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Bill,

Attached 1s a partially complete table on the “road-map” to close OIS/RAls/etc. for NOTRUMP
V&V related issues. Please give Ralph Landry a copy so he can have a chance to review before
we meet. We'll discuss this as part of Thursday meeting. Thanks.
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| SDSER Confirmatory
tem #

Description of Item

Reference Where Answered

DSER-CN 21.6.2.4-1

The npplication of SIMARC drift-flux is
acceptable pending confirmation of the
model through benchmark and
assessment of code to be provided in
NOTRUMP Final Validation Report
(FVR).

The NOTRUMP FVR (WCAP-
14807, Revision 1) has been
submitted.

DSER-CN 21.6.2.4-2

The modifications made to the
NOTRUMP drift-flux correlations are
acceptable pending confirmation of the
mode! through benchmark and
assessment of code to be provided in
NOTRUMP FVR.

The NOTRUMP FVR (WCAP-
14807, Revision 1) has been
submitted.

DSER-CN 21.6.24-3

Westinghouse needs to verify that the
NOTRUMP code does not use the
Bjornard and Griffith modification.

DSER-CN 216.2.4-4

Westinghouse needs to verify that heat
link methodology for transition boiling is
not used in AP600 NOTRUMP
calculations.

DSER-CN 21.6.2.5-1

The acceptability of the PRHR model
used in NOTRUMP is contingent on a
finding that the PRHR data are
applicable.

DSER-CN 21.6.2.7-1

Comparisons of the NOTRUMP code
simulations to the OSU and SPES-2 test
data in the NOTRUMP FVR should
confirm the applicability or insensitivity of
the NOTRUMP flow regime models to

the key system response parameters.

i—*

The NOTRUMP FVR (WCAP-
14807, Revision 1) has been
submitted.




SDSER Open item #

Descniption of Item

Reference Where Answered

DSER-OI 21.6.2.2-1

Waestinghouse needs to identity which
information from the NOTRUMP-related
RAI responses will be incorporated into
NOTRUMP-related documentation.

This table identifies where RAI
information is captured and
closes the OI. Note that the
NOTRUMP FVR is intended to be
the only NOTRUMP related
documentation summarizing the
NOTRUMP code for use on
AP600 plant calculations.

DSER-OI 21.6.2.2-2

Waestinghouse needs to submit the
NOTRUMP FVR.

The NOTRUMP FVR (WCAP-
14807, Revision 1) has been
submitted.

DSER-OI 21.6.2.4-1

Westinghouse needs to explain
provisions to ensure that volumetric-
based momentum equations will be used
for all AP600 calculations.

DSER-O1 21.6.2.4-2

Waestinghouse needs to submit the
assessment cases demonstrating
acceptability of casting equations in net
volumetric form.

The NOTRUMP FVR (WCAP-
14807, Revision 1) has been
submitted. Section 3.5 contains
the assessment cases.

DSER-Ol 21.6.2.4-3

Waestinghouse needs to submit the
assessment cases for the Horizontal
Stratified Flow Model.

After the preliminary calculations,
this model was no longer used.
The preliminary calculations were
redone without this model, and
therefore the model description is
not included in WCAP-14807. As
a result, the assesments are not
needed and not performed.

DSER-Ol 21.6.2.4-4

Westinghouse needs to explain
provisions to ensure that options to
override the default flow partitioning will
be used for all AP600 calculations.

DSER-OI 21.6.2.4-5

Final acceptance of Mixture Overshoot
Logic must await compietion of
benchmark and assessment calculations
to be included in NOTRUMP FVR

The NOTRUMP FVR (WCAP-
14807, Revision 1) has been
submitted.

DSER-OI 21.6.2.4-6

Determination of additional (to G-2 tests)
separate effects level swell tests
necessary for code qualification.

Section 4 of WCAP-14807,
Revision 1 contains GE and
ACHILLES separate effect level
swell test simulations in addition
to G-2.

DSER-OI 21.6.2.4-7

Acceptance of modified pump model
must await submittal of benchmark
calculations.

Benchmark submitted ir. Section
3.7 of WCAP-14807, Revision 1

DSER-Q1 21.6.2.4-8

Acceptance of implicit treatment of
gravitational head await staff review of
the benchmark caiculations.

Benchmark submitted in Section
3.4 of WCAP-14807, Revision 1




DSER-OI 21.6.2.4-9

Acceptance of the horizontal flow
levelizing model must await submittal
and staff review of benchmark
calculations.

Benchmark submitted in Section
3.3 of WCAP-14807, Revision 1

DSER-OI 21.6.2.4-10

of the birthing logic until benchmark is
submitted and reviewed.

The staff cannot determine the adequacy

After the preliminary calculations,
this model was no longer used.
The preliminary calculations were
redone without this model for
inclusion in WCAP-14807,
Revision 1. As a result, no
benchmark was performed and
the staff does not need to review
the birthing logic.

DSER-O1 21.6.2.4-11

Acceptance of the Zuber critical heat flux
correlation for AP600 SBLOCA analysis

will be determined after review of the
NOTRUMP FVR.

The NOTRUMP FVR (WCAP-
14807, Revision 1) has been
submitted.

DSER-OI 21.6.2.4-12

Acceptance of the smoothing logic
between choked and unchoked flow must
await submittal and review of the Final
NOTRUMP Validation Repont.

The NOTRUMP FVR (WCAP-
14807, Revision 1) has been
submitted.

DSER-QO1 21.6.2.4-13

Acceptance of the logic schemes for
application of fiuid node stacking, mixture
level overshoot, and bubbie rise changes
must await the submittal of the

assessment cases in the NOTRUMP
FVR.

The NOTRUMP FVR (WCAP-
14807, Revision 1) has been
submitted.

DSER-OI 21.6.2.5-1

The NOTRUMP code tended to
overpredict the ADS flow rates in the
preliminary OSU and SPES-2
comparisons. The models affecting the
fluid entering the ADS piping, particularty
for the hot legs and pressurizer, need to
be reviewed in the NOTRUMP FVR.

The NOTRUMP FVR includes the
OSU and SPES-2 simulations
which were redone after the
preliminary calculations. Included
in the report are comparisons
(test data to simulation) of ADS
flows.

DSER-OI 21.6.2.5-2

CMT thermal stratification was not
captured in the CMT tests.
Westinghouse will further investigate
inability to properly characterize CMT
thermal stratification and these
assessments will be provided in the
NOTRUMP FVR.

Section 6 of the NOTRUMP FVR
contains the CMT test simulations
which were redone after the
preliminary caiculations.

DSER-O! 21.6.2.5-3

The sta# must receive and evaluate the
CMT andg ADS tast simulations that were

identified in Table 21.7 of the SDSER.

Sections 5 and 6 of the
NOTRUMP FVR contain these

test simulations.




DSER-OI 21.6.2.6-1

The staff must receive and evaluate the
benchmark calcuiations that were
identified in Table 21.8 of the SDSER.

Section 3 of the NOTRUMP FVR
contains these benchmarks with
the exception of the Birthing Logic
and Horizontal Stratified Flow
ones which were not performed
because the coding was not used
in the NOTRUMP FVR
calculations and will not be used
in AP600 plant calculations.

DSER-OI 21.6.2.6-2

The staff must receive, review, and
evaluate the adequacy of the separate-
effects testing relative to level swell and
void fraction distribution.

Section 4 of the NOTRUMP FVR
contains the level swell related
test simulations.

DSER-O! 21.6.2.6-3

The staff must receive and evaluate the
integral test simulations that were
identified in Table 21.10 of the SDSER.

Sections 7 and 8 of the
NOTRUMP FVR contain the
integral test simulations.

DSER-OI 21.6.2.7-1

Westinghouse needs to adress PRHR
primary-side heat transfer comparisons
between NOTRUMP and OSU/SPES-2
data in the NOTRUMP FVR.

The comparisons for SPES-2 are
contained in Section 7 of the
NOTRUMP FVR. OSU
comparisons were not included
because comparable test data
was not available.

DSER-OI 21.6.2.7-2

Effects of non-condensible gases on
PRHR heat transfer should be addressed
in NOTRUMP FVR,

DSER-OI 21.6.2.7-3

Clarify the use of the COSI condensation
model in the AP600 code.
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pressure boundary condition since the
response of the safety systems depend
on containment pressure.

RAI # Description of item Reference Where Answered
RAI 440.325 Questions on NOTRUMP CAD (WCAP- Westinghouse Letter
14206) relatec to PIRT, NOTRUMP NTD-NRC-95-4594:
modeling of noncondensible gases, and | WCAP-14807, Revision 1
NOTRUMP 1-D model. Section 1.3 contains final
SBLOCA PIRT.
RAI 440.526 Should include an AP600 plant Westinghouse Letter
nodalization and reference to SAR NTD-NRC-95-4587;
calculations. WCAP-14807, Revision 1
Section 1.2 contains AP600 plant
noding diagram.
RAI 440.327 Provide a matrix of tests that will be used Westinghouse Letter
for assessing each of the PIRT items. NTD-NRC-95-4610;
Also, identify the models that are to be WCAP-14807, Revision 1
validated for each test. Section 1.4 contains table of tests
and parameters selected for
validation of NOTRUMP for highly
ranked PIRT items.
RAI 440.328 Explain what analyses were performed to | Westinghouse Letter
determine the limiting failure. NTD-NRC-95-4587
RA| 440.329 Describe the low flow correlations Westinghouse Letter
applicable to the prediction of the single NTD-NRC-95-4Rr10
and two-phase fri~tion tactors in
NOTRUMP for AP800 and identify the
test data that will be used for the
assessment.
RAI 440.330 Describe the enhancements made to the | Westinghouse Letter
NOTRUMP code for AP600. NTD-NRC-95-4587;
WCAP-14807, Revision 1,
Section 2 contains the
NOTRUMP code changes for
APE(” ~lculations.
RAI| 440.331 Provide the specific inputs for the code Westinghouse Letter
externals used to perform the analyses in | NTD-NRC-96-4630
the SSAR caiculations done in January
1994,
RA| 440.332 Provide a document describing the Westinghouse Letter
methods and models comprising the long | NSD-NRC-96-4780
term cooling code and describe how the
code is initialized from the NOTRUMP
code.
RAI 440.333 Justify the use of a fixed containment Westinghouse Letter

NSD-NRC-96-4780




RAl 440.334

Provide a test matrix showing the
separate effects and integral tests to be
used in the validation of NOTRUMP for
AP600.

Westinghouse Letter
NTD-NRC-95-461 0;
WCAP-14807, Revision 1,
Section 1.4 contains table of tests
and parameters selected for
validation of NOTRUMP.

RAI 440.335

Justification for using constant friction
factors, particularly at low fiow, flow
pressure conditions are needed.

RAI 440.336

Describe if momentum flux is included in
AP600 analyses and Justity its omission if
it is not used.

RAI 440.337

Demonstrate that the Macbeth correlation
is adequate for the low flow and pressure
conditions expected for APS00.

RAI 440.338

Demonstrate that the NOTRUMP pump
model can predict the AP600 pump
coastdown. Describe and justify the use
of the two-phase pump degradation
curves for AP600 analyses.

RAI 440.339

Provide time step and nodalization
studies to justify the AP600 nodalization.

RAI 440.340

Discuss the potential for boric acid build-
up and precipitation during long
transients for AP600.

Waestinghouse Letter
NSD-NRC-96-4780

RAI 440.341

Describe in detail the IRWST model
including how the sparger and plumes
are handled as well as their influence on
IRWST injection and PRHR heat
removali.

Westinghouse Letter
NTD-NRZ-95-4587

RA| 440.342

Provide documentation for a) NOTRUMP
coding changes along with model
benchmarks, b) a description of the
containment modeling approach with
calculations justitying model, c)a
description of the "Long Term Cooling
Code®, d) a section presenting
calculative methods including sensitivity
studies and the full break spectrum
analysis, and e) a test matrix listing the
pertinent separate and integral tests
used to benchmark the AP600 small
break LOCA code package.

RAI 440.432

Identity where choking occurs in the ADS
tests and discuss why the asymetric
effects can be ignored in modeling the
three ADS valves as a single flow path.

Westinghouse Letter
NTD-NRC-95-4610




RA| 440.433

Explain the effect of not modeling air in
the ADS lines on the ADS system
pressure, flow, and quality responses.

Westinghouse Letter
NTD-NRC-95-4610

RAI 440.434

Demonstrate the ability of the NOTRUMP
code to accomodate single phase steam
critical flow since the ADS system is
expected to transition to high quality
steam flow discharge.

RA| 440.435

Questions related to ADS modeling
including explain how NOTRUMP treats
the void distribution and release of steam
from the two-phase regions in the ADS
lines.

Westinghouse Letter
NTD-NRC-95-4594

RAI 440.436

Explain how NOTRUMP uses equation
4-1 of RCS-GSR-003 in computations of
fluid quality.

Westinghouse Letter
NTD-NRC-95-4598

RA| 440.437

Questions on ADS test simulation
depressurization rates and length of test
simulations.

Westinghouse Letter
NTD-NRC-95-4594

RA| 440.438

Explain the inconsistency in the
discussion of the effect of tank pressure
on quality in the ADS Preliminary
Validation Report.

Westinghouse Letter
NTD-NRC-95-4587

RA| 440.439

Has the NOTRUMP code been assessed
against single-phase and two-phase
pressure drop test data in piping systems
with expansions and contractions
present?

Westinghouse Letter
NTC-NRC-95-4610

RA| 440 440

Provide the results of a noding study
used to justify the CMT noding in the
CMT Preliminary Validation Report.
Also, provide the piots of the fluid driving
heads calculated by NOTRUMP for each
side of the loop.

Waestinghouse Letter
NTD-NRC-96-4622

RAI 440 441

Were wall temperatures measured in the
facility in the CMT and piping? If so,
provide comparisons with the NOTRUMP
code and discuss the results.

RA| 440 442

Were wall heat structures modeled in the
piping and reservoir? If not, justify the
omission; if so describe the model.

RA| 440.443

Justify the reservoir nodalization and
explain the effects of thermal
stratification and mixing, or lack thereof,
in the S/W reservoir on the NOTRUMP
resuits.




RAI 440.444

Was a time step study performed for the
CMT tests? Discuss an” show that the
time steps used do not contribute to the
error in the NOTRUMP predictions. Are
the time steps consistent with those used
in the plant model?

RA| 440.445 The early CMT flow rates appear to be Westinghouse Letter
overpredicted even though the time NTD-NRC-96-4626
averaged flows show good comparisons.

Discuss the NOTRUMP behavior given
that the early overprediction of flow may
affect the RCS loop temperatures and
system behavior later in the event.

RA| 440.446 Explain why the CMT inlet flow
uncertainty is higher than the outiet flow
uncertainty measurement for the test.

Explain this uncertainty in light of the
NOTRUMP inlet flow rate predictions.

RAI 440.463 Justify use of single node for SG Westinghouse Letter
secondary side. NTD-NRC-95-4587

RA| 440.464 Perform two-phase level swell WCAP-14807, Revision 1
simulations to justify core noding. Section 4 for level swell, Sections

4.2.5 and 4.3.4 for noding

RAI 440.465 Justify omission of wall heat transier Waestinghouse Letter
from loop piping and secondary NTD-NRC-95-4594
components.

RAI 440.466 For SIMARC drift flux model! ... Please WCAP-14807, Revision 1
describe how the void fraction is Section 2.2
computed for countercurrent flow
conditions.

RA| 440.467 Two drift flux models were added to Waestinghouse Letter
NOTRUMP. Which model is to be used | NTD-NRC-95-4587:
for AP600 calcs? Explain models. WCAP-14807, Revision 1

Section 2.3

RAI 440.468 Provide benchmark caics for level swell WCAP-14807, Revision 1
and counter current flow data to evaluate | Section 4 for level swell,
flooding. Sections 3.2 & 3.3 for flooding

RAI 440.469 Provide volumetric flow basad WCAP-14807, Revision 1
momentum equations and code Section 2.4 for equations,
benchmarks for this model change. Section 3.5 for benchmark

RAI 440.470 Questions on Horizontal Stratified Flow After the preliminary calculations,

Model in preliminary NOTRUMP report
LTCT-GSR-001

this model was no longer used.
The preliminary calculations were
redone without this model, and
therefore the model description is
not included in WCAP-14807. As
a result, the RAI no longer

applies.




RAI 440.471

Discuss the use of partitioning models for
AP600 calculations and show that there
use would not adversely affect the level
swell results.

Waestinghouse Letter
NTD-NRC-95-4598

RA| 440.472 Please explain the liquid reflux flow links Westinghouse Letter
and how their use affects level swell, NTD-NRC-95-4594
bubble rise, steam production, and fuel
cooling.
RA| 440473 Please explain how the mixture level Westinghouse Letter
overshoot logic does not introduce errors | NTD-NRC-95-4587:
into the NOTRUMP solution that could WCAP-14807, Revision 1
change the results or conclusions of an Section 2.8
AP600 analysis.
RA| 440474 Provide the derivations and the WCAP-14807, Revision 1
expressions for the equations comprising | Section 2.9 for equations,
the implicit bubble rise model. Provide Section 3.6 for benchmark,
level swe! calculations verifying this Section 4 for level swell
model.
RAI 440.475 Provide a mathematical description of WCAP-14807, Revision 1
modified pump model and comparison Section 2.10 for equations,
of the oid tc new model. Section 3.7 for comparison
RAI 440.476 Describe mathematically the implicit WCAP-14807, Revision 1
treatment of gravitational head and Section 2.11 for equations,
provide verification analysis. Section 3.4 for verification
benchmark
RAI 440477 Provide new levelizing drift velocity WCAP-14807, Revision 1
correlation and provide a benchmark for | Section 2.12 for correlation,
model. Section 3.3 for benchmark
RA| 440.478 Provide a sample calculation showing After the preliminary calculations,
how the birthing region works. this model was no longer used.
The preliminary calculations were
redone without this model, and
therefore the model description is
not included in WCAP-14807. As
a result, the RAI no longer
applies.
RAI 440.479 Provide a comparison of the NOTRUMP | Westinghouse Letter
Shah condensation model prediction to NTD-NRC-96-4626
condensation test data demonstrating
applicability of the model to the range of
conditions expected in AP600.
RAI 440.480 Provide a comparison of the results of Waestinghouse Letter

the as implemented Zuber critical heat
flux correlation to test data over the
range of conditions expected for AP600
small break LOCAs.

NTD-NRC-96-4626




RAI 440.481

Provide comparisons of the new
NOTRUMP two-phase friction multiplier
to separate effects and/or integral test
data below 250 psia to Justity the new
models extrapolation formuiation.

Westingtiouse Letter
NTD-NHG-95-4598;
WCAP-14807, Revision 1,
Section 2,16

RA| 440.482 Provide benchmari of the new critical Westinghouse Letter
flow model versus ritical flow tests to NTD-NRC-96-4630:
verify the model. [ascribe how the WCAP-14807, Revision X
model treats the tra: sition from choked Section 2.13 describes the
to unchoked conditions. transition from choked to

unchoked conditions.

RAl 440.483 Provide results of a sample fill and drain WCAP-14807, Revision 1
calculation to demonstrate the Fiuid Section 2.18 for description,
Node Stacking Logic and provide a Section 3.8 for demonstration
rnathematical description of the logic.

RA| 440.484 Show the effect of the changes to the Westinghouse Letter
transition boiling correlation on peak clad | NTD-NRC-95-4594
temperature.

RAI 440.485 Describe the coding and model changes | Westinghouse Letter
included in the preliminary ADS test NTD-NRC-96-4630:
simulations and CMT test simulations These simulations were redone

and included in WCAP-14807,
Revision 1

RAI 440.486 Explain why in the preliminary OSU Westinghouse Letter
simulations the upper head drains NTD-NRC-95-4598:
prematurely in the tests. These simulations were redone

and included in WCAP-14807,
Revision 1

RAI 440.487 For the analyses in the OSU Preliminary
Validation Report (PVR), provide
comparisons of the NOTRUMP liquid
levels in the core and upper plenum
versus test data.

RAl 440.488 Discuss the NOTRUMP overprediction of
the integrated break flow for the osu
PVR calculation.

RAI 440.489 Explain why the NOTRUMP code
underpredicts the PRHR heat transfer in
the OSU PVR and justify how this model
results in conservative AP§00 SBLOCA
ECCS performance predictions.

RA| 440.490 Explain why the NOTRUMP code

overpredicts the downcomer liquid level
during this OSU PVR calculation and
justify the model result for AP§00 plant
Calculations.




RAI 440.491

Provide the core inlet and core bypass
mass flow rate predictions for the
NOTRUMP code.

RAI 440.492

Provide the core inlet and bypass mass
flow rate predictions for the blind two
inch cold leg balance line break in the
OSU PVR. Also provide the liquid level
plots for the upper plenum and core
region and the void distribution in the
core region.

RAI 440.493

Discuss the NOTRUMP tast
depressurization rate for OSU PVR
calculations including the break flow
discharge coefficient and the steam
generator heat transfer.

RA| 440.494

Discuss the impact of the delayed CMT-2
drainage on the core/upper plenum level
response for the OSU PVR calculation.

RAI 440 495

Provide the upper plenum and core liquid
level plots for this test along with the void
distribution in the core.

RAI 440.496

For this OSU PVR calcuiation explain
why the code overpredicts the liquid
inventory in the downcomer and justify
that this will not lead to non-conservative
predictions of the liquid level in the
vessel for AP600 plant calculations.

RAI 440.497

Explain the statement that the
NOTRUMP code allows a "short spurt of
flow at the break" in reference to Figure
5.3-22 of the OSU PVR.

RAI 440.498

For this OSU PVR case, explain the
reasons for the highly oscillatory
behavior in the PRHR inlet flow
calculated by NOTRUMP and why the
code predicts a much higher PRHR flow
rate.

RAl 440.499

Can the NOTRUMP code model nitrogen
entering the RCS? If not, justify the
omission of nitrogen effects on AP§00
resp ynse following small break LOCAs.

RAI 440.500

RA! 440.501

RAI 440.502

RAI 440.503

RA| 440.504




RA| 440.505
RAI 440.506
RA| 440.507
RAI 440.508
RAI 440.509
RA| 440.510
RA| 440.511
RAI 440.512
RAI 440.513
RA| 440.514
RAl 440515
RAI 440.516
RAI 440.517
RA| 440.518
RAl 440.519
RAI 440.520
RA| 440.541
RAI 440.542
RAI 440.543
RAI 440.544
RAI 440.545
RAI 440.546
RA| 440.547
RA| 440.548
RAI 440.549
RAI 440.550
RAI 440.551
RAI 440.552

RA| 440.553
m
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59. PRA Results and Insights

Sequence 14:  Steam Generator Tube Rupture Accident (SGTR-07)

Sequence Frequency: 2.4E-09/year
Contribution to Core Damage: 1.4 peicent
Initiating Event Frequency: 5.2E-03/year
Conditional Core Damage Probability: 4.6E-07

ription of Seguence ”
[ &b rach

A steam generator tube rupture initiating event (break sizé\w equivalent diameter)
occurs. Due to failures in nonsafety systems, such as startup feedwater or chemical and
volume control systems, or failure to identify and isolate the faulted steam generator, the event
continues as a challenge to passive core cooling systems, similar to that of a small loss-of-
coolant accident event. One or more core makeup tanks inject into the reactor coolant system,
and passive residual heat removal is successful. The automatic depressurization system fails
and the pressunzed reactor coolant system loses inventory through the break into the
secondary side. The reactor coolant system inventory loss cannot be made up after the core
makeup tanks inject, although the decay heat is being removed by passive residual heat
removal. Core damage is postulated due to the inability to provide long-term reactor coolant
system inventory makeup. This sequence is assigned to accident class 6E. In this accident
class, the reactor coolant system is postulated to be at high pressure and a containment bypass
path through the fauited steam generator exists.

Im t Modeling Assumption

The success critena for this sequence are very conservative. This sequence may not be a core
damage sequence since the decay heat 1s being removed by the passive residual heat removal
and reactor coolant system inventory loss is made up by the core makeup tanks for a
considerable time period. The loss of reactor coolant is expected to be stopped when passive
residual heat removal cooling lowers the reactor coolant system pressure, thus termunating the
loss-of-coolant accident and the need for automatic depressurization system and gravity
injection.

Risk- t

Table 59-17 lists the dominant cutsets for this sequence. The dominant risk-important failure
is the common cause failure of protection and safety monitoring system engineered safety
feature output logic software and manual diverse actuation system actuation (51 percent).
This is followed by various protection and safety monitoring system actuation common cause
failures.

Credit is taken for the proceduralized operator action to manually actuate safety-related core
cooling systems by using the diverse actuation system, if protection and safety monitoring
system actuation fails.

Revision: 8

@ Westinghouse Eznm.' = September 30, 1996

59-37 m:\apSOhpra\revB\S9 wpf 1b-9/28/96



§9. PRA Results and Insights

Sequence 15:  Steam Generator Tube Rupture Accident (SGTR-23)

Sequence Frequency: 2.3E-09/year
Contribution to Core Damage: 1.4 percent
Initiating Event Frequency: 5.2E-03/year
Conditional Core Damage Probability: 4 4E-07

Iptio nce N
Ol ek
A steam generator tube rupture initiating event (break size J8=meh equivalent diameter)
occurs. Due to failures in nonsafety systems, such as starup feedwater or chemical and
volume control systems, or failure to identify and isolate the faulted stearn generator, the event
continues as 2 challenge to passive core cooling systems, similar to that of a small loss-of-
coolant accident event. One or more core makeup tanks are actuated to inject into the reactor
coolant system, and passive residual heat removal is successful. However, reactor coolant
pumps fail to trip and this is assumed to prevent core makeup tanks from injecting. The
automatic depressurization system fails and the pressunzed reactor coolant system loses
inventory through the break into the secondary side. The reactor coolant system inventory
loss cannot be made up, although the decay heat is being removed by passive residual heat
removal. Core damage is postulated due to the inability to provide long-term reactor coolant
system inventory makeup. This sequence is assigned to accident class 6E. In this accident
class, the reactor coolant system is postulated to be at high pressure and a containment bypass
path through the faulted steam generator exists.

Im t ing Assumptions

The success criteria for this sequence are very conservative. This sequence may not be a core
damage sequence since the decay heat is being removed by passive residual heat removal and
reactor coolant pumps would be tripped eventually to allow core makeup tank injection.
Then, this sequence would behave like the previously discussed SGTR-07 sequence.

Risk-Important Failures

Table 59-18 lists the dominant cutsets for this sequence. The dominant risk-important failure
is the common cause failure of reactor coolant pump breakers to open and operator to
manually actuate the automatic depressurization system via the protection and safety
monitoring system or diverse actuation system (over 95-percent contribution). This is
followed by various operator actions associated with failed nonsafety systems.

Credit is taken for the proceduralized operator action to manually actuate safety-related core
cooling systems by using the diverse actuation system, if protection and safety monitoring
system actuation fails.

Lz
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59. PRA Resuits and Insights

APG600O

Sequence 18:  Consequential Steam Generator Tube Rupture Accident (SGTRC-03)

Sequence Frequency: 2.1E-09/year
Contribution to Core Damage: 1.0 percent
Initiating Event Frequency: 6.8E-05/year
Conditional Core Damage Probability: 3.1E-05

escription of Sequence ,.f” R

Culench
A consequential steam generator tube rupture initiating event (break siz¢ ##8-meh equivalent
diameter) occurs. The starting point of this event may be a transient or a secondary line break
(or a stuck-open secondary-side valve). One or more core makeup tanks inject into the reactor
coolant system, and passive residual heat removal and the automatic depressurization system
are successful. Normal residual heat removal fails and reactor coolant system inventory
makeup by in-containment refueling water storage tank gravity injection is successful. Sump
recirculation fails. Core damage is postulated due to the inability to provide long-term reactor
coolant system inventory makeup and core cooling following failures of the normal residual
heat removal system and sump recirculation. This sequence is assigned to accident class 6L.
In this accident class, the reactor coolant system is fully depressurized but a potential
containment bypass path through the faulted steam generator exists.

I t lin sumptions

This sequence may not be a core damage sequence since the decay heat is being removed by
passive residual heat removal and reactor coolant system inventory loss is made up. The loss
of reactor coolant is expected to be stopped, thus terminating the loss-of-coolant accident and

the need for sump recirculation, due to low reactor coolant system pressure terminating the
break flow.

Table 59-21 lists the dominant cutsets for this sequence. The dominant risk-important failure
is the common cause failure to open of explosive valves on recirculation lines (83-percent
contribution). This is followed by common cause failure of in-containment refueling water
storage tank level transmitters and operator action to open sump recirculation valves
(15-percent contribution).

Credit is taken for the proceduralized operator action to actuate normal residual heat removal,
and sump recirculation (if automatic actuation fails). Credit is also taken for operator action
to actuate core makeup tanks and the automatic depressurization system as a backup to
automatic actuation. These actions are not risk-important in this sequence.

ENEL Revision: 8
Westinghouse e, . September 30, 1996
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FAX to DINO SCALETTI

March 10, 1997

CC:  Sharon or Dino, please make copies for: Bill Huffman
Ted Quay
Robin Nydes
Chip Suggs
Ed Cummins
Bob Vijuk

Brian Mcintyre
OPEN ITEM #169 (M5.2.5-26)

In my quest to make sure we have provided NRC with everything needed to prepare an FSER, | am
researching open items from the smallest item number on. The relevant entry from OITS related to
Open ltem #169 (MS5.2.5-26) is attached. This item is a good example of why we need to maintain
some discipline in statusing our open items. This item as ORIGINALLY asked was satisfied in the
August TechSpec revision. However, as a result of that revision, another question was asked on the
same section. The new question is related in that it addresses ISLOCA, however, the simiple request
to correct the entry for a reference in TS 3.4.8 was resolved in August. This item (#169) should be
closed on two counts. First, because we corrected the reference in August of 1996 and second,
because a more relevant question has been asked by NRC as Q24 (OITS #4970). It seems a
reasonable requesi that NRC at least acknowledge receipt of the change associated with item #169.
We request that NRC provide a definitive action for Westinghouse or provide direction to change the
status of this item. We recommend "Action N" or "Closed”. Thank you.

>

Jim Winters
412-374-5290
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AP600 Open Item Tracking System Database: Executive Summary Date: 3/10/97
Selection:  [item no| between 169 And 169 Sorted by ltem #
DSER Section Title/Description Resp W) -
- b o -— | S - S Letter No. / Date
5§28 MTG-O1 TECHSPEC/Suggs € Closed Action W =
MS 2 526 (REACTOR COOLANT PRESSURE BOUNDARY | EAKAGE) TS 3 4 8 bases section “Applicable Safety Analyses” refers to
peftocace 4 imstead of efosence 3

Total Records

lappropriate reference will be referenced rhn 329
Closed - With issuance of the Tech Specs in SSAR Rev ¢

Action W - We need to expheitly teli NRC where in TechSpec we cover ISLOCA, especially in light of earhier TechSpec RCS pressure boundary
valve isolation 3 4 8 per Chapter S telecon with NRC on 12/2/96

The onginal review comirent was resolved in the August 1996 Tech Spec revision  The new question regarding where ISLOCA is addressed in the
Tech Specs 1s logged as Q24 of OITS item 4976 In general, that response (being issued today ) states that ISI OCA is a nisk-based issue and
fore does not meet the NRC NUREG-1431 critena for inclusion i the Tech Specs  Because this issue is a duplicate of 4970 Q24 and the
iginal question for item 169 was addressed. this item 1s W-status = Closed rkn 371097
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FAX to DINO SCALETTI

March 10, 1997
CC:  Sharon or Dino, please make copies for: Diane Jackson
Ted Quay
Don Lindgren
Richard Orr
Ed Cummins
Bob Vijuk

Brian MclIntyre
OPEN ITEMS FOR SSAR Chapter 2

This 1s a background package for the remaining open item for SSAR Chapter 2 for your action.

SSAR Chapter 2 is of interest because by our joint NRC/W schedule, the FSER for this section
should be turned into Projects by the end of April. There are 3 Open Items (547, 556 and 4997) with
NRC Status of Action W. These items (OITS report attached) have been discussed repeatedly with
NRC and the technical description is included in the item’s "Status Detzil " Items 547 and 4997 were
discussed as part of the Senior Management Review on March 3, 1997. We will be providing a
markup of Chapter 2 to address items 547 and 4997 by March 14, 1997. This markup and any
subsequent discussions should be used for preparation of the FSER. The agreed to changes to the
SSAR for Chapter 2 will be included in Revision 12. item 556 was resolved by changes included in
Revision 10 (December, 1996, over 2 months ago) of the SSAR. We believe that no further
Westinghouse action is required for item 556. It seems a reasonable request that NRC acknowledge
receipt of this information. We request that NRC provide a definitive action for Westinghouse or
provide direction to change the status of this item. We recommend "Action N" or "Closed".

Thank you.

S

Jim Winters
412-374-5290
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Page: |

AP6D0 Open ltem Tracking System Database: Executive Summary Date: 3/10/97
Selection: nre st code}="Action W' And [DSER Section] iike 2 *' Sorted by liem #

DSER Secuon/ Titie/Descnption Resp (W) NRC

b e oo, SUROGIOR NGNS ... ... ISR A O R DA R ATAENEA v -t TG OND __ JA AR .. ) Letter No_/ Date

25432 DSER-O1 O ANRCBM Action W Action W NSD-NRC-96-4738
Westinghouse should consider and document in the SSAR . the effects of differential settlement
Closed - Letter NSD-NRC 9647138 provided a response for this issue 10 address differential settlement between buildings I pariiculas, the man s*zam
hine leaving the aux butlding and entening the turbine burlding 1s considered
NRC Status Update provided in September S, 1996 lenter
As agreed dunng the telephone conference on May |, 1996, Westinghouse should clanfx in SSAR section 3 8 S that the nuclear island basemat will be
designed and constructed grving due consideration to the effects of construction sequential loading Ths will be treated as Confinmatory hem 2 54 3.2
Action Westinghouse
This will be addressed with the response 1o stem 768 (DSER O 38 510y

25481 DSER-O1 On/Lindgren/BPC Closed Action W NTD NRC 954433 /395
Westinghouse should add COL Action Item 2 S 4 8.1 10 the SSAR, requinng that the COL apphcant discuss and evaluate site specific static and dynasmic
lateral earth ; ressures and hydrostatic groundwater pressures acting on plant safety -related faciliies
Closed - Combined License tem included i SSAR Rev 2 section 2 S4 1 8
NRC Status - Review response to request for specific interface requiremen for lateral eanth pressure  Response was that other site parameters provide for 2
site with accepuable lateral earth pressures
Sept S, 1996 letter incorrectly provided NRC position on stem #556 and status was changed to Action - W The comment was moved to stem # 547 Of#
254132 NRC 1o confirm that item # 556 1s resolved
Action W - Westinghouse will identify SSAR referenc 10 AP0 safety related facihines  NRC letier of 12996
SSAR Revision 10 included information in second pararaph of Section | 2 on site specific structures that addresses this guestion

25 RAL-OI Onr Action W Action W
RAI 231 34 - Sute Design Parameters
wmmum'mwmssns@wzzumzsz|m'u¢-ndna-uu-nssus.mzsu
This terminology 1s unacceptable Westinghouse should use “site parameter” or "site design parameter.” i accordance with 10 CFR 52 27(ani) and past
prectice on the Advanced Botling Water Reactor (ABWR) and System 80+ designs  Interface requirements are different than site parameters as
disungwshed in 52 47(a) Westinghouse is requested 10 review its SSAR, particularly those sections cited above. and revise it accordingly

Towal Records: 3
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5. Reactor Coolant System and Connected Systems

nommal level signify a possible increase in unidentified leakage rates and alent the plant
operators that corrective action may be required. Similarly. increases in containment sump
level signify an increase in unidentified leakage. The tollowing sections outline the
methods used 1o collect and monitor unidentified leakage.

52531  Containment Sump Level Monitor

Leakage from the reactor coolant pressure boundary and other components not otherwise
identified inside the containment will condense and flow by gravity via the floor drains
and other drains to the containment sump.

A leak in the primary system would result in reactor coolant flowing into the containment
sump. Leakage is indicated by an increase in the sump level. The containment sump
level is monitored by two seismic Category I level sensors. The level sensors are powered
from a safety-related Class |E electrical source. These sensors remain functional when
subjeted 1) a safe shutdown earthquake in conformance with the guidance in Regulatory
Guide 1.45. The containment sump level and sump total flow sensors located on the
discharge of the sump pump are part of the liquid radwaste system.

Failure of one of the level sensors will still allow the calculation of a 0.5 gpm in-leakage

rate within | hour. The data display and processing system (DDS) computes the leakage

rate and the plant control system (PLS) provides an alarm in the main control room if the

average change in leak rate for any given measurement period exceeds (1.5 gpm for

i unidentified leakage , Unidentified leakage is the total leakage minus the identified
- leakage. The leakage rate algorithm subtracts the identified leakage directed to the sump.

The measurement interval must be long enough 0 permit the measurement loop 10
adequately detect the increase in level that would correspond 10 0.5 gpm leak rate. and yet
short enough to ensure that such a leak rate is detected within an hour. The measurement
interval is less than or equal to | hour.

When the sump level increases to the high level setpoint, one of the sump pumps
automatically starts to pump the accumulated liquid to the waste holdup tanks in the liguid
radwaste system. The sump discharge flow is integrated and available for display in the
control room.

Procedures to identify the leakage source upon a change in the unidentified leakage rate
into the sump include the following:

*  Check for changes in containment atmosphere radiation monitor indications,
*  Check for changes in containment humidity. pressure. and temperature,

*  Check makeup rate to the reactor coolant system for abnormal increases,

Revision: 10
December 20, 1996 §.2.24 @ Westinghouse



5. Reactor Coolant System and Counected Systems

Check for changes in water levels and other parameters in systems which could leak
walter into te containment, and

*  Review records for maintenance operations which may have discharged water into the
containment.

§.25.32 Reactor Coolant System Inventory Balance

Reactor coolaat system inventory monitoring provides an indication of system leakage.
Net level change in the pressurizer is indicative of system leakage. Monitoring net
makeup from the chemical and volume control system and net collected leakage provides
an important method of obtaining information to establish a water inventory balance. An
abnormal increase in makeup water requirements or a significant change in the water
inventory balance can indicate increased system leakage.

The reactor coolant system inventory balance is a quuantitative inventory or mass balance
calculation.  This approach allows determination of both the type and magnitude of
leakage. Steady-state operation is required to perform a proper inventory balance
calculation.  Steady-state is defined as stable reactor coolant system pressure, temperature,
power level, pressunizer level, and reactor coolant drain tank and in-containment refueling
water storage tank levels. The reacter coolant inventory balance is done on a periodic
basis and when other indication and detection methods indicate a change in the leak rate.

The mass balance involves isolating the reactor coolant system to the extent possible and
observing the change in inventory which occurs over a known time period. This involves
isolating the systems connected o the reactor coolant system. System inventory is
determined by observing the level in the pressurizer. Compensation is provided for
changes in plant conditions which affect water density. The change in the inventory
determines the total reactor coolant system leak rate. Identified leakages are monitored
(using the reactor coolant drain tank) to calculate a leakage rate and by monitorning the
intersystem leakage. The unidentified leakage rate is then calculated by subtracting the

identified leakage rate from the total reactor coolant system leakage rate.  7r. .. . .
P Taile leak 72 &.13 4P M,

Since the pressurizer inventory is controlled during normal plant operation through the
level control system, the level in the pressurizer will be reasonably constant even if
leakage exists. The mass contained in the pressurizer may fluctuate sufficiently, however,
to have a significant effect on the calculated leak rate. The pressurizer mass calculation
includes both the steam and water mass contributions.

Changes in the reactor coolant system mass inventory are a result of changes in liguid
density. Liquid density is a strong function of temperature and a lesser function of
pressure. A range of temperatures exists throughout the reactor coolant system all of
which may vary over time. A simplified. but acceptably accurate, model for determining
mass changes is to assume all of the reactor coolant system is at T

Average’

Revision: 10
@ Westinghouse 5.2-25 December 20, 1996



5. Reactor Coolant System and Connected Systems

The inventory halance calculation is done by the data display and processing system with
additional input from sensors in the protection and safety monitoring system. chemical and
volume control system. and liquid radwaste system. The use of components and sensors in
systems required for plant operation provides conformance with the regulatory guidance in
Regulatory Guide 1.45 that leak detection should be provided following seismic events that
do not require plant shutdown.

Containment Atmosphere Radioactivity Monitor

Leakage from the reactor coolant pressure houndary will result in an increase in the
radioactivity levels inside containmem. The containment atmosphere is continuously
monitored for airbome gaseous radioactivity. Air flow through the monitor is provided by
the suction created by a vacuum pump. Gaseous and N, J/F  concentration monitors
indicate radiation concentrations in th2 containment atmosphere.

S 3 J?’p 1."4 ‘-5.

The gas channel can respond)rapid&y 10 Feactor cootant pressuie-bhoundarytetkape. Ni:’m
neutron activation product® which d{ proportional to power levels. Addttionally, N, has a
relatively shon half life and consequently will-reach—equitibrium rapidty. An increase in
activity inside containment would therefore indicate a leakage from the reactor coolant
pressure houndary. Based on the concentration of N JF, and the power level. reactor
coolant pressure houndary ieakage can be estimated. R

“ [ r‘-’r' r o 4 r" G ""“k \ ,}3 g c’s,
The N J/F, monitoring system has—ahigh-sensitvity when the reactor is operating at a
power range higher than 20 percent. The N, monitor is seismic Category 1. Conformance
with the guidance that leak detection should be provided following seismic events that do
not require plant shutdown is provided by the seismic Category | classification. Safety-
related Class 1E power is not required since loss of power to the radiation. monitor is not
consistent with continuing operation following an earthquake. _Ahove—26-percent power
level. m one hour- a {eakless than 65 gpm can Be detected. Operating experience has
indicated the average long-term leakage (from sampling losses. collected leakofts, and
unidentified leakage to the containment) from the reactor coolant system ranges hetween
0.1 and 0.3 gpm.  The N,, concentration will increase by at least 25 percent above an
existing 0.1 gpm leakage hackground and almost 10 percent for an existing (.3 gpm
leakage. Both increases are weli within the sensitivity of the N, /F , monitor capabilities. _

Radioactivity concentration indication and alamms for loss of sample flow. high radiation,
and loss of indication are provided. Sample collection connections permit sample
collecuon for laboratory analysis. The radiation monitor can be calibrated duning power
operation.

Containment Pressure, Temperature and Humidity Monitors

Reactor coolant pressure houndary leakage increases containment pressure. temperature,
and humidity. values available 1o the operator through the plant control system.
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FAX to DINO SCALETTI
March 10, 1997

CC:  Sharon or Dino, please make copies for: Bill Huffman
Ted Quay
Don Lindgren
Robin Nydes
Ed Carlin
Earl Novendstern
Ed Cummins
Bob Vijuk
Brian Mcintyre

OPEN ITEMS FOR LOFTRAN

This is a background package for the remaining open items for LOFTRAN for your information.
LOFTRAN is of interest because by our joint NRC/W schedule, the FSER for this section shou!d be
turned into Projects by the middle of April. There are 2 Open Items with NRC Status of Action W.
Both of these items still require some Westinghouse action. Thank you.

Jim Winters
412-374-5290



3134

1222

AP600 Oper: Item Tracking System Database: Executive Summary Date: 31097

Selection:
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Page ! Total Records. 2

{nre st codej="Action W' And [resp eng] hike ‘loft* Sorted by liem #

Tutie/Descnpion Resp (W) NRC
_ Dewil Saws =5 Eagimeer =~ = Sums S Letter No / Date
LOFTRAN/Novendstern  Action W Action W
216172

Westinghouse needs 1o wdentify the mformacion provided in RAI response that will be mcorporated into the LOFTRAN finud vani-cation and vahdaron
V&V) doument (WCAP-14307) or the code apphcability document (WCAP-14234)
Westinghouse lettes NSD NRC 96-4814, dated 9/596, explans the W-action 10 revise WCAPs 14307 and 14234 10 incorporate information from RAI

responses  Expected completion s 12720096 rkn 1171596
Loftran/Carhin Ed Action W Action W

21657
Westinghouse needs 10 demonstrate the acceptabiiity of LOFTRAN for the calculation of the MSLB mass and energy release for the AP6O0 DBA

evaluation mode!
The response 1s beng wnitien and 1s expected by the end of Nov  rkn 1171596
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Comments:

Jim,

Attached are the foliowing documents: (1) Human Factors Engineering design description and
ITAAC, pages 3.2-1 through 3.2-8; (2) markup of the Minimum inventory design description and

* ITAAC for the main control room, 4 pages; and (3) markup of the minimum inventory design
description and ITAAC for the remote shutdo'vn room, 4 pages. These have been reviewed and
approved by my management and are forwarded in advance of the fomal copies. We have not yet
decided where to place the remote shutdown room ITAAC. We may place it with the Data Display
and Processing System design description and ITAAC. You will also notice that a few minor changes
have been made to the ITAAC on task analysis as compared to the draft that | faxed you on December
19. 1996, If you have any questions or comments following your review, please call me at 412-374-

5104,
Thank You,
Steve Kerch
Phone Number
of Receving
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Certified Design Material 2
r’a )C ) 7 / 7
HUMAN FACTORS ENGINEERING
Revision: 23
Eﬂoctm: IRNE2/28/97

3.2 Human Factors Engineering

Design Description

“l P lﬂll‘Bl FHHFR .w R*WMQW%—M‘M . ~ o< Eopbaeady oad
the-plant-The AP600 human-system interface (HSI) will be developed and evaluated based upon a
human factors engineering (HFE) program. The HSI scope includes the main control room (MCR)
and the remote shutdown room (RSR). The HSI scope provides the displays, controls, procedures, and
alarms required for normal, abnormal and emergency plant nperations. Implementation of the HFE
program involves the completion of the following human factors engineening analyses and plans.

| 2 TheMORAeHEes o Foae toF-OPerator workstaH oRs —ORe-SeMOIFeactor-Operator workstation.
o etv—related-displays—and-salety—related-controls- The integration of human reliability with
human factors engineenng design is performed in accordance with the implementation plan.
Cntical human actions (if any) and nsk importan: tasks are identified and used as an input to
the task analysis activities.

"
T

-Task analysis
is performed in accordance with the task analysis implementation plan. Task analysis identifies
the information and control requirements for the operators to execute the tasks allocated to
them.

3 The-hman—<y e +Her ace—+ S resources-avarable-to-the MER-operators+heude-the alarm
PARSI-HHGIRGHOR-SY SO —and-6o! Hrol+ 5o -ani-dodioatedy The HSI design 15 performed in
accordance with the HSI design implementation plan. The HSI design includes the functional
design of the operation and control centers and the HSI resources, the specification of design
guidelines, the detailed HSI resource design specifications, and the man-in-the-loop concept
testing.

The-MCHR-and the-avariable Ho-permi-erecution-of MCR-tasks-by-MCR-operators—io-operate
the-phant-and-maman-plast-s ery-An HFE program venfication and validation implementation
plan 1s developed. The plan establishes methods for conducting evaluations of the HSI design.

5. The HFE program verification and validation is performed in accordance with the HFE
venification and validation plan and includes implementation of the following activiues:

a. Task support venfication

b. HFE design venfication

¢. Integrated system validation
d. Issue resolution venfication
e. Plant HFE/HSI venfication

3.21
@ Westinghouse m\apBOONT AACSVeVAVI0302 wpt 15-030697



Certified Design Material

HL“AAN FACTORS ENGINEERING
Revision: 23 F= =
Effective: 1083062/28/97 AP600

Inspection, Test, Analyses, and Acceptance Criteria

Table 3 2-1 specifies the inspections, tests, analyses, and associated acceptance critena for the MCR

322
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Certified Design Material

HUMAN FACTORS ENGINEERING
Revision: '3
Effective: 10@33/062720/97

Table 3.2-1

Inspections, Tests, Analyses, and Acceptance Criteria

=R w 1
i | 2 Fhe MR- actutesiwe I‘ b oot the- R The MO R+t v ot ‘
| roetotperstor ekttt e | Wt tatoReaRd-c R PaRels P s
| B e ] wit-be-pertormed-An nspection Feb e e obesd e Ao l
B LTt ] of the documentation associated B e A ]
vt et atesd with the integration of human Terteby et ed e
' The integrauon of human | reliability analysis with human
r-hability analysis with human factors engineening design ‘will be A report exists and concludes that
factors engineenng design 1s performed. crnitical human actions (if any)
performed in accordance with the and risk important tasks were
implementation plan idenufied and examined by task

analysis, and used as input to the
HSI design, and procedure

development.
1+ Phe MU R -providess 1 beeemhed-Desn Moterak | r—See-Lerhed Desrgn-Materak
ouve-by—+the MCR Non-+atrooetve—NontHaton N FOaEHVE— VL ontHaton
operaters: Task analysis is vty System-A report exists and
performed in accordance with the concludes that funcuon based

task analysis implementauon plan. | w—See-Cerhied-Design-Matenat: | lask analyses were conducted in
subsooton—3-2-5—MCR-Bmergensy | conformance with the task
B analysis implementauon plan and
include the following funcbons:
B e e s
subsestion-3-6-3—Class—+B-de-and | Control reacuvity: control RCS
URS-System-An inspection of the | boron concentraton; control fuel
task analysis documentation will and clad temperature; control

be performed RCS coolant temperature,
pressure, and inventory, provide
RCS flow; control main steam
pressure; control SG inventory;
control containment pressure and
temperature; provide control of
main turbine.

323
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Certified Design Material

HUMAN FACTORS ENGINEERING
Revision: 23
Effective: 16/83062/28/97

l Table 3.2-1 (cont)

! Inspections, Tests, Analyses, and Acceptance Criteria |

Design Commitment Inspections, Test, Analyses Acceptance Criteria !
See-Cortsfiod-L

| Matorairsubsoction-3-3-5-MCR |

Ermergency Habiabitv-Svaiem A |

report exists and concludes that
operational sequence analyses
(OSAs) were conducted in l
conformance with the task |
analysis implementation plan »i
OSAs pertormed include the
following:

- plant heatup and startup from
post refueling 1o 100% power:;

- reactor np, turbine tnp, and
safety injection;

- natural circulauon cooldown
(startup feedwater with SG).

- loss of reactor or secondary
coolant;

- post LOCA cooldown and
depressunzation,

- loss of RCS inventory dunng
shutdown,

- loss of RNS dunng shutdown;
- manual ADS actuation;

- manual reactor tnip via PMS,
via DAS;

- ADS valve tesung duning
mode |
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HUMAN FACTORS ENGINEERING

Revision: 23
Effective: 1084062/28/97

r“]f ¢ 7/7

Table 3.2-1 (cont)
Inspections, Tests, Analyses, and Acceptance Criteria

The HSI design 1s performed in
accordance with the HSI design
implementation plan

M
Design Commitment Inspections, Test, Analyses Acceptance Criteria ‘
— T === A

B et

L e N R e et Sag

| pestosmed-An inspection of the
HSI design documentation will be
performed

dedheateds A report exists and
concludes that the HSI design
was conducted 1n conformance
with the implementation plan and
includes the following
documents:

- Operauon and Control Centers
System Specificauon Document
- Funcuonal requirements and
design basis documents for the
alarm system, plant information
system, computenzed procedure
system, wail panel informauon
system, soft controls, and the
qualified data processing system.
- Design guideline documents
for the alarm system, plant
informauon system displays,
computerized procedure system,
and soft control displays.

- Design specifications for the
alarm system, plant informauon
system displays, computenzed
procedure system, qualified data
processing system displays, wall
panel information system
displays, and controls (soft and
dedicated).

- Man-in-the-loop concept test
reports.

3.2
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Effective: 0M3062/28/97

Tabile 3.2-1 (cont)

Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment

Inspections, Test, Analyses Acceptance Criteria I
==

ITI R :
| Thee M arfie dhe e L e e ke i bk e besapebe i
P Pt elen bt esb AR e L Tt et et b VR ’
B e B T ] b e et bbb SRk oty ok Bk beabin e »
prant-satety-An HFE program Cerbrbrperb e st i v ot iy “
verification and validaton Fapresents e A Ko and-the e ey i aF b Hhe it “
implementation plan is developed | operanng-charactenstesand e ek et
e sty o e B e
et b et Fe Oytiast cheewm b oteires wsas ahrem iy chre
ot b ot bt
o Sy o Beatuf b
B e et BER He Penfet b nrbe
orpbebe sty drrbpeaerbip b bt e
ce et T fobafet bRl whd bt
Crrmrechesw s crshth S Eprer W
e B R N ot e b sabe
B T e ) R e S
B spectiied-aserdents A report exists
and concludes that the HFE
venficatuon and validauon plan
Pt e was developed and includes plans
—smatt-broak-toss-of-eeolamt | for the following acuviues:
bt
g N temh ok - Task support venfication
e - HFE design venficauon
s amaa St - Integrated system validatuon
s - Issue resolution venfication
R s i i) - Plant HFE/HSI venfication
reptare. An inspection of the
HFE venficatuon and
validation plan will be
performed.
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I Design Commitment

e =

Table 3.2-1 (cont)

Inspections, Test, Analyses
EeSLsi

Inspections, Tests, Analyses, and Acceptance Criteria

Acceptance Criteria

5. The HFE program verification
and validauon 1s performed in
accordance with the HFE
verification and validation plan
and includes implementation of
the following activities:

Task support venfication
HFE design verification
Integrated system validauon
[ssue resolution venficauon
Plant HFE/HSI venficauon

canoe

a. An nspection of the
documentation for the task support
venfication will be performed.

b. An inspection of the
documentation for the HFE design
venfication will be performed.

¢. Tests and analyses of the
following plant evolutions and
trans:ents, using a facility that
physically represents the MCR
configurauon and dynamucally
represents the MCR HSI and the
operaung charactensucs and
responses of the AP600 design,
will be performed:

1) Normal plant heatup and
startup to 100% power

i1) Normal plant shutdown and
cooldown to cold shutdown

1) Transients: reactor tnp and
turbine tnp

Lees

A report exists and concludes
that

a. Task support verification was
conducted 1n conformance with
the implementation plan and
includes venfication that the
information and controls provided
by the HSI matches the display
and control requirements
generated by the funcucn based
task analyses and the operational
sequence analyses.

b. HFE design venficauon was
conducted in conformance with
the implementateon plan and
includes venficauon that the HSI
design is consistent with the
AP600 specific design guidelines
developed for each HSI resource.

¢. The test and analysis results
demonstrate that the MCR
operators can perform the
following:

i) Heat up and start up the plant
to 100% power

1) Shut down and cool down the
plant to cold shutdown

1) Bring the plant to safe
shutdown following the specified
transients

iv) Bning the plant to a safe,
stable state following the
specified accidents

3.2-7
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Table 3.2-1 (cont)

Inspections, Tests, Analyses, and Acceptance Criteria

Design Commitment ‘ Inspections, Test, Analyses Acceptance Criteria .
-

l

Accidents:
- small-break loss-of-coolant
accide .
lar ze-break loss-of-coolant
accident
- steam line break
- feedwater line break
steam generator tube
rupture

iv)

d. An inspection of the
documentauon for the HFE design
issue resolution venficauon will
be performed.

¢. An inspecton of the plant
HFE/HSI design venficauon

documentation will be performed. | venfied in Sa. through 5d.

d. HFE design issue resoluton
verification was conducted in
conformance with the
implementation plan and inciudes
venification that human factors
issues documerited in the design
issues tracking system have been
addressed in the final design.

e. The plant HFE/HSI is
consistent with the HFE/HSI
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Certified Design Matenal

PROTECTION AND SAFETY MONITORING SYSTEM
Revision: 2
Effective: 10/31/96

Minimum [aventory of Displays and

nserd O
anl @ Reactor Coolant System (RCS) Pressure
Wide-Range Hot Leg Temperature
Wide-Range Cold Leg Temperature
Tatert Containment Water Level
Qj ‘ad H Contaunment Pressure
Pressunzer Water Level
Tawet Pressunzer Reference Leg Temperature
Pressurizer Pressure . Yes
Iﬂ""* @ I Core Exit Temperature . Yes YCS
: L&cls Subcooling . Yes Yc’
Taserd @ 3 In-Contaunment Refueling Water Storage Tank (IRWST) Water Level . Yes ')g:_
Passive Residual Heat Removal (PRHR) Flow . Yes JL.
PRHR Outlet Temperature . Yes Ves
Passive Conwunment Cooling System (PCS) Storage Tank Water Level . Yes
PCS Cooiing Flow . Yes
IRWST 1o Normal Residual Heat Removal System (RNS) Sucuon Valve . Yes <
Status y¢¢
¥ ntainment Isolavon Valve Shfum ‘ Yes
g‘::::z Contunment Area High-Range Radiauon Level ' . fe Yes
' Containment Pressure (Extended Range) . Yes
Contaunment Hydrogen Concentrauon . Yes
Manual Reactor Trip Yes .
Tas r‘*f I Manual Safeguarus Actuauon Yes -
@ me Core Makeup Tank Actuauon Yes .

Note: Dash () indicases not applicable.
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L_j:scﬂ’@ W'/f—xu' ¢ Cb”l en, I’ﬁ‘lfC S S
: (om arejﬂ Fhe VA,' ,'(f- / Y
Baled on KOS Fresure




Certified Design Material

,t/( 13417

PROTECTION AND SAFETY MONITORING SYSTEM
Revision: 2
Effective: 10/31/96

Table 2.5.2-5 (cont)
Minimum I[nventory of Displays and Fixed Position Controls

|
Automauc Depressunzauon System (ADS) Stages 1. 2. and 3 Iniuauon Yes

Muul —
ADS Stage 4 [niuauon Yes
Manual PRHR Actuauor Yes
Manual Containment Cocling Actuauon Yes
Manual [RWST Injecuon Actuauon Yes
Manual Containment Recirculauon Actuauon Yes
Manual Containment [50laU0N bektaiasi Yes
Manual Main Steam Line Isolauon Yes
Manual Feedwater [solauon Yes
Manual Containment Hydrogen Igmiter (Nonsafety-Related) Yes

Note Dash () indicates not applicable
(1) These punmehn are used v generate visual da‘ds Hat ")"J"‘J
clu)InJes 1o the crihéad 3‘(‘7 f-uﬂthh&&.

(D) Those insheuments are not reﬁu{rc(& a*kr 24 hsurs,
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PRAOTECTION AND SAFETY MONITORING SYSTEM
Revision: 2
Effective: 10/31/96

7. The PMS, in conjunction with the operator workstations. provides the followur functions:

Visual alerTs
a) The PMS provides for the minimum inventory of dlspla_\C{;d fixed position controls, as
identified in Table 2.5.2-5, in the main control room (MCR).

b) The PMS provides for the transfer of control capability from the MCR to the remote shutdown
room (RSR).

8. a) The PMS automatically removes blocks of reactor trip and engineered safety features actuation
when the plant approaches conditions for which the associated function is designed to provide
protection. These blocks are 1dentified in Table 2.5.2-6.

b) The PMS automatically produces a reactor trip or engineered safety feature initiation upon an
attempt (o bypass more than two channels of a func .on that uses two-out-of-four initiation

logic.
¢) The PMS provides the interlock functions identified in Table 2.5.2-7.

9. Setpoints are deterrruned using a methodology which accounts for loop inaccuracies, response
testing. and maintenance or replacement of instrumentation.

10. The PMS hardware and software are venfied and validated through a program that provides
confirmation that system functional requirernents are properly and correctly implemented in the
delivered hardware and software.

Inspections, Tests. Analyses, and Acceptance Criteria

Table 2.5 2-8 specifies the inspections, tests. analyses, and associated acceptance cntena for the PMS.
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Certified Design Matenal

PROTECTION AND SAFETY MONITORING SYSTEM
Revision: 2
Effective: 10/31/96

Table 2.5.2-5
Minimum laventory of Displays and ¥

Description

Reactor Coolant System (RCS) Pressure

Wide-Range Hot Leg Temperature

Wide-Range Cold Leg Temperature

Containment Water Level

|
Containment Pressure

Pressunizer Water Level

Pressunzer Reference Leg Temperature

Pressunizer Pressure Yes
IfCore Exit Temperature Yes /es
CS Subcooling Yes )/es
In-Containment Refueling Water Storage Tank (IRWST) Water Level Yes )&_
Passive Residual Heat Removal (PRHR) Flow Yes .ZG’_.
PRHR Outlet Temperature Yes X;!
Passive Contunment Cooling System (PCS) Storage Tank Water Level Yes
PCS Cooling Flow Yes
[RWST 1o Normal Residual Heat Removal System (RNS) Sucuon Valve Yes 4
Status Y"
% ntanment Isolation Valve Shfusm Yes
‘. Containment Area High-Range Padiauon Level Yes YC 9
u Containment Pressure (Extended Range) Yes
Containment Hydrogen Concentrauon Yes
Manual Reactor Trip Yes
Manual Safeguards Actuauon Yes
Yes

wmual Core Makeup Tank Actuauon

/\-'ou Dash () indicates not applicable

Insrd-@

() wesgpouse
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Cer.fied Design Material
A i
PROTECTION AND SAFETY MONITORING SYSTEM :

Revision: 2
Effective: 10/31/9€

Table 2.5.2-5 (comt)
Minimum Inventory of Displays and Fixed Position Controls
Description

Automauc Depressunzauon System (ADS) Stages |, 2, and 3 Imuauon Yes
M““l b ADS Stage 4 Inmiuauon Yes
Manual PRHR Actuation Yes
Manual Containment Cooling Actuauon Yes
Manual [IRWST I[njecuon Actuauon Yes
Manual Containment Recirculauon Actuation Yes
Manual Containment [solation +Seterregy——-e— Yes
Manual Man Steam Line [solauon Yes
Manual Feedwater {solauon Yes

Manual Containment Hydrogen Igniter (Nonsafety-Related)

Note Dash (-1 indicates not applicable

(1) These pﬁnmde(s are used +v qenerate visual A'C""JS Hhat ,’ign«}.'b
Clu”fvﬂ 1o the crihiad a‘e}\/ f.unchuus.

(2) These mdcuments are nut reau{rrﬁ of*ff 24 hours,
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FAX to DINO SCALETTI

March 11, 1997

CC.  Sharon or Dino, please make copies for: Bill Huffman
Diane Jackson
Ted Quay
Robin Nydes
Chip Suggs
Ed Cummins
Bob Vijuk

Brian Mclintyre
OPEN ITEM #172 (M5.2.5-29)

In my quest to make sure we have provided NRC with everything needed to prepare an FSER, | am
researching open items from the smallest item number on. The relevant information from OITS
related to Open Item #172 (M5.2.5-29) is attached. We provided the original comparison to STS
with NSD-NRC-96-4833 on October 11, 1996. We then provided probability risk assessment
information related to the differences from STS with NSD-NRC-97-4939 on January 14, 197, This
was reiterated in the RAI responses provided by NSD-NRC-97-4972 of February 6, 1997. This item
(#172) was asked by a technical branch other than the Tech Spec branch and requests justification
specific to a single TechSpec section. The letters identified above were in response to questions asked
by the Tech Spec branch and provide general justification for Action Times. Included in the general
justifications are specific entries for TS 3.4.9, the subject of this item #172. Please help us provide
the branch to branch coordination required to obtain proper review of this information. We believe
that the letters identified above resolve the concerns of item #172. We requested your action to
change the NRC Status of this item on February 14, 1997. Since NRC should be responsible to
review information submitted by Westinghouse, it seems a reasonable request that NRC acknowledge
receipt of the information. We request that NRC provide a definitive action for Westinghouse or
provide direction to change the status of this item. We recommend "Action N". Thank you.

C\W
Jim Winters

412-374-5290




No

172

Branch

NRR/SPLB

82

Page |

AP600 Open ltem Tracking System Database: Executive Summary Date: ¥/11/97
Selection: {1tem noj between 172 And 172 Sorted by ltem #

Total Records

DSER Secton/ Tule/Descnpion Resp (W) NRC
o Question _A.Typ _DaulSllu Engmneer Status Status i Letter No /  Date
525§ MTG-Ol TECHSPEC/Suggs, C Closed Action W

M5 2 529 (rEACTOR COOLANT PRESSURE BOUNDARY LEAKAGE) STS 34 15 states tha:. should the contamment air cooler condensate flow
rate monstor become noperable. a channel check shouid be performed on the contamment atmosphere radioactivity monitor once per § hours The AP6O0
TS 149 stases that a grab sample should be performed once per 24 hours  Westinghouse should provide justificaton regarding the acceptability of the

alternate action
Action submit TS 349 wath June 96 rev  rkn 328

Closed - With ssuance of the Tech Specs in SSAR Rev 9

Action W - Need an explanation of Action Times as they relate 1o STS
Closed - Apphicable information provided in NSD-NRC-96-4833 of 10/11/96, NSD-NRC-97-4939 of 1/14/97 and NSD-NRC 974972 of 26/97

o



FAX to DINO SCALETTI

March 11, 1997
CC:  Sharon or Dino, please make copies for: Bill Huffman
Ted Quay
Don Lindgren
Mike Corletti
Ed Cummins
Bob Vijuk

Brian Mcintyre

OPEN ITEM #164 (M5.2.5-20)

This item should now be becoming an embarrassmeny, In my quest to make sure we have provided
NRC with everything needed to prepare an FSER, | am researching open items from the smallest item
number on. The relevant documentation related to Open Item #164 (M5.2.5-20) is attached. We
provided this FAX response on January 10, 1997. We resent the FAX with a request for NRC Status
change on February 12, 1997. We believed that this list of references resolved the concerns of item
#164 and subsequent telephone conversations. We believe that it is an NRC responsibility to review
Westinghouse submittals and it seems a reasonable request that NRC acknowledge receipt of the
information provided on references. We request that NRC provide a definitive action for
Westinghouse o provide direction to change the status of this item. We recommend "Action N".
Thank you.

‘ :

o™

Jim Winters
412-374-5290




AP600 Open ltem Tracking System Database: Executive Summary Date: 21297
Selection: {1tem no| between 164 And 164 Sorted by ltiem #
fem DSER Secuon/ Ttle/Descrption Resp (W) NRC
No Rranch Question Type Detsil States 7 Engineet Status Status Letter No 7 Dute
164 NRR/SPLB $25 MTG OF Corlets M Closed Action W
MS 25 20(REACTOR COOLANT PRESSURE BOUNDARY LEAKAGE) Identify each system connected to the reactor coolant system (RCS) that
could expenence mtersystem leakage and provide a discussion of the leak detection method, ncluding protective features 10 easure that the system dues not
overpressun e
Closed - Westinghouse has compieted necessary submattals 1o suppon staff review  See the response for RAL 440 132 for = discussion of thas issue
Action W - per 122 telecon, Westinghouse 1o provide exphicit referencs 1o where we covered the systems connected 10 the RCS in the SSAR or ather
docurment
'Action N - FAX 10 Huffman on 17107 provided explicii references
o~
W
Page | Total Records |



FAX tc BILL HUFFMAN

January 10, 1997

CC:  Don Lindgren
Mike Corletti
Brian Mclntyre

ADDITIONAL INFORMATION FOR OPEN ITEM 164

This is in response to the 12/2/96 request to provide, explicitly, where we covered leakage from each
system connected to RCS in the SSAR or other document. We explicitly cover intersystein leakage
from the RCS in WCAP-14425, the ISLLOCA report. This WCAP is referenced in the SSAR in a
number of places. The most relevant are i section B-63 ot >>AR section 1.9, and in subsection
1.9.5.1.7. We believe this completes Westinghouse actions required for Open Item 164 and request
NRC direction to change its "NRC Status®. We recommend "Action N*.

Jim Winters
412-374-5290



FAX to DINO SCALETTI
March 11, 1997

CC:  Sharon or Dino, please make copies for: Bill Huffman
Ted Quay
Don Lindgren
Bruce Rarig
Bob Osterrieder
Earl Novendstern
Ed Cummins
Bob Vijuk
Brian Mcintyre

OPEN ITEM5 FOR NOTRUMP

This is a background package for the remaining open items for NOTRUMP for your information.
NOTRUMP is of interest because by our joint NRC/W schedule, the FSER for this section should be
turned into Projects by the middle of April. There are 37 Open Items with NRC Status of Action W.
Twenty nine (29) of these items still require some Westinghouse action. The remaining 8 (3144,
3147, 3148, 3149, 3150, 3157, 3158 and 3159) have been answered by information in either NSD-
NRC-96-4851 of 10/18/96 or NSD-NRC-96-4863 of 10/28/96 (over 4 months ago). It seems a
reasonable request that NRC acknowledge receipt of this information. We request that NRC provide
a defimitive action for Westinghouse or provide direction to change the status of these items. We
recommend “Action N". Thank you.Thank you.

i >

Jim Winters
412-374-5290




No

2608

2610

2615

Page

Branch

NRR/SRXB

NRR/SRXB

NRR/SRXRB

NRR/SRXHB

NRR/SRXB

APS00 Open Item Tracking System Database: Executive Summary Date: 3/11/97
Selection:

DSER Section/

Type

[nrc st code)="Action W' And [resp eng] like *trum*’ Sorted by ltem #

Title/Descniption Resp (W) NRC

Total Records

37

RALOI

RAIOL

RALOI

RALOI

RAI-OI

RAIOI

WCAP 14206 (INOTRUMP CAD)

440 135 Page 4-11, stem no 2, “Frictional pressure drops”. justification for using constant friction factors, particularly at fow flow, low pressure
conditons ace needed  Please demonstrate that the use of constant frictior “w s are adeguate for scmulation of APSOO at low pressure. low flow
condiions

TRUMP/Novendsterm/O) Action W Action W

WCAP- 14206 (NOTRUMP CAD)
440 136 Page 411, siem no 3, "Momentum Eguation,” momentum flux has been shown for conventional plants 10 be a second order effect and has been
excluded in many small break LOCA analyses  Please describe 1if momentum flux s mcluded in the APS00 analyses  1f not, justificaizon for its omission is

also needed
TRUMP/Novendstern/() Action W Action W

WCAP- 14206 (NOTRUMP CAD)
440 137 Page 4-12. ttem 4, "CHF correlation,” the use of the Macheth correlation needs to be justified for low pressure. low pressure condiions  Please
demonstrate that the Macheth correlation 1s adequate for the low flow and pressure conditions expected for AP&00

TRUMP/Novendstern/O Action W Acson W

WCAP-14206 (NOTRUMP CAD)
440 338 Page 413, stem 6. "Pump modehing.” piease demonstraie that the NOTRUMP pump model can predict the APSO0 pump coastdown. Also
describe and pustify the use of the two phase pump degradation curves for use i AP600 analyses

TRUMP/Novendstern/O Action W Action W

WCAP-14206 (NOTRUMP CAD)

440 339 On Page 416, tem 2, 1t is stated that since no change 1o the numencal scheme has been made to NOTRUMP that no noding nor ime step studhes
are needed  The INEL disagrees with this statement  Since the successful performance of the passive safety systems depend on the sccurate modeling of
&umlmmummwkmdm.mmmwnxmﬁutkwm'msmdlpnssun
differences dnving the flow 1 the system  Please provide ime step and nodalization studies to jusitfy the AP6X0) nodalization

TRUMP/Novendstern/O) Action W Action W

WCAP- 14206 (NOTRUMP CAD)

440 W2 hummmammmmmum;emmmmnywdmmm.mm.
and break spectrum analyses Since many codes are used 1o perform a single analysis and 16 view of the fact that the long term cooling code and
cmmn&bhvemmanMhugﬂwm:c&wanMdﬂghmdldlhvmuo&s-rmduul
and used to produce the break spectrum analyses This document should describe the initial conditions and provide sensttivity studies along with
Justification for the nodahizabon, models, and assumptions pertaining to AP-600 It should also contain the small break LOOA spectrum analysis  in
summary . the NOTRUMP Apphcabiity Document should contain the following information

o Ammumm*mmmmmuwcnuamArwbanm-uwmm-ts.

o A description of the contamment modeling approach with calculations justifying the model.

0 A descripion of the “Long Term Cooling Code” describing the methods, use, and code benchmarks Also present results of the analyses and descnbe
how the code is mterfaced with NOTRUMP,

o Amm&c&d‘i'-emm“mym;\mfyngamdlhrc(daumwsugmrAPWMM&U)(‘A
analysis package and the full break spectrum analysis, and

o Auwthhmmﬂ—epﬂmmdwhemmmAPHI)MIML()(‘Au&p-.W



No

2922

2923

2924

2928

297 W

14

1142

i

Branch

NRR/SRXB

NRI/SRXB

NRR/SEXB

NRR/SRXB

NRR/SRXB

NRR/SRXB

NRR/SRXB

NRR/SRXRB

NRR/SRXB

AP600 Open Item Tracking System Database: Executive Summary Date: 3/11/97
Selection: {nrc st code j='Action W' And [resp eng] like *trum®’ Sorted by ltem #

DSER Secnon/ Tutie/Descnption Resp w) NRC

. B o T PG R Do I P TR v TN DO ST ... DR Lettes No / Dase

15 RALOI TRUMPNoveadstern/)  Action W Action W
NOTRUMP CMT PVR (MTOI-GSR-011)
440 441 Were wall temperatures measured n the facility i the CMT and piping”? If so, how does the NOTRUMP code compare 1o these data Please
provide the compansons and discuss the results

15 RAILOI TRUMP/Novendstern/O)  Action W Action W
NOTRUMP CMT PVR (MTOI-GSR 01
440 442 Were wall hear structures modeled 10 the piping and resesvorr? I nok. please justify the omassion” If so. please descnibe the model and mesh
structure 0 the ali walls where wall heat was simulated

15 RALOI TRUMP/Novenastern/()  Action W Action W
NOTRUMP CMT PVR (MTOL-GSR-GI 1)
440 343 Please confurm and justify the reservor nodahzanon” Fig 3.1 indicates that a single node was modeled  Please justify the nodalization and
explain the effects of thermal stratification and mixing, or lack thereof, in the S/W reservoir on the NOTRUMP results

15 RALOI TRUMP/Novendstern/O  Action W Action W
NOTRUMP CMT PVR (MTO1-GSR 01 1)
440 444 Was a ume step study performed for these tests” Vhat tme steps were used 1o simulate these tests” Please discuss and show that the tme steps
used do not contribute to the error in the NOTRUMP predictions Are the time steps consistent with those used i the plant model”

i5 RALOI TRUMP/Novendstern/()  Actioe W Action W
NOTRUMP CMT PVR (MTO1-GSR-011)
430 446 As mentioned in Section 5 0, please summanze the refesenced repont and hnefly explamn why the inlet flow uncertanty is hagher than the outlet
flow uncenainty measurement for the tests  Please explain this uncertamty m hight of the NOTRUMP et flow rate predictions

216221 DSER-O1 TRUMP/Novendstern/)  Action W Action W
216221
Westinghouse needs to wdentity which mformation from the NOTRUMP related RAI response will be formally mcorporated into NOTRUMP related
documentation such as the final venfication and vahdation report, the code apphicability document (WCAP 14206). or the SSAR

216222 DSER-OI TRUMP/Novendster/O) Action W Action W
216222
Wesnnghouse needs tc submat the finai venfication and vahdation repon

216241 DSER-O1 TRUMPNovendstern/()  Acion W Action W
216241
wmm&mexﬂmvﬁmmmuw‘dwmdﬂW»MmmwlhumdhmAMcMum

216242 DSER-Of TRUMPNovendstern/0)  Action W Action W
216242
WWMkaMUMPmmwM&Mydlh:nmmgdunmmnimnmn
equations 1 pet volumetnc form

Total Records 37
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No Hranch
Y144 NRR/SRXB
3i4S NRR/SRXB
LI T NRR/SRXB
LI NRR/SRXB
3iar NRR/SRXB

s

1149 NRR/SRXB
1150 NRR/SRXB
3181 NRR/SRXB

Page 3

AP600 Open Item Tracking System Database: Executive Summary Date: ¥/11/97
Selection: [nre st codej="Action W' And {resp eng| like *trum*’ Sorted by liem #

DSER Sectson/ Tatle/Descnption Resp (W} NR(

Quen W o—— TSRO St ... .~ SIS STt . DR~ L Date

216243 DSER Of TRUMP/Novendstern’™  Closed Action W
2162413
Westinghouse needs 10 submut the assessiment cases 1o demonstrate the acceptability of modifications 1o the transient terms 1 the momenturm equation of
NOTRUMP
Closed - Response provided via Westinghouse letter NSD-NRC 964851 dated October 18, 1996

216244 DSER-O1 TRUMP/Novendstern/O  Acuon W Action W
216244
Westinghouse needs 1o explamn what provisson will be used in NOTRUMP to ensure that options 1e overnde the default fiow partitioming will be used for
all APSOO calculations

216245 DSER-OI TRUMP/Novendstern)  Action W Action W
216245
Westinghouse needs to complete ali benchmak and assessment calculanions (1o be included 1n the FV&V report) 1o demonstrate the accepabnlity of the
logic modifications for apphication of the NOTRUMP code to the AP600 SBLOCA

216246 DSER Ol TRUMP/Novendstern/O  Closed Action W
216246
Wmmwmmmmmmeﬂccukvdnnﬂmswm&Mﬁu’mdkMﬂlUWu&wm
the code's capability 1o ppredict two-phase level swell and system mass mventory (see Open ltem 216 2 6-2)
Closed - Response provided via Westinghouse letter NSD-NRC -96-2860 dated October 25, 1996

216247 DSER-O1 TRUMP/Novendstern/O)  Closed Action W
216247
Westinghouse needs 10 submst benchmark calculations 1o demonstrate that the modified pump mode! is reasonable for apphication of NOTRUMP 1o the
APSO0 SBLOCA
Closed - Response provided via Westinghouse letter NSD-NRC-96-4851 dated October 18, 1996

216248 DSER-OF TRUMP/Novendstern/O  Closed Action W
216248
Westnghouse needs to submut ben-hmark calculanons 16 demonstrate the acceptabibity of the changes made 1o the NOTRUMP gravitational head term.
and apphcability to the APS0O SBLLUCA
Ciosed - Response provided via Westinghouse letter NSD-NRC-96-4851 dated October 18 1996

216249 DSER-O1 TRUMP/Novendstern/O)  Closed Action W
216249
Westinghouse needs 1o subamt benchmark calculations (1o be included in the FV& V) 10 dempnstiate the acceptability of the model changes and additions
Closed - Response provided via Westinghouse letter NSD-NRC-96 4851 dated Ociober 151996

2162410 DSER-Of TRUMP/Novendstern™  Action W Action W

Total Records 37

2162410
Westinghouse needs to submit benchmark calculabons 10 demonstrate the acceptability of the adeguacy of the NOTRUMP buthing logic. and s
applicability to the AP600 SBLOCA .
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AP600 Open ltem Tracking Systems [atabase: Executive Summary Date: Y1197
Selection: inrc st code}="Actuon W' And |[resp eng] like *trum*’ Sorted by ltem #

DSER Secton/ Tithe/Description Resp (W) NRC

Qs __ D» e o SRS NS RO CHI 1 A EMGANENS. . VAP R ., Status Letter No / Date

26241 DSER-O1 TRUMPNovendsterm H  Action W Action W
2162411
The NOTRUMP FV&V report and assessment calculaiions need 1o demonstrate the acceptability of the Zuber cnincal heat flux correlation for AP6O0
SBLOCA analysis

2i624-12 DSER-OI TRUMPNovendsterw/M  Action W Action W
2162412
The NOTRUMP FV&V repont needs 1o demonstrate the acceptability of the smoothing logic

2162413 DSER-OI TRUMP/Novendstern/() Action W Action W
2162413
Westinghouse needs 10 submit the assessment calculations 1o demonstrate acceptable logic operation and logic mteractions dunng the FV&V of the AP0
NOTRUMP code

216251 DSER-O1 TRUMPNovendstern)  Action W Action W
216251
Westinghouse needs to address the models affecting the flund entenng the ADS prping. pantscularly for the hot legs and pressunzer in the FV&V repon

216252 DSER OF TRUMPNovendstern/H  Action W Action W
216252
Wesnnghouse needs to mvestigate the NOTRUMP code’s mability 1o properly charactenze CMT thermal siratification and to better explamn some of the
differences i CMT discharge flow compansons

216253 DSER-O1 TRUMP/Novendstern/()  Closed Action W
216253
WmmdslomnsMynsofpﬂmslynﬁyMconmmcﬂwmwﬂ’umhwml’ﬂII7m&munsuaelt¢
acceptabriity of these tests
Closed - Analyses provide . via Westinghouse letter NSD NRC 96-4863, dated October 28, 1996

216261 DSER-OI TRUMPNovendstierw/O  Closed Action W
216261
Westinghouse needs 1o submit benchmark calcutations 10 demonstrate the acceptability of the NOTRUMP nudel changes and additions for which these
henchmark calculations are to be performed
Closed - Response provided via Westinghouse letier NSD-NRC-96-4851 dated October 18, 1996

216262 DSER-OF TRUPNovendstern/O  Closed Action W
2106262
Wmmwmumﬂmyof&esepemeeﬂeasmmmyokvdwdlmnuﬁammasmu-mmth
NOTRUMP code (see Open liem 21 62 4.6)
Closed - Response provided via Westinghouse letter NSD-NRC-96 4860 dated October 25, 1996

216263 DSER O TRUMP/Novendsiern/O Action W Action W

Total Records: 37

216263
Wmmmeymdkmsymmmeun 10
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AP600 Open Item Tracking System Database: Executive Summary Date: 3/11/97
Selection: [nre st code}="Action W' And [resp eng] like *trum*’ Sorted by liem #
Wi, ... SR _EORN .. . . SR N s SH ORe e e _ Sams  Swiws  LemerNo ! Date

216271 DSER-O1 TRUMPNovendstern'K Action W Action W
216271
Westnghouse needs to submut PRHR pnimary side heat transfer conpansons between NOTRUMP and OSU/SPEC 2 data in the FV&V repont

216272 DSER-O1 TRUMP/NovendsternH  Action W Action W
2162172
The NOTRUMP FVAV report needs 10 address the effects of noncondensible gases on PRHR heat transfer

216243 DSER ON Trump Action W Action W
216243
Westinghouse needs o venfy that the NOTRUMP code does not use the Bjornard and Gnffith modification

216244 DSER-CN TRUMPNovendstern/)  Action W Action W
216244
Westinghouse needs to venfy that heat hink methodology for transstion botling 1s not used in AP60 NOTRUMP calculations

216271 DSER CN TRUMP/Novendstern/O  Action W Action W
216271
Compansons of the NOTRUMP code simulations to the OSU and SPES-2 test data w the FV&V report should confirm the applicability or msensstivity of
the NOTRUMP flow regimes models 1o the key system response parameters

Total Records: 37
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7.6.2.3 Interlocks for the Accumulator Isolation Valve and IRWST Discharge Valve

The accumulator isolation and IRWST injection isolation valve operators are nonsafety-related since the
valves are not required to change position to mitigate an accident. The SSAR Chapter 15 safety analyses
assume that these valves are not subject to valve mispositioning (prior to an accident) or spurious closure
(during an accident). Valve mispositioning and spurious closure are prevented by the following:

(dot) The AP600 Technical Specifications, SSAR Section 16.1, require these valves to be open and power
locked out whenever these injection paths are required to be available. The accumulators are required to
be available when the RCS pressure is above 1000 psia. Both IRWST injection lines are required to be
available in Modes 1, 2, 3. One IRWST injection line is required to be available in Mode 4, 5, and in Mode
6 with the reactor upper internals not removed and the refueling cavity not filled.

(dot) The APB0O0 Technical Specifications, SSAR Section 16.1, require verification that the MOVs are open
evary 24 Fours. They also require verification that power is removed every 31 days.

(dot) With power locked out, redundant (nonsafety-related) valve position indication is provided in the
main control room and remote shutdown workstation. Valve position indication and alarm are provided to
alert the operator if these valves mispositioned. These indications are powered by different
nonsafety-related power supplies.

In addition, the valves have a confirmatory open signal during an accident (S-signal for accumulator MOVs
anc ADS stage 4 signal for IRWST MOVs). The valves also have an automatic open signal when their
closa permissive clears during plant startup. The confirmatory open and the automatic open control signals
are provided to the valve operator by the nonsafety-related plant control system.

end




FAX to DINO SCALETTI

March 6, 1997
CC:  Sharon or Dino, please make copies for: Bill Huffman
Ted Quay
Don Lindgren
Mike Corletti
Ed Cummins
Bob Vijuk

Brian Mcintyre
OPEN ITEM #157 (M5.2.5-13)

In my quest to make sure we have provided NRC with everything needed to prepare an FSER, | am
researching open items from the smallest item number on. The relevant documentation related to
Open Item #157 (M5.2.5-13) is attached. We provided the attached FAX response on January 9,
1997 (two months ago). We believed that this list of references resolved the concerns of item #157
and subsequent telephone conversations. It seems a reasonable request that NRC acknowledge receipt
of the change. We requested this acknowledgement on February 12, 1997 (almost a month ago). We
understand that NRC must determine if the information previded is adequate, but this determination
iself is an NRC action. We request that NRC provide a definitive action for Westinghouse or
provide direction to change the status of this item. We recommend "Action N". Thank you.

N

Jim Winters
412-374-5290



AP600 Open Item Tracking System Database: Project Manage ment Summary Date: 36/97

Selection:  [item noj between 157 And 157 Sorted by ltem #

Courd/Resp Enginect
Tule/Description
hem DSER Section/ tssue Closure Path (W3 NRC Schedule
No Hranch Question Type Statiss Detasl Res Est (hrs) Status Status e Dyafi Review Transout
157 NRR/SPLB 525 MTGOL Lindgren. D/ CodetuM 1 Closed Action W 120095 A 5724195 S s
MS 2 S- 13 (REACTOR COOLANT PRESSURE BOUNDARY LEAKAGE) Identify each system that's susceptible 10 intersystem leakage. discuss the method of leak
‘detection, and protective featres

See the response for RAT 440 132 for a discussion of ths issue

DISCUSSED AT 1/25/95 MEETING BETWEEN WESTINGHOUSE AND NRC PLANT SYSTEMS £ RANCH

MNRC 1o review RAL 440 132, 21061, Section 54 7, and Section | 95

Closed - Westinghouse has compieted necessary subsuttals to suppon staff review

Action N - NRC to review RAI 440 132, 21061, Section 54 7, and Sectvon 1 95

Action W - per 1272 telecon, Westinghouse 1o provide exphoit references to where we covered the CVS poriion of ISLOCA i the SSAR or other document
Action N - FAX 1o Huffman on 1/5/7 provided exphctt references

Y7

Page | Total Records: )



FAX to BILL HUFFMAN

January 9, 1997

CC:  Don Lindgren
Mike Corletti
Brian Mclintyre

ADDITIONAL INFORMATION FOR OPEN ITEM 157

This is in response to the 12/2/96 request to provide, explicitly, where we covered the CVS pnrtion
of ISLOCA in the SSAR or other document. We explicitly cover the CVS por:ion of ISLOCA in
WCAP-14425, the ISLOCA report.  This WCAP is referenced in the SSAR in a number of places.
The most relevant to the CVS potion of ISLOCA are in section B-63 of SSAR section 1.9, and in
subsection 1.9.5.1.7. We believe this completes Westinghouse actions required for Open ltem 157
and request NRC direction to change its "NRC Status”. We recommend "Action N".

oo

Jim Winters
412-374-5290
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6. Engineered Safety Features

6.3.2.1.2

Although gas accumulation is not expected. there is a vertical pipe stub on the top of the inlet
piping high point that serves as a gas collection chamber. Level detectors indicate when gases
have collected in this area. There are provisions to allow the operators to open manual valves
to locally vent these gases to the in-containment refueling water storage tank.

The passive residual heai removal heat exchanger. in conjunction with the passive containment
cooling system, can provide core cooling for an indefinite period of ume. After the in-
containment refueling water storage tank water reaches its saturation temperature (in about
2 hours), the process of steaming to the containment initiates.

Condensation occurs on the steel containment vessel, which is cooled by the passive
containment cooling system. The condensate is collected in a nonsafety-related gutter
arrangement located at the operating deck level which returns the condensate to the in-
contanment refueling water storage tank. The gutter normally drains to the containment
sump, but when the passive residual heat removal heat exchanger actuates, a nonsafety-related
isolation valve in each of the two gutter drain lines shut and the gutter overflow retums
airectly to the in-containment refueling water storage tank.

Recovery of the condensate maintains the passive residual heat removal heat exchanger heat
sink for a very long time. Without recovery of the condensate, the in-containment refueling

water storage tank inventory is sufficient to provide passive residual heat removal heat
exchanger operation for 72 hours.

The passive residual heat removal heat exchanger is also used to maintain a safe shutdown
condition. It removes decay heat and sensible heat from the reactor coolant system to the in-
contamnment refueling water storage tank, the containment atmosphere, the containment vessel,
and finally to the ultimate heat sink - the atmosphere outside of containment. This occurs

after in-containment refueling water storage tank saturation is reached and steaming to
containment initiates.

Reactor Coolant System Emergency Makeup and Boration

The core makeup tanks provide reactor coolant sysiem makeup and boration during events not
involving loss of coolant when the normal makeup system is unavailable or insufficient.
There are two core makeup tanks located inside the containment at an elevation slightly above
the reactor coclant loops. During normal operation, the core makeup tanks are completely full
of cold, borated water. The boration capability of these tanks provides adequate core
shutdown margin following a steam line break.

The core makeup tanks are connected to the reactor coolant system through a discharge
injection line and an inlet pressure balance line connected to a cold leg. The discharge line
is blocked by two normally closed, parallel air-operated isolation valves that open on a loss
of air pressure or electrical power, or on control signal actuation. Trsw .t (% hoce :

Revision: §

February 29, 1996
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6. Engineered Safety Features

63.22.7.7

*  The gravity injection line flow paths from the in-containment refueling water storage

tank

*  The containinent recirculation lines that connect to the gravity injection lines

The check valves selected for these applications incorporate a simple swing-check design with
a stainless steel body and hardened valve seats. The passive core cooling system check valves
are safety-related, designed with their operating parts contained within the body, and with a
low pressure drop across each valve. The valve internals are exposed to low temperature
reactor coolant or borated refueling water.

During normal plant operation, these check valves are closed, with essentially no differential
pressure across them. Confidence in the check valve operability is provided by operation at

no differential pressure clean/cold fluid environment. the simple valve design, and the
specified seat matenals.

The check valves normally remain closed, except for testing or when called upon to open
following an event to initiate passive core cooling system operation. The valves are not
subject to the degradation from fiow operation or impact loads caused by sudden flow reversal
and seaung, and they do not experience significant wear of the moving parts.

These check valves are penodically tested during shutdown conditions to demonstrate valve

operation. These check valves are equipped with nonintrusive position sensors to indicate
when the valves are open or closed.

In current plants, there are many applications of simple swing-check valves that have similar
operating conditions to those in the passive core cooling system. The extersive operational
history and expenence derived from similar check valves used in the safety injection systems
of current pressurized water reactors indicate that the design is reliable. Check valve failure
to open and common mode failures have not been significant problems.

Accumulator Check Valves

The accumulator check valve design is similar to the accumulator check valves in current
pressunized water reactor applications. It is also simular to the low diffg\renual pressure
opening check valve design described in subsection 6.322.76. L.t (5 hiee,

During normal operation, the check valves are in the closed position with a nominal
differential pressure across the disc of about 1550 psid. The valves remain in this position,
except for testing or when called upon to open following an event. They are not subject to
the degradation from flow operation or impact loads caused by sudden flow reversal and
seating. They do not expenence significant wear of the moving parts and they are expected
to function with munimal backleakage.

Revicion: §
@ Westinghouss February 29, 1996
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6. Engineered Safety Features

6323

6.3.2.4

In the incontainment refueling water storage tank injection lines, the squib valves are in senes
with normally closed check valves. In the containment recirculation lines, the squib valves
are in senes with normally closed check valves in two lines and with normally closed motor
operated valves in the other two lines. As a result. inadvertent opening of these squib valves

will not result in loss of reactor coolant or in draining of the incontainment refueling water
storage tank.

The type of squib valve used in these applications provides zero leakage in both directions.

It also allows flow in both directions. A valve open position sensor is provided for these
valves. Tnsirt (¢ here

S

Squib valves are also used to isolate the fourth stage automatic depressunzation system lines.
These squib valves are in senies with normally open motor operated gate valves. Redundant-

- senes controllers are provided to prevent spuriously opening of these squib valves. The type

of squib valve used in this application provides zero leakage of reactor coolant out of the
reactor coolant system. The reactor coolant pressure acts to open the valve. A valve open
position sensor is provided for these valves.

Applicable Codes and Classifications

Sections 5.2 and 3.2 list the equipment ASME Code and seismic classification for the passive
core cooling system. Most of the piping and components of the passive core cooling system
within containment are AP600 Equipment Class A, B, or C and are designed to meet seismic

Category | requirements. Some system piping and components that do not perform safety-
related functions are nonsafety-related.

The requirements for the control, actuation, and Class 1E devices are presented in Chapters 7
and 8.

Material Specifications and Compatibility

Matenals used for engineered safety feature components are given in Section 6.1. Materials
for passive core cooling system components are selected to the meet the applicable material
requirements of the codes in Section 5.2, as well as the following additional requirements:

* Pants of components in contact with borated water are fabricated of, or clad with,
austenitic stainless steei or an equivalent corrosion-resistant material.

¢ Internal parts of components in contact with containment emergency sump solution
dunng recirculation are fabricated of austenitic stainless steel or an equivalent corrosion
resistant matenal.

*  Valve seaung surfaces are hard-faced to prevent failure and to reduce wear.

Revision: §
@ Westinghouse February 29, 1996
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INSERT A
The core makeup tank discharge isolation valves are diverse from the passive residual heat removal

heat exchanger outlet isolation valves because they use different globe valve body styles and different
air operator types.

INSERT B

The accumulator check valves are diverse from the core makeup tank valves because they use different
check valve types.

INSERT C

The IRWST injection squib valves are diverse from the containment recirculation squib valves because
they are designed to different design pressures.



FAX to DINO SCALETTI

March 12, 1997

CC:  Sharon or Dino, please make copies for: Bill Huffman
Ted Quay
Robin Nydes
Chip Suggs
Ed Cummins
Bob Vijuk

Brian Mcintyre
OPEN ITEM #173 (M5.2.5-30)

This item is similar to item #172 (yesterday’s FAX). The relevani documentation related to Open
Item #173 (M5.2.5-30) is attached. We provided the original comparison to STS with NSD-NRC-96-
4833 on October 11, 1996. We then provided probability risk assessment information related to the
differences from STS with NSD-NRC-97-4939 on January 14, 1997. This was reiterated in the RAI
responses provided by NSD-NRC-97-4972 of February 6, 1997. We then asked for a new NRC
Status, with a package like this one, on February 17, 1997 This item (#173) was asked by a
technical branch other than the Tech Spec branch. The letters identified above were in response to
questions asked by the Tech Spec branch and provide general justification for Action Times. Included
in the general justifications are specific entries for TS 3.4.5, the subject of this item #173. Please
help us provide the branch to branch coordination required to obtain proper review of this
information. We believe that the letters identified above resolve the concerns of item #173. Since
NRC should be responsible to review information submitted by Westinghouse, it seems a reasonable
request that NRC acknowledge receipt of the information related to Open Item #173. We request that
NRC provide a definitive action for Westinghouse or provide direction to change the status of this
item. We recommend "Action N". Thank you.

Jim Winters
412-374-5290



AP600 Open ftem Tracking System Database: Executive Summary
Selection:  [iteni noj between 173 And 173 Sorted by fiem #

Action W

MS 2 S 30 (REACTOR COOLANT PRESSURE BOUNDARY LEAKAGE) STS 34 15 includes SR 34 15 2, which states that a channel operational
test (COT) should be performed on the contamment atmosphere radioactivity montor every 31 days APSO0 TS 34 5 includes SR 3 4 9 2 whach state
that the COT should be performed every 92 days Westinghouse should provide justificanion for the devianion from STSs

Action W justification of differences between APS0 TS and STS will be provided with TS rkn 3729

Closed - With issuance of the Tech Specs in SSAR Rev 9

Action W - Need an explanation of Action Times as they relate to STS
Closed - With issuance of letters NSD-NRC-96-4833 (10-11-96) which expians differences between STS and APPSO TS, NSD-NRC 974939 ¢1-14.97)

which provides the respoase 10 RAT 630 10 for PRA support of TS, and NSD-NRC 974972 (2-6-97) which responds 1o RAIS 630 1114 regariing the
basis for completion times and surveillance frequencies  rkn 22497

Total Records |
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Energy Systems Bax 358
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NSD-NRC-96-4833
DCP/NRCO0616
Docket No.: STN-52-003
: October 11, 1996
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
ATTENTION: T. R. QUAY
SUBJECT: CLOSING THE LAST DSER OPEN ITEM FOR APS00 SSAR SECTION

16.1, TECHNICAL SPECIFICATIONS (TS)
Dear Mr. Quay:

This leaer is written to close the last DSER open item for AP600 SSAR Section 16.1, Technical
Specifications (TS). Westinghouse comuuitted to provide wrinen explanation of iechnical differences
between the AP600 TS and those presented in NUREG- 1431, the Standard TS (STS). Attached are:

ks A roadmap which identifies the sections comprising the STS versus those included in the
AP600 TS. ForanyTSdmmhmludedindnmb\nminthemm.mexphmdon
is provided. For any TS that are included in the AP600 TS but not in the STS, those sections

are shaded in the roadmap and explained. Explanations are also provided for other content
differences between the STS and AP600 TS.

8 A description of general or overall changes whose explanations apply to multiple TS.

3. A list of technical differences between the STS and AP600 TS. The TS and BASES are
grouped by section and an explanation of each difference is provided.

4. A table of and explanation for those LCOs whose endpoint is defined as MODE 4 for the
AP600, rather than MODE 5 or "Go to LCO 3.0.3" per the STS.

Discussions regarding ties between the AP600 PRA and the Technical Specifications will be provided
in the response 1o RAI 630.10.



4SD-NRC-96-4833
DCP/NRC0616 2 October 11, 1996

This submittal closes Open Item Tracking System (OITS) item 2353, which is the final open item for
the AP60O Technical Specifications. If you have any questions regarding this transmittal, please
contact Robin K. Nydes at (412) 374-4125.

B trgs

Advanced Plant Safety and Licensing

/nja
Attachment

ce: W. Huffman, NRC
A. Chy, NRC
C. Grimes, NRC
N. Liparulo, Westinghouse (w/o Attachments)
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Blectric Corporation PNstugn Pemsyvares 18230 0388
NSD-NRC-974939
DCP/NRC070%
Docket No.: STN-52-003
January 14, 1997

Document Control Desk

U. S. Muclear Regulatory Commission

Washington, DC 20555

ATTENTION: T. R. QUAY

SUBJECT: WESTINGHOUSE RESPONSE TO RAI 630.10

Dear Mr. Quay:

Enclosed are three copies of the Westinghouse response to RAI 630.10 regarding AP600 Technical
Specification deviations from NUREG-1431 based on probability risk assessment. The NRC technical
staff should review this response as part of their review of the AP600 Technical Specifications. This
closes DSER open item tracking system item #3054, If there are any questions regarding this
transmittal, please contact Robin K. Nydes at (412) 374-4125.

Cosrft o

Brian A. Mclintyre, Manager
Advanced Plant Safety and Licensing

fiml
enclosure
cc: Angela Chu, NRC - (w/enclosure)

W. C. Huffman, NRC - (w/enclosure)
Nicholas Liparulo, Westinghouse - (w/o enclosure)

)1

4
»
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NRC REQUEST FOR ADDITIONAL INFORMATION

AP600

Question 630.10. Provide a list of proposed AP600 Technical Specification requirements that deviate
from NUREG-1431 based either totaily or partially on probabilistic risk assessment
(PRA) or PRA insights.

Response: The deviations from NUREG-1431 are explained in Reference 1. There are no AP600
Technical Specifications which deviate from NUREG-1431 with the PRA as the basis.

Ho\vever sclemon of a standardized Completion Time or Surveillance Frequency
PRA results as described in Reference 2. Per NRC request,
g the NUREG-1431 Standardized Technical Specification
d surveillance frequencies to the AP600 TSs. Deviations
fich are less restrictive than STS times are highlighted and any PRA
given in the comment columa.

Sev ATHOAE? il

uud\ed is a list co
(STS) completion

SSAR Revision: NONE

References: 1. NSD-NRC-96-4833, Closing the Last DSER Open ltem for AP600 SSAR Section
16.1, Technical Specifications (TS), 10/11/96.

2 NSD-NRC-96-4699, Westinghouse AP600 Technical Specifications Approach, 5/3/96.

630.10-1
&) wovgess
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West ﬂg.hm ‘e Energy Systems hhﬁ::p Pennsyvana 152300388

NSD-NRC-97-4972
DCP/NRC0732
Docket No.: STN-$2-003

February 6, 1997

Document Controi Desk
U. S. Nuclear Regulatory Commission
Washington, DC 20555

TO: T. R. QUAY
SUBJECT:  RESPONSE TO RAIls 630.11 THROUGH 63Q.14

REFERENCE: LETTER FROM NRC TO WESTINGHOUSE (HUFFMAN TO LIPARULO),
"REQUEST FOR ADDITIONAL INFORMATION ON WESTINGHOUSE AP600

TECHNICAL SPECIFICATIONS OPTIMIZATION METHODOLOGY"*, DATED
DECEMBER 12, 1996. .

Enclosed for NRC review are the Westinghouse responses to the following Technical Specification
RAls, provided by the above Reference.

630.11 Completion Time Anchor Point

630.12 Surveillance Frequency Baseline

630.13 Request for Response 1o RAI 630,10

630.14 Differences Between the Proposed Tech Specs Approach and Tech Specs Rev. 2

This completes Westinghouse activity for Open ltem Tracking System items 4224 through 4227, a
report for which is atached. Please advise as to the NRC status for Ciese items. If you have any
questions regarding this transmittal, please contact Robin K. Nydes (412) 374-4125.

O S0

Brian A. Mclntyre, Manager
Advanced Plant Safety and Licensing

/jml
enclosure "
anachment

cc: W. Huffman, NRC (w/enclosure/atachment)
A. Chu, NRC (w/enclosure/anachment)
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FAX to DINO SCALETTI
March 12, 1997

CC.  Sharon or Dino, please make copies for: Ted Quay

Bill Huffman
Diane Jackson
Tom Kenyon
Joe Sebrosky

Cindy Haag

Don Lindgren

Robin Nydes

Brian Mcintyre

Ed Cummins

Bob Vijuk

This is a reminder list of the Open Items where we have recently provided background documentation
showing the difference between "W Status” and "NRC Status”. In all cases, we believe the next
action is with NRC and await your definitization of a Westinghouse action: or your direction to change
the "NRC Status” to something other than "Action W". Note that we have received no information
from NRC on items on this list for over a week. Note that submittal dates over a year old and
request dates over a month old are in bold type.

Open Item Number Westinghouse Submittal Request for

Status Change
142 (M3.11-9) 2/29/96 2/3/97
3/4/97
157 (MS5.2.5-13) 1/9/97 2/12/97
3/6/97
164 (M5.2.5-20) 1/10/97 2/12/97
311197
172 (M5.2.5-29) 1/14/97 2/14/97
3/11/97
173 (M5.2.5-30) 1/14/97 2/17/97
3/12/97
182 (M5.4.11-5) 1/10/97 2/20/97
184 (M5.4.11-7) 1/13/97 2/20/97
405 7/8/96 2/11/97
556 (DSER 2.5 4 8-1) 12/20/96 3/10/97
681 (DSER 382 4-3) 2/11/97 2/17/97

706 (DSER 3.8.2 4-28) 2/11/197 2/17/97




Open Item Number

710 (DSER 3 8.3.1-1)
716 (DSER 3.8.3.2-5)
717 (DSER 3.8.3.3-1)
718 (DSER 3.8.3.3-2)
722 (DSER 3.8.3.4-3)
724 (DSER 3.8.3 4-5)
729 (DSER 3.8.3.4-10)
731 (DSER 3.8.3.4-12)
740 (DSER 3.8.4.1-3)
754 (DSER 3.8.4.4-6)
757 (DSER 3.8.4.5-1)
758 (DSER 3.8.4.5-2)
782 (DSER 3.9.2.3-1)
783 (DSER 39.2.3-2)
786 (DSER 3.9.3.1-1)
793 (DSER 3.9.3.3-2)
801 (DSER 396.2-4)
802 (DSER 3.9.6.2-5)
805 (DSER 3.9.6.2-8)
807 (DSER 3.9.6.3-1)
809 .DSER 3.9.6 4-2)
854 (DSER 4.2.8-1)
1172 (DSER 11.2-6)
1210 (DSER 12 .4 2-2)

1227

1228

1231

1232

1716

Westinghouse Submittal

1/16/97
1/16/97
1/16/97
1/16/97
1/16/97
1/16/97
1/16/97
1/16/97
1/16/97
1/16/97
1/16/97
1/16/97
6/30/95
2/19/97
2/29/96
2/19/97
2/19/97
2/19/97
2/19/97
2/19/97
2/19/97
4/12/96
2/21/197
4/30/96
7/8/96
7/8/96
7/8/96
7/8/96
12/17/96

20f5

Request for
Status Change

2/18/97
2/18/97
2/18/97
2/18/97
2/18/97
2/18/97
2/18/97
2/18/97
2/20/97
2/20/97
2120197
2/20/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
3/4/97
3/4/97
2/6/97
2/11/97
21197
211/97
21197
2/28/97



Open ltem Number

1727
1730
1731
1736
1740
1742
1745
1747
1753
1760
1792 (DSER-CN 3.9.2.1-4)
1793 (DSER-CN 3.9.2.3-1)
1797 (DSER-CN 3.9.2 4-4)
1802 (DSER-CN 3.9.3.3-3)
1803 (DSER-CN 3.9.3.3-4)
1807 (DSER-CN 3.9.7-1)
1888 (DSER-COL 3.8.2.4-1)
2034 (DSER-OIS0 13.)
2066
2347
2348
2349
3057
3144 (DSER 21.6.2.4-3)
3147 (OSER 21.6.2.4-6)
3142 (DSER 21.6.2.4-7)
3149 (DSER 21.6.2.4-8)
3150 (DSER 21 .6.2 4-9)
3157 (DSER 21.6.2.5-3)

Westinghouse Submittal

Jofs§

12/17/96
2/19/97
2/19/97
2/19/97
10/11/96
12/17/96
12/17/96
12/17/96
12/17/96
12/17/96
10/23/96
10/23/96
10/14/96
9/5/96
9/5/96
6/19/96
2/11/97
7/8/96
12/17/96
l/i6/97
1/16/97
1/16/97
5/30/96
10/18/96
10/25/96
10/18/96
10/18/96
10/18/96
10/25/96

Request for
Status Change

2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/28/97
2/17/97
2/11/97
2/28/97
2/18/97
2/18/97
2/18/97
2/18/97
3/11/97
3/11/197
3111/97
3/11/97
3/11/97
3/11/97



Open Item Number Westinghouse Submittal Request for
Status Change

3158 (DSER 21.6.2.6-1) 10/18/96 3/11/97
3159 (DSER 21.6.2.6-2) 10/25/96 311197
3247 (RAI 230.98) 4/30/96 2/18/97
3372 (RAI 210.213) 1/8/97 2/28/97
4123 (RAI 480 .440) 12/13/96 3/10/97
4124 (RAT 480.441) 12/13/96 3/10/97
4125 (RAI 480.442) 12/13/04 3/10/97
4126 (RAI 480.443) 12/13/196 3/10/97
4127 (RAI 480 .444) 12/13/96 3/10/97
4128 (RAI 480 .445) 12/13/96 3/10/97
4129 (RAI 480 446) 12/13/96 3/10/97
4130 (RAI 480.447) 12/13/96 3/10/97
4131 (RAI 480.448) 12/13/96 3/10/97
4132 (RAI 480 .449) 12/13/96 3/10/97
4133 (RAI 480.450) 12/13/96 3/10/97
4134 (RAI 480 451) 12/13/96 3/10/97
4135 (RAI 480.452) 12/13/96 3/10/97
4136 (RAI 480.453) 12/13/96 3/10/97
4137 (RAI 480 .454) 12/13/96 3/10/97
4138 (RAI 480.455) 12/13/96 3/10/97
4139 (RAI 480.456) 12/13/96 3/10/97
4140 (RAI 480.457) 12/13/96 3/10/97
4141 (RAI 480.458) 12/13/96 3/10/97
4142 (RAI 480.459) 12/13/96 3/10/97
4143 (RAI 480.460) 12/13/96 3/10/97
4998 2/19/97 2/28/97

4999 2/19/97 2/28/97

5001 2/19/97 2/28/97

5002 2/19/97 2/28/97




Open Item Number Westinghouse Submittal Request for
Status Change

Note that the status was changed for a large number of items so they have been removed from the
table.

Thanks for your help.

A

Jim Winters

Sof§
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 471.23 Revision 1

Verify that the airborne radiation monitors described in Section 11.5.2.32 of Chapter 11 of the SSAR will be
sensitive enough to detect 10 DAC-hrs in any area of the plant that can be accessed by plant personnel

Response:

Five (5) airborne radiation monitors are described in Subsection 11.5.2.3.2. An additional six (6) monitors for
areas than can be accessed by plant personnel are described in Subsection 11.5.2.3.1. These radiation monitors
are part of the permanently installed AP600 radiation monitoring system and provide general area monitoring.
These radiation monitors are suppiemented by local portable continuous air monitors (CAMs). CAM use is
directed by the Health Physics staff during maintenance operations with a high potential for airborne radioactivity
levels.

The eleven (11) radiation monitors mentioned above monitor selected areas of the plant that can be accessed by
plant personnel. These selected areas are as follows:

1) Fuel Handling Area

2) Auxiliary Building

3) Annex Building

4) Main Control Room and Technical Support Center
5) Containment

6) Health Physics and Hot Machine Shop

7) Radwaste Building

Areas 1, 2, 3, 6, and 7 are monitored by measuring the concentration of radioactive materials in the exhaust air
from each area.

Area 4 is monitored by measuring the concentration of radioactive materials in the supply air.
Area 5 is monitored by three separate airborne process monitors:

1) The Containment Air Filtration Exhaust Radiation Monitor measures the concentration of radioactive
materials in the containment purge exhaust air.

2) The Containment Atmosphere Radiation Radiogas Monitor measures the radiation from the radioactive
gases in the containment atmosphere.

1) The Containment Atmosphere Radiatior N"//F'* Monitor measures the concentration of radioactive
airborne gaseous contamination inside the containment as an indication of reactor coolant pressure
boundary leakage.

471.23-1
£ Rev. |



NRC REQUEST FOR ADDITIONAL INFORMATION

These eleven (11) monitors are sensitive enough to detect 10 DAC-hours as discussed below

SSAR Table 11.5-1 provides a listing of each detector, the principal isotope(s) it monitors, and the detector's
nominal range. The lower value of the detector’s nominal range corresponds to the detector’s minimum
detectable level. These minimum detectable levels are achieved with a 95% confidence level at standard
operating conditions. The following table summarizes Table 11.5-1 and includes the DAC occupational values
from Table 1, Column 3, of Appendix B (Annua! Limits on Intake (ALIls) and Derived Air Concentrations

(DACs) of Radionuclides for Occupational Exposure; Effluent Concentrations, Concentrations for Release to
Sewerage) of 10 CFR 20.

Airborme Process Radiation Monitor

[sotope(s)

e

Detector Minimum
Detectable Level

DAC Occupational
Values - 10 CFR 20,
Appendix B, Table 1

Fuel Handling Area Exhaust Kr-85 1.0E-6 uCi/cc 1.0E-4 uCi/cc
Xe-133 1.0E-6 uCi/ce 1.0E-4 uCi/cc
Auxiliary Building Exhaust Kr-85 1.0E-6 uCi/cc 1.0E-4 uCi/ec
Xe-133 1.0E-6 uCi/cc 1.0E-4 uCi/ce
Annex Building Exhaust Kr-85 1. 0E-6 uCi/ce 1.0E-4 uCi/ce
Xe-133 1.0E-6 uCi/cc 1.0E-4 uCi/cc
MCR Supply Air Duct Particulate Sr-90 1.0E-12 uCi/ce 8.0E-9 uCi/cc
Cs-137 1.0E-12 uCi/ec 6.0E-8 uCi/cc
MCR Supply Air Duct lodine I-131 1.0E-11 uCi/ce 2.0E-8 uCi/cc
MCR Supply Air Duct Gas Kr-85 1.0E-7 pCi/ec 1.0E-4 uCi/cc
Xe-133 1.0E-7 uCi/ec 1.0E-4 uCi/cc
Containment Air Filtration Exhaust Kr-85 1.0E-6 puCi/cc | .OE-4 uCi/cc
Xe-133 1.0E-6 uCi/cc 1.0E-4 uCi/cc
Health Physics and Hot Machine Shop Exhaust | Sr-90 1.0E-13 uCi/ce 8.0E-9 puCucc
Cs-137 1.0E-13 pCi/ce 6.0E-8 uCi/ec
Radwaste Building Exhaust Sr-90 1.0E-13 uCi/cc 8.0E-9 uCi/cc
Cs-137 1.0E-13 uCi/cc 6.0E-8 uCi/cc
Containment Atmosphere N''/F" N-13 1.0E-7 uCi/ce N/A
F-18 1.0E-7 uCi/cc 3.0E-5 uCi/ec
Containment Atmosphere Gas Kr-85 1.0E-7 uCilec 1.0E-4 pCi/cc
Xe-133 1.0E-7 uCi/ce 1.0E-4 uCi/ce

471.23-2
Rev. |



NRC REQUEST FOR ADDITIONAL INFORMATION

The above table shows that for each principal isotope, the minimum detectable level for each monitors
detector(s) is almost two (2) to almost five (5) orders of magnitude below the corresponding 10 CFR 20 DAC
occupational value.

These radiation monitors utilize two basic types of detectors, as described in Section 11.5.2.3.2. The particulate
(Sr-90/Cs-137) and iodine detectors use shielded fixed filters. located in the sample stream, that are viewed by
beta and gamma sensitive scintillators, respectively. The radiogas detectors use beta sensitive scintillators with
their sensitive volumes directly exposed to the process or sample stream.

The response time for each fixed filter detector depends upon background radiation levels. airborne radioactivity
ievels, sample flow rate. and system configuration. When the detectors have achieved statistically accurate
operating conditions, the detector response times are as follows:

1) Step change in radioactivity levels above the ALERT setpoint - < 4 seconds. not including sample
transport time

2) Gradually increasing radioactivity levels above the ALERT setpoint - < 2 seconds. not including sample
transport time.

The step change requires a longer response time to assure that the change is not a spurious radioactivity spike.
The time to achieve statistical accuracy (95% confidence level) can vary from ten minutes to one hour,
depending upon radioactivity concentrations. The only time the detectors will not be operating under
statistically accurate conditiois will be the time following a filter change or a system shutdown for maintenance
Sample transport times are minimized by locating the detectors as close as practicable to the process sample

point.

The response time for the in-line detectors is less than ten seconds. These detectors are prcvided with dynamic
background radiation compensation.

Combining the minimum detectable levels shown in the table above with the detector response 1.mes discussed
above, it has been shown that each monitor is sensitive enough to detect 10 DAC-hours.
SSAR Revision:
In Table 11.5-1, "Radiation Monitor Detector Parameters”, add the following:
Add “(Note 5)" in the "Service column for:
Containment Atmosphere Gas
Containment Atmosphere N''/F'"

Fuel Handling Area Exhaust
Auxiliary Building Exhaust

471.23-3
Westinghouse Rev. |



NRC REQUEST FOR ADDITIONAL INFORMATION

Anrex Building Exhaust

Main Control Room Supply Air Duct (Particulate) - both entries
MCR Supply Air Duct (lodine) - both entries

MCR Supply Air Duct (Gas) - both entries

Containment Air Filtration Exhaust

HP & Hot Machine Shop Exhaust

Radwaste Building Exhaust

In "Notes:" add:

'S. Monitor is sensitive enough to detect 10 Derived Air Concentration (DAC)-hours.”

471.23-4
Rev. | @ Westinghouse
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Winters, James

From: Dino Scaletti

To: Winters, James

Subject: APB00 OITS

Date: Wednesday, February 26, 1997 3:38PM
Jim,

Some of the following may have been already addressed as action NRC

Move Items 1809, 1810 and 1811 to "Action N"

Move ltems 3264, 3265, 3266, 3267, and 3268 to "Action N"
Move ltems 3268, 3270, and 3271 to "Action N"

Move the 15 items referenced in your 2/14/97 fax to "Action N"
Move #5 (RAI 410.263) to "Action N"

Move 1883, 2430, 2431, 2432, and 3518 to "Action N"

Dino

Page 5



FAX to DINO SCALETTI
March 14, 1997

CC:  Sharon or Dino, please make copies for: Bill Huffman
Ted Quay
Don Lindgren
Ron Vijuk
Terry Schulz
Mike Corletu
Ed Cummins
Bob Vijuk
Brian Mcintyre

OPEN ITEM #182 (M5.4.11-5)

In my quest to make sure we have provided NRC with everything needed to prepare an FSER, | am
researching open items from the smallest item number on. The relevant documentation related to
Open Item #182 (M5.4.11-5) is attached. We provided the original fax of a markup on January 10,
1997 (over two months ago). We requested an NRC Status change ad resent the markup on February
20, 1997 (almost a month ago). We included the changes indicated on the January fax in Revision 11
of the SSAR on February 28, 1997 (two weeks ago). Although we understand that NRC may need to
review the IRWST design for ADS actuation, we believe that the information provided is sufficient to
resolve the concerns of item #182. it seems a reasonable request that NRC acknowledge receipt of
the information. We request that NRC provide a definitive action for Westinghouse or provide
direction to change the status of this item. We recommend "Action N". Thank you.

Jim Winters
412-374-5290

&S
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AP600 Open Item Tracking System Database: Executive Summary Date: ¥14/97
Selection: [item noj between 182 And 182 Sorted by ftem #
DSER Secuon/ Trtle/escnption Resp (W) NRC
Branch Question Type Detal Status P TR TNl ... .o M PSR, ... BIER, .. SABRL . % Iy
NRR/SPLR 5414 MTG Ol Corletu M Closed Achon W
M5 4 11 S(PRESSURIZ "R RELIEF DISCHARGE) Section 5 4 11 3 states that the IRWST 1 sized based on the heat load and steam volume following
an actuation of the ADS  Does thes mclude steain. water, and noncondensable gases from all three ADS stages” Provide the analysis
Closed  See Sectuion 6 3 for a discussion of the IRWST dunng accuation of the astomatic depressunzation systemn DISCUSSED AT 172505 MEETING
BETWEEN WESTINGHOUSE AND NRC PLANT SYSTEMS BRANCH
Closed - NRC 10 review following Westinghouse moviding of specific SSAR reference  Speafic reference provided by fax markup of SSAR on January
10, 1997 Specwuic reference included m SSAR Revision 11 of 272897 jww
~N
-
1 Total Records 1
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54103

£4.104

54.11

5. Reactor Coolant System and Connected Systems

Design Evalaation

An evaluation venfies the design adequacy and structural integrity of the reactor coolant loop
and the pnmary equipment supports system. This evaluation compares the analytical results
with established criteria for acceptability. Structural analyses demonstrate design adequacy
for safety and reliability of the plant in case of a seismic disturbance. and/or loss of coolant
accident conditions. Loads that the system is expected to encounter during its lifetime
(thermal, weight, and pressure) are applied, and stresses are compared to allowable values.
Subsection 3.9.3 discusses the modeling and analysis methods.

Tests and Inspections

Nondestructive examinations are performed according to the procedures of the ASME Code,
Section V, except as modified by the ASME Code, Section III, Subsection NF.

Pressurizer Relief Discharge

The AP600 does not have a pressurizer relief discharge system. The AP600 has neither power
operated pressurizer relief valves nor a pressurizer relief discharge tank. Some oi the
functions provided by the pressurizer relief discharge system in previous nuclear power plants
are provided by portions of other systems in the AP600.

The safety valves connected to the top of the pressurizer provide for overpressure protection
of the reactor coolant system. First-, second-, and third-stage automatic depressurization
system valves provide for depressurization of the reactor coolant system and venting of
noncondensable gases in the pressurizer following an accident. These functions are discussed
in subsections $.2.2, 54.12, and in Section 6.3. The AP600 does not have power operated
relief valves connected to the pressurizer.

The discharge of the safety valves is directed through a rupture disk to containment
atmosphere.

The discharge of the first-, second-, and third-stage automatic depressurization system valves
is directed to the in-containment refueling water storage tank. For the automatic
depressurization system valves, the following discussion considers cnly he gas venting
function. Only the first stage automatic depressurization valves are 1se to vent non-
condensible gases following an accident. The sizing considerations and design basis for the
in-containment refueling water storage tank for the depressurization function are discussed
throughout Section 6.3. The provisions to minimize the differcntial pressure between the
containment atmosphere and the intenior of the in-containment refueling water storage tank
are also discussed in subsection 6.3.2.

The safety valve on the normal residual heat removal system, which provides low temperature
overpressure protection, discharges into the in<containment refueling water storage tank. See
subsection 5.4.7 for a discussion of the connections to and location of the safety valve i the
normal residual heat removal system.
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Design Bases

The containment has the capability to absorb the pressure increase and heat load resulting
from the discharge of the safety valves to containment atmosphere. The in-containment
refueling water storage tank has the capability to absorb the pressure increase and heat load
from the discharge, including the water seal, steam and gases, from a first-stage autornatic
depressurization system valve when used to vent noncondensable gases from the pressurizer

following an accident. The venting of noncondensable gases from the pressurizer following
an accident is not a safety-related function.

System Description

Each safety valve discharge is directed to a rupture disk at the end of the discharge piping.
A small pipe is connected to the discharge piping to drain away condensed steam leaking past
the safety valve. The discharge is directed away from any safety related equipment,
structures, or supports that could be damaged te the extent that emergency plant shutdown is
prevented by such a discharge.

The discharge from each of two groups of automatic depressurization system valves is
connected to 2 separate sparger below the water level in the in-contain.nent refueling water
storage tank. The piping and instrumentation diagram for the connection between the
autorratic depressurization system valves and the in-containment refueling water storage tank
is shown in Figure 6.3-1. The in-containment refueling water storage tank 1s a stainless steel
lined compartment integrated into the containment interior structure. The discharge of water,
steam, and gases from the first-stage automatic depressurization system valves when used to
vent noncondensable gases does not result in pressure in excess of the in-containment
refueling water storage tank design pressure. Additionally, vents on the top of the tank protect
the tank from overpressure, as described in subsection 6.3.2.

Overflow provisions prevent overfilling of the tank. The overflow is directed into the
refueling cavity. The in-containment refueling water storage tank does not have a cover gas
and does not require a connection to the waste gas processing system. The normal residual

heat removal system provides nonsafety-related cooling of the in-containment refueling water
storage tank.

Safety Evaluation

The design of the control for the reactor coolant system and the volume of the pressunizer is
such that a discharge from the safety valves is not expected. The containment design
pressure, which is based on loss of coolant accident considerations, is greatly in excess of the
pressure that would resul! from the discharge of a pressurizer safety valve. The heat load
resulting from a discharge of a pressunizer safety vaive is considerably less than the capacity
of the passive containment ccoling system or the fan coolers. See Section 6.2.

Venting of noncondensable gases, including ciitrained steam and water from the loop seals in
the lines to the automatic depressurizations system valves, from the pressurizer into spargers
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5. Reactor Coolant System and Connected Systems

below the water line in the in-containment refueling water storage tank does not result in a
significant increase in the pressure or water temperature. The in-containment refueling water
storage tank is not susceptible to vacuum conditions resulting from thz cooling of hot water
in the tank, as described in subsection 6.3.2. The in-containment refueling water storage tank
has capacity in excess of that required for venting of noncondensable gases from the
pressurizer following an accident.

Instrumentation Requirements

The instrumentation for the safety vaive discharge pipe, containment, and in-containment
refueling water storage tank are discussed in subsections 5.2.5, 5.4.9, and in Sections 6.2 and

6.3, respectively. Separate instrumentation for the monitoring of the discharge of
noncondensable gases in not required.

Inspection and Testing Requirements

Sections 6.2 and 6.3 discuss the requirements for inspection and testing of the containment
and in-containment refueling water storage tank, including operational testing of the spargers.
Separate testing is not required for the noncondensable gas venting function.

Reactor Coolant System High Poiat Vents

The requirements for high point vents are provided for the AP600 by the reactor vessel head
vent valves and the automatic depressurization system valves. The primary function of the
reactor vessel head vent is for use during plant startup to properly fill the reactor coolant
system and vessel head. Both reactor vessel head vent valves and the automatic
depressurization system valves may be activated and controlled from the main control room.
The AP600 does not require use of a reactor vessel head vent to provide safety-related core
cooling following a postulated accident.

The reactor vessel head vent valves (Figure 5.4-8) can remove noncondensable gases or steam
from the reactor vessel head to mitigate a possible condition of inadeq..ie core cooling or
impaired natural circulation through the steam generators resulting from the accumulation of
noncondensable gases in the reactor coolant system. The design of the reactor vessel head
vent system is in accordance with the requirements of 10 CFR 50.34 (f)(2)(vi).

The first stage valves of the automatic cepressurization system are attached to the pressurizer
and provide the capability of removing noncondensable gases from the pressunizer steam space
following an accident. Venting of noncondensable gases from the pressurizer steam space is
not required to provide safety-related core cooling following a postulated accident. Gas
accumulations are removed by remote manual operation of the first stage automatic
depressurization system valves.

The discharge of the automatic depressunzation system valves is directed to the
in-containment refueling water storage tank. Subsection 5.4.6 and Section 6.3 discuss the
automatic depressunization system valves and discharge system.
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