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Dear Mr. Borchardt:

Enclosed are three copies of the Westinghouse responses 10 NRC requests for additional information
on the AP600. In addition, revisions of responses previously submitted are proviued.

A listing of the NRC requests for additional information responded 1o in this letter is contained in
Attachment A.

These responses are also provided as electronic files in WordPerfect 5.1 format with Mr. Kenyon's
copy.

If you have any questions on this material, please contact Mr. Brian A. McIntyre at 412-374-4334.
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 220 33

NUREGAOR S8 reported that, during severe acadent conditions, no leakage was detected trom any of the three
ctrent electrical peactration assemblhics (EPAS), under the tollowing conditions (1) D. G. O'Brien EPA, 361 F. 155
psiafor 10 days, (2) Westinghouse EPA 400°F. 75 psia for 10 days, and (3) Conax EPA. TO0CF, 135 psia tor 10
divs. However, the SSAR does not address what EPAs will be used for the APGOO. Provide u commtiment  the
SSAR that EPS penetrating contamment be ar Jeast as strong as the steel contamment yessel (Section 38,2 of the
SSAR)

Response

The cleainical penctration assembhies are described in SSAR Subsection 3.X.2.1.6 and are depicted i sheets X and
Yot Figure 1824 Thewr performance under severe acaident conditions is described 1n SSAR Subsecton 3.8,24.2.5.
Fhe clectncal penetraton assemblies are procured as equipment and the detmls are dependent on the suppher, The
assemblies will be guahified for the contanment design basis event conditions as descnibed in SSAR Appendix 3D
The assembhies will be procared 1o be similar 1o one of those tested by Sandia as reported in NUREG/CR-5334 and
will have ultrnate capacities consistent with those demonstrated i the Sandia tests. The alumate capacity of the
EPAS s prmartly determined by the temperature. The maximum temperature of the contamnment vessel helow the
operatng deck dunng a severe accident 1s reported i Appendix L of the PRA Report as 3157F. This s signiticantly
helow the capabibty of the assemblies tested trom the three supphiers.

SS5AR Revision:
Revise the last paragraph of Subsection 3.8.2.4.2.5 as follows:

Electnual penetrations have a pressure boundary consisting of the sieeve and an end plate contaimng a senes
ot modules, The pressure capacity of these elements is large. Tests at pressuses and emperalures representative of
severe accodent condinons are described in NUREG/CR-5334 (Reference 5). where the Westinghouse penetrtions
were arradiated, aged. then wsted to 75 psia at S00VF, Other electrical penetration assemblies were tested 10 higher
pressures and emperatures, The penetration assemblies for the APS0O are similar 10 one of those tested by Sandia
as reported in NUREG/CR-5334. These tests showed that the electrical penetration assemblies would withstand

severe acodent condimons.
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 231 23

in the Novembar 30, 1992 response o Q2316 regarding the lateral carth pressure foads, Westinghouse states that
the sesime Category | retuming structures and below grade extenion walls are designed 1or the worst case enveloping
the laterad canth pressare, and that the SSAR will be suitably revised.  Westinghouse's response bes not cleardy
address the fact that the Eaeral earth pressures aong the walls of the NI are a functon of the Lieral extent and
Character of the backfill sorls, Based on the above,

A Specity, i the SSAR, acceptable ranges of hacktill properties (such as compacted sotl densitv. mimmum
acceptable degree of compacuon, range of sizes, etc,) tor backtill sods 1o ensure that the design s adeguate
andd

b Justty the use of the Mononobe-Okabe (MO method for calculating the lateral soil loads on walls of the
NI where wall movements relative o the surrounding soil may aot develop fnlure strans i the sol.

Response

a The design of the nuclear island is not influenced by backfill propenties. Backfill material wili not be
used against the exterior walls of the nuclear island structures. The excavation will have a vertical face
as described in the following revision to the SSAR

b Please see the response to RAI 220 41 for a discussion of the method for calculating the lateral soll
loads

SSAR Revision

Add the tollowing Subsection to the SSAR:

251 Excavation and Backfili

Excavation in soul for the nuclear island structures below grade will use @ soil naling method. Soil nailing is
a method of retumng carth in-situ. - As the nuclear island excavation progresses vertically downward. hoies are
drilled horizontally info the adjomning undisturbed soil. a metal rod is inserted nto the hole. and grout i1s pumped into
cach hole 1o fill the hole and to anchor the "nail” rod,

As approximately cach five feet depth of the nuclear sland excavation 1s completed. nominal eight 1o ten inch
duameter holes are drilled horizontally through the vertical tace of the excavation o adjcent undisturbed sol.
These "nad” holes, spaced horizontally and vertically on five 1o six feet centers, are driiled slightly downward at
tifteen degrees to the horizontal. A "nadl”, normally & one inch diameter metal bag/rod, is center located for the full
length ot the hole. The nothinal length of soil nails are 60% 0 70% of the wall height. depending upon soil
conditions. The hole is filled with grout 1o anchor the rod 1o the soil. A metal face plate is metalled on the exposed
end of the rod at the excavated wall vertical surface. Welded wire mesh is hung on the wall surface for wall
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision |

remdorcenent and secured o the soil naal tace plates tor anchorage. A 4000 psi to SO0 psi non-expansive pea
pravel shotcrete mix s hlown onto the wire mesh 1o form a4 nommal four o sixoinch thick sail retaning wall,
installavon of the soul retamming wall Closely follows the progress ol the excavation and s from the 1op down, with
cach ware mesh-remntorced, shotcreted wall sectuon being supported by the soil "nanls” and the preceding elevations
ol soid maded wall placements.

Sonl nahing as a method of sotl retention has been successtully used on excavations up 1o 857 deep on projects
in the LS. Souls have been retined for up 1o 907 in Egrope. The siat of Califorma CALTRANS uses soil naling
extensively tor excavabions and sotl retention istallations.

The specific sol natng system s based on actual sold condrions, site condiions, and apphied construction
surcharge loads. The design of the external walls below grade does not take any credit tor the soud mals. Since the
exterior widls below grade are designed for a range of soil condions, including hard rock and soft rock. sotl nathng
has no effect on the overall results of the SST analysis.

The sold naling method produces a verucal surface down 10 the bottom of the excavaton and 1s used as the
outside forms tor the extenor walls below grade of the nuclear island. Concrete 18 placed directly aganst the vertical
concrete surface ol the excavabon

For excavation m rock. foar 1o sex inches of shotcrete are hblown on to the rock surface. The concrete tor the
extenor walls 1s placed agminst the shotcrete. The shoterete contains a crystalline waterproofing material as descnibed
in Subsecuon 340,11,

Revise Subsection 3.3, 11,1 as shown below

3.4...1.1  Protection from External Flooding

The probable maximum tlood tor the APAO has been established at less than the timshed grade as discussed
previousty i Section 2.4 The probable maximum Hood results from site spectfic events, such as river tlooding,
upstream dam falure, or other natural causes

Flooding  does not occur trom the probable muximum precipitation. Water from rool draans and/or scuppers.
as o well as aunott from the plant site and adgacent areas. 1s conveyed 1o catch basins, underground pipes. or directly
to open ditches by sloping the ributary surtace area. The site 18 graded to offer protection to the seismie Category
| structures

The hugh ground water table mtertace 1s at two feet below the grade elevation. as discussed previously in Section
" %
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1
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The sesmic Category 1 structures below grade are protected against tlooding by waterstops and a waterproofing
system. The waterprooling system s provided by the inroduction of a cementitious crvstalhine waterproofing additive
o the naled sonl retention wall shoterete or 1o the shoterete apphied 1o the rock surface as deseribed in Subsection
2510 For the horzontal surtace under the basemat. the cementitious crystalhine waterproofing additive is added o
the mud mat. The waterprooting additive 1s o emigue chemical treatment added 10 the concrete at the time of batching
and consists of portland cement. very fine sthea sand. and vanous active propnietary chemicals. The active chemigals
react with the moisture an fresh concrete, and the byproducts of cement hvdration cause a catalytic reaction
generating a non-soluble crysiathine formation of dendritic fibers throughout the pores and capillary tracts of the
conerete, The concrete 1s thus seaded aganst penetration of water or higuid,

4 231.23(R1)-3
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 230 .37

Section 3.7.2.2 of the SS5AR describes the importance of the mass participation from the high trequency structural
modes of the stuck model in the honzontal and. particularly, the vertical directions due 10 the rigidity of the
contwnment internal structures. [t s not Clear how the contributions of the predomiant high frequency modes o
the structural responses were taken o account in the analyses. Particularly, provide the tollowing information

i the cutod! frequencies used in the horizontal and vertical tme-history analyses of the fixed hase model (the case
ol structures founded on rock sie).

b the cutoft trequencies used in the horzontal and vertical SS1 analyses using the complex trequency response
analysis method, and provide the basis for the cutoft freguencies selected.

¢ detls of the separate seismic analysis using the coupled contmnment internal structures and reactor coolant loop
(RCL) lumped-mass model (Page 3.7-5, first paragraph) and the difference i the response results between this
separate sewsmic analysis and the onginal seismic analysis. Was this "separate analysis” done using the fixed
base model tor the rock site condition?

4. detuls for considering the high frequency effect 1o the vertical responses (forces and moments) of the
contmnment internal structures (Page 3.7-5, first paragraph). Was this consideration applied only to the vertical
seistice analysis of the fixed base structural model for the rock site condition?

Response (Revision 1)

a, The cutoff trequency used in the horizontal and vertical time-history analyses of the fised-base model for the
hard rock site 15 34.0 hertz.

b The cutoft frequencies-used-an for the SST analyses using the complex fregquency response analysis method are
13 herz m the horzontal and vertical directions it the soft rock site, and 15 and 21 hertz in the horizontal and
vertical directions, respectively. tor the soft-to-medium stiff soil site-sn-the -horzontal-and-vertical -directions,

hiesas caiobl Freapimin b abe sedociad Based oithe fobowang

o bhe A3 hers ool ey dsed Hethe SHE apabyses dor the bt fock sieiv b aceordisioe with the
reci oot of Regabatory Gude 160 The 15 hortse and 24 hertz omiob treguencies bsed e the S5
MMWW%W«%WW&WMW

o Fhecadorbated acoseraion time bastores for the ol so thediam st ot she-are ol sitended fo-be st
one - Iasponse doeelerations rom-the bard-sockthe sobt sock - and the sob-to-medinin st sod s ies age
wisverhofd bop des iy priepees
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision |

o Nhanmiin tesabier forces aind okl disprlaceinenin are desiiated By thone thodb Hregneds e dower Hian
the ottt Bregoiin ges Dhepelore sospoimes ot begiiedi v fange bisher than the ool Breguenoy will

These cutoft trequencies tor the SSI analyses are selected based on the following reasons:

(1 The 33 henz cutoff frequency used i the soft rock case follows the requirement in NRC Regulatory Guide
1.60),

12) The 1S hertz and 21 henz cutoft frequencies used v the soft-to-medium sttt sl case are selected based
on the major composite natural frequencies of the soil-structures system. The calculated acceleration
responses tor the soft-to-medium stiff soil case are not inended to be "stand alone” in the design of AP6OO.
Response accelerations from the hard rock, soft rock. and the soft-to-medium stift soil cases are enveloped
for design purposes.  In the frequency range between the catoft frequency and 33 hentz, acceleratuon
responses from the soft-to-medium sutl soil case are not controlling.

(1) The maximum member forces and nodal displacements for the soft rock and the soft-to-medium sufl soil
cases are caleulated by converting responses in the frequency domain into responses in the time domain.
Theretore, these responses are dominated by contributions from the low trequency ranges. Furthermore,
the complex frequency response analysis method vsed has considered the entire model mass.  Theretore,
the "missing mass” adjustments necessitated in mode superposition analyses technigue are not applicable.
It 15 concluded that the SST responses from the frequency range higher than the cutot! frequencies have
neghgible effects on the calcalated maximum member forces and nodal displacewents within each of the
soft rock and the soft-to-medium stiff sotl cases.

¢ The analysis referenced in the question s an carlier analysis presented in Revision O of the SSAR. The seismic
analysis has been revised as presented tn Revision | of the SSAR Secuon 3.7.2.2.

Refer to Revision | of SSAR Secuon 3.7.2.2. Member forces for the hivd rock site are calculated using the
fined base combined nuclear sland stuck model. The mode superposition time history analysis method is used
o caleulate the sersmic response member forces for the coupled sheld and auxiliary buldings and for the steel
contnment vessel, The response spectrum analysis (RSA) technique is used to calculate the response member
torces. of both horizontal and vertical excitations, for the containment internal structures,

For comparison purposes, seismic member forces for the containment internal structures are also calculated using
the mode superposition tme history analysis method and compared with the member forces from the RSA
method. This comparison shows that:

o The verucal forces determined by the mode superposition time history analysis are approximately 10% 1w
0% of those caleulated by the RSA, and
»
¢  The horizomtal forces determined by the mode superposition time history analysis are approximately 104
to 309% less than those calculated by the RSA,

230.37(R1)-2 .
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

LA b e e b b e e e FiBeed e s abieves A descirbed Hibs cotsidetabion aeas apblied o both

For the hard rock case, member forces at the coupled auxiliary and shield buiddings are calculated using the
inode superposition tume history technique including al! modes up o 34 hertz. Because the mass participation
of the coupled auxaliary and shield butldings is less than Y07, the member forces from the time history analysis
are venfied by comparing with equivalent member forces computed using the response spectrum analysis methuod
with the APG(X) design response spectra.  The response spectrum analysis is performed using the double sum
modal combination and the SRSS co-directional combmnation method, in conjunction with a 34 hertz frequency
cutotf and consideration of “all missing mass”. This comparison shows that the two analytical methods produce
compatibie force responses,

in additzon, the combined fixed-base nuclear island model is reanalyzed using a 64 hertz cutoff frequency to
iclude a mingmum 90% mass participation of the coupled auxiliary and shield buildings. The procedures and
models used in thas mode superposition time history analysis are the same as those used 1o establish the design
member forces, except the cutoff frequency is 64 hentz instead of 34 hertz, and the solution time step used is
(.0025 second instead of 0.005 second. For the coupled auxiliary and shield buildings model, the cumulative
participating masses are 99%. 99%, and 947 for the NS, EW_ and Vertical directions, respectively. The member
torces from this analysis (Case 2 responses) are compared with design member forces (Case 1 responses) and
are shown in Table 230.37-1.

From the comparison in Table 230.37-1. responses are shown 10 be closely matched except for vertical (axial)
forces at the two bottom elevations where results including higher mass participation are larger. This mismatch
is doe to the high vertical natural frequencies at the lower portion of the structure near the fixed boundary
conditon: as a result. a portion of the nodal mass did not participaie in the modal tme history analysis with 34
hertz cutoff frequency. However, these vertical forces are conservative since they are smaller than those
calculuted using the response spectrum analysis method as described above.,

In the fixed-base combined nuclear island lumped-mass stick model used for the hard rock site, the steel
conainment vessel stick and the containment internal structures stick are connected to the coupled auxiliary and
shield buildings stick through "ngid” beam elements (representing concrete slabs) at elevations 100 and 82.57
respectively.  Since these slabs are connected to the extenor walls and all exienor walls at and below grade
iefevation 100") are supported by the hard rock site through fixities in boundary conditions, stick-to-stick
interaction for the hard rock case is judged to be negligible. Furthermore, the coupled stick model was used
in the fixed-base analyses where the various stick models are connected as described above. Any stick-to-stick
interaction effect is captured automatically in the responses. Specifically, they are captured in the results from
the mode superposition. time history analysis with 64 hentz cutoff frequency and from the above response
spectrum analysis which considered all "missing mass”.
»
SSAR Revision: NONE

230.37(R1)-3
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Table 230,371
Comparison of Seismic Forces and Moments
Coupled Auxibiary and Shield Buildings
Hard Rock Site Condition

Eley || Axial Force || N-S Shear || E-W Shear Torque N-S Moment || E-W Moment
(fy | (10" kips) (x 10" kips) (x 10" kips) (x 10" k-fr) (x10" k-f) (x10" k-ty
Case l!(‘asc 2| Case ll(‘asc 2| Case 1 |Case 2|f Case | [Case 2)) Case 1 | Case 2 §f Case 1 | Case 2
e E&

307 25 25 32 il
1.67 1.69 265| 1.69 249 248 5 5

297 73 73 Lt X5
369 | 3173 547 542 5071 S.06 3] i

284 190) 190 223 220
7091 7.19 933 | 925§ R47 | RA4R 27 27

272 391 391 441 443
1L.17 ] 1138 933 | 925 47| R4R 52 52

246 631 631 659 656
1308 | 1298 || 1445 1447 ) 1464 | 14.76 53 54

241 697 697 722 719
1429 | 1384 | 1554 | 1545 1583 | 1591 54 54

230 %43 R43 %92 X8y
1646 | 1549 || 1758 | 1762 |1 1785 17.90 6X 66

210 11351 1134 1234 1233
19521 1753 ] 20371 2067 || 20.14 | 20.17 93 92

150 1807 1800 1893 R84
22171 1958 || 24.03 | 2407 || 22.66 | 2297 788 1 790

16l 23411 2313 2316 2305
23621214901 2641 | 2608 || 2542|2578 0531 954

153 2513 | 2484 2428 2466
2826|2443 || 2941 | 2864 || 2963 | 29,78 698 700

135 J081 | 2942 2940) 2949
279213041 |1 3381|3319 | 3641|3624 OSR [ 954

118 3538 | 3497 3422 3429
2094 | 36.24 || 36623790 ) 41.13 | 41.55 1175 ] 1189

100 4200 | 4359 3037 4154

Note: The seismic force and moment responses are determined using the mode superposition tune history
technigque with 3 components of carthquake input simelaneously. Case | responses are computed using
At = 0,008 second and cutoff frequency = 34 hz, Case 2 responses are computed using At = 0.0025 second
and cutotf frequency = 64 hz,

230.37(R1)-4
o @ Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 230 41

i Secuon 3.7.2.33 of the SSAR states that for soil-structure interaction (SS81) analyses. the nuclear island
hasemat and the periphery walls of the embedded portion of the nuclear 1sland are represented by a
three-dimensional fimte element model. When the basemat was modeled. has the flexibility of the hasemat
heen considered in the SS1 analyses!

b, Evaluate the possibility of the out-of-phase interaction between the shield building. steel containment vessel
and contamment air battle (Secton 3.7.2.3.3 of the SSAR).

Response: (Revision 1)

i

h

In the soil-structure interaction analysis. the entire nuclear island is represented by a stick model except for the
hasemat and the embedded portions of the exterior walls which are modelled with 3D sohd elements and shell
elements, respectively. This model of the embedded portion models the boundary of the nuclear island. but not
the flexibility of the hasemat. However, considering that the basemat thickness is 6 feet and the interior walls
are closely spaced, any local tlexibility of the basemat in the vertical direction is negligible.

At the 3 slab elevations (grade at 1007, 82,5, and basemat at 66.5), horizontal nigid beam eclements are
modelled along the extenior wall (shell elements) o simulate the stiffering effect provided by the slab to the
wall, At these same elevations, horizontal rigid beams are also used to connect the shell elements with the stick
model. The locaton of the rigid beam elements at elevations X2.5" and 100" are shown in Figures 230.41-1 and
230.41-2, respectively.

Al the basemat (elevation 66.57), horizonta nigid beams are used:

(1) at the extenior wall to simulate slab ngidity and to connect the stick model with the extenior wall (as stated
above), and

(2) 1o simulate the stiffening effects provided by the internal walls to the basemat.
The location of the ngid beam elements at elevation 66.5" are shown n Figure 230.41-3,

The design configuration of the steel containment vessel, the contamnment air baffle and the shield building is
shown in Figures 1.2-12 and 1.2-13.

The steel contmnment vessel, presented in Section 38.2.1.2, 1s designed as an independent, free-standing
structure. The bottom head is embedded in concrete. with concrete up to elevation 100 feet on the outside and
elevaton 10X feet on the inside.  Above elevaton 100 feet, seismic gaps are provided between the steel
continment vessel and ghe shield building.

230.41(R1)-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

512 Response Revision |

APG0OO

The contament wr baffle, presented in Section 3.8.4.1. 3, is supported from the surface of the steel containment
vessel at regulior itervals. It will displace wgether with the contiunment vessel during a setsmic event, A
flexible connection is provided between the ar battle and the shield building roof structure, This fiexible
connection is designed to accommaodate the differential displacement, determined using the absolute sum method,
between the contunment vessel and the shield building.  Therefore, scismic interacuon between the shield
butlding and the contanment vessel through the wr baffle s negligible,

The maximum seismic displacements relative 1o top of basemat tor the shield building and the steel containment
vessel wre given n tables 3.7.2-% and 3.7.2-9 respectively. The maximum horizontal seistnic displacements
relative 1o the top of basemat, at the top of the contanment vessel and the top of the shield building are 0,95
inches and 0,42 inches, respectively,  The maximum relative displacements between these structures are
negligible in comparison with the design gap provided. see Figures 1.2-12 and 1.2-13. There is no out-of-phase
inleraction between the shield butlding and the containment vessel/air batfle.

Structure o structure mteraction between the steel containment vessel and the shield buiiding through the
common foundation during a seismic event 1s considered. because a coupled model connecting the nuclear wshand
structures (o the same toundation is used in the seismic analyses.

SSAR Revision: NONE

230.41(R1)-2

Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Mfesponse Revision 1
AP&0OO

Figure 230.41-1
Foundation of the Seismic Analysis Model
tor The Nuclear Island, Elevation 82'-6"
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Response Revision |

Figure 230.41-2
Foundation of the Seismic Analysis Mode|
for The Nuclear Island, Elevation 100'-0"
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Response Revision 1

Figure 230.41-3
Foundation of the Seismic Analysis Model
for The Nuclear Island, Top of Basemat
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 230.42

The following request for additional information pertains to Section 3 7.2.4 of the SSAR:

a.  The first paragraph of Section 3.7.2.4 states that the nuclear island SS1 responses generated for the analysis
and design of seismic subsystems include nodal displacements, nodal accelerations and floor response
spectra (FRS).  Explain how the structural member forces (forces and moments) used for the structural
design were generated for a soil site condition

b The last paragraph of Section 3.7.2.4 (Page 3.7-7) states that the selected soil conditions envelop the
potential variation of soil properties and. therefore, the guidelines of SRP Section 3.7.2 for the variation
of soil properties were not considered. Justify this statement, especially. when structures are founded on
soft sotl site for which the variation (uncertainty) in soil properties should be carefully considered.

Explain the differences between the two phrases “the time-history SSI analysis using the program SASSI”
and "the complex frequency response analysis using the program SASS].”

d. When the computer code SHAKE was applied, which sotl degradation curve was used?

Response: (Revision 1)

a

I'he structural member forces used for the structural design for the soil site condition are generated as described
in the last paragraph of subsection 3.7.2.1.1.

The soft soil profiles considered in the SSi analysis (see Figure 2A-7 of the SSAR, Appendix 2A) has a linear
shear wave velocity profile varying from 1000 ft/sec at the ground surface to 1200 fi/sec at 240 ft depth. This
profile is considered the minimum “best estimate” velocity profile among the soil cases. In order to study the
effect of lower bound shear wave velocities associated with the variation in the "best estimate” profile, a
reduction of 50 percent in the low-strain shear modulus was analyzed. The resultant shear wave velocity for
the lower bound case has a low-strain velocity of 707 ft/sec at the ground surface increasing to 850 ft/sec at
240 ft depth. This profile was analyzed using SHAKE and the Idriss 1990 soil curves (see response to RAI
230.79). The resultant strain-compatible soil properties were used in the 2D SSI analysis in the NS direction
considering the depth to base rock of 120 ft and the water table at grade level. The SSI results of this case
(marked as the lower bound soft soil case) are compared with the SSI results of the minimum "best estitnate”
profile (marked as the soft soil case) and with those of other design profiles (hard rock. soft rock. soft-to-
medium soil) in Figures 230.42-1 through 230.42-11. As shown in these figures, the results of the lower bound
soft soil case are enveloped by the results of other SSI cases except for small exceedences at very low
trequencies (less than | Hertz) with no significant effect on the design responses. Based on these results. the
soft soil profile (1000 ft/sec at the surface to 1200 ft/sec at 240 depth) is considered 1o be the minimum “best
estimate™ profile in the ste interface conditions.
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As discussed in responses to RAI 230 34, Section 3.7 2.4 will be revised and the statements are clarified to

read as follows:

®  The soil-structure interaction (851) analyses of the nuciear island are performed using the program SASSI.
and

®  SS5I analyvses are performed using the complex fraquency response method with computer program SASSI.

d.  As discussed in Section 2A.4, the strain-dependent shear modulus and damping curves used in the free-field
SHAKE analysis are presented in Figures 2A-8 for soil materials and in Figure 2A-9 for rock materials. These
curves are obtained from references 6. 7 and 8 shown in Subsection 2A.7,

SSAR Revision:

See SSAR revision identified in response to RAl 230 .34
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Figure 230.42-1
2D SASSI Anadysis. N-S Direction
Lower Bound Sott Sod Profile
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2D SASSI Analvsis. N-S Direcuon
Lower Bound Soft Sail Profile
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Figure 2300.42-3

2D SASSI Analysis. N-S Direction
Lower Bound Soft Soil Profile
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Figure 230,424
2D SASS! Analvsis, N-S Direction
Lower Bound Soft Soil Profile
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Figure 2300,42-5
21 SASSI Analysis, N-S Direction
Lower Bound Soft Sol Profile
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Figure 23042-6
2D SASSIT Anadysis, N-§ Darecuon
Lower Bound Soft Soil Profile
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Figure 230.42-7
2D SASSI Anadysis. N-S Direcuon
Lower Bound Soft Soil Profile
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Figure 230428
2D SASSI Analysis. N-S Direction
Lower Bound Soft Soil Profile
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Figure 230429
2D SASSI Analysis, N-S Direction
Lower Bound Sott Soil Profile
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Figure 2300.42-10
213 SASSI Analysis, N-S Direction
Lower Bound Soft Soil Profile

ACCELERATION RESPONSE SPECTRA

4.9 T T

L T 67177 T w . R i L% 97
= Ri~AX HARD ROCK CIS N-S Dirsotion
'''''' A2-X SOFT ROCK
= = B2-WX SOFT TC MEDIUM NODE 3283, Elev. 187.17
~--- C2-WX SOFT SOIL
- D2=WX LOWER BOUND SOFT $IL 2% DAMPING

w
=

SPECTRAL ACCELERATION Sa-g
n
©

-
w

]
1!

FREQUENCY-CPS

230.42(R1)-12
Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

AP600

Figure 2300.42-11
2D SASS! Anadysis. N-S Direction
Lower Bound Soft Soil Profile
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Question 230 79

From the review of Figures 3.7.1-14 and 3.7.1-15 of the SSAR, it appears that the soil shear degradauon curves tor
the typical soil used in the analysis and design are based on the soil shear degradation model recommended by H.B.
Seed and LM, Idriss in 1970, A comparison of the shear degradation curves presented in Figures 3.7.1- 14 and
$.7.1-1% 10 the SSAR with the current published industry results, such as the results published by M. ldriss and
Geomatnix in 1990, shows that the Seed-Idnss 1970 curves overestimated the soil strain degradation. The staft
anticipates that the use of the Seed-ldriss 1970 curves in the SSI analyses of the NI structures will underestunate
the seismic structural responses. Provide the basis for using the Seed-ldnss 1970 curves in the SSI analyses.

Response: (Revision 1)

The wibject ot RAL wan-chisctinned Juibe o
Bechied o et abadvowes on Apfi b4 WMNAWWW WMMM
o May A wrttben fesporise o Hins RA wall be prapased folowie Hie May shooting.

The range of soil degradation curves proposed by Seed & Idriss in 1970 and confirmed in the 1984 study are shown
in Figures 230.79-1 and 230.79-2. The average curves comesponding to this range with luniting soill material
damping value of 15 percent were used in the seistnic SS1 analysis of the NI with the foundation soil sites. The soil
degradation curves reported by Idriss (1990) are also shown in these figures. In order to assess the impact of the
new sonl degradation curves on seisimic SS1 responses, the case of soft-to-medivm soil case was re-analyzed in the
EW direction using the Idriss 1990 soil degradation curves and the 2D SS1 modei of the nuclear island. The results
of 2D analyses are compared with the 3D design responses in Figures 230.79-2 through 230.79-13. As shown in
these figures. and depending on the nodal location, some small vanations are observed wiih respect to the frequency
and amplitude of the response. These differences are small and are generally covered by the 3D enveloping results.
In light of the results of this parametnc study and considering the fact that the design respoases are the enveiope
of all soil and rock cases. re-analysis of SS1 cases using idriss 1990 curves are not considered warranted.

in relavon to the above RAL a concern was raised by the NRC team during the July 1994 audit regarding the
adequacy of the range of soil degradation curves for sites with clay contents. In order to address this concern, the
site-specific soil degradation curves for the Savannah River Site (marked as Geomatnix and Bechtel) and the Lowung
site are compared with the range of Seed & Idriss curves in Figures 230.79-14 and 230.79-15. The soil materials
at these two sites can be characterized as silty sand and clavey sand. As can be observed from these figures. the
range in Seed & Idnss' study adequately covers the soll degradation curves of these sites. On the other hand. the
stran-dependent properties of pure clay materials with high plasticity fall above the range in Seed & Idriss’ study.
However, sites with pare high plastic clay would not meet the AP600 interface requirements for minimum shear
wave velocity chat.ctenstics and for bearing capacity.

SSAR Revision: NONE
»
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Figure 230.79-1
2D SASSI Analvsis, E-W Direction
Sonl Degradauon Curve Evaluation
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Figure 230 79-2
2D SASSI Analysis, E-W Direction
Soil Degradation Curve Evaluation
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Figure 230.79-3
2D SASSI Analysis. E-W Direction
Solil Degradation Curve Evaluation
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Figure 230.79-4

2D SASSI Analysis, E-W Direction
Soil Degradation Curve Evaiuation
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Figure 230

79-5

2D SASSI! Analysis. E-W Direction
Soil Degradation Curve Evaluation
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Figure 230.79-6
2D SASSI Analysis, E-W Direction
Soil Degradation Curve Evaluation
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Figure 230.79-7

20 _.ASSI Analysis. E-W Direction
Soil Degradation Curve Evaluation
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ACCELERATION

Figure 230.79-8
2D SASSI Analysis, E-W Direction
Soil Degradation Curve Evaluation
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Figure 230.79-9
2D SASSI| Analysis. E-W Directic..
Soil Degradation Curve Evaluation
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Figure 230.79-10
2D SASS!| Analysis, E-W Direction
Soil Degradation Curve Evaluation
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Figure 230.79-11
2D SASSI Analysis, E-W Direction
Soil Degradation Curve Evaluation
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Figure 230.79-12
2D SASSI Analysis, E-W Direction
Soil Degradation Curve Evaluation
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Figure 230.79-13
2D SASSI Analysis. E-W Direction
Soil Degradation Curve Evaluation
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Figure 230.79-14
2D SASS! Analysis, E-W Direction
Soil Degradation Curve Evaluation
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Response Revision 1

APHOO

Figure 230.79-15
2D SASSI Analysis, E-W Direction
Soil Degradation Curve Evaluation
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Response Revision 1

Question 231.29

It appears that the Powsson ratio values selected for soils above the water table may not be consistent with values
normally expected tor silty sands of densities high enough to support @ shear wave velocity of 1000 tps, Evaluate
and discuss the eftect of the assumed Poisson ratio values on the SSI responses.

Response: (Revis'on 1)

The case of soft-to-medium soil profile with the water table and base rock at 120 ft depth was analyzed using the
2D SSHmodel of the nuclear island in the NS direcuon. For this soil profile, a constant Poisson's ratio of (.25 was
used for all soil layers. The results of the SSI analysis for this case were compared with the resulis of the same soil
case with the previously used Poisson's ratio of 0,35 in Figures 231.29-1 through 231.29-11. As shown in these
figures, the effect of change in the Poisson's ratio on the SSI responses is relatively insignificant. It should be also
noted that the design soil profiles which were identified from a series of 2D SS1 analysis cases in the SSAR define
the water table at grade levei for all soil cases. For these profiles, the Poisson's ratios were adjusted to maintain the
P-wive velocity of water

SSAR Revision: NONE

. 231.29(R1)-1
Westinghouse
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Response Revision 1

APGOO

Figure 231.29-1
2D SASSI Analysis, N-S Direction
Poisson Ratio Evaluation

ACCELERATION RESPONSE SPECTRA

4.9 T S e A T R e e 2 T P ——
~ B2-X SOFT TO MED. PUI':E NI N-S Direction
"""" B2-LX SOFT TO MED. POI=.
NODE 182, FOUNDATION NAT
25 DAMPING

w
=

~n
-

SPECTRAL ACCELERATION Sa-g

X

M ] T e L SO Y, T 1 i O T B
1o 10° 1! 182
FREQUENCY-CPS

231.29(R1)-2
" @Wesﬂnghouse



NRC REQUEST FOR ADDITIONAL INFORMATION
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Figure 231.29-2
2D SASSI Analysis, N-S Direction
Poisson Ratio Evaluation
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Figure 231.29-3
2D SASSI Analysis, N-S Direction
Poisson Ratio Evaluation
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Response Revision 1

Figure 231.29-4
2D SASSI Analysis, N-S Direction
Poisson Ratio Evaluation
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Figure 231.29-5

2D SASSI Analysis, N-S Direction

ACCELERATION RESPONSE SPECTRA

Poisson Ratio Evaluation
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Response Revision 1
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Figure 231.29-6
2D SASSI| Analysis, N-S Direction
Poisson Ratio Evaluation
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Figure 231.29-7
2D SASSI Analysis, N-S Direction
Poisson Ratio Evaluation
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Figure 231.29-8
2D SASSI Analysis, N-S Direction
Poisson Ratio Evaluation
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i
i Response Revision |
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Figure 231.29-9
2D SASSI Analysis, N-S Direction
Poisson Ratio Evaluation
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Figure 231.29-10
2D SASSI Analysis, N-S Direction
Poisson Ratio Evaluation
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Response Revision 1
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Figure 231.29-11
2D SASSI Anaiysis, N-S Direction
Poisson Ratie Evaluation
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Question 410.145%

Section 10.3.2.2.1 of the SSAR states that the main steam lines between the steam generator and the containment
penetration are designed to meet the leak-before-break (LBB) criteria, The application of LBB in current PWRs
15 only for the reactor coolant system. which has a reactor coolant pressure boundary leakage detection system in
accordance with RG 1.45. In order to apply LBB to the nisin steam lines, it has to have a steam line leak detection
that is comparable to the reactor coolant pressure boundary leakage detection. Describe the mair steam leak detec-
tion systems, instrumentation, acceptable leak criteria, and the requirements to be included in the plant technical
specifications.

Response

Main steam line leak detection is discussed in SSAR Subsection 10.3.3 which refers to Subsection 3.6.3 for a
discussion of the leak -betore-break application and criteria applicable to the main steam supply system. Subsection
' 3 ostates: "As noted 1in Subsection 5.2 5. the rated capability of the leak detection system for the primary
suiant inside containment is 0.5 gpm in one hour. This system also detects leakage of 0.5 gpm from the main

steam and feedwater lines inside containment.

Main steam line leak detection inside containment is provided by the following monitored parameters that are
indicated in the main control room:

Containment sump level monitor

Containment air cooler condensate flow monitor .
Containment hurmidity

Containment atmosphere temperature

The leak detection procedure is to set an alarm setpoint at 0.5 gpm in one hour on the sump level monitor.  As
explaired in SSAR Subsection 5.2.5, “The sensitivity of the [containme t sump] level sensors alluws detection of
leakage as low as (.5 gpm within one hour.” When the alarm actuates, the operator reviews other monitors (e.g..
containment temperature and humidity, air cooler condensate flow, ir, determine the source of the leakage
Appropriate actions are then taken according to the technical specifications

Technical Specification B.3.4.7.b, "RCS Operational Leakage.” supports leak-before-break for piping 4" and
greater: it requires that if leakage greater than 0.5 gpm is detected and cannot be corrected in 4 hours, the plant
must enter LCO 3.0.3 immediately. That technical specification was written specifically for reactor coolant system
piping. but the requirements are appropriate for detection of main steam line leakage inside containment. A similar
technical specification, written specifically to support leak-before-break for secondary side leakage. will be added.
requiring that if secondary side leakage greater than 0.5 gpm is detected and cannot be corrected in 4 hours, the
plant must enter LCO 3.0.3 immediately

b

@ st 410.145-1
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SSAR Revision

An additional Technical Specification to support LBB for the Main Steam Line piping, will be added in Rev. 2 of

the SSAR

PRA Revision: NONI

410.145.2 @\Vesnnghous
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Guestion 410.160

Section 9.3 1.3 of the SSAR describes the use of safety-grade air accumulators or other devices to provide short-
term operation of the safety- <lated pneumatic valves following loss of air

a.  Explain what are the "other devices "

b, Provide a lList of all of the safety-related pneurnatically operated valves (required to change valve position to
achieve safe shutdown and accident mitigation) that are furnished with safety-related backup air accumulators
and/or other devices
How will the adequacy and rehiability of the safety-related backup accumulators and or other devices be
ensured? NUREG-1275, Vol. 2 recommends (1) periodic testing of safety-grade backup accumulator check
valves for leakage. (2) monitoring and/or alarming accumulator pressure; and (3) verifying the adequacy of
safety-related accumulators

Response:

a)  SSAR section 9.3.1.3 is reworded as shown below. The words "other devices” have been deleted,

b)  There are no safety-related air operated valves that have safety-related air accumulators to support their safety-

related functions. There are several safety-related valves that have N, stored in accumulators or inside the
valve operator. The main steam iso'ation valves (MSIV) and the main feedwater isolation valves (MFIV) store
N5 The automatic depressurization system (ADS) 4th stage valves (if piston operated valves are used) store
'.\‘5 in separate accumulators

Both the main steam isolation valves and main feedwater isolation valves have pneumatic / hydraulic operators.
The stored energy for closing is supplied by high pressure nitrogen stored in the valve operator. The valve is
maintained in its normally open position by high pressure hydraulic fluid that opposes the N4 pressure.  For
emergency closure, redundant safety-related. Class |E solenoid valves are energized by separate safety-related
Class |E power sources to dump the high pressure hydraulic fluid to a fluid reservoir

The AP60O design change report transmitted to the NRC on 2/15/94 indicates that piston-operated gate valves
are one of the valve types being considered for the automatic depressurization system fourth stage. These
automatic depressurization system valves are normally closed “fail as is” type valves. To perform their safety
tunction they are opened by energizing redundant safety-related. Class 1E solenoid vaives to align the nitrogen
supply stored in separate N5 accumulators and to close the normally open vent under the piston while the area
above the piston is kept vented (see response to RAI 410.162).  The safety-related Class 1E solenoid valves
are energized by redundant safety-related Class |E power sources.

The adequacy and reliabity of the safety-related N+ supplies (accumulators/operators) will be provided by:

integrated N+ supply (accumulator operator/piping) leak test during esch refueling:

@M 410.160-1




NRC REQUEST FOR ADDITIONAL INFORMATION

N4 supply pressure monitoring and alarm,
verification of the adequacy of the N4 supply during plant startup testing

SSAR Revision:
The second paragraph of Subsection 9.3 1.3 wiil be revised as follows

The compressed and instrument air system s required for normal operation and startup of the plant
Prieumatically operated valves in the plant, which are essential for safe shutdown and accident mitigation. are either
designed to actuate to fail-sate position upon loss of air pressure  Afy-satety-reltiod -phresmaticati-operitad valves
kbbb et bt e bies Lo frEce e Febiirbire o bbb cperibieth oo Hieie b itben febbos g fome b b OF are
provided with safety-related air accumulators to provide the air supply for the safety-related function. Such
pueumatically operated valves utilize safety-related solenoid valves to control the air supply. The air accumulators
andiordevises, If required, are included in the system containing the safety-related valves

410.160-2
Westinghouse
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Question 410.162

Section 6.3.2

. -

6 of the proprietary version of the SSAR discusses the use of backup safety-related air

accumulators for the fourth stage ADS valves. Much of this type of information is typically found in non-
proprietary versions of other SARs. Therefore, revise the SSAR 10 address and incorporate the following

b

o

Include the information provided in the proprietary version of Section 6.3.2.2.7.6, regarding the backup safety -
related air accumulators for the fourth stage ADS valves. in the text of the non-proprietary version of the
SSAR

Include these backup safety-related accumulators in a pon-proprietary figure

Revise the SSAR to include information about (1) leak testing the accumulators. (2) seismic qualification of the
accumulators, (3) the ability of the accumulators to open the valves against maximum containment pressure,
(4) the capacity of the accumulators. and (5) testing of the accumulators in accordance to RG | .68.3

(£ Bulletin 80-01 concerns the operability of the pneumatic supply for ADS valves for licensees of GE BWR
taciliies. However, the bulletin may be relevant to the AP600 design regarding the use of backup safety-related
air accumulators. Do the AP600 backup safety-related air accumulators conform with IE Bulletin No. 80-01?

Response:

al

b)

Westinghouse is discussing the general issue of proprietary classification with the NRC staff. When those
discussions are completed the SSAR will be revised as appropriate.

The AP600O design change report transmitted to the NRC on Febuary |5 1994 indicates that piston operated gate
valves are one of the valve types being considered for the automatic depressurization system stage four valves.
In the event that a piston operated gate valve is used, a backup safety-related N~ accumulator configuration
would be provided as shown in the attached sketch. :

The design of the backup accumulators would provide:

1) The accumulator * line would be leak tested each refueling (pressure decay)

1) The accumulator and the connected lines/valves up to the check isolvion valve would be safety-related,
seismic | design

31 The accumulators have a requirement to open/close the automatic depressurization system stage valve two
times with the containment at pressures as high as 45 psig. Note that N is supplied at a pressure of about
150 psig.

4)  The estimated accumulator capacity is about 200 gallons. Note that this capacity is dependent on the vendor
specific valve/operator design.

§) The accumulator wanld be tested in accordance with the Reguiatory Guide 1.68.3.

410.1621
Westinghouse
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dy  The backup safety-related N4 accumulators will conform with [E Bulletin No. 80-01, m particular

isolation check valve type will be chosen to mumimize the potential leakage!

integrated accumulator operator leak test will be performed during ¢ach refueling:

the gas accumulator, associated solenoids valves, isolation check valve and piping are Seismic |
Technical Specification will be defined to address the automatic depressurization svstem stage 4th stage
operability

SSAR Revisir, - NONI

410.162-2
Westinghouse
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AP&OO

BACKUP SAFETY-RELATED ACCUMULATOR CONFIGURATION

" "
e e '—-HM——- Selwnic | Moo Senemic ——
- | ¥
' VENT  VENT |
& NITROGEN
T SUPPLY

T esk | || () |
- L Eu_\ | i

c | to other 4th
LOOP e | 1

RCS ML { stage ADS vaives
COMP AR TMENT i \ J

4TH STAGE VALVE ACCUMULATOR
AT STAGE VALVES SOLENDID VALVE DIVISION ASSIONMENT
AN "I S L S
VOOeR & B A 8 A 8 A a8
vDDeC & D c 4] C o} C D

The solencid volves are shown in their normal positions, which ore de- energizec

"o open the 4ih stoge ADS waive, solannids ', 2, 3 & 4 ore energizec which oligna
the nitrogen supply to under the pistion and keeps the arec above the pistion vented
o close the 4th stoge ADS volve, solenoids #5 & 6 ore energized which oligns the
nitrogen supply {o over the pistion ond keeps the areo under the wvoive venled

| 410.162-3
Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410.196

Include the table provided in the March 18, 1993, response to Q410.27 that lists the safety-related equipment
requiring flood protection in the appropriate section of the SSAR. In addition. include the information in the
February 9, 1993, response to Q435 56 regarding flood protection for 1&C equipment in Section 3.4. 1 of the SSAR.
Include the caveats regarding information not in the table (1.¢., regarding safety-related equipment above the
maximum flood level and passive components)

Response;

The environmental quahification of safety-related equipment is addressed in SSAR Section 3.11. SSAR Tabie 3.11-1
lists all safety-related electrical and mechanical equipment and their environmental zones (room numbers). The data
in the response to RAI 410.27 was provided for information and provides a level of detail beyond that necessary
for the SSAR. The check valves and relief valves shown in the response to RAI 410.27 are being added to the list

of active vaives in SSAR table 3.11-1

SSAR Section 3.4.1.1.2 will be revised to address RAI 435.56

SSAR Revision:

The fast paragraph in SSAR Section 3.4.1.1.2 and Table 3 11-1 will be revised as follows:

The AP600 arrangement provides physical separation of redundant safety-related components and
systems from each other and from nonsafety -related components. As a result, component failures resulting
from internal flooding will not prevent safe shutdown of the plant or prevent mitigation of the flooding
event. Protection mechanisms are described in Sections 3.6 and 3.11. The protection mechanisms related
to minimizing the consequences of internal flooding include the following.

Structural enclosures
Structural barners

Curbs and elevated thresholds
Leak detection systems

Drain systems

Equipment gualification

@mmun 410.196-1
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Table 3.11-1 (Sheet 18 of 28)

Safety-Related Electrical and Mechanical Equipment

Operating
Envir. Time
APHIN FATT Function Required

Desc riptinn Tag No. (Note 2) Note 1) Note §)

ACTIVE DAMPERS:

MOR ISOLATION DAMPERS VBS MD D214 12401 ESF I YR

MCR ISOLATION DAMPERS VBS MD D215 12401 ESF I YR

MCOR ISOLATION DAMPERS VEBS MD D216 12801 ESF I YR

MOR ISOLATION DAMPERS VES MD D217 12401 ESF PYR

MCR ISOLATION DAMPERS VEBS MD D220 12401 ESF I YR

MUR ISOLATION DAMPERS VBS MD D221 12401 ESF I YR

PENETRATHONS:

PENETRATIONS MECHANICAL) SEETABLE 62 3]

PENETRATIONS (ELECTRICAL) SEE FIGURE 1 8 2 4

ACTIVE VALVES:

CONTAINMENT ISOINLET CCs PL V200 12306 ESF 5 MIN
LIMIT SWITCH (CLOSED) CCS PL V2I00-LC 12306 PAMS 2 WKS
LIMIT SWITCH (OPEN) CC§ PL V200-LO 12306 PAMS 2 WKS
MOTOR OPERATOR CCS PL V200 M 12306 ESF 5 MIN

CONTAINMENT ISOOUTLET CCS PL V207 11300 ESF 5 MIN
LIMIT SWITCH (CLOSED) CCS PL V207-LC 11300 PAMS I YR
LIMIT SWITCH (OPEN! CCS PL V207-LO 11300 PAMS I YR
MOTOR OPERATOR CCs PL V2OTM 11300 ESF 5 MIN

CONTAINMENT ISO-OUTLET CCS PL V208 12306 ESF S MIN
LIMIT SWITCH (CLOSED) CCS PL V208 LC 12306 PAMS 2 WKS
LIMIT SWITCH (OPEN CCS PL V208-LO | 2306 PAMS 2 WKS
MOTOR OPERATOR CCS PL V208-M 12306 ESF 5 MIN

RCS LETDOWN STOP VALVE CVS PL VOOI 11303 ESF S MIN
LIMIT SWITCH CVS PL VOOi-L 11303 PAMS 1 YR
MOTOR OPERATOR CVS PL VOOI-M 11303 ESF 5 MIN

RCS LETDOWN STOP VALVE CVS PL VOO2 11303 ESF S MIN
LIMIT SWITCH CVS PL VOO2 L 11303 PAMS I Yk
MOTOR OPERATOR CVS PL VOO2-M 11303 ESF S MIN

DEMIN FLUSH LINE RELIEF CVS PL V042 11200 ESF 5 MIN

WLS LETDOWN IRC ISOLATION CVS PL VO4s 11300 ESF § MIN
SOLENOID VALVE CVS PL V045 S 11300 ESF 5 MIN

LETDOWN FLOW ORC 1SO " CVS PL V04T 12256 ESF 5 MIN
LIMIT SWITCH (CLOSED) CVS PL VO47-LC 12256 PAMS 2 WKS
LIMIT SWITCH (OPEN) CVS PL V47 LO 12256 PAMS 2

LETDOWN LINE RELIEF CVS PL. V056 11300 ESF 5 MIN

410.196-2
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Table 3.11-1 (Sheet 19 of 28)

Safety-Related Electrical and Mechanical Equipment

Operating
Euvir, Time
APol) Zone Function Required
Desc ription Tag No. Note 2) Note 1) Note 5)
RCS CHARGING STOP VALVE CVS PL VORI 11303 ESF S MIN
SOLENOID VALVE VS PL VORI S 11303 ESF 5 MIN
MAKELUP LINE CONT ISOLATION  ©VS PL VO [225%¢ ESF 5 MIN
LIMIT SWITCH (CLOSED) CVS PL VOSO-LC 12256 PAMS 2 WKS
LIMIT SWITCH (OPEN) CVS PL VO90-LO 12256 PAMS 2 WKS
MOTOR OPERATOR CVS PL VOO-M 12256 ESF S MIN
MAKEUP LINE CONT LATION VS PL V09I L1300 ESF S MIN
LIMIT SWITCH (CLGaED) VS PL VO9i.LC 11300 PAMS | YR
LIMIT SWITCH (OPEN) CVS PL VO9I1-LO | 1300 PAMS YR
MOTOR OPERATOR CVS PL VO91-M 11300 ESF S MIN
HYDROGEN ADDITION CONT 18O CVS PL V092 12256 ESF S MIN
LIMIT SWITCH (CLOSED) CVS PL VO92-LC 12256 PAMS 2 WKS
LIMIT SWITCH (OPEN) CVS PL VO92-LO 12256 PAMS 2 WKS
SOLENOID VALVE CVS PL V092§ 12256 ESF 5 MIN
DEMIN WATER 5YS ISOLATION CVS PL VI3bA 12255 ESF 5 MIN
LIMIT SWITCH CVS PL VII6A-L 12255 PAMS 2 WKS
MOTOR OPERATOR CVS PL VI36A-M 12255 ESF 5 MIN
DEMIN WATER SYS ISOLATION CVS PL VI3ioB 12255 ESF 5 MIN
LIMIT SWITCH CVS PL VI36B- L 12258 PAMS 2 WKS
MOTOR OPERATOR CVS PL VI36eBM 12255 ESF 5 MIN
PXS MAKEUP LINE CONT ISO CVS PLVITI 12454 ESF 5 MIN
VALVE
SOLENOID VALVE CVS PLVITLS 12454 ESF 5 MIN
PCCWST ISOLATION VALVE PCS PL VOOL A 12701 ESF 5 MIN
LIMIT SWITCH (CLOSED) PCS PL VOOIA-LC 12701 PAMS 2 WKS
LIMIT SWITCH (OPEN) PCS PL VOO1A-LO 12701 PAMS 2 WKS
SOLENOID VALVE PCS PL VOO A-S 12701 ESF 5 MIN
PCCWST ISOLATION VALVE PCS PL VOGIB 12701 ESF 5 MIN
LIMIT SWITCH (CLOSED) PCS PL VOOIB-LC 12701 PAMS 2 WKS
LIMIT SWITCH (OPEN) PCS PL VOOIB LO 12704 PAMS 2 WKS
SOLENOID VALVE PCS PL VOOIB-S 12701 ESF S MIN
PCCWST ISOLATION VALVE PCS PL VOO2A 12701 ESF 5 MIN
LIMIT SWITCH (CLOSED: PCS PL VOOZA-LC 12704 PAMS 2 WKS
LIMIT SWITCH (OPEN) PCS PL VOOZA-LO 12701 PAMS 2 WKS
MOTOR OPERATOR PCS PL VOU2A-M 12701 ESF § MIN
PCCWST ISOLATION VALVE PCS PL VOO2R 12701 ESF 5 MIN
LIMIT SWITCH (CLOSED) PCS PL VOO2B-LC 12701 PAMS 2 WKS
LIMIT SWITCH (OPEN) Yopes PLVOOZBLO 12701 PAMS 2 WKS
MOTOR OPERATOR PCS PL VOO2BM 12701 ESF 5 MIN
CONT I50L AR SAMPLE LINE PSS PL VOOX 11300 ESF 5 MIN
CONT ISOL-AIR SAMPLE LINE PSS PL VOO9 11300 ESF 5 MIN
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NRC REQUEST FOR ADDITIONAL INFORMATION

Table 3.11-1 (Sheet 20 of 28)

Safety-Related Electrical and Mechanical Equipment

Descnption

CONT ISOL-LIQ SAMPLE LINE

CONT ISOL-LIQ SAMPLE LINE

CONT ISOL LIQ SAMPLE LINE

CONT ISOL-SAMPLE RETURN
LINE

CONT ISOL-AIR SAMPLE LINF

CMT A CL INLET ISOLATION
LIMIT SWITCH (CLOSED,)
LIMIT SWITCH (OPEN)
SOLENOID VALVE

CMT B CL INLET ISOLATION
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)
SOLENOID VALVE

CMT A CL INLET ISOLATION
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)
SOLENOID VALVE

CMT B CL INLET ISOLATION
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)
SOLENOID VALVE

CMT A FZR LINE ISOLATION
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)
MOTOR OPERATOR

CMT B PZR LINE ISOLATION
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)
MOTOR OPERATOR

CMT A DISCHARGE ISOLATION
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)
SOLENOID VALVE

CMT B DISCHARGE ISOLATION
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)
SOLENOID VALVE

CMT A DISCHARGE ISOLATION
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)

APHiN)
Tag No.

PSS
PSS
PSS
PSS

PSS
PXS
PXs
PXS
PXSs
PXS
PXS
PX5S
PXs
PXS
PXS
PXS
PX$
PXS
PXs
PXS$
PXS
PXS
PXS
PXs
PXS
PXS
PXS§
PX5s
PXS
PXs
PXS
PXS§
PXs
PXs
PXs
PXS
PXS
PXS
PXS§
PXS

PL VOI04
PL VOI0OR
PL VO11
PL V023

PL V046

PL VOO2A
PL VOO2A- LS
PL VOOZA LO
PL VOO2A S
PL VOOORB

PL VOO2B LC
PL VOOZB-LO
PL VOO2B-S
PL VOO3 A

PL VOOIALC
PL VOO3A LO
PL VO0O1A-S
PL VOO3IB

PL VOC3B-LC
PL VOO3B-LO
PL VOO3B S
PL VOOSA

PL VOOSA LC
PL VOO5A-1LO
PL VOO5A-M
PL VOOSB

PL VOOSB-LC
PL VOOSB-1L.O
PL VOOSB-M
PL VO14A

PL VOI4A-LC
PL VOI4A-LO
PL VO14A-§
PL VO14B

PL VOB LC
PL VOI4B LO
PL VOl4B-S
PL VOI5A

PL VOISA LC
PL VOISA-LO

<

Envir,
Zone
Note 21

11300
1 1300
12354
12354

12454
11300
11300
| 1300
11300
11300
11300
11300
1 1300
11300
{1300
11300
11300
11300
11300
11300
1 1300
12503
12503
12503
12503
12503
12503
12503
12503
11206
11206
11206
11206
11207
11207
11207
11207
1 1206
11206
112006

Functios
iNote 1)

ESF
ESF
ESF
ESF

ESF
ESF
PAMS
PAMS
ESF
ES}
PAMS
PAMS
ESF
ESF
PAMS
PAMS
ESF
ESF
PAMS
PAMS
ESF
ESF
PAMS
PAMS
ESF
ESF
PAMS
PAMS
ESF
ESF
PAMS
PAMS
ESF
ESF
PAMS
PAMS
ESF
ESF
PAMS
PAMS

Operating
Tune
Required
Note 5)

n

MIN
MIN
5 MIN
MIN

»

»

-

MIN
MIN
YR
YR
MIN
MIN
YR
YR
MIN
MIN
YR
YR
MIN
MIN
YR
YR
MIN
MIN
WKS

»

7 RS N P NN

23 A A e e A LA e e A

MIN
MIN
WKS
WKS
MIN
MIN
YR
Yk
MIN
MIN
YR
YR
5 MIN
5 MIN
| YR
I YR

LS IRF ARV

R - IR T e N D
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NRC REQUEST FOR ADDITIONAL INFORMATION

Table 3.11-1 (Sheet 21 of 28)

Safety-Related Electrical and Mechanical Equipment

Operating
Envir, Time
APH0 Zone Function Required
Desc niption Tag No. Note 2) Note 1} Note §)
SOLENOID VALVE PXS PL VOI5A-S 11206 ESF S MIN
CMT B DISCHARGE ISOLATION PXS PL VOISB 11207 ESF 5 MIN
LIMIT SWITCH (CLOSED) PXS PL VOISBLC 11207 PAMS | YR
LIMIT SWITCH 1OPEN) PXS PL VOISB-LO 11207 PAMS I YR
SOLENOID VALVE PXS PL VOISB S 11207 ESF S MIN
CMT A DISCHARGE PXS PL VOI6A {1200 ESF 5 MIN
CMT B DISCHARGE PXS PL YOI6B 11207 ESF 5 MIN
CMT A DISCHARGE PXS PL VOITA 11206 ESF 5 MIN
CMT B DISCHARGE PXS PL VOI7B 11207 ESF 5 MIN
ACCUM A DISCHARGE 1SOL PXS PL VO27A 11206 ESF 5 MIN
LIMIT SWITCH (CLOSED) PXS PL VO27A-LC 11206 PAMS I YR
LIMIT SWITCH (OPEN) PXS PL VO27A-LO 11206 PAMS I YR
MOTOR GPERATOR PXS PL VO27AM 11206 ESF S MIN
ACCUM B DISCHARGE ISOL P<S PL VO27B 11207 ESF 5 MIN
LIMIT SWITCH (CLOSED) PXS$S PL VO27B-LC 11207 PAMS I YR
LIMIT SWITCH (OPEN) PXS PL VO27B-LO 11207 PAMS I YR
MOTOR OPERATOR PXS PL VO27B-M 11207 ESF 4 MIN
ACC A DISCHARGE PXS PL VO2RA 11206 ESF 5 MIN
ACC B DISCHARGE PXS PL VOI8B 11207 ESF 5 MIN
ACC A DISCHARGE PXS PL VG29A 11206 ESF 5 MIN
ACC B DISCHARGE PXS PL VO29B 11207 ESF 5 MIN
OMT A STEAM TRAP BYPASS PXS PL V0O30A 11300 ESF S MIN
ISOLATION
CMT B STEAM TRAP BYPASS PXS PL VO30B 11300 ESF S MIN
ISOLATION
CMT A STEAM TRAP BYPASS PXS PL VO31A 11300 ESF S MIN
ISOLATION
CMT B STEAM TRAP BYPASS PXS PL VO3B 11300 ESF 5 MIN
ISOLATION
CMT A STEAM TRAP DISCH ISOL  PXS PL V033A 11300 ESF S MIN
CMT B STEAM TRAP DISCH ISOL  PXS PL V03138 1300 ESF S MIN
ORC NITROGEN SUPPLY CONT PXS PL V042 12306 ESF 5 MIN
ISOLATION
LIMIT SWITCH (CLOSED) PXS PL VO42-LC 12306 PAMS 2 WKS
LIMIT SWITCH (OPEN) PXS PL V042 LO 123006 PAMS 2 WKS
SOLENOID VALVE PXS PL V042.§ 12306 ESF S MIN
PRHR HX INLET ISOLATION 3 FXS PL ViG] 11500 ESF 5 MIN
LIMIT SWITCH (CLOSED) PXS PL VIOI-LC 11500 PAMS 1 YR
LIMIT SWITCH (OPEN) PXS PL VIOI-LO 1 1500 PAMS I YR
MOTOR OPERATOR PXS PLVIOIM 11500 ESF S MIN

410.196-5
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NRC REQUEST FOR ADDITIONAL INFORMATION

Table 3.11

| (Sheet 22 of 28)

Safety-Related Electrical and Mechanical Equipment

Deseription

PRHR HX DISCHARGE 1501
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN

PRHR HX DISCHARGE (SO
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN

RECIRC SUMP A ISOLATION
LIMIT SWITCH
MOTOR OPERATUR

RECIRC SUMP B ISOLATION
LIMIT SWITCH
MOTOR OPERATOR

RECIRC SUMP A ISOLATION
LIMIT SWITCH
MOTOR OPERATOR

RECIRC SUMFP B ISOLATION
LIMIT SWITCH
MOTOR OPERATOR

RECIRC SUMP A

RECIRC SUMP B

RECIRC SUMPA

RECIRC SUMP B

IRWST'SUMP GRAV INJ A 1501
LIMIT SWITCH «(CLOSED)
LIMIT SWITCH (OPEN)
MOTOR OPERATOR

IRWST 'SUMP GRAV INJ B ISOL
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (QOPEN)
MOTOR OPERATOR

IRWST IN] A

IRWST INJ B

EWST INI A

IRWST INJ B

IRWST INJ A

IRWST INJ B

IRWST INI A

IRWST INJ B ]

IRWST GUTTER BYPASS A I50L
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)

APol
Tag No,

PXS5 PL VIOBA
PXS PL VIOSA-LC
PXS PL VIORA LO
PXS PL VIOEB
PXS5 PL VIOKB-LC
PXS PL VIOSB LO
PXS PL VII7A
PXS PL VIIT7A-L
PXS PL VIITAM
PXS PL VIITB
PXS PL VII7B-L
PXS PL VIITB-M
PXS PL VI118BA
PXS PL VIIBA-L
PXS5 PL VIIBAM
PXS PL VIISB
PXS PL VIISB-L
PXS PL VIIRB-M
PXS PL VIi9A
PXS PL VII9B
PXS PL VII0A
PXS PL VI20B
PXS PLVI2IA
PXS PL VI2IA-LC
PXS8 PL VI2)A-LO
PXS PLVIZIAM
PXS PL VI2IB
PXS PL VI2IB-LC
PXS PL VIZ2IB-LO
PXS PL VI2IBM
PXS PL VI22A
PXS PL VIR
PXS PL VI23A
PXS PL VI23B
PXS PL VI4A
PXS PL VI24B
PXS PL VIZ5A
PXS PL V125B
PXS PL VI30A
PXS PL VI30A-LC
PXS PL VIZ0A LO

Favir,
Zone
Naote 2)

11300
11300
| 1300
11300
[ 1300
11300
11206
11206
11206
11207
11207
11207
11206
11206
11206
11207
11207
11207
11206
11207
11206
11207
11206
11206
11206
11206
11207
11207
11207
11207
11206
11207
11200
1207
11206
11207
11206
11207
11300
11300
11300

Function
Note 1)

ESF
PAMS
PAMS
ESF
PAMS
PAMS
ESF
PAMS
ESF
ESF
PAMS
ESF
ESF
PAMS
ESF
ESF
PAMS
ESF
ESF
ESF
ESF
ESF
ESF
PAMS
PAMS
ESF
ESF
PAMS
PAMS
ESF
ESF
ESF
ESF
ESF
ESF
ESF
ESF
ESF
ESF
PAMS
PAMS

Operating
Time
Required
Note 5)

S MIN
I YR

| YR

S MIN
| YR

I YR

S MIN
I YR

§ MIN
S MIN
I YR

5 MIN
S MIN
I YR

5 MIN
S MIN
I YR

S MIN
24 HRS
24 HRS
24 HRS
24 HRS
5 MIN
I YR

| YR
5 MIN
5 MIN
YR

I YR

5 MIN
24 HRS
24 HRS
24 HRS
24 HRS
24 HRS
24 HRS
24 HRS
24 HRS
5 MIN
1 YR

i YR
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NRC REQUEST FOR ADDITIONAL INFORMATION

Table 3.11-1 (Sheet 23 of 28)

Safety-Related Electrical and Mechanical Equipment

Operating
Envir. Time
APHIN Zone Function Required
Description Tag No. (Note 2) (Note 1) MNote 51
SOLENOID VALVE PXS PL VI30A S i 1300 ESF § MIN
IRWST GUTTER BYPASS B ISOL PX5 PL VI3OB 11300 ESF 5 MIN
LIMIT SWITCH (CLOSED: PXS PL VI30B LC 11300 PAMS I YR
LIMIT SWITCH (OPEN) PX$S PL VI30B-LO 11300 PAMS YR
SOLENOID VALVE PXS PL VI3OB S 11300 ESF 5 MIN
CMT A FILL ISOLATION PXS PL VI30A 11300 ESF S MIN
SOLENOID VALVE PXS PL VI30A S 11300 ESF 5 MIN
MT B FILL ISOLATION PXS PL VI30B 11300 ESF 5 MIN
SOLENOID VALVE PXS PL V2I0B S 11300 ESF 5 MIN
ACCUM A FILL/DRAIN ISOL PXS PL V232A 11300 ESF 5 MIN
SOLENOID VALVE PXS PL V232A-§ 11300 ESF S MIN
ACCUM B FILL/DRAIN ISOL PXS PL V232B 11300 ESF 5 MIN
SOLENOID VALVE PXS PL V232B-S 11300 ESF 5 MIN
PH ADIUST TANK DISCH 1SOL PXS PL V30l A 11300 ESF 5 MIN
PH ADJUST TANK DISCH 18OL PXS PL V3OIB 11300 ESF S MIN
IST STAGE ADS RCS PL VOO A 11603 ESF S MIN
LIMIT SWITCH (CLOSED) RCS PL VOOILA-LC 11603 FAMS 1 YR
LIMIT SWITCH (OPEN) RCS PL VOOIA-LO 11603 PAMS | YR
MOTOR OPERATOR RCS PL VOO!A-M 11603 ESF S MIN
IST STAGE ADS RCS PL VOOIB 11603 ESF 5 MIN
LIMIT SWITCH (CLOSED) RCS PL VOOIB-LC 11603 PAMS 1 YR
LIMIT SWITCH (OPEN) RCS PL VOOIB-LO 11603 PAMS I YR
MOTOR OPERATOR RCS PL VOOIBM 11603 ESF 5 MIN
IST STAGE ADS RCS PL VOOIC 1 1603 ESF 5 MIN
LIMIT SWITCH (CLOSED) RCS PL VOUIC-LC 11603 PAMS IYR
LIMIT SWITCH (OPEN) RCS PL VOOIC -LO 11603 PAMS [ YR
MOTOR OPERATOR RCS PL VOOICM 11603 ESF 5 MIN
IST STAGE ADS RCS PL VORID | 1603 ESF S MIN
LIMIT SWITCH (CLOSED) RCS PL VOOID-LC 11603 PAMS I YR
LIMIT SWITCH (OPEN) RCS PL YOOID LO 11603 PAMS I YR
MOTOR OPERATOR RCS PL VOOID M 11603 ESF S MIN
“ND STAGE ADS RCS PL VOO2A 11603 ESF 24 HR
LIMIT SWITCH (CLOSED) RCOS PL VOOZA LC 11603 PAMS | YR
LIMIT SWITCH (OPEN) RCS PL VOOZA-LO 11603 PAMS 1 YR
MOTOR OPERATOR RCS PL VOO2AM 1 1603 ESF 24 HR
IND STAGE ADS RCS PL VOO2B 11603 ESF 24 HR
LIMIT SWITCH (CLOSED) RCS PL VOOIB-LC 11603 PAMS I YR
LIMIT SWITCH (OPEN) RCS PL VOOIB-LO 11603 PAMS I YR
MOTOR OPERATOR ’ RCS PL VOOIBM L1603 ESF 24 HR
IND STAGE ADS RCS PL VOO2C 11603 ESF 24 HR
LIMIT SWITCH (CLOSED) RCS PL VOO2C LC 1 1603 PAMS I YR
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NRC REQUEST FOR ADDITIONAL INFORMATION

Table 3. 11-1 (Sheet 24 of 28)

Safety-Related Electrical and Mechanical Equipment

Operating
Favir, Tune
APHIN Lone Function Required
Desc nption Tag No. Note 2) Note 1) (Note §)
LIMIT SWITCH (OPEN ROS PL VOOC LO 1603 PAMS YR
MOTOR OPERATOR ROS PL VOO2CM 1 1003 ESE .4 HR
IND STAGE ADS RCS PL VOO2D 11603 ESF 24 HR
LIMIT SWITCH (CLOSED) RCS PL VOO2D LCO (1603 PAMS i YR
LIMIT SWITCH (OPEN RCS PL VOO2D LO Hie0d PAMS I YR
MOTOR OPERATOR ROCS PL VOO2D-M L1603 ESFE 24 HR
IRD STAGE ADS RCS PL VOO3A 11603 ESF 24 HR
LIMIT SWITCH (CLOSED) RCS PL VOO3A LC 11603 PAMS I YR
LIMIT SWITCH (OPEN) RCS PL VOO3A-LO 11603 PAMS I YR
MOTOR OPERATOR RCS PL VOOIAM L1603 USF 14 HR
IRD STAGE ADS ROS PL VOO3IB 11603 ESE 24 HR
LIMIT SWITCH (CLOSED) RCS PL VOOIB LC 11603 PAMS I YR
LIMIT SWITCH (OPEN RS PL VOOIB LO 11603 PAMS YR
MOTOR OPERATOR RCS PL VOOIBM 603 ESF 24 HR
IRD STAGE ADS RCS PL VOO3C 11603 ESF 24 HER
LIMIT SWITCH (CLOSED RCS PL VOOSC . LC 1603 PAMS I YR
LIMIT SWITCH (OPEN) RCS PL VODIC-LO | 1603 PAMS I YR
MOTOR OPERATOR RCS PL VOOIC M L1603 ESF 24 HR
IRD STAGE ADS RCS PL VOO3ID L1603 ESF 24 HR
LIMIT SWITCH (CLOSED) RS PL VOO3ID LC 11603 PAMS I YR
LIMIT SWITCH (OPEN) RCS PL VOOID-LO 11603 PAMS | YR
MOTOR OPERATOR RCS PL VOO3ID-M 11603 ESF 24 HR
4TH STAGE ADS ROS PL VOO4A L1300 bEsF 24 HR
LIMIT SWITCH (CLOSEI RCS PL VOO4A LOC 11300 PAMS YR
LIMIT SWITCH (OPEN) RCS PL VOO4A LO 11300 PAMS YR
4TH STAGE ADS RCS PL VOO4B 11300 ESF 24 HR
LIMIT SWITCH (CLOSED: RCS PL VOO4B (LC 11300 PAMS | YR
LIMIT SWITCH (OPEN) RUS PL VOO4B-LO 11300 PAMS I YR
4TH STAGE ADS RUS PL VOD&C 11300 ESF 24 HR
LIMIT SWITCH (CLOSED) RCS PL VOO4C - LC 11300 PAMS I YR
LIMIT SWITCH (OPEN) RCS PL VOO4C-LO 11300 PAMS I YR
ATH STAGE ADS RCS PL VOO4D 11300 ESF 24 HE
LIMIT SWITCH (CLOSED) RCS PL VOO4D LC 11300 PAMS YR
LIMIT SWITCH (OPEN) RCS PL VOO4D - [LO 11300 PAMS I YR
PRESS EQUALIZATION VALVES KOS PL VOO6A 11301 ESF § MIN
PRESS EQUALIZATION VALVES RCS PL VOOOR 1130] ESF 5 MIN
PRESS EQUALIZATION VALVES RCS PL VOOGC 11302 ESF 5 MIN
PRESS EQUALIZATION VALVES RCS PL VOOOD 11302 ESF 5 MIN
ADS TEST SOLENOID VALVE % RCS PL VOOTA 11603 ESF 5 MIN
ADS TEST SOLENGID VALVE RCS PL VYOG 'n 11603 ESF 5 MIN
ADS TEST SOLENOID VALVE RCS PL VOOTC 11603 ESF S MIN
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NRC REQUEST FOR ADDITIONAL INFORMATION

Table 3.11-1 (Sheet 25 of 28)

Safety-Related Electrical and Mechanical Equipment

Operating
Envir. Time
APHIG Zone Function Required
Description Tag No. Note 2) Naote 1) (Note §)
ADS TEST SOLENOID VALVE RCS PL VOOTD 11603 ESF 5 MIN
RCS HEAD VENT ADS VALVE RCS PL VIS2 11300 ESF 5 MIN
ROCS HEAD VENT ADS VALVE RCS PL VISA 11300 ESF S MIN
RCS INNER SUCTION ISOLATION  RNS PL VOOIA 11208 ESF S MIN
LIMIT SWITCH RNS PL VOOIA-L 11208 PAMS 1| YR
MOTOR OPERATOR RNS PL VOOIA-M 11208 ESF S MIN
RCS INNER SUCTION ISOLATION RNS FL VOOIB 11208 ESF S MIN
LIMIT SWITCH ENS PL VOOIB-| 11208 PAMS Il YR
MOTOR OPERATOR RNS PL VIXCIBM 113208 ESF 5 MIN
RCS OUTER SUCTION 1SOL ENS PL VOO A 11208 ESF S MIN
LIMIT SWITCH RNS PL VOO2A L 11208 PAMS ] YR
MOTOR OPERATOR RNS PL VOOZA-M 11208 ESF S MIN
RCS OUTER SUCTION 1SOL RNS PL VOO2B 11208 ESF S MIN
LIMIT SWITCH RNS PL VOO2B L 11208 PAMS I YR
MOTOR OPERATOR RNS PL VOO2B-M 11208 ESF S MIN
RHR CONTROL/ISOL VALVE RNS PL VOII 12253 ESF S MIN
LIMIT SWITCH RNS PL VOI1-L 12253 PAMS 2 WKS
MOTOR OPERATOR RNS PL VOII-M 12253 ESF 5 MIN
RNS DISCHARGE CONT 18GL RNS PL VOI3 11206 ESF 5 MIN
RNS DISCHARGE RCPB [SOL RNS PL VOISA 11206 ESF 5 MIN
RNS DISCHARGE RCPB ISOL RNS PL VOISB 11207 ESF 5 MIN
RNS DISCHARGE RCPR 1SOL RNS PL VO17A 11206 ESF 5 MIN
RNS DISCHARGE RCPB I1SOL KNS PL VIOTB 11207 ESF 5 MiIN
RNS HOT LEG SUCTION RELIEF  RNS PL V02i 11206 ESF 5 MIN
RHR PUMP SUCTION HDR 1SOL RNS PL VO22 14253 ESF 5 MIN
LIMIT SWITCH RNS PL VO22-L 12253 PAMS 2 WKS
MOTOR OPERATOR RNS PL VO22M 12253 ESF S MIN
IRWST SUCTION LINE 1801 RNS PL V023 11708 ESF 5 MIN
LIMIT SWITCH RNS PL VO23.L | U8 PAMS ! YR
MOTOR OPERATOR RNS PL VO23 M 11208 ESF S MIN
CONTAINMENT ISOLATION SFS PL VO34 L1206 ESF S MIN
LIMIT SWITCH SFS PL V034.1 11206 PAMS I YR
MOTOR OPERATOR SFS PL VO34 M 11206 ESF S MIN
CONTAINMENT ISOLATION SFS PL VO35 12354 ESF 5 MIN
LIMIT SWITCH SFS PL VO3S.L 12354 PAMS 2 WKS
MOTOR OPERATOR SFS PL VO35-M 12354 ESF 5§ MIN
CONTAINMENT ISOLATION % SF§ PL VO3S 12354 ESF 5 MIN
LIMIT SWITCH SFS PL VO38-| 12354 PAMS 2 WKS
MOTOR OPERATOR SFS PL VO3B-M 12354 ESF S MIN
SFS SUCTION THERMAL RELIEF  EFE PL V048 11206 ESF 5 MIN
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NRC REQUEST FOR ADDITIONAL INFORMATION

Table 3.11-1 (Sheet 26 of 28)

Safety-Related Electrical and Mechanical Equipment

Operating
Envir, Tune
APHiMI Zone Function Required
Desc niption Tag No. (Note 2) (Note 1) Note 5)
PORY BLOCK VALVE S$GS PL VOITA 12406 ESF 5 MIN
LIMIT SWITCH (CLOSED) SGS PL VORT7ALC 124006 PAMS 2 WKS
LIMIT SWITCH (OPEN) S§GS PL VO2TALO | 2406 PAMS 2 WKS
MOTOR OPERATOR SGS PL YO2TAM 12406 ESF S MIN
PORY BLOCK VALVE 5GS PLVO2TB 12404 ESF S MIN
LIMIT SWITCH (CLOSED) $GS PL VOZTB-LC 12404 PAMS 2 WKS
LIMIT SWITCH (OPEN) SGS PL VO2/B-LO 12404 PAMS 2 WKS
MOTOR OPERATOR SGS PL VO2TBM 12404 ESF S MIN
STEAM LINE COND DRAIN SOl SGS PL VO36A 12406 ESF 5 MIN
SOLENOID VALVE SGS PL VO36A-S 12406 ESF 5 MIN
STEAM LINE CONDENSATE ISOL  SGS PL VO36B 12404 ESF S MIN
SOLENOID VALVE SGS PL VO36B-S 12404 ESF S MIN
MAIN STEAM LINE ISOLATION SGS PL VO40A 12406 ESF 5 MIN
LIMIT SWITCH (CLOSED) SGS PL VO40A-LC 12406 PAMS 2 WKS
LIMIT SWITCH (OPEN) SGS PL VO40A-LO 12400 PAMS 2 WKS
MAIN STEAM LINE ISOLATION $GS PL VO4OB 12404 ESF 5 MIN
LIMIT SWITCH (CLOSED) SGS PL VOSOB LO 12404 PAMS I WKS
LIMIT SWITCH (OPEN) SGS PL VO40B-LO 12404 PAMS 2 WKS
MAIN FEEDWATER ISOLATION SGS PL VOS7A 12406 ESF 5 MIN
LIMIT SWITCH (CLOSED) $GS PL VOSTALC 12406 PAMS - WKS
LIMIT SWITCH (OPEN) SGS PL VO5STA-LO 12406 PAMS 2 WKS
MAIN FEEDWATER ISOLATION 5GS PL VOSTB 12404 ESF 5 MIN
LIMIT SWITCH (CLOSED) SGS PL VOSTB LC 12404 PAMS 2 WKS
LIMIT SWITCH (OPEN) SGS PL VOSTB-LO 12404 PAMS 2 WKS
STARTUP FEEDWATER 1SOL 5GS PL VO6TA 12406 ESF 5 MIN
LIMIT SWITCH SGS PL VOOTA L 12406 PAMS 2 WKS
MOTOR OPERATOR 8GS PL VOO7AM 12406 ESF S MIN
STARTUP FEEDWATER ISOL SGS PL VO&7B 12404 ESF £ MIN
LIMIT SWITCH S§GS PL VOOTB-L 12404 PAMS 2 WKS
MOTOR GPERATOR S5GS PL VOOTB M 12404 ESF 5 MIN
5G BLOWDOWN ISOLATION SGS PL VOT74A 12306 ESF 5 MIN
LIMIT SWITCH (CLOSED) S§GS PL VO74A LC 12306 PAMS = WKS
LIMIT SWITCH (OPEN) $GS PL V074410 12306 PAMS 2 WKS
SOLENOID VALVE SGS PL VO74A-S 12306 ESF 5 MIN
SG BLOWDOWN ISCLATION SGS PL VOT4B 12306 ESF 5 MIN
LIMIT SWITCH (CLOSED) SGS PL VO74B LC 12306 PAMS - WKS
LIMIT SWITCH (OPEN) L 5GS PL VO74B-LO 12306 PAMS 2 WKS
SOLENOID VALVE SGS PL VO74B S 12306 ESF 5 MIN
$G SERIES BLOWDOWN ISGL S$GS PL V0754 12306 ESF 5 MIN
LIMIT SWITCH (CLOSED) SGS PL VOT5A LC 12306 PAMS 1 WKS
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NRC REQUEST FOR ADDITIOMAL INFORMATION

Table 3.11-1 (Sheet 27 of 28)

Safety-Related Electrical and Mechanical Equipment

Descnption

LIMIT SWITCH (OPEN)
SOLENOID VALVE

SG SERIES BLOWDOWN 1SO1L
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)
SOLENOID VALVE

STEAM LINE COND DRAIN ISOL
SOLENOID VALVE

STEAM LINE COND DRAIN ISOL
SOLENOID VALVE

PWR OPERATED RELIEF VALVE
LIMTT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)

PWR OPERATED RELIEF VALVE
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)

MSTV BYPASS ISOLATION VALVE
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)

MSIV BYPASS ISOLATION VALVE
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)

MAIN FEEDWATER CONT VLY
LIMIT SWITCH (CLOSED)
LIMIT SWITCH (OPEN)

MAIN FEEDWATER CONT VLV
LIMIT SWITCH «CLOSED)
LIMIT SWITCH (OPEN)

STARTUP FEEDWTR CONT VLV

STARTUP FEEDWTR CONT VLY

PRESSURE REG VALVE A

PRESSURE REG VALVE B

ACTUATION VALVE A

ACTUATION VALVE B

OUTLET 1SOLATION VALVE

RCDT CONTAINMENT ISOL IRC
SOLENOID VALVE

RODT CONTAINMENT 1SOL ORC

SUMP CONTAINMENT 1SOL RO
SOLENOID VAL VE

SUMP CONTAINMENT ISOL ORC

AP6IN
Tag No.

SGS
8GS
5GS
SGS
SGS
SGS
SGS
SGS
SGS
SGS
5GS
5G5S
SGS
SGS
5GS
5GS
SGS
SGS
SGS
5GS
5GS
S80S
5GS
SGS
SGS
SGS
SGS
SGS
SGS
SGS
VES
VES
VES
VES
wGS
WLS
WLS
WLS
wLS
WLS
WLS

PL VO7SA-LO
PL VO75A-8
PL YO75B

PL VO7SB-LC
PL. VO75B-LO
PL VOTiB-S
PL VORoA

PL VOBGA S
PL VOSoB

PL VO%6B-S
PL V233A

PL V233A-LC
PL. VIIZA-LO
PL V2138

PL V233B-LC
PL V233B-LO
PL V2404

PL V240A-LC
PL VI40A LO
PL V240B

PL V240B-LC
PL V240B-LO
PL V250A

PL V250A-LC
PL V250A-LO
PL VI50B

PL V250B-LC
PL V2S0B-LO
Pl V255A

PL V255B

PL VOOZA

PL VOOZR

PL VOOSA

PL VOOSB

PL VOS5I

PL VOO4

PL V0045
PL VOO6

PL VOS5

PL VOSS.S
PL VOS7

Eavir,
Zone
(Note 2)

12306
12306
12306
12306
12306
12306
[ 2406
2406
12404
12404
12406
12406
12406
12404
12404
12404
12406
12406
12406
12404
12404
12404
20400
20400
20400
20400
20400
20400
12406
12404
12401
12401
12401
12401
12155
11300
11300
12256
11300
11300
12256

Function
Note 1)

PAMS
ESF
ESF
ESF
PAMS
ESF
ESF
ESF
ESF
ESF
ESF
PAMS
PAMS
ESF
PAMS
PAMS
ESF
PAMS
FAMS
ESF
PAMS
PAMS
ESF
PAMS
PAMS
ESF
PAMS
PAMS
ESF
ESF
ESF
ESF
ESF
ESF
ESF
ESF
ESF
ESF
ESF
ESF
ESF

Operating
Tune
Required
Note §)

2 WKS
5 MIN
S MIN
5 MIN
2 WKS
5 MIN
5 MIN
5 MIN
S MIN
S MIN
5 MIN
2 WKS
2 WKS
5 MIN
WKS
WKS
MIN
WKS

L SRE O S Y

£3 €
31

WKS
MIN
WKS
WKS
MIN
WKS
WKS
MIN
5 MIN
5 MIN
5 MIN
- WKS
2 WKS
5 MIN
5 MIN
5 MIN
5 MIN
5 MIN
5 MIN
S MIN

EX ot W b 1) o ba

o

() westngrouse
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Table 3 11-] (Sheet 28 of 28)

Safety-Related Eiectrical and Mechanical Equipment

Description

SOLENOID VALVE

RCDT GAS CONTAINMENT (SO
SOLENOID VALVE

RCDT GAS CONTAINMENT 1SOI
SOLENOID VALVE

MISCELLANEOUS:
NON ACTIVE VALVES

HEAT EXCHANGERS

TANKS

HYDROGEN RECOMBEINER A
HYDROGEN RECOMBINER B

APoiN
Tag No.

WLS PL VOS7-§
WLS PL VO&7
WLS PL ‘70678
WLS FL VO&8
WLS PL VO&E S

VLS MY EOIA
VLS MY EOIB

REMOTE SHUTDOWN WORKSTATION

Z

Z

ote 3 Not reguired post-aveident
ote 4 Only 3 of 16 used for PAMS
e S heference Table 3D 4-2

Z 2

e 2 Zones identified by room numbers

see Section | 2,

Eavir,
Zone Function
(Nate 2) (Note 1)
12256 ESE
11300 ESF
11300 EST
i ESE
12256 EST

SEE TABLE 3 2.3

SEE TABLE 3.2-3

SEE TABLE 3 23

11300
11300

12303

de | RT (Reactor trip). ESF (Engineered Sateguards Feature), PAMS (Post Accident Montoning
Non-proprietary Genernl Arrangement drawings

Operating
Time
Required
(Note )

5 MIN
§ MIN
5 MIN
S MIN
5 MIN

I YR
I YR

NOTE 3

(Isolation

410.196-12
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Question 410.253

How is the main steam supply system designed to protect against water entrainment in accordance with Position 2
of Seciion 10 3 of the SRP?

Response:

Water entratnment due to condensation is addressed in the layout of the steamline piping. The layout for the
steamline piping inside the auxiliary building provides draining by proper sloping of the lines to enhance condensate
collection, and in the use of condensate drains. A 12" condensate pot is provided upstream of the main steam
isolation valve to collect condensate in the main steamline

SSAR Revision:
The fourth paragraph of Subsection 10.3.2.2.1 will be revised as follows

The main steam lines between the steam generator and the containment penetration are designed to meet the
leak before break criteria described in Subsection 3.6.3. The portion of the system between the containment
penetration and the anchor downstream of the MSIV is part of the break exclusion zone. For each of these cases
piping failures need not be postulated

The layout of the steam piping provides for the collection and drainage of condensate to avoid water
entrainment, by the proper sloping of lines and the use of condensate drain pots.

PRA Revision: NONE

410.2531
() margre



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440.61

Provide a description of the design features that minimize shutdown risk. The description should include non-safety -
related systems for normal shutdown operations, passive safety-related systems. and the functional capability and
availability of the active systems to ensure defense-in-depth, accident mitigation. and core damage prevention

capability.  The design bases, functions and supporting analyses for each system used to minimize shutdown risk
should be discussed

Response:

Systems that minimize shutdown risk are discussed in Reference 440.61-1. The AP600 PRA shows the effectiveness
of these systems in minimizing the risk during shutdown conditions. Descriptions of these systems are provided
in the appropriate SSAR sections. The SSAR also includes the design basis for each of these systems. The
response to RAls 100,11, 440.53 and 440.62 provides additional discussion about features of these systems that
minimize shutdown risk

The response to RALs 440 .63 and 440 .66 address the analysis of the plant during shutdown conditions

The response to RAI 440 .56 discusses instrumentation available during shutdown conditions

References:

440.61-1 WCAP-13793. AP60O0 Systems ' Events Matrix, June 1994

SSAR Revision: NONE

PRA Revision: NONE

@ Westt 440.61-1
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Question 440.205

In sequence 24 of the LOOP event tree, PF-203. Figure F-9 of the PRA. the offsite power is not recovered in
=4 hours and the PRHRS is initially operating. What 1s the effect of ADS actuation at 24 hours after LOOP?
What is the operator expected to do in this regard” Can RNS be used to remove decay heat? Will a
transportable generator be available after 24 hours?

Response:

It is very uniikely that loss of both offsite and onsite power will jast 24 hours. Should the loss of offsite and
onsite power continue for 24 hours, the normal residual heat removal system will not be available due to the
unavailability of the ac power. [If onsite power becomes available prior to 24 hours, the startup feedwater
pumps would be automatically actuated to remove decay heat. The operator can take actions to use the normal
residual heat removal system to remove decay heat after the reactor coolant system is cooled down and
depressurized to its cut-in conditions.

If ac power is lost for an extended time, it is likely that a generator can be made available within 24 hours to
sustain decay heat removal with the passive residual heat removal heat exchanger. If the generator cannot be
made available, then the automatic depressurization system is automatically actuated to put the plant in a long
term core cooling mode before the 24 hour batteries are exhausted. This automatic depressurization system
actuation places the plant in a safe long term shutdown condition using injection from the accumulators, core
makeup tanks. IRWST and ultimately from containment recirculation. A generator is not required to support
this shutdown cooling mode.

SSAR Rewvision: NONE

PRA Revision: NONE

@ Westinghouse 440.205-1



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440.214
Note 16 in the P&ID PXS M6001 and note 22 of PXS M6002 indicate that freeze seal would be used for dirsct

vessel injection lines, accumulator injection lines, and gravity injection lines. Why is ihis necessary? What is
the plant condition under which a freeze seal is used” How do you account for this in the PRA?

Response:

Freeze seals can be used to temporarily isolate those portions of the lines in the passive core cooling system that
onnect directly to the primary pressure boundary. They are used to allow maintenance on valves or
instruments in lines that interface directly with the reactor coolant svstem

The plant conditions under which the freeze seals could be used are as follows

Mode 5 (cold shutdown with the reactor coolant system open)

Mode 6 (refueling)
The PRA models accident scenanos in Mode 5. The PRA models maintenance of equipment: the impact is the
same regardless of whether manual valves or freeze seals are used to provide the isolation. Therefore, use of
freeze seals has no impact on the PRA

SSAR Revision: NONE

PRA Rewision: NONIE

@Wcstlngmuse 440.214-1
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Question 440,218

In a transient with loss of steam generator heat removal, the PRHRS is used to remove decay heat. In such
transienis, what are the projected RCS pressure, temperature and level? What does the operator need to do to
ensure its operation” What instrumentations are available to the operator? During a transient, some RCS
inventory may be lost through the pressurizer safety valves. In an overcooling transient. the RCS level could
shrink due to thermal contraction. The staff is concerned that there may not be sufficient inventory to support
PRHR operation.  What is the minimum RCS inventory that can support PRHR operation? What is the
elevation of the top of the PRHRS HX? How does it compare with the level in the CMT and the top of the
vessel? Can the RCS inventory become lower than the minimum needed in some of the transients” What is the
pressurizer level at which the PRHRS HX would start draining?

Response:

Following a transient with loss of steam generator heat removal capability, the passive residual heat removal
heat exchanger is automatically actuated to provide the safety-related decay heat removal function. Due to the
passive residual heat removal system operation, the reactor coolant system parameters vary in relation to the
initiating event, the number of available heat exchangers, the duration of the passive residual heat removal
system operation. and the availability of nonsafety-related systems during the transient. SSAR Section 15.2
provides analyses that demonstrate the performance of the safety-related systems, The projected temperature
and corresponding pressure is consistent with the passive residual heat removal system functional requirements
described in the response to RAT 440,92, The projected reactor coolant system level is consistent with the
design criteria requiring that the passive residual heat removal heat exchanger operation, during postulated non-
LOCA event, with loss of steam generator decay heat removal capability, shall sufficiently cool the reactor
coolant system.

The operator has the capability to monitor the passive residual heat removal heat exchanger operation by means
of several instruments. SSAR Table 7.5-1 provides the list of vanables available to the operator. Passive
residual heat removal operation and the reactor coolant system makeup provided by the core makeup tanks are
automatically actuated and require no operator action.

Regarding concerns about the reactor coolant system inventory during the passive residual heat removal heat
exchanger operation. it should be noted that two separate kind of events can be postulated:

Reactor coolant system shrinkage due to reactor coolant system cooldewn

The opening of pressurizer safety valves with loss of primary coolant for a reactor coolant system heatup.
Section 4.1 of Reference 440.218-1 provides the analysis of the steam line break (a reactor coolant system
cooldown event). The results of this analysis indicate that the core makeup tanks provide sufficient reactor

makeup to support passive rgsidual heat removal system operation with reactor coolant system temperature as
low as 212°F without credit for accumulator injection and without automatic depressurization system actuation.

440.2181
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-

Section 15.2.7 of the SSAR provides the analysis of the loss of main feedwater event (a reactor coolant system
heatup event) In this event the pressurizer safety valves open such that some reactor coolant inventory is lost.
The results of this analysis show that there is sufficient reactor coolant system inventory (o maintain pressurizer
fevel which is more than enough to support passive residual heat removal system operation

The passive residual heat removal system will remain water filled until the reactor coolant system fevel drops to
the hot leg. There is no minimum reactor coolant system inventory required to support the passive residual heat
removal system operation since the passive residual heat removal heat exchanger will operate with water/steam
or just steam inputs. However, for non-LOCA events the reactor coolant system conditions are such that the
passive residual heat removal system will operate with water flow from the hot leg

The elevations requested are as follows:

Top PRHR heat exchanger (top tubes) 130.67 ft
Top core makeup tank (CMT) 127.63 ft
CMT water elevation to actuate ADS (67% of CMT volume) 120.16 ft
Top reactor vessel 113.78 ft
Pressurizer bottom ' 120.60 fi

Refer to the responses to RAls 440,103 and 440. 126 respectively, for information relevant to IRWST inventory
during the passive residual heat removal system operation and the effect of the press  ier heaters on the passive
residual heat removal system operation

References:

440.21R-1  AP6UO Design Change Description Report, February 15, 1994

SSAR Revision: NONE
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Question 440.220

How 1s the PRHRS HX tube integnty verified” Do you need to perform eddy current tests similar to that tor
steam generators” How and during what plant conditions are these tests done? How do such tests affect the
availability of the IRWST?

Response

The design of the passive residual heat removal heat exchanger tube to tube sheet jomt is the same as in the
stearm generator. The inspection of the passive residual heat removal heat exchanger will be performed using
the same techniques. These inspections will be performed when the passive residual heat removal heat
exchanger is not required to be available by the technical specifications and the reactor coolant system is
depressurized during modes 5 and 6

Access to the tubes for inspection is through the channel head manway. Since the channel heads are located
outside the IRWST, the IRWST is unaff scied by this inspection

SSAR Revision: NONI

@ AR 440.220-1
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Question 440.232

Secticn A 3 of the PRA defines a smali-break LOCA as a break from 34 to 4 inches, while Section
156 54B.3 1 of SSAR defines a small-break LOCA as a break size of one square foot or less. Provide the
tollowing intormation

a.  Clarify the inconsistency in the definition of LOCA sizes

b What 15 the size ot the LOCA that a CVS pump is capable of mitigating” How long can this pump perform
its mitigating functions? Given such a LOCA, what is the expected plant and operator response to bring the
plant to a safe condition”

For how long will the CVS be able to inject borated water during an RCS leak or a very small-break
LOCA? How much inventory is available” What measures assure that this inventory will be available”

Response:

#. In the AP60O PRA, LOCAs are classified according to the break size, the location of the break, and the
etfect on miutigating systems. The break size was defined on the basis of plant systems required to mitigate
the accident. The break sizes that separate the LOCA categories are 10-inch diameter between
large/medium, 4-inch diameter between medium/small, 3/4-inch diameter between small/very s=all. and
1'8-inch diameter between very small RCS leak. More details of the LOCA classification is provideu
Chapter 7 and Appendix A of the AP600 PRA Report. The RCS leak was addressed in reference 440.232-)
and will be incorporated in Revision 2 of the PRA.

The design basis LOCA classification in the SSAR Sections 15.6.5 4A and 4B is based on ANSI [8-2
which divides plant conditions into different categonies according to anticipated frequency of occurrence and
potential radiological consequences to the public. Based on reference 440,232-2, the RCS design basis
breaks were categonized in the SSAR as follows:

Large break is defined as a rupture of the reactor coolant system with a total cross-section area equal to or
greater than one square foot. This event is considered as a Condition IV Cvent (limiting fault) because it is
not expected to occur during the lifetime of the plant but is postulated as a design basis accident for design
engineered safeguards

Small break is defined as a rupture of the reactor coolant system with a total cross-section area less than
one square foot in which normally operating charging system flow is not sufficient to sustain pressurizer
level and pressure.  This event is considered as a Condition [II event because it is an infrequent fault that
may oceur dunng the life of plant,

b, One chemical and volumge control system makeup pump is capable of supplying sufficient makeup flow to

compensate for the leakage from breaks up to 3/8-inch diameter (RCS leak). The chemical and volume
control system can maintain the RCS pressure and presssurizer level and permit the operator to perform a

@ —— 440.232-1
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controlled shutdown using the startup feedwater pumps. The normal residual heat removal system is later
used to continue the cooldown so the RCS can be completaly depressurized and thus reduce the leakage
through the break. The PRA evaluation of RCS leak is described in reference 440.232-1

For breaks sizes from 3/8 to 3/4-inches in diameter (very small LOCA), the chemical and volume control
systeimn. in conjunction with the core makeup tanks and the passive residual heat removal system, can
provide sufficient RCS makeup for leakage and accommodate RCS cooldown. The normal residual heat
removal system is later used to continue the cooldown so that the RCS can be completely depressurized and
thus reduce leakage through the break. For small LOCAs, up to two inches, one CVS pump can provide
sufficient makeup to prevent core uncovery. The PRA does not credit CVS operation for mitigating break
sizes greater than 3/4-inch diameter because of consideration of limited CVS makeup water supplies. The
event tree model for the very small LOCA event is provided as Figure F-18 in Appendix F, Section F.2.19
ot the AP600O PRA Report.

The CVS has sufficient inventory to provide RCS makeup for breaks up to 3/4-inch for 5 to 6 hours
without operator action. As the operator proceeds to promptly reduce the RCS pressure for shutdown, the
amount of inventory being lost through the break will diminish. This reduces the demand for makeup and
the CVS pumps will deliver makeup at a reduced rate. The PRA does not model operator actions that
would reduce the RCS pressure and allow CVS operation for 24 hours. This will be evaluated in Revision
2 of the PRA.

The expected plant and operator responses following RCS leaks and very small LOCAs are described in
reference 440.232-3

¢.  The CVS makeup pumps draw suction from the boric acid tank (BAT). (See SSAR Table 9.3.6-2 for the
BAT capacity). The inventory in the BAT will be administratively controlied. In addition to the BAT, the
CVS has the capability to take suction from the spent fuel pit. The CVS connection to the spent fuel pit is
located approximately two feet below the normal water level and two feet above the spent fuel pit pump
suction connection. This arrangement precludes a loss of cooling or inadvertent draining of the spent fuel
pit due to CVS operation. The inventory in the spent fuel pit will be administratively controlled.
Conservatively assuming a reduced inventory in the BAT, the BAT and the spent fuel pit maintain sufficient
inventory to provide suction to cne CVS makeup pump to supply RCS makeup for 5 to 6 hours at 100 gpm.
This does not take credit for operator actions to replenish the inventory in the BAT. In agagition. the AP600
RTNSS evaluation (reference 440.232-4) indicates that the CVS is not RTNSS significant.

References:

440.232-1  ET-NRC-93-3990, "AP600 Reactor Coolant Systemn Leak PRA Evaluation.” October [993.

440-232.2  WCAP-8340, "Westinghouse Emergency Core Cooling System - Plant Sensitivity Studies," July
1974,

440.232-3 WCAP-13793, ‘“APM)O System / Event Matrix,"” June 1994,

440-232-4  WCAP-13856, "AP600 Implementation of the Regulatory Treatment of Nonsafety-Related Systems
Process.” September 1993
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A L.

SSAR Revision: NONI

PRA Revision: NONI
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Response Revision 1

Question 460 .5

Provide the following mformano: - .wrding solid radwastes (Section 11.4):

Esumates of solid waste volumes expected to be shipped annually for wet solid wastes and dry solid wastes
separately

A discussion of compliance with Position 1111 ot BTP ETSB [1-3 regarding the storage capacity for
accumubated filier sludges

A discussion of compliance with Posion [11.2 of BTP ETSB 11-3 regarding storage volume for solidified wastes
(both wet and dry sohd wastes) available in the plant.

Response: (Revision 1)

Estimates of solid waste volumes expected to be generated and stupped annually are separately provided below
in Tables LA, and 2.A for wet solid wastes and dry solid wastes. These volumes are consistent with SSAR
Table 11.4-4. In Table 11.4-4 the volume of wastes to be shipped accounts for volume reduction of some wastes
and addition of the shipping/disposal container. The processing and packaging factors used in SSAR Table 11 .4-
4 are conservative and may have over-cstimated the annual dispesal quantities. Below each estimate of annual
disposal quantities are the details of the mputs to each category of generation (Tables 1.B and 2.B). These waste
generation estimates are based on an 18 month refueling cycle. For a 24 month refucling cycle, the annual
waste generailon is less

Table LA - Annual Wet Solid Waste Generation and Disposal Quantities Summary

Waste Generation Expected Shipping-os Disposal

Wet Solid Wastes Volume, ft'/vr Volume, ft'/yr
Spent Charcoal and lon Exchange Resins 250 LAER
Mized Ligud Wastes 15 17.0
Chemical Wastes 350 19.8
Total Wet Solid Wastes 618 3516

The generation of these wet solid wastes is summanzed as follows:

@ Westinghouse 460.5(R1)-1
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Response Revision 1|

Table LB - Annual Wet Solid Waste Generation Quantities Details

Subtotal Wet Sohd
Waste (Speat Resins
and Charcoal)

Waste Source ( Waste Generaton Rate Annuahized Comments
Waste
Generation
WLS Deep Bed Filter 10 1t" / 6 months 20 ft
Charcoal
WLS Deep Bed Filter 40 (' / vear 40 ft’
Zeolite
3 x WLS lon Exchanger | 30 ft' ea. / year 90 ft
Resin
2 x VS Jon Mixed Bed | 50 ft' / I8 months 33 ane vessel discharged each
Exchanger Resin refueling
| x CVS Cation Bed 50 ft' / 36 months 16.7 ft’
Exchanger Resin
2 x SFS Jon Exchanger | 75 ft' / I8 months 50 ft one vessel discharged each
Resin refueling

250 ft

Total Wet Solid Wastes

months + 500 gallons
during refueling outage

Mixed Liquid Wastes 4 gal./month for 17 15 ft mainly contammnated lubricating
months + 100 gallons oil
during refuehng outage

Chemical Wastes 200 gal./month for 17 350 fr Chemiacal laboratory and

decontamination wastes

460.5(R1)-2
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Response Revision 1

Table 2.4 - Annual Dry Solid Waste veneration and Disposal Quantities Summary

Waste Generation Expected Disposal
Dry Solid Wastes Volume, ft /yr Volume, ft'/yr
Spent Filter Cantndges 36 24.5 47
WGS Charcoal 8.7 9%
Compactible DAW 4450 9530 9943
Non-Compactuble DAW 225 163.4
Mixed Solid Wastes 5 7.8
Total Dry Sohd Wastes 4722 1358 2 43767

The generation of these dry solid wastes is summarized as follows:

Table 2B - Annual Dry Solid Waste Generation Quantities Details

Waste Source Waste Generanon Rate Annualized Comments
Waste
Generation

WSS Resin Fines Filter I x 0.5 1t cantndge / (.5 fr' 6" dia. x 30" pleated fiberglas.

year 25 microns @ 99% efficiency
2 x WLS Filter 4 x 0.3 ft' cartridges / 1% | 0.8 ft’ 6" dia. x 18"

months
CVS Makeup Filter I x 0.3 f cartridge / 18 | 0.2 ft’ 6" dia. x 18"

moaths
CVS Reactor Coolant 4 x 0.5 ft’ cartridges / I8 | 1.3 # 6" dia. x 30"
Filter mornths
SFS Filters 4 x 6.3 ft’ cantndges / 18 | 0.8 ft' 6" dia. x 18"

months
WGS Guard Bed 8 ft' / 36 months 27t assumes abnormal charcoal
Charcoal replacement
WGS Delay Bed 60 3 / 10 years 6 ft' assumes abnarmal charcoal
Charcoal replacement
High Activity Dry 2 [t'/month for 17 50 f*
Compactible Waste months + 40 ft’ during

refucling outage

@ Westinghouse 460.5(R1)-3
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Response Revision 1

AP60O0

Low Activity Dry 60 ft'/month for 17 4000 fr'
Compactible Waste months + 5000 ft" duning
refueling outage

Compactible HVAC See Note | 430 ft’
Filters
High Activity Dry Non- | 1 ft'/month for 17 25 fi
Compactible Waste months + 20 ft' during

refueling outage
Low Actuvity Dry Non- | 6 ft'/month for 17 200 ft
Compactible Waste months + 200 ft' during

refueling outage

Mixed Solid Wastes 0.2 ft’/month for 17 s ft'
months + 4 ft' during

refueling outage
IFW
Total Dry Solid Wastes 4722 £

Note 11 Waste HVAC filters are generated as follows -

Contamment purge system (VES) 13.7 '
36.7 ft’ granular charcoal / 60 months
4 x 12" x 24" x 24" HEPA / 60 month
2 x 12" x 24" x 24" Pre-filter / 60 months
2 x 12" x 24" x 24" Post-filter / 60 months

Rad. Chem. Lab. Supply & Recirculaton (VAS) 427 ft’
4 x 12" x 24" x 24" HEPA / 18 month
4 x 12" x 24" x 24" Pre-filter / 6 month

Rad. Chem. Lab. Exhaust (VAS) 213 fr
2x 12" x 24" x 24" HEPA / 18 month
2 x 12" x 24" x 24" Pre-filter / 6 mouth

Radwaste Building (VRS) 240 ft’
60 x 12" x 24" x 24" HEPA / yr
Annex Butlding (VHS) 112 ft’

28 x 12" x 24" x 24" HEPA / yr

4297 ft’

460.5(R1)-4 .
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Response Revision 1

Under normal condinons, there are no wastes generated from the secondar y-plant cyvcle, If radioactivity is
detected in the steam generator blowdown and reaches a predetermined level (due w primary and secondary
leakage), the blowdown is diverted 10 the condensate-polishers 1o the liquid radwaste system for processing
as described in SSAR Subsccuons 1048 and 11.2.2.1.5. Thus, blowdown demineralizer condensate

pehishiag resins are not a normal source of radwaste requiring shipping and disposal. Should plant operation
continue with leakage from the primary to the secondary side uulizing the blowdown demneralizers
condensate-pokishers, o shipping (disposal) volume of up to 300 ft /month could be produced by the steam
generator blowdown condensate-pohistang system, as indicated in SSAR Subsection 11.4.2.1.

h. The AP6OO phamt does not include filters that generate sludge-tvpe wastes.  Also, tanks and sumps are
designed to minimize the tormaton of sludge deposits, and the particulate matter that can cause sludge
depostts is tansported o and removed by the cartridge filters in the liquid radwaste system.  Therefore,
there are no storage provisions for accumulating sludges,

¢ Branch Technical Position ETSB 11-3 specifies in Position I11.2. that storage areas for solidified wastes
should be capable of accommodating at least 30 days of waste generation al normal generation rates and
that these storage areas should be indoors.  The storage durations of the storage areas s-the-Radwaste
Buiding wre evaluated for tour general tvpes of waste and container categories discussed below,

Spent lon Exchange Resins and Filter Charcoal in High-Integnity Containers (HICs)

Although the shipping or disposal volume is nearly independent of container size (based on equal filling
efficiency. e.g.. 90%), the storage duration for the filled HICs 18 dependent on the number of containers
which s indirectly proportional to container size. To be conservative, it is therefore assumed that the spent
resins and filter bed charcoal will be dewatered i HICs that will fit into a Tvpe B shipping cask (i.¢.. the
SEG 3-X2B. formally HN-200). Normally 250 ft'/yr of spent resin and charcoal is expected o be generated
{SSAR Table 11.4-4), with an activity of 950 cunes (SSAR Table 1i 4-6). This resin can be mixed to
produce a uniform specific activity of 38 Cift’. A 158 20-ft" HIC filled to 90% would contain about 540
248 Curies. well within the cask’s capability.  About two fows of these HICs are required per vear. The
three onsite storage casks can each hold one of these HICs, and the resulting storage duration is about ane
and a half years Ymonths. The twe spent resin container fill stations may also be used for storage untl
it is necessary to begin filling another HIC. The #we fill statons and two of the onsite storage casks
(reserving one onsite storage cask for high-activity filter drums) provide about one and a half years 42
wmonths of storage. These storage times are in addition to the pre-packaging storage times provided by the
spent resin tanks as described in SSAR Subsection 11.42.2.1.

High Acuvity Filter Cartndges in Drums

As indicated in SSAR Tabie 11.4-4, packaging of the CVS reactor coolant filter cartridges is expected to
normally generate 3038 drums of waste per year. This is hased on a generation rate of 4 248" filter
cartndges every [N months, Based-on-a-drvim-volametic loading-of S0 percent.-about-one-hakt-of-a-drsm
i bebbeed eveiy 0 grontie 2B SS R S ahd bt o di s prodacedevery Saanesths The highs
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high-activity filter siorage tube moduie may be used to store all filter cartridges normally generated every
18 months. Thus, after a drum is filled with high-activity filters, encapsulated. and sealed. it may remain
ir the processing cask ferabowt-i-7+nonths-batore until it is necessary to begin to « age the filter
cartridges stored in the storage tube module to clear space for the next batch of spent filter . Therefore,
a storage duration of about 17 months is available for high-activity filters using only the processing cask.
One of the onsite storage casks could also be used for high activity filter drum storage if necessary.

Other Wastes in Drums

Based on SSAR Table 11.4-4, about 11 drums are produced each year containing wastes other than high
activity filter and mixed wastes. The Radwaste Building (Froprietary Figure 1.2-29) has a packaged waste
storage rooin that may be used to store both drums and boxes. Using two storage locations for palletized
drums stacked three high, 24 drums can be stored. This provides about 28 months of storage for the
normal expected generation rate. Stacking only two pallets high provides about |8 months of storage.
Without stacking about 9 months of storage is available for the normal generation rate.

Mixed wastes are accumulated in drums and are sent to an off site processing facility special-prefabrioated
storage-butlding at an expected rate of about three drums per year.

Wastes in Boxes

Based on SSAR Table 11.4-4, about 12 427 boxes are generated per year. Ten #eureen box storage
locations are available in the packaged waste storage room. Without stacking and with stacking two and
three high, about 1, 2, and 3 years of storage are provided, respectively.

Maximum truck loading is expected to be 28 boxes. Fhis-is-equivalent-to-the—+4 Ten storage locations
can accumulate a truck load when stacked three twe high. At the normally expected generation rate, it

takes 2 years 26-meonths to produce a truck load.

In summary, indoor storage is provided for all categories of packaged wastes well in excess of 30 days, based on
normally expected waste generation rates.

SSAR Revision: Table 11.4-4 is to be revised as follows:
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Table 11 4-4 (Sheet 1 of 3)

Expected Annuai Radwaste Volumes

T Influent Vol Contawer (1) "
Source Form Val Reduction
) T'ype % Full | Quantmwy | Disposal
Vol ih )
WIS Deep Bed Filter Spent Activated Chir
coal
WLS Deep Bed Fiter Spemt Zeolytic Resin 40 HIC 90 28 50.4
WIS lon Exchanger #] Spent Borated Cation i HIC 90 02} 178
Bed H+Fom Resin
WLS [on Exchanger #2 Spent Borated Mixed 0 HIU 9 21 178
Bed H+OH Form Resin
WIS lon Exchanger #3 Spent Borsted Mixed 0 HIU 90 0.21 178
Bed H+OH Form Resin
CVS Mixed Bed lon Spent Borated Mixed 131 HiC 90 023 19
y -
Exchangers Bed Li"OH Form Resin
CVS Cation Bed fon Spent Borated Canon 16.7 HIC 90 042 210
Fxchanger Bed He+Form Resin
SES lon Exchangers Spent Borated Mixed 50 HIC 00 0.35 629
Bed H+/OH Resin
WSS Resin Fines Falter Spent Filter Cantndge 0.5 4:1 Drum 6 0.02 0.1
WLS Fiters Speat Filter Cartndge 08 4:1 Drum a0 0.0 0.2
CVS Makeup Filter Spent Filter Cartndge 0.2 41 Drum 960 0.0} 0.07
CVS Reactor Coolant Spent Fiier Cartndge 1.3 Drum Note 4 3 a8 22543
Filters S
SES Filters Spent Filter Cantndge 0.8 Drum S0 0.21 16
WS Guard Bed Activited Charcoal 27 Drum 90 04 LR 1]
WS Delay Bed Actvated Charcoal b Dram Y0 09 6K
RUA SCAs (2) High Activity
Confpactible DAW (2) 50 41 Dram 90 19 14.2
L= R == LS

@ Westinghouse
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Table 11.4-4 (Sheet 2 of 3)
Expected Annual Radwaste Volumes

Influent Val Container (])
Source Form Vol Reduction
i Type % Full Quantity Disposal
Vol (ft)
ROUA SCAs Other Compactible 4000 61 Box a0 82 847 7
DAW
HVAC Exhaust Filters Pre. HEPA, and 430 644 6| Box 0 0 88 420 91 1 daid
Charcoal Filters
RCA SCAx Higher Activity =5 Drum 70 49 i6 4
Non-Compactible
DAW
RCA SCAs Lower Activity 200 B o« 70 a0 327.0
Non-Compactible
DAW
Lubricants and Mixed Wastes - § Drum 70 1.0 75
Cleanung Agents Sohds
Mixed Wastes 15 Drum %0 23 17.0
Liguids
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