator level.
These valves are safety-grade equipment, and their closure is required
when auxiliary feedwater starts, since the auxiliary feedwater system

is sized based on the assumption that these valves are closed.
At full power, the maximum time delay found in the analyses to be

tolerable is less than [ ]J¥a,c¢ There are sufficient

conservatisms in the steam generator masses assumed in the analyses to
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offset ary invertory lost during the additional time delays. At
reduced power levels, the auxiliary feedwater system has capacity
in excess of what is needed to remove decay heat at the lower power
levels, c.xe the auxiliary feedwater system was sized based on
results of Engineere:d Soreguards Design powey calculations.
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Question:

17. Instrumentation uncertainties used in setpoint determinations take
into awount harsh envirommemtal conditions. Assumptions about the
timing of radiation, temperature and pressure during an acc .ant or
transient rmay influence the values of uncertaii..ies used. In view of
this, discuss the impact, if any, upon instrimnentation uncertainties
associated with a harsh envirorment caused by delaying the actuation
of reactor trip and auxiliary feedwater.

Response:

Delaying the reactor trip and actuatin of auxiliary feedwater,
demanded Lty low-low steam generator water level conditions, could
affect the harsh enviromment caused by steamline or feedwater line
rupture accidents, only if thece protective functions are assumed to
be initiated by the low-low steam generator water level trip signal
(i.e., reactor trip and aw .liary feedwater are not initiated by
ancther signal, such as low steamline pressure SI, before the low-low
steam generator water level trip signal is generated). If such
steam! ine or feedwater line rupture accidents can be postulated, then
it must be determined whether the potential effect upon the resultant
harsh enviromment would aggravate (i.e., exceed) the currently assumed
environment that is used for the calculation of instrument
uncertainties (if applicable, depending up~ the plant licensing
basis) .
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Inside contairmment, the only postulated accident that relies upon the
steam generator low-low water level trip signal to trip the reactor
ard actuate auniliary feedwater, and thereby possibly affect the
containment environment through the preset delay, would be the
faedwater line rupture. Other accidents that could produce an adverse
envirorment, such as the steamline rupture, do rot rely upon the
low-low steam generator water level trip signal as the primary
initiator of protective functions. The .orst-cass envirormental
onditions that are used to qualify instruments inside contairment are
based upon a combination of conditions caused by postulated LOCA,
steamline rupture, and feedwater line rupture accidents. The highest
temperatures are producec by the postulated steamiine rupture cases,
and analyees of these cases indicate that the reactor trip would
always be generated by conditions other than low steam generator water
level (e.g., low steamline pressure or high contairment pressure) .
Since the mass release from a steamline rupture would be at a higher
enthalpy than any corresponding mass release from a feedwater line
rupture, and since these mass releases are of approximately equal
Quration, it is judged that the energy released from a feedwater line
rupture (delay included), inside containment, would be less than the
energy released from a steamline rupture.

Outside containment, the environment produced by a feedwater line
rupture (delay included) ‘s also judged to be less severe than the
envirorment produced by a steamline rupture, for the same reasons that
the feedwater line rupture inside contairment was judged to be less
.nitingthanmesteamlimmpture,dmminlytoﬂwlmrenthalpy
of the steam generator mass release. [

1+8&, 08
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Therefore, it is judjed that delaying the steam generator low-low
water level trip would not significantly affect instrumentation
uncertainty due to harsh environmental conditions.
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