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June 30,1994
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C 20555

ATTENTION: R.W.BORCHARDT

SUBJECT: WESTINGilOUSE RESPONSES TO WRC REQUESTS FOR ADDITIONAL
INFORMATION ON THE AP600 '

Dear Mr. Borchardt:

Enclosed are three copics of the Westinghouse responses to NRC requests for additional info:mation
on the AP600 from your letters of March 16,1994, April 19,1994, April 29,1994, May 2,1994, May
11,1994, May 12,1994, May 23,1994 and May 26,1994. In addition, revisions of responses
previously submitted are provided. This completes the responses for the letter dated March 16,1994.

A listing of the NRC requests for additional information responded to in this letter is contained in
Attachment A. Attachment B is a complete listing of the questions associated with the March 16,
1994 letter and the corresponding letters that provide our response.

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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NTD NRC-94-4184
ATTACHMENT A

AP600 RAI RESPONSES
SUBMITTED JUNE 30,1994

.

RAI No. Issue

100.013 : Industry codes and standards

210.024R011 Insenice testing

210.033 Acceptable code verification methods

210.042 : SS AR sections 3.6.2.3.2, 3.9.3.4, 3.10.1.3

210.052 i SSAR section 3.9.1.1

210.060 i Elimination of OBE, SSAR scetion 3.7

210.062 i Loading combinations for level D condition

210.065 i SSAR section 3.9.3.1.7

210.070 i SSAR section 3.9.5.2.4

210.073 i ASME Class 1,2,3 components procurement specs
*

210.077- | SS AR section 3.6.2

210.080 i SSAR section 3.9.3

210.095 : SS AR section 3.9.2.5

210.097 : SSAR section 3.9.5, basis of deflection allowables -

210.100 i Flow-induced vibrations of reactor internals

210.102 i Preoperational vibration test program

210.103 : Stress limits for core support structures

210.104 : Exceptions to positions C.! & C.2 of RG 1.20

210.105 : Section 4 of Section 3.9.2 of SRP

210.107 : SLAR section 3.9.3.4

210.109 List of ASME Code cases used in design

210.110 : Insenice testing of pumps and valves

220.049R01: Exclusion of Cat Il structures for foundation anal

220.058 : Seismic shear / moments from out-of-phase vibration

220.083 i Design information per SRP format

220.089 : Critical sections for detailed structural design

1
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NTD-NRC-94-4184
ATTACllMENT A

AP600 RAI RESPONSES
SUBMITTED JUNE 30,1994

.

RAI No. Issue

410.117 : CCS functions

410.118 : Description of CCS components

410.121 : CCS conformance to RG 1.29 position C.2

410.122 : Impact of environmental & dynamic effects on CCS

410.123 : CCS compliance wuth GDC 44,45 & 46

410.124 : CCS compliance with SRP 9.2.2 (IEEE 279)

410.125 : CCS test and inspections

410.129 : TB CCWS applicable codes & standards

410.131 : TB CCWS potential for water hammer

410.132 : TB CCWS pumo NPSH
*

410.134 : Analysis of TB CCWS cracks

410.141 : Turbine missile protection

410.148 : Condenser air removal sytem auality standards

410.156 : Oil / hydrocarbon content of CAS air

410.172 : Effects of dust & dirt on diesel cenerator

410.173 : Diesel acnerator trips

410.189 : Failure of electrically operated valves

410.237 : Reference C of Figure 1.7-2

435.074 : Offsite power recovery probability

440.055 : Failure of temporary RCS boundaries

440.059 : Desian features for mid-loop

440.062 : Desian features to reduce passive sysems challenge

440.063 : Analysis of system performance durina shutdown

440.065 : Outage and maintenance activities

440.069 Comollance with GL 87-12

440.071 : Operating experience for shutdown events

2
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NTD NRC-94-4184
ATTACHh1ENT A

AP600 RAI RESPONSES
SUBhilTTED JUNE 30,1994

.

RAI No. Issue

440.076 : Effects of water relief on pressurizer safety vivs

440.081 : TS LCO 3.4.13, LTOP system

440.085 : Emeraency core makeup & boration

440.087 : Boration capability to restore shutdown marain

440.088 : PXS nonsafety-related design reauirements

440.092 : PXS/PCS safe shutdown capability

440.100 : PXS valve failure states

440.103 : PRHR operation bevond 72 hours

440.104 : Chit check valve arranaement

440.112 : Extended operation by PRHR heat exchangers
.

440.113 : Operator actions durina mid-loop operation

440.123 : Commercial service record of canned motor pumos

440.124 : RCP performance characteristics

440.130 : RNS functions durina shutdown operations

440.134 : RNS isolation valves

440.137 : Conformance to RG 1.68

440.138 : RNS interlocks

440.140 : GDC comoliance for RNS

440.141 : RV head vent system

440.143 : Size of RCS vent line

440.144 : Venting from steam generator U-tubes

460.017 : Apolicability ofIE Bulletin 80-65

460.024 : Dilution flow for liauid waste discharae

460.026 : Addition of N-16 activity to SSAR Table 11.1-8

480.078 : hiax cont. P.T for severe accident conditions

490.001 : Similarity to 17xl7 VANTAGE-5H

3
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NTD NRC-94-4184
ATTACHMENT A

AP600 RAI RESPONSES
SUBMITTED JUNE 30,1994

.

RAI No. Issue

490.002 : Use of option in fuel manacement

490.003 : Approval of calculational procedures

490.005 : VANTAGE-SH vibration problems

491.007 : Grav rods

492.002 i Bvoass flow

952.074 : SPES-2 leakace power
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ATTACHMENT B
CROSS REFERENCE OF WESTINGHOUSE RAI RESPONSE TRANSMITTALS

TO NRC LETTERS OF MARCH 16,1994

Question issue NRC WestingN,use
No. Letter 'ransr ttal Catea

220.051 Seismic & structural design consistency 03/1&S4 S17S4
220 052 Computer validaten package for INETE0 programs 03/1&S4 05/17G4
220.053 Rationale for 6 ft thick foundation 03/16S4 05/1144
220 054 Ratonale for 3 ft thick outer walls 03/16S4 05/17/94
220.055 Unevenly distnbuted construction loads 0"N 05/17/94
220 056 Finite element analysis model for basemat L3 05/1994
220 057 Basis for use of uniform Winkler spnng 01h a 05/1b94 |
220 058 Seismic shear / moments from out-of phase vibration 011&w 06'30 S4
220 059 Radius and thickness of dome 03/1694 04/2&S4
220 060 Wind loads in Level A&C comtznations 03/1694 05/11/94
220 061 Watertight / airtight sealin SSAR 3 8.2.1.1 03/16 S4 06/02S4 |
220 062 Desenptons for polar crane system 03/1694 05/11 S 4
220 063 Air baffle structural design 03/1694 05/17/94 1

'

220.064 Pre-operatonal SIT of containment in SSAR 03/16,94 05/19S4
220.065 List of missile sources 03/1&94 05/1& S4 |

220 066 Basis for using "1.,0 4.0.4* method 03/1694 05/17S 4
220.067 Operating pressure in load combinatens 03/1694 05/11/94
220 068 Containment shell yield stress properties 03/1694 04'2&94
220 069 Computer codes used for nonamsymmetncalloads 03/16/94 05/19 S 4
220 070 Discussion of structural modules 33/1694 05/17/94
220 071 Structural modules 03/1694 05/1&$4
220.072 Aging degradaten of structural modules 03, 3 94 05/17/94
220 073 Design of module joints and connections 03/1&94 05/17 S 4
220 074 Procedures for concrete placement in modules 03/1694 05/17 S 4
220 075 Expenence with concrete filled steel structures 03/1694 05/17/94 .

220.076 Structural elements in firvte element model 03/1694 05/1744
220 077 Modular construction design information in SAR 03/1694 05/1& 94
220.078 Modular constructen design mformation 03/1694 06/1&S4
220.079 IRWST design informaton in SAR 03/1694 05/11 S 4
220 080 Computer code for cont. intemal structure anal. 03/1694 05/17 S 4
220.061 Concrete cracking in setsmic analysts 03/1&94 05/17 S4
220.082 Note 3 of SSAR Tables 3.8.41 and 3 8 4-2 03/1694 05/17 S4
220.083 Design information per SRP format 03/16/94 06/30 S4
220.084 Staff positions from 1/20S4 meetng 03/16S4 05/17/94
220 085 Internal fnction angte for backfill soil 03/1&S4 05/17/94
220.086 Applying seismic loads to finite siement model 03/16S4 05/1994
220 087 Energy component for embedment effect 03/1&94 05/11/94
220.088 Use of coated rebar 03/1&S4 05/11/94
220.089 Catical sections for detailed structural design 03/1&S4 O&'3G94
220.090 Type and charactenstics of water seals 03/1694 05/11G4
230 050 Auditable trail for final seismic calculatons 03/1&94 05/11 S 4
230 051 COL commitment for reconciliation analyses 03/16/94 04/28/94
230.052 Evaluaton of foundation mat uplift potent!al 03/16S4 05/17 S 4
230.053 inclusion of other site conditens 03/16/94 05/11/94
230.054 Zone 3 requirements of UBC for anatysrs 03/16S4 0&'27 S 4
230 055 Use of SASSI 03/1694 05/11/94
230 056 Structure to structure interaction 03/16/94 05/1&94
230 057 Integnty of cont shell-shield bidg connection 03/16S4 04/2& 94
230.058 High frequency modes of structures 03/1594 05/17 S 4
230 059 Comparison between SRSS and 1,.4 4 method 03/1694 05/19 S4
230 060 Accidental torsion in overall seismic mernber force 03/1&94 05/17 S 4
230.061 Effects of high-frequency structural modes 03/16 S4 05/17/94
230 062 Validity of thed base seismic analysis 03/1694 05/11/94
230 063 Soil column properties for honz.& vert. models 03/1&S4 05/17/94
230.064 Adequacy of M-O method 03/1&D4 05/19 S 4
230 065 Lateral earth pressures on Ni structure walls 03/1694 05/19/94
230.066 Adequacy of Zone 2A requirements of UDC 03/1&94 06/27 S 4
230.067 Lower bound shear wave for soft soil site 03/1694 05/17 S4
230 068 Use of concentnc or dual zone systems 03/16/94 06/27/94
230.069 Shallow soil site conditions 03/1694 05/11/94
230.070 Procedure for developing seismic response envelope 03/1694 05/11G4
230.071 Use of seismic responses for soft rock site 03/1&S4 05/19G4
230.072 Statisticalindependence of acceleration time hist 03/1694 05/17/94
230.073 Clanfication of SSAR Section 3.2.1.1.2 03/16/94 06/27 S 4

*
230 074 Ordinates and units for ground motion plots 03/16/94 05/17 S 4
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Quesbon issue NRC West nghouse |
No Letter Transmittal Date ;

230 075 Use of 7% damping 03/1694 05/17/94
230 076 Use of damping rate for cable tray systems 03/1694 05/1k94
230 077 Limds of modal damping 011694 05'17/94
230 078 Tima discreteaton of ground moton time hrst 011694 05/17/94
230 079 Use of Seed-Idnsa 1970 curves an SSI analyses 03/1694 05/11/94
230 080 Adequacy of using only 3 soil sde conditions 03/1694 - 05/11/94
230Oei Use of computer code SAP or BSAP 011694 06'11/94
230.082 Method of anisysis used to calculate seismic force 03/1694 05/17/94
230 083 Seismic response forces for soil sde conditions 03/1694 05/17/94
230.084 Adddenal informaton 6n Secten 3 7.2.1.1 03/1694 05/11/94
230 085 Additonal informaton in secten 3.7.2.3 03/1694 05/17/94
230 086 Effects of energy feedback 03/1694 05/1994
230 087 Method of ground moton combinaton 03/1694 05/19/94
230.068 SSAR Secten 3 7.2.2 inconsistency 03/1694 05/17/94
230 089 SSAR Section 3.7.2 3.1 explanatica needea 03/1694 05/17/94
230.090 Dyname model usage 03/1694 05/17/94
230.091 Section 3.7.2.1.2 clanicaten 03/1694 05/17/94
230.092 Stiffness properties 03/1694 05/17/94
230.093 Excluson of accidentaltorsion 03/1694 05/17/94
230.094 Decoupling subsystems from pomary structural sys 03/1694 05/17/94
230.095 Seismic instrumentaten 03/1694 05/17/94
231 015 Geography & demography limits for a sde 03/1694 05/11/94
231.016 Flood level to plant grade design features 03/1694 05/11/94
231.017 Sde quahreation flow chart 03/1694 05/17/94
231.018 SSAR Table 2.01 clanreation 03/1694 05/17/94
231.019 SSAR Table 2.0-1 modification 03/1694 05/17/94
231.020 Basemat locaten for COL apphcant companson 03/1&S4 05/17/94
231.021 SRP 3.7.2 guidance 03/1694 05/1994
231.022 SSI studies for the rock model 03/1694 05/11/94
231.023 Acceptable ranges of backf;11 properties 03/1594- 05'1294 *

231.024 SSAR Section 2A.2 03/16/94 05'17/94
231.025 Dynamic shear properties of rock matenal 03/1&S4 05/17/94
231.026 Properties in SSAR Table 2A4 03/1694 05/19/94
231.027 Statements in SSAR Secten 2A 4 justircaton 03/1694 05/17/94
231.028 Dynamic propert es of soil columns 03/1&94 05/17/94
231.029 Effects of assumed Porsson rate 03/1&S4 05/19,94
231.030 impact of non-vertcany incident ground mobon 03/1&S4 05/11/94
231.031 SSAR Appenda 2A.2 03/1694 05/11/94
231.032 Geosciences investigation performed by COL App. 03/1694 05/17/94

Records printed: 104
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NRC REQUEST FOR ADDITIONAL INFORMATION

A
|

Question 100.13

Provide a listing of all industry codes and standards used in AP600 design in the SSAR.

Response:

A listing of the industry codes and standards referenced in the AP600 SSAR is provided below.

Code or Standard Title
ANSI

1. ANSI N16.1-75 Nuclear Criticality Safety in Operations with Fissionable Materials
Outside Reactors

| 2. ANSI /ANS-59.4-1979 Generic Requirements for Light Water Nuclear Power Plant Fire
Protection

3. ANSI N16.9-75 Validation of Calculational Methods for Nuclear Criticality safety
4 ANSI N210-76 Design Objectives for Light Water Reactor Spent Fui.' Storage ,

Facilities at Nuclear Power Stations

5. ANSI N14.6-1986 Special Lifting Devices for Shipping Containers Weighing 10,000
Pounds (4500 kg) or More

6. ANSI C2-1990 National Electric Safety Code

7 ANSI C37.010-1972 Application Guide for ac High Voltage Circuit Breakers
8. ANSI C37.90-1989 IEEE Standard for Relays and Relay Systems Associated with

Electric Power Apparatus
9 ANSI C57.12.00-1973 General Requirements for Distribution, Power, Regulating

Transformers, and Shunt Reactors

10. ANSI 58.6-1983 Criteria for Remote Shutdown for Light Water Reactors

i1. ANSI N278.1-1975 Self-Operated and Power-Operated Safety-Relief Valves
Functional Specification Standard

12. ANSI B16.41-1983 Functional Qualification Requirements for Power Operated Active
Valve Assembli.:s for Nuclear Power Plants

!
13. ANSI B16.34-1981 Valves - Flanged and Buttwelding End

14. ANSI N18.2a-75 Nuclear Safety Criteria for the Design of Stationary Pressurized
; Water Reactor Plants

15. ANSI N18.2-1973 Nuclear Safety Criteria for the Design of Stationary Pressurized
| Water Reactor Plants
| 16. ANSI N57.2-1983 Design Objectives for LWR Spent Fuel Storage Facilities at
| Nuclear Power Stations

!

3 Westinghouse
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NRC REQUEST FOR ADDITIONAL INFORMATION
-
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|

|

Code or Standard Title
17. ANSI N57.3-1983 Design Requirements for New Fuel Storage Facilities at Light

,

Water Reactor Plants '

18. ANSI N4.51980 Criteria for Accident Monitoring Functions in Light-Water Cooled
Reactors

19 ANSI 5.!-1979 Decay Heat Power in Light Water Reactors

20. ANSI 56.5-1979 PWR and BWR Containment Spray System Design Criteria

21. ANSI B96.1-81 Welded Aluminum-Alloy Storage Tanks

22. ANSI /ANS-58.2 Design Bases for Protection of Light Water Nuclear Power Plants
Against Effects of Postulated Pipe Rupture

23. ANSI / ANS -56. l l- 1988 Design Criteria for Protection against the Effects of Compartment
Flooding in Light Water Reactor Plants

24. ANSI /AMCA 211-85 Certified Ratings Program Air Performance

25. ANSl/AMCA 210-85 Laboratory Method of Testing Fans for Rating Purposes
,

26. ANSI /AMCA 300-85 Reverberant Room Method of Testing Fans for Rating Purposes
27. ANSI /ARI 410-91 Forced-Circulation Air Cooling and Air Heating Coils
28. ANSI /HF 100-1988 American National Standard for Human Factors Engineering of

Visual Display Terminal Workstations

ANS

1. ANS 57.2-1983 Design Requirements for Light Water Reactor Spent Fuel Storage
Facilities at Nuclear Power Plants

2. ANS 57.1-1980 Design Requirements for Light Water Reactor Fuel Handling
Systems

3. ANSI /ANS-56.8-1987 Containment System leakage Testing Requirements

4. ANSI /ANS-5.1-1979 Decay Heat Power in Light Water Reactors

5. ANSI /ANS-S t. l-1983 Nuclear Safety Criteria for the Design of Stationary Pressurized
Water Reactor Plants

6. ANSI /ANS-58.8-1984 Time Response Design Criteria for Nuclear Safety Related
Operator Actions

7. ANSI /ANS-55.6 Liquid Radioactive Waste Processing Systems for Light Water
Reactor Plants

8. ANSI /ANS-18.1 Radioactive Source Term for Normal Operation of Light Water
| Reactors

|

100.13 2
3 Westinghouse
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NRC REQUEST FOR ADDITIONAL INFORMATION

.. m

I

Code or Standard Title
ASME

I. ASME Boiler and Pressure Section 11, Material Specifications
Vessel Code Section III, Nuclear Specifications

Section V, Nondestructive Examination
Section XIII, Pressure Vessels
Section IX, Welding and Brazing Qualification
Section XI, Rules for inservice inspection of Nuclear Power

Plant Components

2. ASME NOG-t-1989 Rules for Construction of Overhead and Gantry Cranes
3. ASME/ ANSI B30 91940 Slings

4. ASM E/ ANSI-B31.1-1989 Code for Power Piping

5. ASME/ ANSI AG-t-85 Code on Nuclear Air and Gas Treatment
6. ASMb 19.11-1970 Power Test Code

7. ANSI /ASME B30.2-1983 Overhead and Gantry Cranes e

8. ANSI /ASME OM 1987 Operation and Maintenance of Nuclear Power Plants

IEEE

1. IEEE 232-1983 IEEE Standard for Qualifying Class lE Equipment for Nuclear
Power Generating Stations

2. IEEE 279-1971 IEEE Criteria for Protection Systems for Nuclear Power
Generating Stations

3. IEEE 308-1980 IEEE Standard Criteria for Class IE Power Systems for Nuclear
Power Generating Stations

4. IEEE 317-1983 Electric Penetration Assemblies in Containment Structures for
Nuclear Power Generating Stations

5. IEEE 323-1983 IEEE Standard for Qualifying Class IE Equipment for Nuclear
Power Generating Stations

6. IEEE/ ANSI 334 82 Type Tests of Continuous Duty Class IE Motors for Nuclear
Power Generating Stations

7. IEEE 338-1987 IEEE Standard Criteria for the Periodic Surveillance Testing of
Nuclear Power Generating Station Safety Systems

8. IEEE 344-1987 IEEE Recommen ed Practice for Seismic Qualification of Class
IE Equipment foi Nuclear Power Generating Stations

9. IEEE 379-1988 IEEE Standard Application of the Single Failure Criterion to
Nuclear Power Generating Station Safety Systems

' '' ~W westingrioase
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NRC REQUEST FOR ADDITIONAL. INFORMATION

r= a

|

|

Code or Standard Title
10. IEEE 382-1985 IEEE Standard for Qualification for Actuators for Power Operated

Vahe Assemblies with Safety Related Functions for Nuclear
Power Plants

1
11. IEEE 383-1974 IEEE Standard for Type Test of Class IE Electric Cables, Field |

Splices, and Connections for Nuclear Power Generating Stations

12. IEEE 384-1974 IEEE Separation of Class IE Equipment and Circuits

13. IEEE 384-1981 IEEE Standard Criteria for Independence of Class IE Equipment
and Circuits

14. IEEE 422-1986 Guide for the Design and Installation of Cable Systems in Power
Generating Stations

|
15. IEEE 450-1987 IEEE Recommended Practice for Maintenance, Testing, and

Replacement of large Lead Storage Batteries for Generating
Stations and Substations

16. IEEE 484-1987 IEEE Recommended Practice for Installation Design and .

Installation of large 12ad Storage Batteries for Generating
Stations and Substations

17. IEEE 485-1983 lEEE Recommended Practice for Sizing Large Lead Storage
Batteries for Generating Stations and Substations

18. IEEE 603 1991 IEEE Criteria for Safety Systems for Nuclear Power Generator
i Stations

19. IEEE 627-1980 IEEE Standard for Design Qualification of Safety System
Equipment Used in Nuclear Power Generating Stations

20. IEEE 741-1990 IEEE Criteria for the Protection of Class IE Power Systems and
Equipment in Nuclear Power Generating Stations

21. IEEE 796-1983 IEEE Microcomputer System Bus

22. IEEE 946-1985 IEEE Recommended Practice for the Design of Safety Related de
Auxiliary Power Systems for Nuclear Power Generating Stations

23. IEEE C37-89 IEEE Standards on Circuit Breakers. Switch Gear, Relays,
Substations, Fuses, etc.

ASTM

1. ASTM B8 Standard Specification for Concentric-Lay-Stranded Copper;

Conductors, Hard, Medium-Hard, or Soft,1971

2. ASTM B-33 Standard Specification for Tinned Annealed Copper Wire for
Electrical Purposes 1971

|

100.13-4
W Westinghouse
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NRC REQUEST FOR ADDITIONAL INFORMATION

g-- ,

.

Code or Standard Title
3. ASTM D-4082 Test Method for Effects of Radiation on Coatings Used in Light

Water Nuclear Power Plants

4. ASTM D-4256 Test Method for Determination of the Decontaminability of
Coatings Used in Light Water Nuclear Power Plants

5. ASTM D .t911 Test Method for Evaluating Coatings used in Light Water Nuclear
Power Plants at Simulated Design Basis Accident (DBA)
Conditions

6. ASTM D-4227 Practice for Qualification of Journeyman Painters for Application
of Coatings to Concrete Surfaces of Safety Related Areas in
Nuclear Facilities

7. ASTM D 4228 Practice for Qualification of Journeyman Painters for Application
of Coatings to Steel Surfaces of Safety Related Areas in Nuclear
Facilities

8. ASTM D-4537 Guide for Establishing Procedures to Qualify and Certify
*

inspection Personnel for Coating Work in Nuclear Facilities
9 ASTM A-609-78 Standard Specification for Longitudinal Beam Ultrasonic

Inspection of Carbon and low-alloy Steel Castings

10. ASTM E-165-80 Practice for Liquid Penetrant inspection Method

I1. ASTM C 94-1990 Specifications for Ready-Mixed Concrete

12. ASTM C 150-1989 Specification for Portland Cement

13. ASTM C 33-1940 3pecification for Concrete Aggregates

14. ASTM C 131-1989 Resistance to Abrasion of Small Size Course Aggregate by Use of
the Los Angeles Machine

15. ASTM C 535-1989 Test Method for Resistance to Degradation of Large-Size Course
Aggregate by Abrasion and impact in the Los Angeles Machine

16. ASTM D 512-1989 Chloride lon in Industrial Water

17. ASTM E-185-82 Standard Practice for Conducting Surveillance Tests for Light
Water Cooled Nuclear Power Reactor Vessels

18. ASTM-E-142-86 Methods for Controlling Quality of Radiographic Testing

19 ASTM- A-580-90 Specification for Stainless and Heat-resisting Steel Wire

20. ASTM Standard D 2487 Standard Test Method for Classification of Soils for Engineering
Purposes

21. ASTM D 1888-1978 Particulate and Dissolved Matter in Industrial Water

22. ASTM C 618-1989 Fly Ash and Raw or Calcined Natural Pozzolans for Use in
Portland Cement Concrete

i 100.13-5
| W Westingtiouse
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NRC REQUEST FOR ADDITIONAL INFORMATION
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Code or Standard Title
23. ASTM C 311-19% Sampimg and Testing Fly Ash or Natural Pozzolans for Use as

Mineral Admixture in Portland Cement Concrete

24 ASTM C 2601986 Air Entraining Admixtures for Concrete

Miscellaneous

1. Uniform Plumbing Code Section 318; 1991

2. ICEA P-54-4401986 Ampacities of Cables in Open Top Cable Trays

3. ICEA S-19 81 Rubber-Insulated Wire and Cable for the Transmission and
Distribution of Electrical Energy, Rev. 5,1976

4. ICEA S-66-524 Cross-Linked-Thermosetting-Polyethylene-Insulated Wire and
Cable for the Transmission and Distribution of Electrical Energy

5. ICEA S-68-516 Ethylene-Propylene-Rubber-Insulated Wire and Cable for the
Transmission and Distribution of Electrical Energy 1977

6. NEC National Electrical Code 1990 '

7. ACI 304R-1989 Guide for Measuring, Mixing, Transporting, and Placing
Concrete

8. API 610-81 Centrifugal Pumps for General Refinery Services

9 API-650-80 Welded Steel Tanks for Oil Storage,1984

10. AWWA D100-84 Welded Steel Tanks for Water Storage

11. API-620-82 Recommended Rules for Design and Construction of large,
Welded. Iow-Pressure Storage Tanks,1985

12. NEMA MG t-78 Motors and Generators,1984

13. SMACNA HVAC Duet Construction Standards,1985

14 NFPA National Fire Protection Association Codes and Standards

15. IES Lighting Handbook

16. ASHRAE 52-76 Methods of Testing Air-Cleaning Devices Used in General
Ventilation for Removing Particulate katter

17. UL-900 Test Performance of Air Filter Units

18. UL-586 High-Efficiency, Particular, Air-Filter 0 tits

19. UL-1096 Electric Central Air Heating Equipment

20. ASHRAE 33-78 Methods of Testing for Rating Forced C rculation Air Cooling
and Air Heating Coils

21. ARI 620-80 Self-Contained Humidifiers

100.13-6
3 Westiflghause
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NRC REQUEST FOR ADDITIONAL INFORMATION

Code or Standard Title
22. AMCA 500 83 Testing hiethods for Louvers, Dampers, and Shutters

23. U L-555 Fire Dampers

24. SM ACN A,1975 High-Pressure Duct Construction Standards

25. SM ACNA,1985 HVAC Duct Construction Standards

26. SM ACN A,1985 Duct leakage Test Manual

27. SM ACN A,1983 HVAC Systems - Testing, Adjusting, and Balancing
28. UL-555S,1983 Leakage Rated Dampers for Use in Smoke Control System

29. IS A-S l 8.1 Instmment Society of America, Annunciator Sequences and
Specifications,1979

30. ASHRAE 55-81 Thermal Environmental Conditions for Human Occupancy
31. IEC-964 International Electrotechnical Commission, Design for Control

Rooms of Nuclear Power Plants

32. ICRP Publication 2 Report of Committee 11 on Permissible Dose for Internal *

Radiation

33. ICRP Publication 30 Limits for intakes of Radionuclides by Workers
34. EPA-520/1-88-020 Limiting Values of Radionuclide intake and Air Concentration and

Dose Conversion Factors for Inhalation, Submersion and
Ingestion

35. AWWA 504-80 Rubber Seated Butterfly Valves

SSAR Revision: NONE
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Response Revision 1

Question 210 24

Section 3.9.6 of the SS AR states that an inservice testing (IST) progr:un for pumps and valses will be subnutted by ,

the Combined License (COL) applicant. Howeser there is no mention of a submittal of an IST progr:un by |
I

Westinghouse for the APNK) design certification application.

Provide an IST program to demonstrate that adequate design and access provisions will be incorpmtted to pennit
the ellective performance of IST. De staff will review this IST program to ensure that the Westinghouse's
commitments regarding the ability to test pumps and v:dves can be met.

Response (Revision 1):

The APNW) inservice testing (IST) program plan to support design certification is contained in the SSAR Resision
below. This program plan desenbes the vahes included in the IST plan and the type of testmg to be pertonned on
each. As described in SSAR Subsection 3.9.6 the APNx)IST program plan addresses the requirements in Section
XI of the ASME Code for safetprelated components. As discussed in SS AR Subsection 3.9 6 and in RAl 210.25
the APNM) has no safety-related pumps and therefore there are no safety-related pumps that require IST. The AlWXI

IST program plan does address insersice testing for safety-related valves.
.

The AIWXI IST program plan does not include testing of nonsafety-related pumps or valves. This is based on the
APNK) implementation of the regulatory treatment of nonsafety-related systems (RTNSS) process (refer to WCAP-
13856 M3). Note that safety-related valves in nonsafety related systems (containment isolation valves)are included

in the IST program plan when they have safety-related missions.

The information included in the AP600 IST program plan contains an appropriate level of detail to support the
APN W) design certification application and to provide guidance to the Combined License applicant in the des elopment
of the detailed IST program. His information demonstrates that adequate design provisions base been meorporated
into the APNM) to permit effectise performance of the IST program.

SSAR Revision:

Revise Subsection 3.9.6 as follows:

3.9.6 in-service Testing of Pumps and Valves

In-sersice testing of ASME Cale, Section Ill. Class 1,2. and 3 pumps and vraves is performed in accordance with
Section XI of the ASME Code and applicable addenda as required by 10 CFR f0.55a(g).except where specilie rebef
has been granted by the NRC in accordance with 10 CFR 50.55a(g). The Code includes requirements for system
pressure tests and functional tests for active components.

The requirements for system pressure tests are defined in ASME Code, Section XI. fWA 5000. These tests
verify the pressure boundary integrity in conjunction with in-service inspection.

i

2m2m
W weSuncouSe

1

1
i

,

1



.--
_.

NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1
,

Testing requirements f or components constructed to the ASNIE Code are in sevend parts of the ASN1E dwument
ASN1E ONI tReference 2). Bis document is periodically updated. The edition and addenda to be used is
administratively controlled by the Combined License applicant.

The specine ASNtE Cale requirements for func6onal testing of pumps are found in Section XI, !WP and
ASN1E/ ANSI ON1, Part 6. De specific ASN1E Code requirements for functional testing of vahes are lound in
Section XI, IWV and ASNtE/ ANSI ON1, Part 10. The functional tests are required for those pumps and vahes that

are required for safety.
The AP600 in service test plan does not include testing of pumps and valves in nonsaf ety related systems unless

they perform safety related missions, such as containment isolation. This is based on the AP600 implementation of
the regulatory treatment of nonsafety.related systems (RTNSS) process (Reference 14).

A presenice test program w hich identifies the required functional testing for each unit is to be submitted to the
NRC by the Combined License applicant prior to performing the tests. The in senice test prognun, w hich iden6fies
requirements for functional testing, will be submitted to the NRC by the Combined License applicant. These pro-
grams will comply with applicable provisions of 10 CFR 50.55a(g) and NRC guidelines. De presenice test prognun
provides det:uls of components subject to testing, as well as the methat and extent of preservice testing. The in-
service test prognun details the components subject to testing and method, extent, and frequency of testmg.

3.9.6.1 In service Testing of Pumps ,

There are no safety-related pumps in the AP600. De test program for the pumps is based on the applicable
requirements of the applicable construction code or reliabihty considerations,

The test program for pumps is controlled administratively by the Combined License holder and does not hase
to be addressed in the technical specificadons. De AP600 in-service test plan does not include testing of pumps
in nonsafety-related systems unless they perform safety-related missions. Based on the AP600 implementation of
the regulatory treatment of nonsafety-related systems (RTNSS) process (Reference 14), there are no nonsafety related
pumps that have IST.

3.9.6.2 In service Testing of Valves

The safety related ASNIE Code, Section Ill, Class I. 2, and 3 valves are subject to operauonal readmess testing.
Inservice testing of valves assesses operational readiness including ac'uating and position indicating systems. The
valves which are subject to inservice testing include those valves that p*ferm a specific funcdon in shutting down
the reactor to a safe shutdown condition. in maintaining a safe shutdown condition, or in mitigating the consequences
of an accident. In addition, pressure relief devices used for protecting systems or portions of systems that perform
a function in shutting down the reactor to a safe shutdown condition,in maintaming a safe shutdown condition, or
in mitigating the consequences of an accident, are subject to insenice testing.

The AP600 in-service test plan does not include testing of valves in nonsafety-related systems unless they
perfonn safety-related missions. Based on the AP600 implementation of the regulatory treatment of nonsafety related
systems (RTNSS) process (Reference 14), there are no nonsafety related valves that have IST.

The salve test program is based on the plan outlined in this subsection. Valves (including relief valves) subject
to inservice testing in accordance with Secdon XI of the ASNIE Code are indicated in Table 3.9.6-1. This table
includes the type of testing to be performed and the frequency at which the testing should be performed. The
specific tests performed are based on the safety-related missions and functions for each valve. The test prognun is

210.24R1-2
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Response Revision 1

to conf orm to the requirements of ASStE ON1 Part 10. to the extent practical, anJ to comply with applicable portions
ut 10 CFR So.55a(p). The guidance in NRC Generie Letters, AEOD reports and industry and utilit.s guidehnes
(including NRC Genene Letter 89 04) is also considered in developing the test program.

Reliet from the requirements for testing. if required, and the alternadve to the tests are justified and documented

as part of the test program development.

3.9.6.2.1 Valve Functions Tested

The APM) inservice tesdng program phtn identifies the safety related missions for safety tvlated valves for the
APml systems. The following safety related valve missions have been identified in Table 3.9.6-l.

Staintain Closed.

Staintain Open.

Tninsfer Closed (active function).

Transter Open (active function).

Throttle Flow (active function).

Based on the safety related missions idenufied for each valve, the inservice tests to confinn the capability of
the valve to perform these missions are identified. Actise valves include valves that transfer open, transter closed,
and/or have throttling missions. Active valses, as defined in the ash 1E Code, include valves that change obturator
uhe part of the valve that bkicks the Gow stream) position to accomplish the safety-related function (sL Valve
missions to mamtdn closed and maintun open are designated as passive and do not include valve exercise insenice

testing.
If upon removal of the actuation power (electrica: power, air or Guid for actuation) an active valve tails to the

posidon associated with performing its safety-related function. it is identified as " active to tail" in the Table 3.9.6-1.
Valve functions are used in determining the type of insenice testing for the valve. These valve functions

include:

Actise or Active to Fail for fulfillment of the safety related mission (s)..

Reactor cooltnt system pressure boundary isolation function..

Contunment isolation function,.

Seat leakage (in the closed position), is limited to a specific maximum amount when important for tultillment.

of the stfety related mission (s).
Actuators that fail to a specific position (open/ closed) upon loss of actuating power for f ulfillment of the safety-.

related mission (s),

Safety related remote position indication..

The ASNIE inservice testing categories are assigned based on the safety-related valve functions and the salve
characteristics. The following critena are used in assigning the ASNIE inservice tesung categones to the AP600
valves.

I
1
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Category A - ' Safety-related valves with safety-related seat leakage requirements. |

Category B - Safety related valves requinng inservice tesung, but w ithout safety-related seat leakage
requirements.

Category C . Safety related, self actuated vahes (sucii as check v;dves and pressure relief valves).

Category D - Safety-related, explosively actuated valves. |

3.9.6.2.2 Valve Testing
1

Four basic groups of insenice tests have been identined for the APNIO. These testing groups are outlined in |

|the following

Remote Vahe Position Indication Insenice Tests

Valves have remote valve position indication inservice tests when there is a sa ety related remote vahe positionr

indication and this remote valve position indication is used to satisfy the safety related mission of the salve.

Vahe i.eakage Insenice Tests

Valves with safety-related seat leakage limits will be tes.ed to vertfy their seat leakage. These valves include!

Pressure Isolation - valves that provide isolation between high an i low pressure systems.*

Temperature Isolation - valves whose leakage may cause unacceptable thermal loading to piping or supports.*

Containment Isolation - valves that ptovide isolation of piping / lines that penetrate the containment.*

In some cases pressure isolation is satisned by perfonning a now test and observing that the valve position
indication is accurately representing the valve positions during this now test. This approach is applied to the passive
core cooling system accumulator check valves and the in-containment refueling water storage tank injection check
vah es.

Containment isolation valves are tested in accordance with 10CFR$0. Appendix J. Depending on the function

and configuration, some valves are tested during the integrated leak rate testing (Type A) or indnidually as a part
of the Type C testing or both.

The ASME Code does not require additiocal leak testing for valves that d.;monstrate operability during the
course of plant operation. Therefore, valves that meet this criteria are not leak tested.

Vahe Esercise Insenice Tests
,

Manual / Power Operated Valve Tests

Manualfower Operated Valve Exercise Tests Safety-related active valves, both manual and power-opertued
(motor operated, air-operated, hydraulically-operated, solenoid-operated, etc.) will be exercised periodically. The
ASME code specifies a quarterly valve exercise frequency. Exceptions to this frequency are taken when meeung

210.24R1-4 W Westinghouse
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,

this test Irequency results in a plant tnp or equipment damage. The APNN) test frequencies are identiGed in the

atixhed table.
If an exception is taken to performing quarterly full exercise testing of a vahe then tull stroke testing will be

performed dunng cold shutdowns on a frequency not more often than quarterly. If th's is not pmible, then the
stroke testing will be performed once each refueling cycle.

The inservice testing requirement for measuring stroke time for valves m the APNN) will be completed in
conjunction with a valve exercise inservice test. The stroke time test is not identified as a separate inservice test.

The ASME Code does not specify exercise testing for valves that demonstrate operability during the course of

plant operation. Therefore. exercise testing is not identified for valves that meet this criteria.
ron er Operated Vah e Operability Tests A valve operability test will be perfonned on powered operated vahes

that operate under high ditferential pressures to perform their safety related f unctions. Vahes which operate under
low differenual pressures to perfonn their safety-related missions and incorporate additional margins are exempted
f rom this testing. His inservice oper:.hility testing includes exercising a valve to the positions that fulfill the safety-
related functions, at operating conditions (differential pressure and How) as near as practicable to those expected
dunng their safety related missions. The safety-related missions for power-operated valves include transfernng open,
transfemng closed, and throttling. This test is perfonned once each refueling cycle,

if design basis operating conditions can not be reasonably used, then partial Dow / differential pressure
conditions will be used. If partial conditions can not be used, then alternate means should be used to determine
operability. Altemate means include methods such as non intrusive / diagnostic techniques or valve disassembly ard
inspection. The test program for motor-operated vahes is developed using the appropriate guidelines (including
NRC Generie Letter 8910).

Poner Operated Valves That Fail to a Spenfled Position - Safety-related vahes that fail to the safety related
actuation p)sition to perfomi the safety related missions, and rely upon nonsafety-related systems to provide actuation
power to establish and maintain the nonsafety-related p)sition or positions are subject to a valve exercise inservice
test. The test must verify that the nonsafety-related systems do not assist the vahe in repositioning to the safety-
related position and the nonsafety-related systems do not prevent the valve from rep >sitioning to the safety-related
position. His mservice test confirms that the valves fail to the safety-rehted position without assistance from
nonsafety related systems and should be accomplished using only safety-related components. The specified frequency
for these tests is once each refueling cycle.

Check Vahe Tests

Check Valve Flow Tests - Safety-related check valves identified with specific safety-related missions to transfer

open or transfer closed arc tested periodically. Exercising a check valve conlitms the valve capability to move to
the position (s) to fulfill the safety related mission (s). Forward now and reverse flow inservice testing is individually
specified. Alternatives to exercising that can verify obturator travel to the required position are allowed when now
testing is not practicable. Alternatives include non-intrusive / diagnostic techniques or valve disa3sembly and
inspection.

The specified frequency for this inservice test is once each refueling cycle.
Check Valve Low Differential Pressure Tests - Safety-related check vah es that perform a safety-related mission

to transfer open or transfer closed under low differential pressure conditions will have periodic exercising inservice
testing to verify the capability of the valve to operate with these safety-related conditions.

2m2m
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The intent of this insenice test is to exercise the vahe to the position to tultill the safety related lunctionts),
at or near design basis conditions (differentird pressure and Dow). Forward now : uni reverse now insenice testing
is individually specined. This insenice test is perfonned in addidon to forward and/or reverse now insenice tests.

The specified frequency for this inseniee test is once each refueling cycle.

Other Vabe Insenice Tests

Erplosnety-Arruated rahes - Explosively actuated valves are subject to periodic test finng of the explosive
actuator charges. The inservice tests for these vahes is specified in the AShiE code. At least 50 percent of the
charges installed in the plant in explosisely actuated v:dves shall be fired and replaced at least once each refueling
cycle. The finng of the explosive charge may be performed inside of the vahe or outside of the valve in a test
titture.

PressureNacuum Relief Devices - Pressure relief devices that provide safety-related funcdons or that protect
equipment in systems that perform APfdio safety-related missions are specified by AShtE to hase periodie inservice
tesung. The insenice tests for these valves are identified in ASME IST, Appendix 1.

The periodie insenice testing include visual inspection. seat tightness detennination, set pressure detennination.
and operational detennination of bahncing devices, alarms, and position indication as appropnate. The frequencies
for this inservice test is specified as every five years for AShtE Class I or every ten years for AShtE Classes 2 and
3

Add the following reference to section 3.9.8

l.8. WCAP-13856. "AP(WK1 Implementation of the Regulatory Treatment of Nonsafety-Related Systems Process."
September 1993.
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NRC REQUEST FOR ADDITIONAL INFORMATION

l

Question 210.33

The response to Q210.l$ dated December 22,1992 requires more detailed information relatise to the methods for
serification of computer programs. Section 3.9.1.2 of the SSAR and the response to Q210.15 both reference
Chapter 17 of the SSAR, ' Quality Assurance," for this information. Iloweser, Chapter 17 does not contain the
level of detail that the staff is seeking. As a minimum, the staff requests that each program used in dynamic and
Static analyses to determine the structural and functionalintegrity of seismic Category I ASA1E Code and non code
items for the AlWO be serified by at least one of the following methods:

,

1

1. Hand calculations
2. Analy tical results published in the literature
3. Acceptable esperimental tests
4. Results from a similar program presiously endorsed by the staff
5. Comparison with the benchmark problems in NUREG/CR 1677, * Piping llenchmark Problems."

The following programs listed in Table 3.9.15 of the SSAR hase been reviewed and endorsed by the staff:

AllAQUS Finite element structural analy sis *

ANSYS Finite element stmetural analysis
GAPPIPE Static and dynamic analysis of piping s) stems
WECAN Finite element structural anal) sis
Westdyn Static and dynamic analysis of piping systems

For the remainder of the programs in Table 3.9.15 and all other applicable programs that u ill be listed in the ASN1E
Code Design Reports, revise Section 3.9.1.2 of the SSAR toidentify one or more of the above verification methods.
In addition, delete the exception to SRP 3.9.1, Section 11.2, in Revision I to WCAP 13054.

Response:

The Quality Assurance plan applicable to the verification of computer programs is contained in WCAP-8370 as
discussed in Chapter 17 of the SSAR. Westinghouse internal procedures developed to implement the commitments
described in WCAP 8370 provide for the verification of both Westinghouse developed and externally developed
computer codes. This verification must be performed by at least one of the following methods,

o lland calculations
b. Alternate verified calculational methods
c. Results of other verified programs
d. Results obtained from esperiments and tests

Known solutioas for similar or standard problemsc.

f. hieasured and documented plant data
g. Confirmed published data and correlations
h, Results of standard programs and benchmcrks
i. Parametric sensitivity analysis

2,0.33.,
W wesmanouse

.



NRC REOUEST FOR ADDITIONAL. INFORMATION

.

J. Reference to a s erification and validation that has been resiew ed and accepted by an independent third party.

Other applicable programs that will be listed in the ASMli Code Design Reports will be added to Table 3.415 as
show n below.

'the exception to Standard Resiew Plan 3.9.1, Section 11.2. will be revised in the next resision of WCAP 13054

SSAR Revision:

Revise Subsection 3.9.l.2 as follow s:

3.9.1.2 Computer Programs Used in Analysss

A number of computer programs that are used in the dynamic and static analyses of mechanical loads, stresses,
and deformations of seismic Category I components and supports, and in the hydraulic transient load analyses, are
listed in Table 3.9-15. A complete list of programs will be included in the ASME Code Design Reports.

The des elopment process, verification, validation, configuration control and error reporting and resolution for
computer programs used in these analyses for the AP600 are completed in compliance with an estah|ished qualit/
assurance program. The quality assurance program is described in Chapter 17. The verification must conform to
at least one of the following methods:

* Hand calculations
Alternate verified calculational methods*

Results of other veriGed programs*

Results obtained from experiments and tests*

Known solutions for similar or standard problems*

Measured and documented plant data*

Confirmal published data and correlations*

Results of standard programs and benebmarks*

Parametric sensitivity analy61s*

Reference o a verification and validation that has been rrviewed and accepted by an independent third party,*

Resise Table 3.9-15 to read as follows:

210,33 2
W Westinghouse
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NRC REQUEST FOR ADDITIONAL INFORMATION

._.,_._

.

Table 3.915

Computer Programs for Seismic Category 1 Components

Program Application

AllAQUS 1 inite element structural analysis
ANSYS Finite element structural analysis
CAEPIPE Statie analysis of piping analysis
FATCON ASN1E fatigue analysis of piping components

|

GAPPIPE Static and dynamic analysis of piping systems I

h1AXTRAN Transient stress evaluation of piping components |
PIPSAN Structural and ash 1E stress analysis of component supports
PS + CAEPIPE Static and dynamic analysis of piping systems
STAAD III Static and dynamic analysis of structural frames

,

TilERST Transient heat transfer analysis of piping components |

WECAN Finite element structural analysis
WEGAP Dynamic structural response of the reactor core *

WECEVAL ASN1E stress evaluation of mechanical components
WESTDYN Static and dynamic analysis of piping systems
FFCil Transient hydraulic analysis
FORFUN Computes unbalanced bydesulle forces between piping eltus:
RELAP-5 Transient dynamic analysis
TiiRUST Computes time-history hydraulic forcing functions
hiUL71 FLEX Thermal-hydraulic-structural system analysis
h1ULTIFLEX-SG Tramient dynamle analysis
GEC2 Computes time-history hydraulic forcing functions
FATSTR ASME stress evaluation of piping components

'U' '

W Westinghouse
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NRC REQUEST FOR ADDITIONAL INFORMATION
._

,

Question 210.42

Sections 3.6.2.3.2,3.9.3.4, and 3.10.1.3 of the SS AR mention an analpis approach for transient loading conditions
and Service lxvel D conditions that allow s a limited number of pipe supports to fail, provided that the consequences
of these failures are evaluated and that adequate support esists for deadweight and steady state pressure conditions
following the event. Since these are ASME Class 1,2. or 3 supports, they are designed to ASME Subsection NF,
and the loading combinations in Table 3.9-8 of the SSAR and, therefore, should withstand Service level D loads
without failure. What is the advantage of postulating failures of such supports? Provide a more detailed discussion
of this procedure and how it will be implemented.

Response:

There will be no support failure for sersice lesel D conditions. He approach will be deleted from the SSAR

SSAR Revision:

See response to Question 210.68 for resisions to Subsection 3.9.3.4
.

Resise the second paragraph of Subsection 3.6.2.3.2 as follows:

Duringahe-team.+ent-heimg-peek:d : " %i4mmhee*4 4pe mppr. n=y ': ; rm44n! e fei!-thled that1
adapm4++upport wh,k-k%1emlweiyhawwi+6cady-+,4atetew we+einw.ne,-

Revise the fourth paragraph of Subsection 3.6.2.3.2 as follows:

Dese analyses may consider nonlinear geometric and material characteristics of the piping system, 4+p-
6 : " y-that-a-4eeal ipo pr a.ur+4*.wala+y4ailur+-41oces*44.eeue-whepor4+,4hasanay-fai! := drap=! i : t

e,uppoe4+.nnee4 k*t*4"b

Revise the first paragraph of Subsection 3.10.1.3 as follows:

g Seismic and dynamic loading qualification demonstrates that Category I instrumentation and electrical equipment
and active valves and dampers are capable of performing their designated safety-related functions under applicable
plant loading conditions, including the safe shutdown earthquake. The qualification also demonstrates the structural
integrity of seismic Category I nonactive valves, mechanical supports, and structures. Some permanent deformation
of supports and structures is acceptable at the safe shutdown earthquake level, provided that the capability to
perform the designated safety-related functions is t.ot impaired. In this case the system analysis will be done using
inelastic behavior of the piping and supports (see subsection 3.9.3.4)

%

21o A21
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NRC REQUEST FOR ADDITIONAL INFORMATION

, _ . _

.

Question 210.52

Section 3.9.l.1 of the SSAR, " Design Transients," discusses pressure. temperature, and flow transients, but does
not include seismic events. The last paragraph in this section states that where applicable, in addition to the cflects
produced by the abuse transients, carthquale loadings must be considered, and references Section 3.9.3 for a i

description of how these loads are considered for the AP600. To be consistent with the guidelines in Section 3.9.1 |

of the SRP, Section 3.9.1 and Table 3.91 of the SSAR should include seismic esents as one of these transients. !

Section IM, * Elimination of OBE.* in SECY-93-087, " Policy. Technical, and Licensing issues Pertaining to )
Evolutionary and Advanced Light Water Reactor Designs," dated Apr" ' 1993, presents the current staff position j
relatise to accounting for earthquale cycles in fatigue analyses. Revise Section 3.9.1 and Table 3.91 to include |
the seismic esents and the number of cycles consistent with this staff position. '

Response: |

The guidelines in Regulatory Guide 1.70, and the Standard Review Plan recommend that transients resulting from
seismic events be included in the design transients in Subsection 3.9.1. The APdOO is designed for seismie loads
and has identified no Guid sptem transients resulting from seismic events. Seismic events are loading conditions
and are discussed in Subsection 3.9.3 with the other loading conditions. The final paragraph of st.bsection 3.9.l.)
notes that the seismic loads are described in Subsection 3.9.3. Section 3.9.1 and Table 3.9-1 will not be revised
to include seismie loading conditions.

The discussion of seismic loading conditions in Subsection 3.9.3 and the tables in Section 3.9 thnt define the load
combinations used for anal) sis of seismic loads are revised in other RAl responses in response to the NRC position
on elimination of operating basis earthquake as a loading condition. The effect of earthqual.e cycles uill be
considered in the fatigue analyses. See R Als 210.60,210.79 and 210.80 for additional discussion of these issues.

SSAR Revision:

See responses to RAls 210.79, and 210.80 for SSAR revisions related to NRC position on elimir.ation of operating
basis carthquake as a loading condition.

.

2, 0. s 2. ,
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NRC REQUEST FOR ADDITIONAL INFORMATION

r. - _ . .

Question 210.60

Section 3,7 of the SSAR states that the operating basis earthquake (0111:) has been eliminated as a design
requirement for the Al'fu). Section IM, *lilimination of OllE,* in S!;CY 93-087, * Policy. Technical, and
1.icensing issues l'ertaining to I:volutionary and Adsanced Light Water Reactor Designs,* dated April 2,1993
contains the staff's recommendations to the Commission relatise to this issue. De staff has esaluated the impact
of this proposal, and has identified the necessary changes to the current seismic design criteria and the appropriate
technical actions necessary for Westinghouse to implement these changes for the APfiOO. 'the current staff positions
relatise to these changes are discussed in the attachment to this enclosure. Revise applicable portions of Section 3.9
of the SSAR to implement these positions.

Remponse:

See the response to RAI 210.79 for a discussion of this inue.

SSAR Revision:

See the response to RAI 210,79 for SSAR Revisions. *

W WB5tlfigh00S8
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NRC REQUEST FOR ADDITIONAL INFORMATION

_ . ,

.

Question 210.62

To be consistent with Section 3.9.3 of the SRP, Appendit A. Table I, the staffs position is that Table 3.9.3 7 of
the SSAR, * Minimum Design Loading Combinations for ASMil Class 2 and 3 Piping,* and Table 3.9.3-5
"Minimurn Design leading Combinations for Supports for ASMll Class I, 2, and 3, Piping and Components,"
should include SS!! + DF in the loading combinations for the level D condition for all Clan 1, 2, and 3
components. Revise Table 3.9.3 7 to add this combination, and revise Table 3.9.3 8 to delete Note 3. Delete
Note 7 to Table 3.9-6, if applicable, in addition, revise the exception to Section 3.9.3 of the SRP, Appendis A,
Section C.I.2 in WCAP-13054, as applicable.

Response:

See the response to RAI 210.79 for a discussion of this issue.

SSAR Revision:

See the response to RAI 210.79 for SSAR revisions:
.

' O ''W Westinghouse
'

.

I



NRC REQUEST FOR ADDITIONAL INFORMATION

.

Question 210.65

Section 3.9.3.1.7 of the SSAR states that no special stress liinits are required m proside functional capability of
ASMii Class 2 and 3 piping. 'Ihe current staff position on this issue is documented in NURI:G 1367, 'Tunctional
Capability of l'iping Spterns," dated Nosember 1092. Revise applicable portions of the SSAR to commit to the
positions in Ntf RI:G 1367 for all seismic Category I piping.

Response:

See the response to RAI 210.79 for a discussion of this issue.

SSAR Revision:

See the response to R AI 210.79 for SSAR resisions.

.
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NRC REQUEST FOR ADDITIONAL INFORMATION

''

.

Question 210.70 ;

Section 3.9.5.2.4 of the SSAR states that the AP600 core barrel, upper and lower support plates, support columns, j
and radial key supports are considered core support structures and constructed to ash 1E Subsection NO. It further <

,

states that for other internal structures, Article NO-3000, ' Design,* does not specincally apply and that these other
internals are designed and fabricated using the ash 1E Code as a guide. In Sheet 38 of Table 3.2 3 of the SSAR, -
all of the safety-related reactor internals are listed as AP600 Class C and the principal construction code is identined :

as ASME !!!, CS for all internals. This implies that all intemals are constructed to Ash 1E Subsection NG, w hich
does not agree with the statement in Section 3.9.5.2.4 of the SSAR relative to other internals. If internal structures
other that those identified as core support structures will not be constructed to NG-M00, revise this section to
provide a more detailed description of the design criteria that is used for such items. Include a discussion describing
how selected code rules and other requirements are used together to ensure structural adequacy and functionality
of various internal structures at various conditions. In additien, revise Table 3.2 3 to be consistent with the revised
Section 3.9.5.2.4.

Response:

Section 3.9.5.2.4 is entitled: * Design leading Categories", consequently, the discussion of classincation of core *
support stmetures is inappropriate for this Section. Herefore, the second paragraph of Section 3.9.5.2.4 should
be deleted. He appropriate section for classincation of reactor internals should be in Table 3.2 3 (Sheet 38 of 107). '

That table will be revised as shown below. Table 3.2-3 has been expanded to include core support structures and
internal ctructures and the method or principal construction code used in manufacturing and analysis.
SSAR Revision:

Revise Section 3.9.5.2.4 as follows:

The combination of design loadings fit into either the service level A, B C or D conditions shown on Figures NG-
JMM NG 3221;l, FG 32244NG-3224-1, NO-32321 and by Appendix F of the AShtE Code, Section 111.

E: ^ & ::= br=',27;r : d !:n: :ca : 77:1 r! : 277:-' :!::::. ro =f: '.:y . 277 r ". :=
. .!h:d ::- 77: ' - =:'::=. C== 2:77:1 ::=:' := := ::dCd v 'b: ::;u!r - c'''ab ::% NG cf i
*b * c"E Cad:. 9 c' '- : ::! ::=,: =, ^d:': NG " d = . -:' :7 : "'.=!!y :pp'y. T': : : bee 4n4emais !d= 'r= := 2:1!;:3:2 r d 5 b ' ' f ::0:; S: ?""F C 6 = ;:!d:!!::.
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k . ..

Revise Table 3.2 3 (Sheet 38 of 107) as follows:

Table 3.2-3 (Sheet 38 of 107) :

Principal :
Component AP600 Seismic Construction
Description toe Class Category Code Comments

lower core supp plate 11 1 ASME 111. CS
Secondary core support 11 CD i NS : - ASME 111, CS Note 1
Vorten suppression plate 11 D ll-NS - ASME 111, CS Note 1
Radial reflector iI GD l-NS ASME 111, CS Note 1
Radial supports 11 C I ASM E 111. CS
Upper support 1i C I ASME Ill, CS
Upper core plate || C | ASME 111, CS
Support columns 11 C ! ASME 111. CS
Guide tube assemblies 11 D 14 NS , ' ASME 111, CS Note 1
Core barrel 11' -- C 1 '' ASME Ill, CS .
Hold down spring - 11' D- NS ASME 111 CS - Note 1
Core barrei ncule - 11 -D NS ASME lli, CS Note 1+

Head and vessel pins . 11. D NS. ASME !!!, CS : Note i
Fuel alignment pins - t1 -
Upper core plate inserts . 11 ;

. C: 1- - ASME III, CS
C I ~ ASME Ill, CS

Safety injection deflector - 11 D NS - ASME III, CS' ' Note 1.

Irradiation specimen' guide 11 D- NS- ASME 111, CS - -Note i
_

Head cooling nonles , 11' D- NS'. - ASME III. CS- Note 1
Threaded strue fasteners - - !!: C- 1- LASME 111, CS
Fasteners 11 D'- .NS .- ASME 111, CS : -: Note i

Notes: >

1,' Part is an internal structure, not a core support stucture.fAlthough'not a Code requirement. 'AP600 internal
structures are designed to ASME Code, Section lit, Suhecetion NO,

;

.p
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Question 210.73

He ASME Code requires that a design specification be prepared for all ASME Class 1. 2, and 3 components. ne
design specification is intended to become a principal document governing the design and construction of these
components and should specify loading combinations and other design data inputs. He Code also requites a design
report for all such components, in the past, as a part of its review of plants under construction, the staff review ed
documents related to design specifications and design reports for a small number of ASME Class 1. 2 and 3 pumps,
vah es. and piping systems. De staff intends to perform such a review for the first Ap 00 plant. The objective
of this review will be to provide the stafIwith the basis for concluding that the AP600 design documentation meets
the applicable requirements of ASME Section 111 Subsection NCA. In the interim, either revise Section 3.9.3 of
the SSAR. or submit a separate document referenced in the SSAR, to provide a detailed description of the
procedures used for generating design specifications for procurement of ASME Class I, 2 and 3 components.
Include a specific commitment to state whether Westinghouse or the COL will proside the final documentation for
the staff n review.

Response:

Westinghouse internal procedures are used for generating design specifications for procurement of ASME Class 1,'
2 and 3 components and piping. nese documents are available for staff review. Design Reports for ASME Class
1, 2 and 3 components and piping are prepared by the responsible AP600 design agent or vendor, utilizing their
respective quality assurance program and procedures that meet ASME Code, Section 111 requirements. ne Design
Specifications and Design Reports must be completed by the Owner or Owner's agent prior to affixing an N Stamp
to any ASME Class I, 2 or 3 components or piping systems. Design Specifications and Design Reports in progress
are available at Westinghouse's facilities for staff review.

SSAR Revision:

Add the following paragraph to subsection 3.9.3.

De ASME Code, Section 111 requires that a design specification be prepared for ASME Clan 1, 2 and 3
components. He specification conforms to and is certified to the requirements of ASME Code, Section III, The
Code also requires a design report for safety related components, to demonstrate that the as-built component meets
the requirements of the relevant ASME Design Specification and the applicable ASME Code. De Design
Specifications and Design Reports will be completed ly the Combined Ueense applicant or his agent prior to
affixing an N-Stamp to any ASME Class I,2 or 3 components or piping systems. Design Reports for ASME Cless
1, 2 and 3 components and piping are prepared by the responsible Ap600 design agent or vendor, utilizing
procedures that meet the ASME Cods.

UW Westinghouse
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Question 210.77

'Ihe table in Revision I to WCAP-13054 that addresses Section 3.6.2 of the $RP lists h1Eli 3-1. Sections li.l.c.(5)
and ll.3.c.(4) as acceptable for the AP6(O design. Both of these guidelines relate to qualifying equipment for
ensironmental(temperature, pressure, and humidity) effects. Sescral portions of Section 3.6.2 of the SSAR brie 0y
mention requirements for considering environmental effects. For example, Section 3.6.2.1.1.4 provides a
commitment to evahiate leakage cracks in main steam and feedwater lines in the containment penetration area.
However, Section 3.6.2 does not appear to contain any detailed discussion relative to the guidelines in the two
h1EB 3-1 sections. Revise Section 3.6.2 of the SSAR to include a commitment to these guidelines and proside a
description of how emironmental etfects uill be co..adered in the AP6(O design of high and moderate energy piping
systems.

Response:

SSAR Section 3.6.2 references the sections of the SSAR that provide detailed discussion relative to the guidelines
in the two h1Eli 3-1 sections as summarized below.

N1EB 3 1. Section ll. i.e.(5) for high energy piping requires thst " safety-related equipment must be.*

emironmentally qualified in accordance with Standard Reviw ew Plan 3.11. Required pipe ruptures and leakage
cracks (whichever controls) must be included in the design bases for environmental qualification of electrical
and mechanical equipment both inside and outside the containment."

The environmental quali0 cation of equipment is described in SSAR Section 3.11. Environmental conditions
(temperature, pressure, and huntidity)are specified in Appendix 3D. These environmental conditions are based
on the LOCA and main steamline break inside containment which emelope other postulated breaks inside
containment. High energy piping outside containment is identified in SSAR Appendix 3P. It includes piping in
the mainsteam, feedw ater, steam generator blowdown, and chemical and volume control systems.
Emironmental temperatures, specified in Appendix 3D for the main steam isolation valve area, are based on
the one square foot break in the mainsteam line. Environmental conditions will be added in Appendix 3D by
December,1994 for the valve room in which the steam generator blowdown piping is located. Environmental
conditions need not be specified for the rooms housing the chemical and volume control piping since this
portion of the chemical and volume control system is a high pressure cold system. Subsections 3.6.2.1,3.6.2.2,
and 3.6.2.1.1.4 contain the commitments on environmental effects.

h1EB 31, Section B.3.c.(4) for high and moderate energy piping requires that 'the now from a leakage crack*

should be acumed to result in an environment that wets all unprotected components within the compartment,
with consequent Gooding in the compartment snd coms.wnicating cor pytments, f'loedir.g iffats shotild t>e
determined on the basis of . conservatively estimated time period required to take corrective actions.'
Subsection 3.6.2.1.3.2 is revised as show n below.

flooding etfects are descrited in SS AR Section 3.4. Spray effects, including wetting of unprotected equipment,
will be included in SSAR Section 3.4, Revision 2.

W Westinghouse
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SSAR Revision:

Resise the first paragraph of Subsection 3.6.2.1.3.2 as follows:

liigh-and moderate energy through-w all crack openings are assumed to be a circular orifice with cross-sectional
flow area equal to that of a rectangle one-half the pipe inside diameter in length and one-half pipe wall thickness
in width. 'the flow from a leakage crack is assurned to result in an environment that wets all unprotected
components within the compartment with cons.equent (Itxding in the compartment and communicating compartments,
unless analysis shows otherwire. Flooding effects are detennined on the basis of a conservatively estimated time
perkd required to take corrective actions.

.
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Question 210.80

Resision i to WCAp.13054 lists an exception to Section C.3.2 of Appendix A to Section 3.9.3 of the SSAR, that
states that one half SSE is evaluated to level C limits. This does not appear to be consistent uith the staff's current
position relative to the use of a single earthquake design for the AP600. The attachment to Q210.60 contains this
position. Revise the above exception to Section 3.9.3 of the SRP to be consistent with this staff position.

Response:

He response to RAI 210.79 discusses the position on the use of single carthquake design and includes SSAR
revisions including loading combination revisions to implement the position. He SSAR revisions shown below j
implement the position for fatigue analyses. For Al%00 the option of using 20 full cycles of the maximum safe I

shutdown earthquake (SSE) stress range or the altemative of five events each resulting in 63 full cycles with a
magnitude equal to one third of the maximum SSE stress range will be used. He exception to Section C.3.2 of
Appendix A to Section 3.9.3 of the Standard Review I'lan will be revised in the next revision of WCAP-13054.

SSAR Revision:
..

Revise the third paragraph of Subsection 3.9.3.1 as follows:

he design transients for the AP600 are defined in Subsection 3.9.1. The transients are classified into Level A,
B, C. and D Service conditions and test conditions, depending on the expected frequency of occurrence and severity.
The description of the transients in Subsection 3.9.1 provides the initial plant operating condition and identifies any
different component operating condition. he design transients for bvels A and B are used in the evaluation of
cyclic fatigue for the Class I components and piping. The effects of seismic events are also inchided in the
evaluation of cyclic fatigue (See Subsection 3.9.3.1.2). . byel D and up to 25 strong stress cycles of byel C
Service conditions are not required by the rules of the ASME Code to be included in the fatigue evaluation.

Revise the first paragraph of Subsection 3.9.3.1.1 as follows:

Seismic Category I ::=::=. :ystems, and components, including coreL support structures, : 'g:" are
designed for one occurrence of the safe shutdown earthquake (SSE) which is evaluated as a Service byel D
condition for pressure boundary integrity, in addition, wbsysterr.s and ce4-x,.ts sensitive to fatigue are evaluatedi

for cyclic motion due to earthquakes smaller than the safe shutdown earthquake. %ese effects are considered by
including 20 full cycles of the maximum safe shutdown earthquake stress range or five seismic events, each resulting
in 63 full stress cycles with a magnitude equal to one thirat*went of the calculated safe shutdown earthquake
response for structures and components using linear clastic methods. T': =E o ':7 : :: :': "; ':- ' !c-::
= 9 p: =: ? t: =f: '" ca =Squd: ! put fc ;;bg:/ . q :%44.y r-" = - "; 2: --' & :: ';
4**6+*1b-
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Revise the sesenteenth and eighteenth paragraphs of Subsection 3.9.3.1.2 as follows:

To provide integrity for the reactor coolant system, the transient conditions selected for fatigue evaluation are
based on conservative estimates of the magnitude and anticipated frequency of occurrence of the temperature and
pressure transients resulting from various plant operation conditions. Generally only level A and !! service
condition design transients are evaluated in the analysis of cyclic fatigue. Up to 25 stress cycles for level C service

'

conditions may be excluded from cyclic fatigue analysis in conformance with ASME Code, Section !!! criteria, Any e

Level C service conditions which are in excess of the 25 cycle limit are evaluated for the effect on cyclic fatigue
using level 11 criteria. For the evaluation of cyclic fatigue, the cycles included for seismic events are evaluated
using Level H criteria and are not excluded from the fatigue evaluation regardless of the site of the stress range
considered. W determination of w hich transients : d :" :- : are included in the 25-cycle exclusion is made
separately for each component and line of piping.

The effects of seismic events on the design of components other than piping are considered in one of the i

following ways. The effects of wimmic events are considered by including 20 full cycles of the maximum safe
shutdown earthquake stress range in the fatigue analysis. "'':- 'h: c'E ::::' :=!=::d = : !c d C - :-', ^ m
b r r; ::.ntech-- N f:nge::,!=n-- '- '% == *: crE = --' '- 20 g!:2, , q = f ; 4e
... . e c q ; . . . am..~ g _ _. _ g ;ge 3 e 9., g c . . _;; g .. Alternatively.e : ^ 2: :- - ' _ 4',

-- ;hh qud ' -- %d af F: "cF ' :=!; ":2 = : Led-l& : " ' ^' =r, the seismic contributlort-
,

to the fatigue evaluation is based on five seismic events with an amplitude of one-third the SSE and 63 cycles per '

event. The seismic evaluation of piping components is discussed in Subsection 3.9.3,1.5.

Revise the eighth paragraph of Subsection 3.9.3.1.5 (ASME Pihing) as follows:

The Level A and 11 service condition and test condition transients identified in Subsection 3.9.l.1 are included
in the fatigue evaluation. For each thermal transient, two load-r.ets are defined representing the maximum and mini-
mum stress states for that transient. The effects of seismic events on the design of piping are considered in one of
the following ways. The effects of seismic events are considered by including 20 full cycles of the madmum safe :

shutdown earthquake stress range in the fatigue analynisi. Attematively, the seismio~ contribution to the fatigue
evaluation is based on five seismic events with an amplitude of one third the SSE and 63_ cycles per event

.
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| Question 210.95

Traditionally, the design of PWR internals is dominated by the LOCA loads due to postulating large breaks in the
coolant loop. Rus, the internals have ample margins to resist an SSE, operation transients, and flow induced
vibrations, that generally induce less significant stress levels and deflections than that induced by the LOCA. Due
to the application of leak-before-break (LUBL LOCA loads become less important in the internals design, in
Section 3.9.2.5 of the SSAR, identify the largest LOCA used in the design of AP600 internals, and provide a
discussion regarding how margins were maintained to ensure adequate defense of reactor internals against
uncertainties of SSE and operational loads.

Response:

, Consistent with past practice, the AP600 reactor internals are designed for the dynamic effects of I square foot hot
| leg and cold leg breaks. He AP600 core support structures and threaded structural fasteners analysis and ASME
| Section ill Subsection NG allow able stresses ensure acceptability of the design loadings for level A, Level B, level

C and level D conditions. IJncertainties of SSE and operationalloadings are usually enveloped by the conservatism
in the generation of the operating loads, the conservatisms in the analysis, and the conservatistm inherent in the
ASME Code. Seismic loading is governed by the SSE events as a Level C condition, or equivalently as a Lever
B condition with adjusted cycles and magnitude.

| SSAR Revisiois:

j Revise the fm' al paragraph of Subsection 3.9.2.5 as follows:
|

| . Although the 'AP600 design loads for LOCA conditions are based on the use of mechanistic" pipe break criteria
(see Subsec_ tion 3.6.3){ enveloping LOCA _ toads for i square foot hot and cold leg breaks are used in 'the analysisl

l of the reactor internals.
P: - ad!F =!:::d ' : pip ap= := h_d - 5: :.ppF=::-- r :=d=h:: pip: S.d :-hed: :o4h.

m!=' , '; . pip! g. Migh : =g c p!p!:g of f = : d - :=! ::= '=;= r-": : g = t . n!=*r ., '

|- . '=td fr '=h ' '-4 ' . ', =m!i ::en- 'n: p!p: up::== = :!d=d f^ :- '- != cf dy n : eff=-
( we4h .: --: = !" hy :ppF=:::: ef :h==: : pip: h =h =h=L .
i E=:d : '': =: ^! gpF=:!= c' =h=H : 'r=L, 'h: :=:::: ::= F ::: h=- :: N e- ! ::d fx

th: d =6 c'f=:: ef : =p::= cf '' : ==" : !=: pip: ; - !=g: hi=:' "= pip::; =- =>d :3
' ' - - - -

| =-!=: ' ep piping. S= Sch=:' 3 5.3 f:: : d=:d;^- ' 'h: !:d Ef^= h =h -i:=b.
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Question 210.95

Traditionally, the design of PWR internals is dominated by the LOCA loads due to postulating large breaks in the
coolant loop. Thus, the internals have ample margins to resist an SSE, operation transients, and flow-induced
vibrations, that generally induce less significant stress levels and deflections than that induced by the LOCA. Due
to the application of leak-before-break (LBB), LOCA loads become less important in the internals design. In
Section 3.9.2.5 of the SSAR, identify the largest LOCA used in the design of AP600 internals, and provide a
discussion regarding how margins were maintained to ensure adequate defense of reactor internals against
uncertainties of SSE and operational loads. m

Response:

Consistent with past practice, the AP600 reactor intemals are designed for the dynamic effects of I square foot hot
leg and cold leg breaks. The AP600 core support structures and threaded structural fasteners analysis and ASME
Section 111 Subsection NG allowable stresses ensure acceptability of the design loadings for Level A, Level B, level
C and Level D conditions. Uncertainties of SSE and operationalloadings are usually enveloped by the conservatism
in the generation of the operating loads, the conservatisms in the analysis, and the conservatisms inherent in the
ASME Code. Seismic loading is govemed by the SSE events as a level C condition, or equivalently as a leveh
B condition with adjusted cycles and magnitude.

SSAR Revision:

Revise the final paragraph of Subsection 3.9.2.5 as follows:

Although the AP600 design loads for LOCA conditions are based 'on the use of mechanistic pipe break criteria
(see Subsection 3.6.3), enveloping LOCA lesds for 1 square foot hot and cold leg breaks are used in the analysis
of the reactor internals.

? rad!9- :! J f= pip: =p: ::: =: E " -- '': app!::::!en er ::ch:nt ::: pip: 5:=L -1::?- * A
::::r ren!=> :r:m piping. Egh en=gy p! ping c' f = : :' -- t=! mi:: : !=ge een" :ng::::' c'^--

, .. . . _ . g c_ _ v g te t_a ;__ g3;3;7_ p; 7;_; _.p. = =-dd:-d ' : r!=9- c ' d -^ . c'rea .
r

=: :' ^- , * c:! d 3 b; pp!!=::^ ef-en=h: M:: pip: b d n'=.
P ed :- *he : = ""! app!:::::= cf ='.=M:: ' d, '': =::: :-"--i de ne: h:= :: bc :=!=::3 for

the dy-- : dfre" ef : =p: :: c' 'h := :r ::!=: pipin; : !=g: '- ' ' : piping := ::'" ' ''e -'^ :e:
eeokm: '^ p piping. S:- Sub J!= 3.5.3 fr : Jn -ipF- c' *he !=L 5 ' ; E- ^' :-!:=ia.
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Question 210.97

in Section 3.9.5.3 of the SSAR, provide a more detailed discussion of the basis for the deflection allowables listed
in Table 3.914.

Response:

In Table 3.914 the upper barrel radial inward deflection limit is based on preventing contact between the barrel
and the peripheral upper guide tubes during a LOCA event. The rod cluster control assembly can be dropped during

_

the LOCA event is the guide tubes are not contacted by the barrel. The radial outward (uniform) deflection is based
on maintaining flow in the downcomer annulus between the core barrel and pressure vessel wall. Since the
calculated deflection of the barrel is usually radially non-uniform, i.e., somewhat elliptical, the radial outward (non-
uniform) deflection during a LOCA event could result in a locally peak deflection exceeding the uniform allowable
deflection. A peak deflection greater than the uniform allowable is acceptable provided that the annulus blockage
from the deflected core barrel is less than the non-uniform radial outward deflection limit. The upper package
allowable deflection is based on the clearance between the upper core plate and guide tube support pin shoulder. '

Exceeding this value could result in potential buckling of the guide tube and potential loss of function during
operating or accident conditions. The rod cluster guide tube allowable lateral deflection is based on test data thah
indicates the rod cluster control assembly drop time will not be impaired. These limits are consistent with past
practice.

SSAR Revision:

Revise the second paragraph of Subsection 3.9.5.3.1 as follows:

The functional limitations for the core support structures and internal structures during operating and accident
conditions are shown in Table 3.9-14. Te p : vide f^ : ;;!= ' : ding ? --d c'" '.- e " ! g !d: W , h: -
upp p : Lag: d:9.:e:!c : ' " "ed :: -''c c xd'': -d : " - :- T:h!: ? " ' ',

Revise the fourth paragraph of Subsection 3.9.5.3.2 as follows:

Fe ^: 'ma! ec 't ::1^m f p'p: ruptur: =d :': : f: rh::d ::duiu:L: : ndi::: . 'h: d:P.::::: :-itda
7c ; _: . g i : _ . ; _.% e . _ m, . ._ , = .3 e._ug 1;g= g.,;_; :_ 7;u; 3,n 31. ? For' normal operating and accident -
conditions the deflection criteria of critical core support structures and internal structures am the limiting values
given in Table 3.9-14N The upper barrel radial inward deflection limit is based on preventing contact between the -
barrel and the peripheral uppet guide tubes during a LOCA| event.f Theirod cluster control nasembly 'can.be
dropped during the LOCA event is the guide. tubes are not contacted by the barrelJ The radial outward (uniform)
deflection is baaed on maintaining flow in the downcomer annulus between the core barrel and pressure vessel walli

,

A peak deflection greater than the un%rm allowable is acceptable provided that the'' annulus blockage from the l
denected core barrel is less than the non-uniform radial outward deflection limitiThe upper package allowable
deflection is based on the clearance between the upper core plate and guide tube support pin shoulder. Exceeding
this value could result in potential buckling of the guide tube and potential loss of function during operating or

.
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accident conditions. The rod cluster guide tube allowable lateral deflection is based on test data that indicates the
nxl cluster control assembly drop time will not be impaired.

_.
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Question 210.100

He response to Q210.16 dated January 1,1993 indicates that preoperational test data from several operating plants
and from scale-model flow tests are used for the assessment of flow induced vibrations of the AP600 reactor
internals. The response also indicates that the assessment has not yet been finalized and the effort was planned to
be completed in the first quarter of 1994. When this assessment is complete, revise Section 3. 3.2 of the SSAR to
provide a more detailed summary of the assessment results used (a) for verifying your conclusions on the adequacy
of the AP600 reactor internals design to withstand now induced vibration, and (b) to provide the basis for
classifying the first AP600 plant as Non-Prototype Category 11 in accordance with Position C.I.$ of RG 1.20. s

Response:

Response Revision I to RAI 210.16 outlines the vibration assesment performed on the reactor internals for thea.

AP600. The SSAR revisions to include the additionalinfonnation for the assement results are provided below,

b. The basis for classifying the first AP600 plant as Non-Prototype, Category 11 is provided below in paragraphs
to be added as a SSAR revision.

..

SSAR Revision:

Revise the tenth paragraph of Section 3.9.2.3 as follows:

These tests confirmed that the internals behaved as expected and that the vibration levels were within allowable
values. The vibration testing for 17x17 fuel internals and inverted hat upper internals is reported in WCAP-8766

_(Reference 4) and WCAP-8516-P (Reference 5). The vibration testing of three-loop XL type lower core support
structure in DOEL 4 is reported in WCAP 10846 (Reference 6). De vibration evaluations of upper and lower
internals assemblies for a four-loop XL plant, including reference to the test results in Paluel 1 (four-loop XL type
without neutron pads), are reported in WCAP-10865 (Reference 7).

The results of the Doel 3. Doel 4'and Paluel I reactor internals vibration test programs are utilized to perform
the vibration assessment of the AP600 reactor internals.' The measured responses.from Doel 3 and'Doel 4 are
adjusted to the lower AP600 flow rate to determine the expected upper internals ~and lower internals vibration levels
respectively. De AP600 flow velocities are 85 'per cent or less of the Doel 4 values at various locations in the
reactor internals which results in lower responses in the AP600,

Revise the thirteenth paragraph of Section 3.9.2.3 as follows:

- The vibrations of the upper intemals components are well characterized by previous plant testing based on the -
following: he control assembly guide tubes and support column designs are similar to those in a previously tested
plant. ' he outlet nozzle velocity is less than the outlet nozzle velocity of previously tested three-loop plants.

He AP600 upper internals design is substantially the same 'as thatiueasured in the'Doel 3 plant and 3XL scale
model tests.L%e' AP600 support columni guide tube and upper support assembly are nearly identical to.these

'

measured components. There are slight differences in the. numbers of guide tubes.and support ' columns but little
effect on ihe vibrational responses is' expected fsince :' these 'co.mponents respond as _ individual. beams.)The

'U' ''
W Westinghouse
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.

corresponding AP600 responses were calculated to be less than the previous plant responses due to the lower flow
velocities in the AP600.

Revise the fifteenth paragraph of Section 3.9.2.3 as follows:

He core barrel outside diameter and inside diameter and the reactor vessel inside diameter are the same as the
tested three-loop plants. The core barrel length is one foot shorter, ne coolant velocity in the downcomer annulus
between the core barrel and the reactor vessel wall is lower in the AP600 design than in previous three-loop plants
because the AP600 has no thermal _ shield or neutron pads in the annulus and the total reactor coolant flow rate is '
lower.

He vibrational response of_ the ccre barrel was measured during the Doel 4 reactor intemals vibration
measurement program. De: diameter, length and thickness are nearly identical to the AP600 core barrel and the
both utilize the single combined lower core support plate. W cantilever beam mode frequency and amplitude of
the AP600 core barrel are calculated to be similar to the measured Doel 4 responses. Comparison of the 4XL scale
model to the Paluel plant test results indicate that the removal of the neutron panels has little effect on core barrel
vibrationc

Revise the sixteenth paragraph of Section 3.9,2.3 as follows: *

He reflector is shorter than the core barrel, has a larger cross sectional area and a smaller diameter than the
core barrel, and is more rigidly clamped at its axially supported end, so that its vibration is expected to occur
primarily coupled to the core barrel and to have small vibration levels relative to the core barrel.

W replacement of the baffle-former structure with the radial reflector reduces the stiffness of the core barret
h AP600 shell mode amplitudes aie estimated to be higher than the standard 3 loop core barrel . responses based
on scaling the measured responses to the AP600 mduced core barrel stiffness.

b AP600 core barrel and reflector willbe instrumented during the preoperational testing of the first plant to
determine the shell mode frequencies and amplitudes.

Revise the third paragraph of Section 3.9.2.4 as follows:

With respect to reactor intemals, the first AP600 plant is classified as a Non-Prototyrie Category 11 according
to Regulatory Position C.I.5 in Regulatory Guide 1.20 h comparison in Subsection 3.9.2.3 of the AP600 reactor
internals with previous Westinghouse designs supports this classification.

He prototype (reference) plant for the AP600 is HiB; Robinson which has' subs.antially the same size and
operating conditions as the AP600. Structural differences include modifications resulting from the use'of 17x 17 fuel,
the removal of tha thermal shield and.the _ change to the inserted top hat upper _ internals support assembly. Rese
design changes were incorporated into the Doel 3 and Doel 4 reactor laternals as well as the AP6000

h effects 'of these design evolutions from the reference. plant . were shown by instrumented preoperational
testing at the Doel3 (upper internals) and Doel 4 (lower intemals) plants? h vibrational responses of the AP600
reactor Internals are characterized by the Doel 3 and 4 vibration measurement. programs.-

!
210.100-2
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A
Question 210.102

he response to Q210.18 dated January 14, 1993 indicates that the preoperational vibration test program for the
initial AP600 plant remains to be developed. Thus, detailed information regarding the program, including types
and locations of sensors to be installed, the bases used to establish expected and acceptable vibration levels, and the
conditions at which data are to be acquired, is not available at this time. The staffs position is that such
information is essential for ensuring design adequacy of reactor internals to withstand flow-induced vibrations underoperational transients.

Subsequent to the staff receiving an acceptable response to Q210.100, develop and provide
such information in the SSAR for design certification review.

Response:

As noted in Revision 1 of the response to RAI 210.16 the reactor internals flow-induced vibration assessment
program has been completed. As noted in Revision I of the response to RAI 210.18 a test plan for reactor intemals
vibration has been developed. This test will be similar to previous plant tests and will provide added confidence
of the adequacy of the reactor internals design, in addition to the vibration assessment program. The following is
a summary of the plan.

.

The reactor internals flow-induced vibration measurement program will be conducted during preoperational tests
of the first AP600 plant, he major structural components of the first AP600 plant reactor lowei internals will be
instrumented during pre-operational testing. Transducers will be installed on the reactor vessel and the internals
prior to the cold hydrostatic test.

%e integrity of these transducers and the operability of the data acquisition
equipment will be verified during this test.

De response of the actor and the internals due to flow-induced vibration will be measured during the hot
functional testing. As sho m by the resuhi of the vibration assessment program, the dominant vibration modes of

|

the internals with no core preent are similar to those with the core in place and their vibration amplitudes are
|expected to be more than 10% higu
I

Data will be acquired at several temperatures from cold startup to hot standby (529'F) conditions.Data will be
recorded for pump startup and shutdowo transients as well as for all possible combinations of steady-state pumpoperation,

in addition, data will be recorded with none of the pumps operating in order to determine the
|
i

background noise level.
|

Transducer signals will be monitored as they are being recorded to insure the validity of the data.A spectrum
analyzer will be used during the test as an additional check on transducer performance. The spectrum analyzer will
also provide preliminary information on the natural frequencies and responses af the instrumented components. He
majority of the data, however, will be analyzed from the magnetic tapes.

!
The leads for these internally mounted transducers will be routed through the top mounted instrumentation guidetube conduits.

He combined in-core detectors / core exit thermocouples will not be installed during the hotfunctional test.
Special fittings, designed to ASME Section Ill, Class I pressure boundary rules, will be used to

seal the transducer leads during this test. Rese fittings will be removed following the test,

w wesuneouse 2,0.302-,
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._ y

All transducers and associated hardware will be removed after the completion of the Hot Functional testing.

lo:ation of Transducers

Transducer locations and their directions of sensitivity are listed in the table included in the SSAR Revision. The
measurement objectives for the instrumented components are listed below:

1. Four radially sensitive accelerometers mounted near the top of the radial reflector. These transducers are to
detect shell mode vibration of the radial reflector and provide additional information on the core barrel beam
modes.

2. Six axially sensitive strain gages mounted just below the core barrel Gange. These transducers will detect axial
sibration of the lower internals and core barrel beam modes.

3. Two axially sensitive strain gages (one inside and one outside) mounted on the upper support assembly skirt
to detect vertical motion of the upper support structure. Alternatively, this information may be obtained using
axially sensitive accelerometers.

.

4. Four axially (2 inside and 2 outside) sensitive strain gages located on the core barrel to low er core plate weld.
Dese strain gages will provide direct information on the stresses at this location. Alternatively, this
information may be obtained using axially sensitive accelerometers.

5. Four axially sensitive strain gages mounted on two lower support columns that attach the vortex suppression
plate to the lower support plate. These gages will be mounted at 90 degree separation on two different support
columns such that lateral displacement of the vortex suppression plate assembly can be determined.
Alternatively, four horizontally sensitive accelerometers will be considered to obtain this information.

6. Two axially sensitive strain gages located on the upper support column extension. These transducers will detect
the lateral displacement of the extension.

7. Four vertically sensitive and two horizontally sensitive accelerometers mounted on the reactor head closure studs
at 90* intervals. These transducers will detect motion of the reactor vessel and the upper and lower internals
flanges.

8. Four radially sensitive accelerometers will be installed at the upper core plate elevation to determine the shell
mode responses of the core barrel.

The bases used to establish expected and acceptable vibration levels a 2d expected natural frequencies are found in
the vibration assessment program. The final values established for exp:cted and acceptable levels will be established
prior to the start of testing.

SSAR Revision:

210.102-2
W Westinghouse
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A
Revise the last paragraph of Subsection 3.9.2.4 as follows:

The reactor internals flow-induced vibration measurement program will be conducted during preoperational tests
of the first AP600. Transducers will be installed on the reactor vessel and the internals prior to the cold hydn_ static
test. The response of the reactor and the internals due to flow-induced vibration will be measured during the hot
functional test. Data will be acquired at several tem ratures from cold startup to hot standby conditions. The
location of the transducers is outlined in Table 3.9-X(p) The leads for the internally mounted transducers will be.

touted through the top mounted instrutnentation guide tube conduits through special fitting that will be re:noved
following the test.

The bases used to establish expected and acceptable vibration levels and expected natural frequencies are found
in the vibration assessment program. The acceptance standards for the inspection of reactor internals before and
after the hot functional testing are the same as required in the shop by the original design drawings and specifica-
tions.

(1) The table number in the SSAR will depend on the number of tables added for other RAI responses.

Add a table to Section 3.9 for the transducer locations for the first plant AP600 reactor internals vibration
measurement program as follows: *

1

i
i

I

1

21 .1 2-3W Westinghause
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I

Table 3.9-X First Plant AP-600 Reactor Internals Vibration Measurement Program Transducer locations

Number and Type Direction of
instrumented Component of Transducers Transducer locations Sensitivity

Radial Reflector 4 accelerometers 0*, 180*, 225*, 270* Radial
(Inner Wall)

m
Core Barrel Flange 4 strain gages 0*, 90, 180*, 270* Axial
(Outer Wall)

Core Barrel Flange 2 strain gages 180*,270* Axial
(Inner Wall)

Core Barrel Mid-elevation 4 accelerometers 0*, 180*, 225*, 270* Radial

Upper Support Skirt 2 strain gages 180* Axial
(Inside and Outside) ,

l.ower Support Plate Weld 4 strain gages 0 * , 90 * Vertical
(Inside and Outside)

Vortex Suppression Plate 4 strain gages or On column near lower Axial
Support Columns (2) core support plate

4 accelerometers or on vortex suppression Horizontal
ring

Reactor Vessel 4 accelerometers 0*,90*,180*,270* Vertical
(Head Studs)

2 accelerometers 0 * , 90 * Horizontal

Support Column Extension 2 strain gages 0*,00* Axial

210.102-4
3 Westinghouse
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|
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.

Question 210.103

The response to Q210.19 dated January 8,1993 identifies ASME Code criteria applicable to AP6C) core support
structures. Provide specific values of stress limits, deflection limits, and buckling stability limits for various core
support structures. Also, provide the design limits of internal structures other than the designated core support
structures.

Response:

The response to this question is addressed in responses to RAI 210.70, RAI 210.88, RAI 210.96, and RAI 210.97
The stress limits and buckling stability limits are taken from ASME Code, Section 111, Subsection NG and Appendix
F for 12 vel A, Level B, level C, and level D conditions for core support structures and threaded structural
fasteners. The deflection limits are shown in Table 3.9-14 and discussed in response to R AI 210.97. The stability
limit for the core drop scenario is discussed in Section 3.9.5.3.2. He design limits of internal structures are
discussed in the response to RAI 210.70.

SSAR Revision: NONE
,

1

|

|
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.

Question 210.'104

In Resision I to WCAP-13054, under Section 3.9.2 of the SRP, an exception is taken to Position C.1 in RG 1.20
and Position C.2 in RG 1.20. These positions are listed as not applicable to the AP600 design certification because
it applies to preoperational and initial startup testing. The staff cannot evaluate these issues until it receives
acceptable responses to Q210.100 and Q210.102. Revise WCAP-13054 to agree with the resolution of those RAls.

Response:

The AP600 position on Position C.1 in Regulatory Guide 1.20 remains an exception as stated in WCAP-13054.
The response to RAI 210.100 prosides additional information on the definition of Non. Prototype Category 11 as the
applicable Regulatory Guide 1.20 category for reactor internals vibration testing.

Position C.2 in Regulatory Guide 1.20 recommends implementation of a vibration assessment program. The AP600
position on the implementation remains as not applicable as stated in WCAP 13054. As outlined in Revision I to
the response for RAI 210.16, a vibration assessment analysis has been completed for the AP600 reactor internals.
As outlined in response revision i to RAI 210.18 a test plan for a vibration measurement program has also been
developed for the first AP600 reactor internals. The response to RAI 210.102 contains an outline of the vibratiorg
measurement program. WCAP-13054. Revision I, Section 3.9.2 remains valid for Positions C.I and C.2 in
Regulatory Guide 1.20.

SSAR Revision: NONE

2, o . , o+ ,
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~

Question 210.105

in Revision I to WCAP-13054, Section 4 in Section 3.9.2 of the SRP is listed as acceptable. However, in the
" Comments / Summary of Exception" column, it states that the reactor internals for the first AP600 are classified
as Non-Prototy pe Category 11 as denned in position C. I.5 of RG 1.20. De staff has not yet accepted this
classification for the AP600 This decision will be made by the staff as a part of its review of the responses to
Q210.100 and Q210.102. Revise WCAP-13054 to agree with the resolution of those RAls.

Response:

The response to R AI 210.100 provides additional information on the definition of Non-Prototype Category 11 as the
| applicable Regulatory Guide 1.20 category for reactor internals vibration testing. Based on that response. WCAP-

13054 does not have to be revised for Criteria 4 of the Standard Review Plan Section 3.9.2. The response to RAI
| 210.102 addresses the vibration measurements plan and does not address Criteria 4 of the Standard Review Plan
'

Section 3.9.2.

SSAR Revision: NONE
.

i
|

|

|

1

|

|
|
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'

Ouestion 210.107

In Section 3.9.3.4 of the SSAR, provide a commitment that for pipe support base plate designs, the applicable action
items in IE Bulletin 7942, Revision 2, dated November 8,1979 will be met. The staff's position on this issue is I
as follows:

If " undercut" type expansion anchor bolts will be used in the AP600, and, if the safety factors used for such*

bolts are different from those in IE Bulletin 7942, provide the factors which will be used in the design of the
"under-cut" type of expansion anchor bolt and the basis for these factors. --

Irrespective of the type of expansion anchor bolt that will be used, the staff requires a commitment to the action*

item in IE Bulletin 7942 relative to pipe support base plate flexibility.

Response:

The factor of safety for undercut type anchor bolts is determined in accordance with Appendix B of ACI 349. 'Ihe
AP600 response to the NRC position on the use of Appendix B of ACI 349 is described in the response to RAP-
220.84.

SSAR Revision:

Add new paragraph at the end of Section 3.9.3.4 as follows:

- Use 'of baseplates with concrete expansion anchors is minimized in the AP600|Conente expansion' anchors may
be used for pipe supports ; For these pipe support beneplate designs, the baseplate flexibility mquirementsfor IE
Bulletin _7942 Revision 2, dated November 8,1979 are. met by accounting for the _ baseplate flexibility in the_

calculation of anchor bolt loads;

_ _

210.107 1T Westinghouse
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.

Question 210.'109

in Section 5.2.1.2 of the SSAR, provide a list of the ASME Code Cases to be used in the AP600 plant design.

Response: '

A list of ASME Code Cases planned to be used in the Ap600 will be added to the SSAR. 'lle final list of Code
Cases used can not be established until component vendors are selected and components are procurred.

Use of ASME Code Casas in addition to those listed will be controlled as identified in Subsection 5.2.1.2. A .

number of the code cases included in the list are not included in the list of approved ASME Code Cases in
Regulatory Guide 1.84 Revision 29 and Regulatory Guide 1.85, Revision 29 A separate letter (NTD-NRC.
94-4182) has been transmitted to the NRC requesting approval, as required by 10 CFR 50.55a(a)(3), of the use of
the code cases identified in this response that are not listed in the Regulatory Guides.

SSAR Revision:

Revise the first paragraph in Subsection 5.2.1.2 as follows: .. '

ASME Code Cases used in the'APtiOO are 1isted in Table 5_.2-3gn addition pPressure boundary components
may use other ASME Code Cases found in Regulatory Guides 1.84 and 1.85, as discussed in Section 1.9, in effect
at the time of the Design Certification. Use of Code Cases approved in revisions of the Regulatory Guides issued
subsequent to the Design Certification follows the requirements of the Design Certification. Use of any Code Case
not approved in Regulatory Guides 1.84 and 1.85 on Class I components is authorized as provided in 50.55a(a)(3) -

i and the requirements of the Design Certification.

Add Table 5.2-3 as follows:

Table 5.2 3-

ASME Codes Cases

Code Case Title -
Number

| N-4-I I- Special Type 403 Modified Forgings or Bars, Section III, Division 1, Class I and Class CS.

|
! N-20-3 SB-163 Nickel-Chromium-Iron Tubing (Alloys 600 and 690) and Nickel-Iron-Chromium Alloy 800 '

. -

!
at a Specified Minimum Yield Strength of 40.0 ksi and Cold Worked Alloy 800 at Yield Strength
of 47.0 ksi, Section III, Division 1. Class 1. --

N-60-5 Material for Core Support Structures, Section III, Division 1.

210,109-1

g ,

!

|
u , . _ _ _ _ _ __ ____ .



. . ,

I

NRC REQUEST FOR ADDITIONAL INFORMATION

N-71 15 Additional Material for Subsection NF, Class I,2,3 and htC Compc.;ent Supports Fabricated by
Weldir,g, Section Ill Division i

N- 122-1 Stress indices for integral Structural Attachments Section 111, Division 1, Class i

N-201-3 Class CS Components in Elevated Temperature Service, Section Ill, Division 1.

N 249-il Additional Materials for Subsection NF, Class 1, 2, 3, and MC Supports Fabricated Without
Welding, Section III, Division i

N 282 Metal containment Shell Buckling Design Methods, Section 111, Division 1 Class MC

N-318-4 Procedure for Evaluation of the Design of Rectangular Cross Section Attachments on Class 2 or
3 Piping Section III, Division

N-319 2 Alternate Procedure for Evaluation of Stresses in Butt Welding Elbows in Class 1 Piping Section
III, Disision i

N -391 - 1 Procedure for Evaluation of the Design of Hollow Circular Cross Section Welded Attachments
on Class 1 Piping Section Ill, Division 1

N-392-2 Procedure for valuation of the Design of Hollow Circular Cross Section Welded Attachments on
Class 2 and 3 Piping Section III, Division 1

N 474-2 Design Stress Intensities and Yield Strength Values for UNS06690 With a Minimum Yield
Strengin of 35 ksi, Class 1 Components, Section III, Division 1.

2142 F-Number Grouping for Ni-Cr-Fe, Classification UNS N06052 Filler Metal, Section IX.

2143 F-Number Grouping for Ni-Cr-Fe, Classification UNS W86152 Welding Electrode, Section IX.

210.109-2
W Westinghouse
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Question 210.110

The response to Q210.25 dated January 22,1993 and Section 3.9.6 of the SSAR both state that the AN00 insen ice

testing program will include safety-related ASME Class I,2, or 3 valves. The staff's position for passive plants,
as recommended in Section H, "Insenice Testing of Pumps and Valves," of SECY-94 084, " Policy and Technical
issues Associated with the Regulatory Treatment of Non-Safety Systems in Passive Plant Designs," dated
March 28,1994 is that those important non-safety-related pumps and valves identified by the regulatory treatment
of non-safety systems (RTNSS) process should be designed to accommodate testing in accordance with ASME Code,
Section XI. Specific positions on the inservice testing requirements for these components will be Gnalized when -

the staff completes its review of the RTNSS issue. Revise the response to Q210.25 and Section 3.9.6 of the SSAR
to reflect this staff position.

Response:

Revision 1 to the response to RAI 210.24 provides the AP600 inservice testing plan. There are no nonsafety-related
pumps or valves in the AP600 inservice testing plan. The apt >00 evahiation of the regulatory treatment of
nonsafety-related systems (RTNSS) described in Reference 210.110-1 identifies that the only important nonsafety-
related fluid systems (as defined by RTNSS) are the normal residual heat removal system and supporting systems'
(component cooling water system and service water system) during reduced reactor coolant system inventory
conditions (midloop). These systems are normally used during reduced reactor coolant system inventory conditions.
As recommended in Reference 210.110-1, redundant pumps and subsystems in these three systems are to be
demonstrated to be operable prior to entering reduced inventory conditions. The nonsafety-related pumps and valves
in these systems are not required to be included in the inservice testing plan. The evaluation described in Referen:e
210.110-1 did not result in a determination that would require revision of the response to RAI 210.25 or of
Subsection 3.9.6.

Reference:

210.110-1 WCAP-13856, AP600 Implementation of the Regulatory Treatment of Nonsafety-Related Systems
Process Summary Report, September,1993.

SSAR Revision: NONE

w wesungnouse 2, o. , ,0.,
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Response Revision 1

| Question 220.49
|

|

| De seismic Category 11 structures, such as the turbine building, the annes buildings I and 11, and the solid radw aste
building are sufficiently close to the nuclear island such that their collapse could affect the safety function of
Category I structures. He structural integrity is the requirement for seismic Category 11 structures. Therefore,
proside the reason why the seismic Category 11 stnictures are excluded for the foundation analyses (Section 3.8.5
of the SSAR).

Response: (Revision 1)

As describesi in the response to RAI 230.54, the only seismic Category 11 structure adjacent to the nuclear island
is the high bay area of the radwaste building. He foundation for this buildingis a reinforced concrete mat on grade

I as described in SSAR Subsection 1.2.7. Design criteria for the structure including the foundation mat are described

| in SSAR Subsection 3.7.2.8, as revised in the response to RAI 230.54. He annex and turbine building have been
reclassified to non-seismic. SSAR Subsection 3.7.2.8, as revised by the response to RAI 230.54, provides the basis
to demonstrate that the design of these non-seismic structures that are located adjacent to the nuclear island is such
that the SSE will not cause unacceptable interaction with, or failure of, any seismic Category I items. .

|
SSAR Revision: NONE

|

,

1

|

|

|
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Question 220.58

In the nuclear island foundation design, consider the seismic shear and moments due to the out-of-phase vibration
between the shield building, containment shell, and structures.

Response:

De shield building, containment sessel and containment internal structures are concentric structures supported on
the nuclear island basemat. For portions of the basemat outside the shield building, out-of-phase vibration of these
structures reduces the total load on the basemat, and seismic shear forces and moments are lower than those
predicted by the analyses assuming the three structures to be in phase.

The portion of the basemat inside the shield building is a circular slab vaging in thickness from six to twenty tuo
feet, ne safe shutdown earthquake loads on this circular slab are the reactions from the containment sessel
(including the containment internal structures), the soil reactions, and the equivalent static accelerations applied to
the slab itself. Loads due to the equivalent accelerations are small. Similarly, as shown in Tables 3.7.2-11,3.7.2-
12, and 3.7.2-13, the shear forces and moments for the steel containment vessel and containment internal structures
at elevation 100 feet are much less than the shear forces and moments for the coupled auxiliary and shield buildings
at that elevation. Therefore, it is judged that the out-of-phase vibration between the shield building, steel
containment vessel, and containment intemal structures would have no effect on the nuclear island basemat.

Confirmatory analyses will be performed to confirm this judgement. The following steps will be followed to
determine whether out-of-phase vibration between the shield building, containment vesse', and the containment
internal structures govern the design of the portion of the basemat inside the shield building:

1. Using the current N.I. basemat analysis results for the basemat, establish two load cases where the bearing
pressure between the basemat and containment internal structures are nmimum in the first iteration (i.e. linear
elastic analysis).

2. For the two cases established above, reverse the direction of the horizontal seismic forces in the containment
vessel and containment internal structures. Perform linear elastic analysis to obtain forces and moments in the
basemat.

3. Compare the new forces and moments established in step 2 with the current forces and moments obtained in
the first iteration. If the current forces and moments are greater than the forces and moments established in step
3, then it can be concluded that ou -of-phase vibration does not govern the design of the basemat,

4. If the current forces and moments are less thnn the forces and moments established in step 3, then establish
additional cases and design the basemat accordingly.

SSAR Revision: NONE
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Question 220.83

For each seismic Category I structure, provide in the SSAR, a summary of design information using the format for
design loads /results as indicated in Appendix C to Section 3.8.4 of the SRP.

Response:

As stated in the Standard Review Plan, the primary objective of the Design Report is to provide the NRC reviewer
>

with design. and construction information more specific than that contained in the Safety Analysis Report, which can
assist in the planning and conduct of a structural audit. The informstion centained in the Design Report is a level
of detail beyond that of the SSAR.

Westinghouse will compile design summary reports using the format for loads and information indicated in Appendix
C to Section 3.8.4 of the Standard Review Plan. The design summary reports will be available to the NRC for
audit, he summary reports will be completed by July,1995 and willincorporate those changes in criteria agreed
to with the staff prior to issue of the draft Safety Evaluation Report as a result of the review of the SSAR and RAI
responses. Table 220,83-1

shows the preliminary outline for these reports. Rese design reports will be updated-
during construction to incorporate as-procured and as-constructed information to satisfy the ITAAC for construction
of the building structures OTAAC Table 4.2-1, item 1).

The structural design is defined as a series of structural design calculations, drawings and analysis reports.As
required in Appendix B to Standard Review Plan 3.8.4, conduct of the structural audit will include a presentation
by Westinghouse giving an overview.of each of the key structures and identification of the related AP600 design
docuinents.

SSAR Revision:

Add the following paragraph at the end of Subsections 3.8.3.4 and 3,8,4.4.1:

The structural design of the nuclear Island is summarized in the following design summary reportsi

* J. Nuclear island base ~ mat"and stabilitye
!

* - Auxiliary building
* . Containment internal structures.

*: . Shield build ~ gm

he format and content of each of the design summary reports follows the guidelines of Appendix.C to Section
=

3.8.4 of the' Standard Review Plan.(These design reports will be updated during construction to' incorporate as-
procured and as constructed information to satisfy the ITAAC for construction of the building structures (ITAAC

~

.

Table' 4.2-1, item 1).
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Table 220.831
Outline of Design Summary Reports

Nuclear Island Basemat Containment Internal Structures

* Objective * Objective
* Description of Nuclear Island Basemat * Description of Containment internal Structures
* Governing Codes and Regulations * Governing Codes and Regulations
* Structural hiaterial Requirements * Structural hiaterial Requirements -

* Structural Loads and Load Combinations * Structural Loads and lead Combinations
* Structural Analysis and Design of Basemat * Structural Analysis and Design of Basemat

Overturning and Sliding * Structural Analysis and Design of Structural*

* Summary of Results hiodules
* Conclusions * Structural Analysis and Design of Floor Slabs
* List of Engineering Drawings and Design * Structural Analysis and Design of Stnictural

Calculations Steel Columns
* References * Summary of Results

* Conclusions *

* List of Engineering Drawings and Design
Auxiliary Building Calculations

* References
* Objective
* Description of Auxiliary Building
* Governing Codes and Regulations Shield Building Roof =
* Structural hiaterial Requirements
* Structural Imads and Load Combinations * Objective
* Structural Analysis and Design of Shear Walls * Description of Shield Building Roof

Structural Analysis and Design of Structural * Governing Codes and Regulations*

Steel Framing * - Structural hiaterial Requirements
Stnictural Analysis and Design of Floor and* * Structural leads and lead Combinations
Roof Slabs * Structural Analysis- and Design of Roof
Structural Analysis and Design of Structural (including PCS tank, precast panels and roof to*
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* List of Engineering Drawings and Design * List of ' Engineering Drawings and Design

Calculations Calculations
* References * References

220.83-2
W Westinghouse

e



!

|

NRC REQUEST FOR ADDITIONAL INFORMATION

-m

gi.

Question 220.89

Identify the number of critical sections chosen for the detailed structural design and the basis for this selection. In
addition, provide drawings indicating the reinforcement details of all selected critical sections in the SSAR.

Response:

Critical scetions representative of the structural design are identified in Table 220.89-1. Information on the design
of these critical sections will be included in the design summary reports described in the response to RAI 220.83.
This will include summeries of the forces, moments, required reinforcing steel rnd the areas provided. The
summary reports will identify the reinforcement details. Typical reinforcing drawings are already included in the
SSAR (see SSAR Figures 3.8.3-4, 3.8.4 2, 3.8.4-3, and 3.8.5-3).

SSAR Resision: NONE

.
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.

Table 220.89-1

Critical Sections

1.ocation
-

Ilasis for Selection

Passive containment cooling system water storage his is a unique area of the roof and water tank.
tank -

Shield building roof to cylinder location at colutans his is the junction between the shield building roo[
and the cylindrical wall of the shield building.

Shield building to auxiliary building connection at This is the connection between the two buildings at
elevation 180' the highest elevation.

South wall of auxiliary building (column line 1), his exterior wall illustrates typical loads such as
elevation 66'-6" to elevation 180' soil pressure, surcharge, seismic, tornado, etc,

Interior wall of auxiliary building (column line 7.3), his is one of the most highly stressed shear walls,
elevation 66'-6" to elevation 160'-6"

West wall of main control room in auxiliary This illustrates design of the main control room
building (column line L), elevation 117*-6" to wall.
elevation 153'-0"

North wall of auxiliary building (column line 11 his wall acts as an anchor for the main steam line.
between Q and P) elevation 117'-6" to 153'-0"-

Floor slab on metal decking (battery room, elevation his is a typical slab on metal decking and
82'-6") structural steel framing.

Basemat below the containment vessel his illustrates the reinforcement design for the
basemat under the containment vessel.

Column in the containment internal structures his is a typical column in the containment internal I

structures.

West wall of the refueling cavity. It willinclude the his illustrates the design of a typical 4*-0" thick
connections to the IRWST outer wall, the operating concrete filled steel structural module, including its
floor (elevation 135') and the base connection to the connections to adjacent modules and the basemat.
basemat.

West wall of steam generator cavity This illustrates the design of a typical 2'-6" thick
concrete tilled steel structural module,

220.89 2
W Westinghouse
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~

IRWST wall (steel wall adjacent to containment This illustrates the design of a steel structural
vessel) module.

2'-0* slab in auxiliary building This illustrates the design of a 2*-0" thick concrete
slab.

Finned floor above the main control room at This illustrates the design of the finned floors.
elevation 135'-3"

Spent fuel pool liner details This provides typical spent fuel pool details.

.

.

-e
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Question 410.117

Section 9.2.2.1.1 of the SSAR states that the component cooling water system (CCS) serves no safety-related
function except for containment isolation. Explain why AP600 CCS does not have any safety-related function, other
than conuinment isolation, as compared to the CCS of the current PWR plants, that has safety-related functions.
Explain the function of each of the components in AP600 CCS to demonstrate that none of them perform any safety
function, ne discussion should consider CCS function during normal plant operation, LOCA or transient, LOOP,
and shutdown plant operation.

Response:

ne component cooling w ater system (CCS) for current plants is required to be safety-related because a number of
components supplied by the component cooling water system require cooling water to perform their safety-related
functions to establish and maintain safe shutdown conditions following an event. He safety-related components
supplied by the component cooling water system in current plants include charging pumps that provide high head
safety injection and heat exchangers that provide core and containment cooling. In addition, :he component cooling
water system for current plants also includes safety-related containment isolation valves for the portions of the lines
that penetrate the containment. *

Re AP600 component cooling water system provides cooling water to various nonsafety-related components and
also to the following safety-related components:

Reactor coolant pumps (ASME Class 1)*

Chemical Volume and Control System letdown heat exchangers (ASME Class 3)*

Normal RHR heat exchangers and pumps (ASME Class 3)*

These safety-related components do not require component cooling water to perform safety-related functions during
normal plant operation, shutdown conditions, or following events such as LOCA, transients, or loss of offsite power
(LOOP). The safety-related functions of these components are limited to maintaining reactor coolant system
pressure bcundary integrity, whether or not the component is operating. The reactor coolant pumps also have a
safety-related function to provide for reactor coolant system flow coast down for events such as a loss of offsite
power whe v the reactor coolant pumps are de-energized. Maintenance of pressure boundary integrity for these
components and reactor coolant pump coastdown capability, which are safety-related functions, are independent of
component cooling water system operation. See SSAR Section 5.4.1.3,4 for a discussion of the coastdown
capability of the reactor coolant pump. The component cooling water system is also required for normal residual
heat removal operation to provide plant cooldown and core decay heat removal functions during shutdown
conditions. Safety-related cooldown and core decay heat removal functions are provided by the passive core cooling
sy stem and containment cooling systems (see Sections 6.3 and 6.2). Herefore, the component cooling water system
is not required to operate to perform any safety-related functions.

Although the component cooling water system is a nonsafety-related system, segments of the system piping that
penetrate the containment and the associated isolation valves are safety-related and perform a safety-related

410.117-1W Westinghouse
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containment isolation function. These portions of the component cooling water system are designed using
components with safety-related AP600 equipment classifications.

The component cooling water system function to support normal residual heat removal operation to provide core
decay heat removal during reduced reactor coolant system inventory shutdow n conditions is identified as a significant
nonsafety-related function in Reference 410.117-1. Reference 410.117-1 also provides the appropriate additional
regulatory oversight for those portions of the component cooling water system that perform this function. The
os ersight proposed includes short-term availability recommendations that verify operability of these functions prior
to entering the reduced reactor coolant system inventory condition. -

Please see the response to RAI 210.36 for additional information.

Reference:

410.117-1 WCAP-13856, AP600 Implementation of the Regulatory Treatment of Nonsafety-Related Systems
Process, September 1993.

SSAR Revision: NONE *

410.117-2
W W85tlflgt10llSB
-

a



|

NRC REQUEST FOR ADDITIONAL INFORMATION

.
u...

!. .!!.
.

t

| Question 410.118
|

Section 9.2.2 of the SS AR states that the component conhng water system is a non-safety-related, closed loop cooling
system that transfers heat from various plant components to the service water system during nonnal phases of
operation and removes core decay heat and sensible heat for normal reactor shutdown arul cooldown from various
plant compinents. The components that were referred to in the above statement are listed only in the proprietary
version of the SSAR.

Without a description of those components, it is not possible to discuss and determine that the CCS is a non safety-
related system. The stalf has detennined that the description of those components should not be treated as
propnetary intonnation. Revise the SSAR to bring this infonnation into the non proprietary version of the SS AR.

Response:

The components to w hich the component cooling water system (CCS) provides cooling are identitled on Figure 9.2.2-
1, Component Cooling Water System Simplified Flow Diagram. This figure is in the non proprietary portion of the
SS AR. See the respinse to R AI 410.117 for a discussion of w hy the component cooling water system is nonsafety-
related. Since the component cooling water system components used for transferring heat from various pluft
components to the service water system (SWS) are nonsafety-related, no further description of these components isi

'

needed in the SSAR. Ongoing discussions are plumed between Westinghouse and the NRC regarding agreement
on the scope of proprietary infonnation.

SSAR Revision: NONE

|
i

\

|
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Question 410.121

For the SWS. Section 9.2.1.1 of the SSAR states that failure of the service water system or its components will not
af fect the ability of safety-related systems to perform their intended safety function. There is no similar statement
in the SSAR for the CCS.

Clarify if the same statement is applicable for the CCS. Does the CCS meet the guidance of Position C.2 of
RG 1.29 for the non-safety related pirtions? Provide the bases for this position.

Response:

The statement that failure of the component cooling water system or its components will not af fect the ability of
safety related systems to perform their intended safety function is applicable to the component cooling water system.
The component cooling water system conforms to the guidance of Pmition C.2 of Regulatory Guide 1.24. as
described in the response to RAI 210.36. Please refer to the response to RAI 410.117 for a discussion of the non-
safety related nature of the CCS.

.

SSAR Revision: Revise Subsection 9.2.2.1.1 as follows:

9.2.2.1.1 Safety Design Basis

Failure of the component cooling water system or its components will not affect the ability of safety-related
systems to perform their intended safety functions. The component cooling water system serves no safety-related
function except for containment isolation and therefore has no nuclear safety design basis except for containment
isolation (see Subsection 6.2.3).

W WestinEhouse
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Question 410.122

it is inihuited in WCAP-1,M4 regarding winpliance with Section 9.2.2 of the SRP that the AP6m design wdlineet
the requirernents 01 GI)C 4 GI)C 4 requires that SSCs isoportant to safety shall be designed to acminnustate
ensironinentid and d narnic effects. 1)enionstrate in the SS AR how Gl>C 4 is inet by the CCS.3

Response:
,

The Coni;=inent Cooling Systein (CCS) is not a safety related e stent. The only salcty function perfonned by the
winponent cooling water y steni is containtnent isolation. The cornponent cooling water syswin wniponents u hich
pronle the containtnent isolation f unction are designed to acwnuidate ensironinental and d> aanile elfetis and thus,
satisty GDC4. (See SS AR Chapter 3 and Section 6.2.3)

SSAR Revision. NONE

e
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Question 410.123

It is indicated in WCAP-13054 rcrardint uitnpliante with Section 0.2.2 of the SRP that the Alm) design will nieel
the requirernents of Gl>C 44,45, and 46 for the CCS. Deinonstrate in the SSAR how the afwive GDC are inct by
the CCS

Response:

'ihe resinnse to RAI 410.117 denninstrates that the cornponent cmling water syqern (CCS) is nonsaf ety triated
except for wntaintnent isolation vahes. GDC 44,45 & 46 relate to the capability to transfer heat loads f roin safety.
related strustures. systenis and coinponents to a heat sink Accordingly GDC 44, 45 & 46 do not apply to ibe
tonilonent conhnt water systein.

The nett revision of WCAP 13054 will change the indication of conipliance to GDC 44.4%. & 46 Irorn " Acceptable"
to ''Not Applicable".

SSAR Revision: NONE
.

m2mw westingnouse
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Question 410.124

it is irulitated m WCAP 13n54 regarding wmpliance with Settion 9.2.2 of the SitP that the APfm design will incet
II:IE 279 for CCS instrumentation. I)cmonstrate in the SS Ait how this cominittnent for the Ap(m
CCS mstrumentatmn is met. Speutically, prmide additional infonnation to address the stall resiew gualance stated
in Paragraph lil.4.d of Section 9.2.2 of the SitP with respect to meeting IEEE 279

Itesponse:

h5 A|l Suhsecllori k4.1.2.1 prosides a descriptioll of the irlstrunieritation used to rnonitor |(CP perlonilance, alert
operators of ahnortnal contbtions and autornatically ternunate operation.

As stated in SS Ait. Subsection 7.1.2.2, a reactor trip signal is generated by a high reactor onda.nt pump heanng
w1tter teniperature. This sirrud is riot trolii an instruitierit iri the cornpiinent uwding water systein. None id the
signals used for tunnitoring or controlhng the reactor coolant putnps originate from the cotH|wment uuding water
system. Smee the component cooling water system lunction to supply usiling water to the reactor coolant pumps
is nonwdety related and none of the comp aent cooling water system instrumentation perfonns a salety related
Iunction, the winponent coohng waier system is not required to be in compliance with IEEE 279 *

The next revision of WCAP 13M4 wdl(hange the indicatiot of cornphance to IEEE 279 fnun " Acceptable" to "Not
Applicable"

SSAR Revision: NONE

410.124-1
W Y!estinghouse
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Ovestion 410125

Section 9.2.21i of the SS AR, " Ins [wction and Testing Requirements " describes operatamal testing of CCS
wmpments without sjecifics. such as test frequency and acceptance enteria. Ilowever. Section Cl!.2.3 and
'lable Cl1-5 of the PRA states that it is assumed that most of components (pumps, heat exchangers, and valves
inwh ed in train operation change) are tested quarterly, and other maintenance vah es ue assumed to be tested once
escry ref ueling cycle.

Continn that the tests assumed in the PRA are a design requirement for COL applicants to carry out,11 that is the
case. revise Section 9.2.2.6 of the SSAR to dehneate the tcsting and inspection program. In addition. because there
are no technical s[vcifications for the CCS, where will the test requirements in tenns of the test l'equency and
acceptance enteria be specified?

Response:

Since the CCS is in operation during plant operation, there are no in service testing design requirements imposed
to support PR A reliabihty assumptions. The APNU in-Service Testing Program is discussed in the respmse to RAI
21R24 *

The CCS provides a significant nonsafety related function during reduced RCS insentory conditions. As descnhed
in Reference 410.1251. the following surveillance will be [vrfonned to venty the shon tenn availability of those
pirtions of the CCS that support the RTNSS-important function:

1)emonstration of system availability prior to entering reduced reactor coolant system inventory shutdown-

operations.

Reference:

410.12 01 WCAP-13856. APNK) Implementation of the Regulatory Treatment of Nonsafety Related Systems
Process, September 1993.

SSAR Revision: NONE

W Westinghouse
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Question 410.129 !
|

Sectnin 9.2.8.2.2 of the SS AR states that unies and standards applicable to the turbine building closed cooling water
system are listed in Sc(tion 3.2. Table 3.2 3 of Section 3.2, " Classification of Cornponents and Systerns," is
supg=> sed to list this infortnation. Iloweser, the stall finds that the turbine building closed cooling water systern is
not included in the table. Revise Table 3.2 3 to include the abtwe information for the turbine building closed cooling
water systern.

Response.

The turbine building closed cooling system tTCS)is classified as AP6W Class E. TCS is listed in Table 3.2 3 sheet
107 of 107 as one of the systerns that contain no cornponents that are Class A,11 C. or D. Class E components are
desirned to industri:d standards as discussed in note 12 of Table 3.2-1.

SSAR Revision:

Revise Subsection 9.2.8.2.2 as follows:

.

9.2.K.2.2 Component Description

Ci*l.+mulManda.impplis*ble to the4 uldoe4 uiklinni.mlm4eng water *stenww li%i4aTurtiine buihling
closed cooling water systern component classification is given in Section 3.2. Equipment parameters are gisen in
Table 9.2.8-2.

W Westinghouse
-
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Question 410.131

Destnbe how the AlWMt turbine building closed ctuling water system is designed to minimite the [utenti.d for water
hammer.

Respone.n:

The turbine building thised cooling water system is a closed hop system. A surge tank keeps the system f ull of
water and prmides a pressure head on the system. Drain dow n or voiding of system piping or components does not __

occur during transients or upon system shutdown; therefore, the rutential for water kunmer due to water column
rejoining is minimited. Temperatures in the system are moderate and the surge tant keeps a sulucient head on the
system such that the pressure of the KS lluid is kept above its saturation pressure; therefore, the gutential for water
hanuner due to thennodyruunic voiding and subsequent varor collapse is minimited. Dere are no fast acting [ower
operated valves in the system, and the only check vahes in the normal operating flow path are in a standard
configuration at the discharge of each TCS pump; therefore, the design of the system minimires water kunmer
1mtential due to rapid valve actuation.

SSAR Revision NONE .

#'W Westinghouse
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Question 410132

I)ernonstrate that the turbine buildmg (losed cooling water sptein putops have sullicient aunlable net pisitive
sus tion head (NPSill at the purnp sut tion locations.

Resporise.

As can le seen froni SSAR Table 9.2.x 2, ternperatures in the turbine building closeti cooling water systein flCS) !

are nuiderate and fluid vapir pressures are well below atinospheric. The TCS surge tank maint.uns a ininunuin head j
available at the suction of the TCS pumin. The TCS punips are hieated at the tuse slab of the turbine buildmr i
(elevation IW) and the TCS surge tank is hicateil above the olwrating deck (elevation 161'). T he gravity head f rom 1

the surge tank maintains an arnple available net pnitive suction head tNPSil) at the TCS pump suction. |

SSAR Revision: NONii

.

|
,
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.



l

f4RC REQUEST FOR ADDITIOf4AL If4FORMATIOf4

g,-
H

,

Question 410.134

Proude information w th res[vct to the analysis of pwtulated crmLs in modcrate-encrpy piping systems for the
turbine building closed cooling water system.

Response:

Piping and fluid containing compinents of the turbine building closed cmling water system are located entirely
within the turbine building. As stated in SS AR Subsection 1.2.8. no safety related equipment is hwated in the turbine
building. Thus. postulated cratLs m the system piping will not impact safety related cornponents through
mechanistns such as jet impingement. Possible thioding ellects trorn failure of the system piping are erneloped by
thuling ellects of the circulating water system which. as described in Subsection 10.4.$.2.3 will not result in
detrirnental cifects on safety related equipment. Water from the tailure of TCS components cannot reach ulety.
related equipment.

SSAR Revision NONE

.
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Ouestion 410.141

Section 10.2.2 of the SS AR states that there are no safety.related systerns or cornionents located within the tuihine
building, Are there any salety related structures that need to be comidered for turbine rnissile [irotection?

Response:

As discussed in SS AR Subsection 3.5,1.3 due to the orientation of the turbine generator relative to safety related
stnictures, systerm, and corn [onents, the jotential for damage Irorn turbine missiles is negligable. Safety-related
structures, systerns, and corngonents are located outside of the high vehvity, low trayectory inissile strike mne as
defined by Regulatory Guide 1.115,

SSAR Revision: NONE

,
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Question 410.148

Set tion 10.4.2.2.2 of' the SSAR states that Section 3.2 provides the quality group tuid amiciated quality standards
for the condenser sur reinoval systein. Ilowever, the staff' cannot find the infonnation on the quality group and
asvitiated quality standards of the condenser air reinoval system in Table 3.2-3 or Section 3.2 of the SSAR. liovide
the atove information.

Response:

The condenser air reinoval system (CMS)is classified as APNN) Class E. CMS is listed in SSAR Table 3.2 3 sheet
107 of 107 as one of the systems that contain no com[onents that are Class A. H. C. or D. Class E coingunents
are designed to industrial standards as described in note 12 to Table 3.21.

SSAR Revision NONE

.
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Question 410.156

Section 9.3.1.1.2 of the SS AR indicates that the CAS provides ", , . cuentiallt oil free air for pneumatic
instrutnents" while Section 3.1.2.2 diwuwes "The three oil free rotary compressors . . " 11 the .it wmpressors are
not truly oil free, then what is the inaximurn total oil or hydrocation content, excluding the non-mndenubles!

Response:

The rotary screw air wmpressors are oil free. Even the cleanest supply air in an industrial environment may contain
wme oil arnl/or hydntarbon impurities from murces other than the compressor. To provide for desice:uil and
instrutnentation protection, a coalescing oil filter is placed upstream of the air dryers to remove the atmo.pheric
hydntarton impunties. The maximum hydrocarton untent downstrearn of the filter is 1.0 ppm. Actual
cont.uninant levels should tv much lower in this system.

SSAR Revision: NONE

.
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Question 410.172

Explain how the deleterious effects that dust and dirt have on diesel rencrator operation arid reliability will be
sniniini/cd (including the eliects on electrical equipinent).

Response:

The deleterious ellects of dust and din on the non-sately related diesel generator operation and reliability (including
the cifects on elet tncal equipinent) are addressed as follows:

1) The equipinent procurernent specifications for electrical equipinent (require dust tight enclosures).

2) The venulation systern to the senice inodule (which includes anost of the electric switchgear) utilites inlet air
filters.

3) The standby ventdation systein to the diesel generator building ( utilites inlet air filters).

SSAR Revision: NONE *

W Westinghouse *
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Ouestion 410.173

1%ide a list of all of the diesel pencrator inps and state whether they are in ellect only dunng testing or during
all operational nuxles.

Response:

The nonsafety related diesel renerator trip conditions are as follows:

_

TEST OPER ATlON'
TRIP CONDITIONS MODli MODI!

Engine Overspeed X X

Engine Cninkcase Pressure High X X

Luhe Oil Pressure Low Low X X

Engine Jacket Water liessure Low X X ,

Engine Jacket Water Temperature lilyh X X

Generator Dillerential Current (87) X X

Generator ils Fault LaLout (K6) X X

Loss of Generator Field (40) X X

Generator Reverse Power Actuation X

Generator Overcurrent ($1V) X

Generator Negative Sequence Overeunent (46) X

* Dunny all OPERATION nuxles, the diesel generator operates as a standby piwer source, and is not connected
to the other olisite p>wer sources. During TEST nuxle, the diesel generator is ptralleled with the olisite pmer
w urce.

SSAR Revision: NONE

W Westinghouse
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Question 410,189

Section IV.4.9.l.2 of the SS AR indicates that the instruments and electric valves lu each of the two startup
feedwater pumps are pmered by the standby sourte motor control center circuitry. Describe the f ailure PNtion of
the elettrically operated valves at pump suction arxi discharge knes.

Response:

The startup feedwater pump discharge isolation valves are motor-operated. These valves are normally closed and
interlocked with the startup feedwater purnps so that they open only when their respective startup feedwater purnp
is in service.11 both the nonnal ac pmer and the onsite standby ac power sources are unavailable these valves
f ail as-it

The startup feedwater pump suction header isolation valves are pneumatically actuated. The isolation salve for the
deatrator storare tank is nonnally open and fails chise. The isolation valve for the condensate storage tank is
nonnally closed and f aik open. The individual pump suction isolation valves are manual valves that are normally
open.

SSAR Revision: *

SSAR ligme 10.4.7 l will he uplated to sho'v the startup feedwater pump suction header isolation valves as
pneumatically actuated. SS AR subsection 10.4.9.2.2 will be resised as follows:

Startup l'cedwater Pump Suction isolation Yahes

Motos.q c ated ynie vahe* me lvoviiled t m h ath 41+ +awi son 4iem* 4 n un tiw 41eaerator+6. ware tanimal o mdem.aie

Morage tank-6oll+4artup4ealwater pom|wAbkstenitor-vaheanwveutmaut wmilie+ignal4oqwrwithem4
INtin dtat*tlwaltar-jMHnp%444 to low-11taaerator-Ievelr-ofkl (ht'O HhlelWille +444rayt'4altk-VttlVtW|VfW-tWi-Io%-titNief alor
Morape-tank-Ievel.-O ening*44he-vahe 4wuruluring-teri.*lud-. operation-.4-4he +tartupicedwater4or-plantl
Manupcinit+ asalby,4.r+1miikawn4automatie4 ink-with-pump + art / wop),

Pneumatically actuated gaic valves are provided on both the suction lines from the deaemtor storage tank and
colkjertsate storage tank to the stanup feedwater pumps. The isolation valve from the deaerator storage tank is
normally open, and fads close. The isolation udve from the condensate storage tank is normally clowd and fails
open. The system is designed to automatically switch valve positions from their normal pwition on low deaerator
storage tank level.

The individual pump suction isolation valves are normally open, manually-operated valves.

. 410.189 1
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Question 410 237

Figure 1.7 2 of the SSAR refers to " Reference C,' but no su,h reference is prmided. Provide Reference C,

Response:

Reference C is the list of AP600 plant systenu, which provides the 3 letter systern abbreviations and the full
descriphons of the names of the AP600 plant systenu. This infortnation for plant systems rnentioned in the AP600
SSAR is provided in SSAR table 1.7-2.

SSAR Revis, ion: NONE

.
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Question 435.74

Chapter 3 of the APWO PRA indicates that the recosery probability used for loss of offsite power was taken from
Resision 2, Volume III. Appendix A to Chapter 1 of the EPRI ALWR Requirements Document. He recovery
probabihty given in that revision of the Requirements Document is not appropriate for use in the AP600 design
because that probability was derived from plants with tw o sources of offsite power available during pow er operating
modes. The AP600 design has only one source of offsite power available during power operating modes. He
second source of offsite power in described as a maintenance source to be used during plant outages. Revision 4
to Volume til of the EPRI Requirements Document provides appropriate recovery probabilities for offsite power
sources like those used in the AP600 design. Herefore, the recovery probabilities provided in Revision 4 of the
EPRI document that are appropriate to the AP600 offsite power system design should be used in the AP600 PRA.
Address this concern.

Response:

Here are tw o of fsite power recovery probabilities modeled for the loss of offsite power event tree. He probabilities
are for offsite power recovery in one-half and 24 hours, event tree top events R05 and R24, respectively. These
probabilities will be recalculated during the AP600 PRA update. Reflected in this calculation will be the appropriato
APo00 offsite power source design.

PRA Revision:

The PRA will be revised by December 31, 1994

SSAR Revision: NONE
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Question 440.55

As stated in Section 6.7 of NURLO 1449, the stalt icn noted instances in which the failure of tempirary RCS
hountltries (sut h as f ree/e seals used to temporanly isolate fluid systetus. temporary plugs for nutlear instrument
hotnings. and no//le dams installed in the hot leg and cold-leg penetrations to ste;un generators) can lead to a tapid
non-isolable low of reactor coolant. This contern is of special imponance in PWRs because the emergen y core
woling system (ECCS) is not designed to automatically mitigate accidents imtiated at pressures below a
few hundred lwig and is not normally fully available for manual use dunng these conditiorn. Address this concern
with respect to f ailure of ternpirary boundaries in the AlWW) design (see also Q440.9, Q440.$6 Q440.%. Q440.71,
and ()440.72).

Response:

The AP61N) ptssive safety related systems proside the safety-related sneans for protecting the plant dunny all nuxles
of operahon induding shutdown and ref uehng. llie AP6(NIincludes design features to mitigate accidents that occur
at low pressures. The ptssive salety-related systems are designed to either automatically mitigate esents that occur
dunnp shutdown, or are available f - mual actuation, as desenbed in Reference 440.551. The AP600 technie:d
specifications identily when the sanou ,,ortions of the ptssive salcty related systems are required to be availahic.
The respmse to RAI 440.5M provides the AlWN) technical specifications for shutdown.

Ponions of the stuive systems are required to be operable during nuxles of eteration until nuxle 6, when the
ref ueling cavity has been thled, and the upper internals have been removed. At this point in time, the stored heat
capacity of the water in the refueling cavity is suf ficient to maintain the reactor in a safe condition for an extended
penod of time (at least 72 hours) without need f or operator recovery actions in case of a loss of decay heat removal.
In all other modes, the availability of the ptssive safety n: lated systems is maintained via technical specticiations
and the salety related systemi redundant design features.

The availabihty of tiie passive s:dety-related systems during shutdown as desenbed above significantly reduces the
risk associated with Iailures of tempirary RCS boundaries. In addition, the following AIWN) design features reduce
the risks associated with temporary RCS boundaries:

- Steam Generator nonle dams the AfWM) steam generator noule dams are classified as AP600 Equipment
Class C so that the design, manufacture, inst;dlation, and inspection of this boundary (w hen installed) are
controlled by the following requirements: 10CFR21; 10CFR50, Appendix 11; Regulatory Guide 1.26 Quahty
Group C; and ASME Iloiler and Pressure Vessel Code, Section 111, Class 1 In addition. this pressure
bountitry is classified as Seismic Category I so that it is protected from failure following a sale shutdown
earthquake.

- Elimination of temporary plugs for nuclear instrumentation - The AIWN)does not contain honom mounted
intrumentation that require temporary plugging during shutdown and refueling. The AlWK) milites a fixed
incore system.

440.55-1W Westinghouse
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- Current plants reintne the escore detectors from alwne the enore housings thniugh the floor of the
reluchny cavity. During relucling operations these holes are plugged to f acillitate llanling of the reluchny
cavity. The ApNNI has eliminated these temporary plugs by designing the ettore instrumentation to be
inserted from below the eteore housings.

Reduced rebante on freeze seals the APNN) has reduced the potential applications for freeze seah by-

reducing the number of lines that connect to the RCS and by providing the ability to perfortn o[vrability
tests on enany valves that connect to the reactor coolant pressure hiundary. This improved IST reduces the
requirements for dissasembly of reactor conhuit pressure boundary valves to test their operability. See the
response to RAI 210.24 for a discussion of the APNN) IST requirements. De uw of free /c seals dunny
a forced outare will typically occur in cold shutdown (Male 5), when the passive core cooling system is
required to ir available.

References:

440.501 WCAP 13793. APNNI Systems / Event Matrit. June IW4
.

SSAR Revision: NONE

440.55 2
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Question 440 59

Pnnide a des 6ription of the design leasures that are incorlwirated into the AlWNI design to increase the allowable
water lesel operating band during snid huip ogeranon to prevent a loss of decay heat reinov;d capability and water
thuling the ste.un renerator and cont;uninent.

Response:

SS Alt section 5.4.7.2.1 describes the design features that are incorporated into the AlWN) to increaw the allowable
water lesel o|=: rating band during inid kwip operation.

SSAR Revision: NONE

.
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Question 440 62

Proside a discuwinn o1 design features 01 non-safety-related systens for nornial shutdown operations. prosedures.
and let knical speutications that will reduce the rid to (hallenge pawis e salcty systeins and at tise non saf etyn lated
9 sterns for accident initigation dunny shutdow n operations.

Response:

The nonsafety related systerns includine those features that provide f unctions for nonnat shutdown operati s,are
discuued in thett appropnate SS AR sections. Please see Reference 440.621 tot a distuoion of how these
nonsafety-related systeins reduce challenges to the pawise saletprelated systerns.i

|

| liased on the results of the regulatory treatment of nonsafety related systerns (RTNSS) evaluations documented in
l

Heterence 440.62 2, no tet hnical specifications are required for the nonsafety related systerns. Reference 440 62 2
prmides short tenn availahikty reconunendations for those gurtions of nonsafety-related systems that pertoon
tunstions identified as RTNSS imgortant,

.
References:;

440.62-1 WCAP 13793, AP(W) Systems i Events Matrit June 1994.

440.62 2 WCAP 13856. APful impleinentatiori of the Regulatory Treatment of~ Nonsarcty Related Syttems
Process. September !993.

SSAR Revision: NONE

|
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Oueston 440 63

Prmide a dncuuion of analyses that demonstrate that the design of gussive s;dety-related systems and acthe non-
safety related (ystems 6 adequate for nutigatmp the consequences of ims of ac |wer,in.aivertent RCS drainage,
and loss of nonnal residual heat removal system events during shutdown and mid loop operations. The intonnation
snocht 'oclude the auumptions and methods used in the analyses with a distuuion of testing data to support the
adequacy vi the assumptions and inethoih. and an;dytical results

Response;

The AlWN1 paoive safety related systems provide the salety telated means for protectmp the plant during all modes
of operation mJuding shutdown and ref ueling. The esents desenbed (low of ac power, inadvertent RCS drainage,
and Ims of nonnal residual heat removal system) are mitigated as Jesenbed in Ref erence 440.63 1. Shutdown events
and nudloop operations are evaluated in the APtd N) PR A and results indicate a low contributic.n to core darnage f rom
shutdow n esents.

In addition, shutdown events are included in the AP(dN) implementation o1 the regulatory treatment of nonsalety-
related systems process. As desenbed in Reference 440.63 2, the shutdown events are a low contributor to thE
lotused PRA. 'Ihe evaluation of shutdown initiating event frequencies does identify RTNSS important nonsafety*
related f unctions. Thme f unctiom and the corresponding regulatory oversight pro [=ised are irwiuded in Reference
440.63 2,

For esents that occur at hot shutdown, hot standby, or cold shutdown (prior to reduced inventory operations), the
full compliment of pawive safety related systems are available to mitigate an event. For reduced inventory
conditions, the passive RHR heat exchangers, accumulators, and core inakeup tanks are unavailahk or inelrective.
Prior to and during reduced insentory operations, precautions are taken such as opening the automatie
depressurization systern (ADS) valves connected to the pressuriier and assuring containment closure capability.
Dunng midhiop operation, protection is provided by IRWST injection (motor-operated isolation valves in the
injection line are closed and operable). These isolation valves would be manu:dly opened follow ing a loss of normal
residual heat removal, ac power, or low RCS imentory. In addition, these valves receive signals from the nonsafety-
related diverse actuation Fystem to automatically open on a low RCS in entory signal Odter a 30 minute time delay).

References:

440.63-1 WCAP.13793, AP600 Systems / Esents Matris, June 1994.

440.63 2 WCAP 13856, AP600 Implementation of the Regulatory Treatment of Nonsafety-Related Systems
Process, September 1993.

SSAR Revison: NONE
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Question 440,65

Outage and maifitefiance ik tinilies Icquire otily fninimal isolatiofl of im|ortallt systems and com[Unents, llow does
the AlW10 design take this into consideration?

Response:

The AIWo passive safety-related systeim provide the safety related means for protecting the plant during all males
of operation includmg shutdown and ref ueling, when outage and maintenance activities occur. As such, the AIWO
tethnical siccifications identify when the various gustions of the passive safety related systeam are required to be
available. The response to RAI 440.58 provides technical specifications for shutdown.

portions of the pawive safety-related systems are required to be operable during all imxtes of ogwration until mode
6. when 'he relocling cavity has been ihoded, and the upjer internals have been removed. At this Ivint in time,
the stored heat capacity of the water in the refueling cavity is sullicient to maintain the reactor in a safe condition
for an extended geriod of time (at least 72 hours) without need for operator recovery actions in (ase of a loss of
decay heat reinovat in other modes, the availability of the passive salciy related systems is inaintained via technicaj
specifications and the safety related systems' redundant and diverse design features.

SSAR Revision: NONE

W Westinghouse 440.65 1
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| Question 440 69

Generic 1 etter (GL > x7-12 requested intorncition rey;uding lower reas tot umd.uit systein tRCS) un entory opesaison.
Ilow does the AIWill design onnpl> with GL M712?

Response:

AlWo unnpliante with Genene Letter IGL) 8712, as well as GL xx.17 are discussd in SS AR section 1.9.4. under
the p.tragraph entitled Midloop Operations. In addition. SS AR set tion 5.4.7.2.1 discusses the AlWU design features
addressing inidhnip operations.

|
- SSAR Revislon; NONE

l
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Question 44071

As dt:ussed in Chapter 2 of NUREG 1449, the st.dl resiewed opending experience to ensure that its enduation
encompassed the range of events encountered during shutdow n and low-power operation, lhe data base considered

,

by the staff includes licensee event repirts, NRC intenul reports, and various ingwtion repins to detennme the
is pcs of events that take place during retucting, cold and hot shutdor.n, and lo,v power operation. Discuss the range
of operating experience during thutdow n operations considered in the AlWO design and demonstrate that the AP(m
design adequately encompasses the shutdown events otcurred in the industry (see also Q440.53, Q440.55, Q440.$ri,
f)440.5M, and Q440.72).

Response:

In the design of the AP(dio. Westinghouse has built upon its proven design base of previous plant designs, and has
incorpirated the lessons learned from operating plants. The APN10 designers sesiew License Ev,nt Reports NRC
Generic Letters and infonnation Notices, and review the INIO SER's and SOER's. Ref erences 440,71 1 and 440.7 l-
2 prmide a description of the range of shutdown operating etgerience considered in the APfuldesign, in addition,
shutdown and low power events are included in the AlWO implementation of the regulatory treatment of nonsafety*
ictated systems process. As described in Reference 440.71-3, the shutdown events are a low contributor to the
hicused PRA. The evaluation of shutdown initiating event frequencies identifies RTNSS-impinant nonsaf ety related
lunctions. Thase lunctions and the corresponding regulatory oversight propised are included in Retcrence 440.71 3.

Chapter 2 of NUREG-1449 orovides a retrospective review of events at operating reactors and includes evaluations
of the hillowing events:

- loss of shutdown cooling
- loss of reactor coolant inventory

breach of containment internty-

loss of electrical power-

overpressurization of reactor coolant systern-

thioding and spills-

- inadvertent reactivity addition

Two major observations were made as a result of the evaluation of these operating events. The first observation was
that a greater percentage of the events were caused by hunmn errors than by equipment erwrs. The second
observation was that the events did not reveal new unanalyred issues, but instead, appeared to represent an
accumulation of errors or equipment failures or a combination of the two.

Westinghouse has considered the range of events evaluated in NUREG 1449 and specific design features have been
incorponded to address the potential shutdown events and these are discussed below:

#W Westinghouse
_
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1.ou of Shutdmin Cooling |

|

As described in NUREG-1449, the hiu of shutdown cooling can he initiated by the h>w of now in the RilR or
suppon systems. The AlWNipanive safety related systerns have shutdown cooling capability, and provide protection
f rom a loss of shutdown conhng event. See the response to RAI 440M for a discussion of how the passive safety. 1

related systems provide shutdow n cooling following an event. The nonsafety related shutdown conhng systenn |
(normal RilR. com[xment coohng water. senice water) provide the normal means of shutJown heat removal.

'

N!! REG 1449 expt;uns that low of shutdow n cooling arises due to the problems associated with midhiop operations
lhe AlW N) design f eatures that addrest reduced reactor cooktnl system inventory shutthm n operations are discuwed
in SS AR Subsection 5A.7.2.1. These design features are specifically incorporated as a result of the industry
expenente described in the referenced repons. These features include:

- Loop piping oitset that allows midhiop operations to be perfonned et a much higher RCS water lesel
- Step nonle connection that significantly lowers the minimum acceptable RCS level during midhiop
- No RilR throttling is required during midloop, even with the RCS at saturated conditions
- Sell venting suction line that elunin: des hical high points allows for immediate restart of the RilR pump,s

af ter mr binding
- Redundant, remote hot leg level readout in the inain control room
- Improved RCS draining pnicedures

in addition, SS AR Subsection 1.9.5 addresses the licensing issues contained in SECY 904116 w hich includes midloop
operations. please refer to the responses to RAI 210.037 and 210.061 for SSAR revisions of these sections.

l.ow of Itractor Cixdalit Iristntory

A review of the operating experience show s that loss of reactor coolant inventory events at shutdow n have occuned
for various reasons such as opening of the RilR relief valve PORV and bhick valves opening simultaneously dunny
testmg. and loss of pressure in the reactor cavity seal ring allowing drainage from the cavity. The AlWW) has
addressed this issue by providing safety related protection against a loss of inventory during shutdown. See the
response to RAI 440.63 for a description of the sal ~ety-related protection against a loss of RCS inventory.

In addition, the AlWW) has incorporated other features to reduce the probabihty of a loss of inventory during
shutdown. The set pressure for the nonnal RilR relief valve is higher than typical pWRs. and therefore challenges
to this relief valve should be fewer. The Ap600 does not use power-operated relief valves nor does it employ power-
operated valves to provide low temferature overpressure protection. This reduces the probability of a spurious
opening of a power-operated valve during shutdown onerations.

440.71-2
W Westinghouse
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lireath of Containment Integrity

As dewribed in the NUREG, a breach of containmrnt coupled with postulated events could increase the severity of
an event. The AlWWi has reduced the requiremeats for containment integnty at shutdown operations to mid hop
operauons. Results provided in SSAR Chapter M demonstrate acceptable of fsite doses for the limiting fuel dnip
accident without containment integrity. Therefore, the AIWX1is less susceptible to problems associated with a breach
of containment integrity.

l.ow of Islectrical Power

The safety significance of a loss of electrical power depends on the part of the plant af fected. Since the AP600
safety-related systems do not rely on ac power to perfonn their safety related function, the probability of a low of
electrical power resultmg in a loss of safety function is greatly reduced. His is demonstrated by the results of the
AlWM) PRA report, and the results of the focused PRA presented in Referenec 440.71 3.

therpressuritation of Heactor Coolant System *

These events are precursors to exceeding the reactor vessel brittk fract.ne limits. The AP61x1 has addressed this
issue with design (catures and technical siccifications. Whereas current PWRs rely on the power-operated relief
salves to protect the RCS from a cold overpressure transient, the AI5dl employs a passive relief valve to protect
the RCS. The reliability of the RHR relief valve to protect the plant is higher than of power-operated valves.
Technical specifications and administrative procedures are employed to reduce the probability of a low temperature
oveqiressure event.

Fhioding and Spills

The salcty significance of flooding or spills depends on the safety related equipment affected. The AIWHIincludes
floothng protection for safety-related eqmpment, valves, and instrumentation. The AfWX) the passive safety related
systems are designed to ilml portions of the containment to m..igate an accident. Consequently, safety related
equipment, valves, and instrumentation that are hicated in areas designed for 11mling are qualified to perform their
safety related functions under flooded conditions. His results in the AfWX) being less susceptible tan current PWRs
to llooding events that occur at shutdown SSAR Section 3.4 provides the description of the AFWM) provisions for
thiod protection. PRA section 9.1 provides the AP600 internal flooding probabilistic risk assessment.

Inadsertent Reactivity Addition

The AP600 has safety related protection from boron dilution events that could occur during shutdown from mode
i through mode 5. Technical specifications are provided to protect the plant from reactivity events that occur in
m ale 6.

W Westilighouse
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Ref erent es:

440.71 1 WCAP 14115. Resiew of Plant Operating bperies.ce in the Appheation of the Apt,to. July 1994.

440.71 2 WCAP 13559. Operational Assessinent for AlWWI. Deet 'dwr 1992.

440.71 3 WCAP 13M56. AlWK11:nplernentation of the Regulatory Treattnent of Nonsafety Related Systerns
Unwess. Septeinber 1993.

SSAR Revision-

Please refer to the responses to RAI 210.037 and 2103vil lor revisions of SSAR sections 1.9.5 and $ 4.7.2.l.

.
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Question 440.7G

Section 5.4.9.2 of the SSAR states that the routing of pipe between the pressuriter and the safety sahes does not
include a loop seal, and that any condensation of steam in the connecting pipe up to the vah e will drain back to the
pressurir.er and not collected as a slug of water to be discharged during the initial opening of the vahes.

'Ihough the safety valves are designed for relief of saturated steam, they may still be subject to watera.

discharFe. Provide a discussion regarding the effects of panage of a wster slug on the safety vahes, such
as water hammer.

--

b. What are the water relief rates assumed in the loading analysis? Are the water relief rates used consistent
with test results obtained from similar vahes?

Response:

The AlWK) safety vahes are designed and qualified for relief of steam. As demonstrated by the SSAR Chaptera.

15 safety analysis of design basis events, the safety valves are not required ;o relieve water. Consistent with
>

the design bases of most current PWRs safety vah e operation with w ater is considered beyend the design basisi
of the vahes.

'

b. The loading analysis considers a consersatise steam relief How rate based on a performance evaluation of the
safety s ah e. Water relief is not considered in the loading analysis.

SSAR Revision: NONE

4
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Question 440.81

Technical Specification LCO 3.4.13 for the LTOP sy stem requires that, with the accumulators isolated, either the
NRHRS suction relief s alve or the RCS depressurized with an open RCS s ent of greater than or equal to 5.4 square
inches be operable.

This appears to allow the use of an RCS vent when the RCS is depressurized in lieu of the NRHRS reliefa.

valve for LTOP. Discuss this matter in Section 5.2.2 of the SSAR? How is the RCS vent site
determined?

|

b. As a +1ution of Generic Issue 94 regarding LTOP, Generic Letter (GL) 9046 states that the LTOP
avanabuity should be ensured by limiting the allowable outage time to 24 hours for a single LTOP channel
wl.il- operating in Modes 5 and 6. Explain how LCO 3.4.13 requiring operability of either the relief valve
or the RG depressurization comply with GL 904)6.

c. If the NRHfts uct + relief valve is inoperable Action item C of LCO 3.4.13 requires either that the
relieh alve be restora. 40 operable status or that the RCS be depressurized and the RCS vent be established
within 8 hours. lias an analysis been made to determine whether the RCS can be overpressurized withirt
the 8 hours when the relief salve is inoperable and the RCS depressurization is not initiated? Address this
concern,

esponse:

The normal residual heat removal system (RNS) relief valve provides low temperature overpressure protection
during shutdown operations at low reactor coolant system temperatures, if the normal residual heat removal
system relief valve is inopt rable, the Technical Specifications require the reactor coolant system to be
depressurized, and a vent of 3.4 square inches to be opened to protect the reactor vessel from low temperature
overpressure events. A vent cize was selected to bound the area of the normal residual heat removal system
relief valve inlet pipe. Since tre actual valve area will be less than the area of the inlet piping, an area equal
to that of the valve inlet area is judged to be sufficient as a minimum sent area required when the relief valve
is out of service. This allows the operator to use one or more automatic depressurization system paths in order
to provide a vent path when the normal residual heat removal system relief valve is out of service. See the
response to RAI 440.078 for a discussion of the sizing basis for the normal residual heat removal system relief
valve,

b. An LTOP channel refers to a low temperature overpressure protection system (LTOP) system that requires
instrumentation to actuate r f valves. The AP600 LTOPS employs a passive device to provide this function.
If the normal residual heat i moval system relief valve is not available, the reactor coolant system is required
to be depressurized, and a vent path opened. With the reactor coolant system depressurized and the vent path
opened, the Appendix G pressure limits for the A%00 reactor vessel will not be exceeded for the design basis
LTOP events.

W95tlflgl10US0
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The reactor' coolant system could become pressurized above the Appendix G limits if a design basis LTOP eventc.

occurred when the valve was inoperable, and the reactor coolant system vent was not established. Howeser,
the probability of such an event is sery low considering:

the amount of time that the valve is required to be available is very low (modes 4 and 5, reactor coolant+

system temperature i 350*F, until mode 6 when the reactor vessel head is remosed)

the normal residual heat removal system relief valve is a passive device that requires no power or controle

logic and has a very low unavailability frequency

Current LTOP systems that use active vahes can have one channel out for 24 hours. The lower allowable
outage time for the AP600 LTOP is an improvement.

SSAR Revision: NONE

.
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A
Question 440.85

In the discussion of the passive core cooling system (PXS) design basis for emergency core makeup and boration
for non-LOCA events, Section 6.3.1.1.2 of the SSAR states that following either small or large steam line break
events, the RCS is automatically brought to a suberitical condition, consistent with the nassive containment cooline
capabilities. Clarify the relationship between subcriticality and the passive containment cooling capabilities, and
the phrase " automatically."

Response:

The passive core cooling system (PXS) provides boration and makeup to the reactor coolant system as well as core
cooling. The passive containment cooling system provides containment cooling and pressure reduction.

During a steam line break, the reactor trip initially shutdowns the reactor to a suberitical condition. Safety analysis
with conservative reactivity assumptions indicates that the reactor may return critical for a time until core makeup
tank boration is able to make it suberitical again. Refer to the response to RAI 440.107 for additional discussion.
During a steam line break, the core makeup tanks operate in a natural circulation mode with hot water flowing to
the core makeup tanks while cold core makeup tank water flows to the reactor. This mode of operation provide #
boration and makeup to the reactor coolant system. in a steam line break accident, the core makeup tanks are-
automatically actuated on a low reactor coolant system cold leg temperature signal and no operator action is needed
to allow for the core makeup tanks to complete their boration function. The mass / energy input to the containment
is affected by the period of time that the reactor returns to power during a steam line break. The passive
containment system is sir.ed to remove this energy.

SSAR Revision: NONE
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Question 440.87

Section 6.3.1.1.2 of the SSAR states that for safe shutdown, the passive core cooling system is designed to supply
suf 6cient boron to the RCS to maintain the Technical Specification (TS) requirements for shutdown margin (with
the CVCS unavailable). TS LCO 3.1.1 and 3.1.2 specify that the required shutdown margins for various modes
of plant conditions. and if they are not met, require the operator to initiate boration to restore shutdown margins
to within the specified limits without identifying the boron injection source, i.e., the CVCS or the CMT.

Discuss the required boron concentrations to maintain the shutdown margin for cold and post-a.

depressurization conditions, and the source of boration to be used to implement LCO 3.1.1 and 3.1.2.

b. Describe how boron injection to the RCS is accomplished using the passive core cooling system alone.

Identify any deviations from the boron concentrations in current operating plant requirements.c.

Response:

For cold shutJown conditions (pressurized or depressurized), the required boron concentration to maintain'a.

shutdown margin h less than 1000 ppm. The chemical and volume control system is normally used to provide-
this Reactor coolant system boration and to correct it in case the technical specifications shutdown margin is
not maintained. If the nonsafety-related chemical and volume control system is not available the core makeup
ranks provide a safety-related means to add boron to the reactor coolant system in most operating modes (i.e.
T.S. modes 2 - 5 filled). When the core makeup tanks are not required to be available by the technical
specifications (modes 5 not filled), the IRWST provides the safety-related boration function. The IRWST also
provides a backup to the core makeup tanks,

The core makeup tanks provide boration in these shutdown modes by natural circulation, with hot cold leg waterb.

circulating up to the core makeup tank and cold core makeup tank water circulating back to the reactor. The
core makeup tanks can also provide boration when the cold legs are drained,

in mode 5 not filled, the IRWST provides boration through injection by gravity head. In this mode, automatic
depressurization system stages 1/2/3 are required by the technical specifications to be open which allows for
IRWST injection. In other shutdown modes, the IRWST provides a backup to the core makeup tanks, although
the automatic depressurization system valves may have to be opened to reduce the reactor coolant system,

!

pressure and allow the IRWST to inject.

The AP600 boron concentrations are sim;iar to the boron concentrations in current operating plants. AP600c.

| stores boric acid reduced concentrations, less than 4500 ppm, that do not require heat tracing or special room
heating.

j Current plants store boric acid at concentrations as high as 21,000 ppm. which requires heat tracing.

SSAR Revision: NONE
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Question 440.88

Section 6.3.1.1.6 of the SSAR discusses the PXS reliability requirements, and states that * Subsection 6.3.1.2
includes specific non safety-related design requirements" that help to confirm satisfactory system reliability.
Section 6.3.1.2 does not appear to address these design requirements. Provide a discussion of these specific non-
safety-related design requirements.

Response:

_

Section 6.3.1.2 of the SSAR contains the following specific passise core cooling system (PXS) nonsafety-related
design requirements that relate to system reliability.

Two 100% capacity passive residual heat removal heat exchangers are required. This capability provides
*

redundancy to allow for the isolation of an individual heat exchanger in the event of tube leakage, without
forcing a plant outage in order to repair the leaking heat exchanger tubes.

The frequency of automatic depressurization system ( ADS) actuation must be limited to a low probability. This
*

requirement is intended to improve plant availability by avoiding unnecessary automatic depressurization system'
actuations.

Passive core cooling system equipment is located so that following a automatic depressurization system actuation
*

it is not flooded or it is designed so that it is not damaged by flooding. This requirement reduces the plant
outage time associated with automatic depressurization system actuation.

The passive core cooling system is also capable of supporting component maintenance, including capabilities
*

to isolate and drain equipment.

SSAR Revision: NONE
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Question 440.92

Sections 6.3.1.1.4 and 6.3.2.1.1 of the SSAR state that the -assive residual heat removal (PRHR) heat exchangers,
in conjunction with the passive containment cooling systc . (PCCS), has the capability to bring the plant to safe
shutdown conditions, cooling the RCS to about 400 F in 72 hours for non-LOCA events, and can proside core
cooling for an indefinite period of time based on the assumption that the PCCS is operable for indefinite period of
time to promote condensation of the steam from and return the condensate to the IRWST.

Is this PRHR system capability of cooling RCS to 400 F in 72 hours consistent with the requirement -a.

specified in the EPRI ALWR Utility Requirements Document for passive plants that the PRHR system
shall have sufficient capacity to reduce coolant temperature to 420 F within 36 hours of reactor
shutdown?

b. The PCCS is designed with a 72-hour capacity, and relies on non-safety equipment to replenish the
lost water in the reservoir beyond 72 hours. Justify Westinghouse's position that the PCCS will be
operable for an indefinite period of time.

For the condensate to return directly to the IRWST, an isolation valve in each of the two gutters thatc.

normally drain to the containment sump will be shut when the PRHR heat exchangers actuate. What
is the design requirement of the isolation valve to ensure its closure upon PRHR actuation?

d. The IRWST water inventory is sufficient to provide the PRHR heat exchanger operation for 72 hours
without recovery of the condensate. Will the heat exchangers remain totally submerged in the IRWST
water to maintain full operational capability for 72 hours? If not, how are the progression of the
uncovery of the heat exchangers during transients and the degradation of the heat removal capacity
accounted for in the safety analyses?

Response:

The Advance Light Water Reactor (ALWR) Utility Requirements Document (URD) does not representa)

regulatory requirements. However, the design of the passive residual heat removal system is consistent both
with the ALWR URD requirement 5.3.2.2 and with the above indicated SSAR statement. The passive residual
heat removal heat transfer capability is very effective when there are relatively high differential temperatures
between the reactor coolant and the IRWST cooling water. As a result the passive residual heat removal heat
exchanger is capable of cooling the reactor coolant system to 420'F in 36 hours and to 400'F in 72 hours. This
long term operation of the passive residual heat removal heat exchanger is dependent on two nonsafety-related
features, ac power to the IE battery chargers and the condensate return to the IRWST. If either nonsafety-
related feature is not available then automatic depressurization system is automatically actuated which places
the plant in a safe shutdown condition.

in case ac power is not available, a timer automatically actuates automatic depressurization system at about 23
hours after loss of power. In case condensate does not return to the IRWST, the passive residual heat
removalheat exchanger will boil down the IRWST level such that after 72 hours the reactor coolant system

W wesnouse m.92-,
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A
temperature will increase to a level that actuates core makeup tanks. As the IRWST continues to boil down
the passive residual heat removal heat exchanger will become less effective and the reactor coolant system will
start to steam through the pressurizer safety valves. If this condition continues the core makeup tank level will
eventually drop to the point w here automatic depressurization system is actuated.

b) The safety case assumes that within 72 hours offsite assistance is secured to provide makeup water to the
passive containment cooling system. Safety-related connections are provided to facilitate this makeup.
Nonsafety-related makeup to the passive containment cooling system from installed plant equipment is not
credited in the safety case. Westinghouse has also performed a beyond design basis analysis where makeup
water to the passive containment cooling system was not provided. In this case, the passive containment cooling
system water cooling ended at 72 hours and after that time there was only air cooling. Air cooling alone was
sufficient to keep the containment pressure below its design pressure,

c) The condensate return to the IRWST is not necessary to meet NRC safety criteria. As a result the isolation
valve design is nonsafety-related.

d) With no condensate recovery the passive residual heat removal heat exchanger does not remain completely
covered during the 72 hours. Uncovery of the heat exchangers would not occur for about 20 hours, which it
beyond the time frame of the detailed safety analysis contained in Chapter 15 of the SSAR. Calculations of
long term passise residual heat removal heat exchanger performance have been performed. The performance
of the heat exchanger is based on the passive residual heat removal heat exchanger test. These calculations
indicate that the degradation of the passive residual heat removal heat exchanger heat transfer performance as
it uncovers is compensated for by the reduction in decay heat. The reactor coolant system temperature
gradually increases in the long term, approaching hot standby conditions in the 72 hour time frame.

SSAR Revision: NONE
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Question 440.100

Table 6.3-4 of the SSAR provides the normal , actuation , and failed positions respectively, of the remotely
actuated valves used by the various passive core cooling system components,

There are many valves which are normally closed and whose opening positions are important in thea.

prevention / mitigation function of the PXS, such as the ADS MOVs and the sump recirculation line
MOVs. Explain why these valves are designed to " fail as is" rather than move to the " fait safe"
positions, e.g., move to the open position, even though the failure modes and effects analysis in Table -

6.3-6 indicates that there is no safety-related effects for " fail as is."

b. Section 6.3.2.2.7.4 of the SSAR states that these motor-operated isolation valves have various
interlocks, automatic features, and position indications. Provide a description of the interlocks and the
bases for these interlocks.

Response:

For the automatic depressurization system ( ADS) motor-operated valves (MOVs), fail-as-is is the fail safea.

position. During normal operation and the initial phase of an accident (prior to automatic depressurization
system actuation) these valves are clo. d. If these valves opened it would lead to an unnecessary automatic
depressurization system actuation. Herefore, fail open vahes would not be appropriate. Follouing automatic
depressurization system actuation, these valves are open. nese salves must remain open for continued core
cooling. Therefore, fait closed valves xould not be appropriate. These valves are safety-related and use safety-
related power (IE de power) to change position.

For the containment recirculation sump valves (Vil7 A/B, Vil8 A/B) fail-as-is is the safe position. During
normal plant operation and during the initial phase of an accident (prior to containment recirculation) these
valves are closed. If these valves were to open, the in-containment refueling water storage tank (IRWST) water
would drain directly into the sump, thus depleting IRWST inventory available for injection. Herefore, fail
open valves would not be appropriate. After these valves are opened for recirculation, they must stay open for
continued core cooling. Therefore, fait closed vahes would not be appropriate. These valves are safety-related
and use safety-related power (IE de power) to change position.

b. Refer to SSAR section 7.6.2 for a description of passive core cooling system interlocks.

SSAR Revision: NONE
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Question 440.104

Section 6.3.2.5.1 of the SSAR states that the PXS has been "specifically designed to treat check valves failures to
reposition as active failures.' He core makeup tank discharge line cor.tains two tilt-disc check valves in series.
The FMEA in Table 6.3-6 does not consider the failure modes for these check valves because they are not
considered active failures as they are normally open and remain in the same position on demand. Flowever, for
an accident w here the accumulators discharge into the RCS, these check valves will close to prevent backflow into
the CMT, and will have to reopen to inject borated water into the RCS.

The arrangement of two check valves in series does not meet the single failure consideration. Eithera.

modify the CMT discharge line check valve arrangement, or providejustification for treating these
check salves as passive components. Also, provide the results of the FMEA analysis for these CMT
discharge line check valves.

b. Describe the CMT discharge line check valve design to discuss how they are normally maintained
open,

Technical Specification 3.5.2 specifies the LCO and Surveillance Requirements (SR) for the CMT!c.

Why are there no SRs to verify that the CMT outlet check valves are open, and no action requirement'
when the check valves are not open?

Response:

Since these check valves sit in an open position for up to two years between inservice tests that exercise them, the
main concern is their failure to close. As a result, series check valves have been installed to account for the
possibility of a single normally open check valve failing to close. He differential pressure available to close them
is limited to the differential pressure generated in the direct vessel injection line during accumulator injection. This
differential pressure is sufficient to overcome the counterbalance weight that normally keeps the valves open.
llecause of the counterbalance weight, no flow! differential pressure is required to re-open the valve. Since more
flow / differential pressure is required to close the valve than open it, it is unlikely that the check valves would not
re-open as soon as the accumulator flow slows down. This position is consistent with the PRA w hich treats standby
check valve failures as 2.0 E-7 fail /hr. He chance of a standby core makeup tank check valve failing between
refueling outages is then 1.75 E-3. The chance of a core makeup tank check valve failing to re-open 5 minutes after
it closes is therefore only 1.66 E-8, or 5 orders of magnitude less. As a result, parallel check valves have not been
incorporated. Adding parallel check valves would increase the complexity of the piping design (thermal stresses),
increase the chance of a reactor coolant system leak or a LOCA, reduce the chance that the accumulator bypass flow
will be isolated, and increase testing and maintenance which increases radiation exposure.

These check valves are tilt disk check valve designs which are counter balanced such that they normaily hang in
a fully open position. Because the disk sits completely in the flow stream it closes quickly with reverv flow.

T Westinghouse
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The technical specifications for the core makeup tanks do not address the normal position of these check valve
because they will normally be in their proper position and during power operation there is no way to change their
position. This approach is consistent with how the accumulator check valves are handled in current plants.

SSAR Revision:

Revise the fourth paragraph of Subsection 6.3.2.5.1 to include rempening of the core makeup tank check valves
as an exception to the general treatment of check valves as single failures as follows:

There are two exceptions to this treatment of check ~ valve failures in the passive core cooling system ': Oneh
may exception to this treatment i- S p= " : = ="n; :p::= is made for the accumulator check valves, which
is consistent with the treatment of these specific check valves in currently licensed plant designs. h "other
exception is made for the core makeup tank' check valves failure to re+ pen after they have just closed dudng an

~

_

accident; This exception is based on the low probability of these check' valves not re opening within a few ininutes
after they have cycled closed during accumulator operation.

..
.

_

1

d
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Ouestion 440,112

Section 6.3.3.4.2 of the SSAR states that, with a loss of the normal RHR system when the RCS pressure boundary
is intact, the PRHR heat exchangers provide the safety-related heat removal path, and that the PRHR heat
exchangers can remose sufficient heat to maintain the RCS within the NRHRS design limits (400 F) and permit
the NRHRS to be placed back in operation when it becomes available,

How long can the NRHRS be out of senice while relying on the PRHR system to maintain the RCSa.

at 400 F?

b. Provide a safety analysis of LOCA and other transient events that may be initiated at this condition.

Response:

The normal residual heat removal system (RNS) can remain out of service indefinitely during the scenarioa.

described above. The normal residual heat removal system is not a safety-related system and is not required
to maintain safe shutdown conditions, and is not required to mitigate design basis accidents. The normal
residual heat removal system is not credited in Chapter 15 accident analyses. .

b. The LOCA and other transient analyses provided in Chapter 15 of the AP600 SSAR bound a LOCA that could
occur at the conditions described above. See the response to RAI 440.63 for a discussion of the analyses that
demonstrate the adequacy of the passive safety-related systems to mitigate the consequences of events that
occur at shutdown.

SSAR Revision: NONE

T Westinghouse



NRC REQUEST FOR ADDITIONAL INFORMATION

, - . _ - - . ,

,

Question 440.113

in the discussion of the loss of the NRHRS during mid-loop operation, Section 6.3.3.4.3 of the SSAR states that
the IRWST isolation vahes automatically open via a signal from diverse actuation system. after a delay, if the non-
safety-related RCS hot leg level indication decreases below an established setpoint. This section also states that the
operator can remotely open the CMT and accumulator isolation valves to provide additional makeup water injection,
if required.

What is the justification for crediting the non-safety-related hot leg level indication to cope with a lossa.

of the NRHRS?

b. The AP600 design basis is to use the passive safety systems and preclude operator action for 72 hours.
What is the basis for crediting operator action during a loss of the NRHRS?

Provide a safety analysis of the loss of the NRHRS during mid-loop operation taking no credit for thec.

non-safety related systems or components, not operator actions.

Response: ',

The reactor coolant system hot leg level indication has recently been upgraded to be safety-related. he SSARa.

will be updated to reflect this change. Please see the responses to RAI 440.056 and 440.162 for a related
discussion.

b. De design basis of the AP600 does not preclude the use of operator actions for 72 hours following design basis
events. Operator actions are not credited for at least 30 minutes following an event. The results of the AP600
accident analyses are provided in Chapter 15 of the SSAR.

See the response to RAI 440.63 for a discussion of the analyses that demonstrate the adequacy of the passivec.

safety-related systems to mitigate the consequences of events that occur at shutdown.

SSAR Revision:

SSAR Table 7.5-1 will be modified as follows:

## " ~'W wesungnouse
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Table 7.51 (Sheet 3 of 12)

Post Accident Monitoring System
Range! T3 pel Qualirication Numl-r of QDPS

Variable Status Category Imtnaments Power Indration Rema:Li

Environmental Seismic Ret;uirrd Supi y (Note 2)d

(Note 1) _

5tartup feed. 0-100() D2 F2 liarsh Yes !! pump IE Yes
water flow gem *

Startup feed- Open! D2 None None 1/vabe Non-lE No
water control Closed
valve status

Conistament -5 to 10 Bl C2, Harsh %1J Yes 3 IE Yes 1.ocated outside
pressure psig D2,17 (Note 4) containment

Containment 0 to Cl liarsh Yes 3 IE Yes e

pressure tex- 180 (Note 4)
,

tended rangel psig

7Containment 10*-10 B1, C2, lia rsh Yes 2 IE Yes Diverse measure-
area radiation R E2,F2 1/ division ment: sampling
(high rangel

llot leg w ater 0-100 % B3 Ilarshba. YesAme 1/ unit A+1 E Yeek
level

RCS boric acid N/A B3 None None N/A N/A No hianual sampling
cont entration

RCS activity N/A C3 None None N/A N/A No Nianual sampling

Plant vent radi- (Note C2, E2 hiild None 1 Non-lE No
ation 3)

Containment Open/ C2 liarsh/ mild Yes 1/vah e IE Yes Separate divisions
isolation valve Closed en settes valves
stan.s

Roundary envi- N/A C3, E3 None None N/A N/A No Site specific
rous radiatmn

flydrogen con- 0-10 % B1 Harsh Yes 3 IE Yes
centration (Note di

flydrogen On/OtT D2 None None 1/recom- Non-l E No
recombiners biner

440.113-2
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Question 440.123

Section 5.4.1.2.1 of the SSAR states that the canned motor reactor coolant (RC) pumps have been used in
commercial nuclear plant service. Provide historical information regarding the use of these pumps in the
commercial nuclear power plants and their reliability and performance records.

Response:

Canned reactor coolant pumps have been used in the commercial nuclear industry and in fossil fuel plants since the
early 1460's. The following is the list of the Westinghouse canned-motor rea;.or coolant pumps that are or have
been in commercial nuclear operation.

Westinghouse Canned Motor Reactor Coolant Pumps

Plant Number

Shippingport Core 1 4

Yankee Rowe 4 *

Indian Point i 8 -

SELNI(Italy) 4

SENA(Belgium) 4

Shippingport Core 2 4

Presently data is only available on four out of the six plants identified in the above list. Performance data is not
presently available for the SELNI and SENA plants since they are foreign plants. The data that is available for the
domestic applications must be reviewed to determine the applicability of the performance records to the AP600
canned-motor pump design. He lessons learned from these early plants have been incorporated into the AP600
to further enhance canned-motor pump reliability. Several examples of these design modifications include the
removal of vent lines and penetrations from the canned-motor pumps. The canned-motor pumps in the above
mentioned plants were oriented with the hydraulic end down, and thus a system was needed to relieve any entrapped
air. Problems with the venting system were instrumental in the design decision to orient the AP600 canned motor
pumps with the hydraulic end up so that they are self venting. A second modification, that will be incorporated into
the AP600 canned-motor pump, includes the method of sealing the main flange. Many of the early canned-motor
pumps used hard nickel gaskets and as a result several pump flanges deformed and produced leakage. The design
of gaskets has progressed significantly since the 1%0's. He AP600 will utilize a softer compound gasket which
has sealing capabilities superior to the hard gaskets.

A Failure Modes Analysis was performed in which the available data was reviewed for applicability. An
unavailability allocation w as then calculated using the applicable canned-motor data supplemented by applicable data
recorded on shaft seal pumps. The resulting unavailability allocation is 10.5 hrs /yr per plant or 2.6 hrs /yr per
pump.

SSAR Revision: NONE

44 .123-1W westinghouse
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Ouestion 440.124

Table 5.4-1 of the SSAR provides the canned-motor RC pump design parameters, including the design flow rate,
developed head, and motor / pump rotor moment of inertia.

Provide a pump head-capacity ct;aractenstic curse.a.

b. Does the value of the moment of inertia include the moment of inertia of the flys heel and all other rotating
parts?

With regard to the canned-motor pump performance, Section 5.4.1.3.1 of the SSAR states that minimumc.

NPSH requirements are not required to ensure safe pump operation because the required net positive
suction head (NPSH) is provided with ample margin to minimize the potential for cavitation. It further
states that the required NPSH for the imp,:ller represents a 3 percent head drop-off condition, and the
recommended plant available NPSH represents 100 percent margin, or twice the required value. Elaborate
on the special requirements and/or restrictions on the design and operation of the AP600 canned-motor
pumps to achieve these goals.

.
Response: ,

s. Table 440.124-1 provides the preliminarf pump head-capacity curve.

b. The reactor coolant pump moment of inertia identified in Table 5.4-1 represents the moment of inertia of the
entire rotating assembly. The rotating assembly includes the rotor and shaft, flywheel, impeller, and the other
parts attached the rotating assembly.

There are no special requirements and/or restrictions related to the design and operation of the canned-motorc.

pumps to achieve the net positive suction head (NPSH) margins, during normal operation. The required NPSH
is well within the operating reactor coolant system pressure during heatup, cooldown, and power operations,
with four pumps running. It may be necessary to restrict the operation of certain combinations of pumps w hen
rtmning at low reactor coolant pressures approaching the cut-in pressure of the normal residual heat removal
system.

SSAR Revision: NONE
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TABLE 440.1241
PRELIMINARY PUMP HEAD-CAPACITY

CHARACTERISTIC CURVES

Ilow Head
(gpm) (Feet)

0 463

10,000 405

20,000 393

27,500 391

35,000 360

40,000 326

45.000 288
e

51,000 240 ,

55,000 206

60,000 163

65,000 117

70,000 55

440,124-2
W Westinghouse
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Question 440.130

The RNS is designed to provide defense in depth functions for cooling the RCS daring shutdown operation.

Provide at analysis to demonstrate that the RNS RHR has the capability to ensure that the specified designa.

limits are act exceeded for the plant infrequent and moderate frequency events during shutdown cooling
mode.

b. For an RNS pipe break outside containment that disables one train of the RNS while ir a shutdown cooling
mode operation. provide the following information: (1) the maximum discharge rate, (2) the capability of
the intact RNS train, (3) the elapsed time before unacceptable consequence without operator recovery
actions, (4) the alarms that are available to alert the operator of the event, (5) the recovery procedures, and
(6) operator recovery action time.

Response:

The normal residual heat removal system (RNS) is not a safety-related system and as such, is not required toa.

mitigate design basis accidents. The normal residual heat removal system is not credited in the Chapter 15.
accident analyses. He capabilities of the normal residual heat removal system are discussed in SSAR section
5.4.7. An evaluation of events that occur at shutdown is provided in section 8.4 of the AP600 PRA report.

b. The break of an normal residual heat removal system line outside containment is not considered a design basis
event because the system is not aligned during plant power operation. The system is considered a moderate
energy system. He normal residual heat removal system is not in operation when the reactor coolant system
is at high pressure, and is not assumed to be a credible break source for a LOCA and is therefore not
considered in Chapter 15 accident analyses. The intersystem LOCA issue is discussed in SSAR subsection
5.4.7.2.2.

If a leak were to occur in the normal residual heat remoul system during shutdown operations, the operator
would be alerted to this by one or more of the following instruments:

- pressurizer level (wide range)
- hot leg level
- refueling cavity level
- spent fuel pit lesel
- auxiliary building sump level

During shutdown, safety-related core cooling is provided by passive means, either by the passive core cooling
system, or the water in the refueling cavity. Sufficient time is available to the operator (> 30 minutes) to
detect the leak in the normal residual heat removal system isolate the normal residual heat removal system (if
necessary) and align the passive core cooling system (if necessary). In addition, the nonsafety-related spent
fuel pit cooling system can be aligned to directly cool the refueling cavity. Passive safety-related systems are

440,130-1
3 Westinghouse
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available to provide makeup and core cooling during shutdown operation. See the response to RAI 440.63 for
a discussion of the safety-related protection from events that occur at shutdown.

SSAR Revision: NONE
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Question 440.134

The following questions are related to the RNS isolation vahes:

Section 5 A.7.2.2 of the SSAR indicates that the RNS contains an instrumentation channel indicating thea,

pressure in each pump suction line, and a high pressure alarm in the control room. Does the RNS also
hase position indication in the control room for the isolation valves on both the suction and discharge sides
of the RNS as discussed in BTP RSB 5-l?

b. What evaluations have been made to address common cause failures (e.g., failure of the outboard
containment isolation valve on the RNS common suction line, or failure of a pressure transmitter applied
to the inner or outer isolation valves in the suction lines) that could disable both trains of RNS? What are
the effects of these common cause failures?

If a failure of the pressure transmitter to the RNS suction valve interlocks occur, what operator actions andc.

procedures are necessary and where must they be performed under those conditions to initiate the RNS
when the RCS pressure is below 450 psig?

e

d. Because the closure of the manual maintenance valves upstream of the RNS pumps could isolate the RNS,-
describe the procedures and controls that eliminate the possibility of manual initiation of valve closure
during shutdown operation.

Response;

a. Yes.

b. A common cause failure in the normal residual heat removal system (RNS) would require correctise action by
the operator to establish the reactor decay heat removal via the normal residual heat removal system. If the
corrective action cannot be accomplished, initiation of another means of decay heat removal is required to
continue core cooling. Safety-related reactor decay heat removal is provided by the passive safety-related
systems. In addition, nonsafety-related startup feedwater system and the nonsafety-related spent fuel pit cooling
system could be available for decay heat removal.

To open the normal residual heat removal system suction isolation valves interlocked with the failed transmitter,c.

the operator would have to bypass the failed transmitter's signal in the integreted protection cabinets.

d. The manual maintenance valves upstream of the normal residual heat removal sy stem pump are administratively
locked open during all plant conditions.

SSAR Revision: NONE

W Westinghause 440,134-1
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Question 440|137

Item A.I.d of Appendix A to Regulatory Guide (RG) 1.68 states that preoperational testing for several . active
systems, including residual heat removal system, should be performed to verify operability, redundancy, and
electrical independence. Appendix 1 A of the SSAR indicates that the AP600 position conforms to this RG, but
further states that these systems have been eliminated by the design of the AP600 passiv) safety systems. Clarify
this statement.

Response:

Item A,l.d of Appendix A to Regulatory Guide 1.68 requires operaoility testing of systems and design features
provided or relied on to dissipate or channel thermal energy from the reactor to the atmosphere or to the main
condenser or other systems following off. normal conditions or anticipated transients, including reactor scram.

The AP600 conforms to this item because the safety-related decay heat removal (as credited in the plant safety
analyses) is accomplished by the safety-related passive core cooling system. He preoperational test program for
the passive core cooling system satisfies item A.I.d of Regulatory Guide 1.68.

Preoperational testing of the AP600 systems and components that perform nonsafety related decay heat removaf
(i.e., not credited in the plant safety analyses) is done to demonstrate their design performance requirements.

The AP600 Preoperational Testing Program is presented in SSAR Chapter 14.

SSAR Revision:

Appendix I A of the AP600 SSAR will be revised to clarify this statement as show below:

- Reg. Guide 1.68, Rev. 2, 8/78 - Initial Test Program for Water-Cooled Nuclear Power Plants

C.I App. A.1.d Conforms '" : cy:::-- hr: 5 n :!! tz:Ed du te th: ''-!; ef 'h:
'9 1. . '= =f::y :pt.. .. '".: f :::::= ?5:x p:=;7

::: ::p!=: ' by 'h: PR."9 h=: =hx;::: ef 'h: 72/n nr:
ec Fag :p:: _ De AP600 conforma to this item because the
safety-nlated decay heat:nmoval (as; credited in' the plant
safety |ahalyses) is__ accomplished by the safety-related passive
core cooling system.1:%e preoperational test program for the
passive core cooling system satisfies item A.I.d of Regulatory
Guide 1.68.-

~

Preoperational testing of the' AP600 systems and components
that perform nonsafety.nel'ated decay heat removal. (i.e., not -
credited in,the plant safety analyses) is;done to denmastrate
their design performance . requirements.

* ' ' "'
W westinghouse
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Question 440.138

Section 5.4.7.5 of the SSAR states that the design of the RNS has been compared with the acceptance criteria set
forth in Section 5.4.7 and BTP RSB 5-1 of the SRP, as appropriate. Discuss how the Al%00 design complies with
the Section 5.4.7 and BTP RSB 51 of the SRP For those acceptance criteria or the staff positions that the AP600
design does not comply with, provide bases andjustifications for these deviations. Address the following concerns:

BTP RSB 51 states that the RHR system isolation valves in the suction lines should have independenta.

diverse interlocks to prevent the valves from being opened, unless the RCS pressure is below the RHR
system design pressure. The two parallel sets of two in-series isolation valves in the RNS suction lines
in the AP600 are designed with interlocks to prevent them from being opened by the operator when the
RCS pressure is above 450 psig. Section 7.6.1.1.1 of the SSAR states ti at the logic for the outer valves
is identical to that provided for the inner isolation salves, except that equipment diversity is provided by
virtue of the fact that the pressure transmitter used for valve interlocks on the inner valves is diverse from
the pressure transmitter used for the outer valve interlocks. Discuss the nature of the diversity of the
pressure transmitters between the inner and outer isolation valves, and how this meets the disersity require-
ment of BTP RSB 5-1.

*
b. BTP RSB 5-1 states that the fluid discharged through the pressure relief valves must be collected and,

contained such that a stuck open relief valve will not result in flooding of any safety-related e luipment.
Has this been considered in the design of the AP600?

Item E of HTP RSB 5-1 states that the isolation valve operability and interlock circuits should be designedc.

so as to permit on-line testing when operating in the RHR mode. Section 5.4.7.6 of the SSAR states that
! the testing requirements of the RNS pumps and the remaining MOVs are only those required to provide

reliability consistent with the values assumed in the AP600 PRA. Does the RNS design meet the guidance
of item E of BTP RSB 5-l?

d. Will boron mixing tests and natural circulation cooldown tests be performed in the first plant with Ap600
design per BTP RSB 5-17

l

| Response:

Typically, diversity between the pressure transmitters that control the inner and outer suction isolation valvesa.

| is achieved by procuring wide range pressure transmitters either with similar pressure measurement principles
from different vendors or with different pressure measurement principles (from either the same or different
vendor). Specific instrumentation selection is a post-design certification activity which occurs during the
equipment procurement phase.

b. Yes. The discharge of the normal residual heat removal pump suction relief valve is routed to the IRWST.
The discharge of the normal residual heat removal pump discharge relief valve is routed to the liquid waste
system effluent holdup tank,

i

W Westinghause
1
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c. Yes. De pressure interlock signals and logic are tested on line to the masimum extent possible without
adsersely affecting safety. His test includes the initiating signals for the interlocks from the disision logic
cabinets. For further information see SSAR Section 7.6.1.1.2.

d. SSAR Chapter 14 and the AP600 ITAAC describe the tests to be performed for the AP600 prior to startup.
These tests adequately address the concerns of BTP RSil 51 that could be applicable to the AP600. Tests to
be performed include natural circulation tests with heat removal from the steam generators and natural
circulation with heat removal from the passsive residual heat removal heat exchangers. Tests are also planned -

to demonstrate operation of the core makeup tanks under natural circulation conditionr. No tests are explicitly
planned to verify boron mixing. As described in reference 440,138-1, the results of the natural circulation
boron mising and cooldown test performed at Diablo Canyon conclusively proved that boron mixing during
natural circulation is not a concem. As the AP6(X) has a simplified loop design with no crossoser leg, the
possibility of ' boron hideout" is reduced compared to a conventional design such as Diablo Canyon.

References:

440.138 1 WCAP 11086, Diablo Canyon Units 1 and 2 Natural Circulation / Baron Mixing / Cooldown Test
Final Post Test Report, dated March 1986.

SSAR Revision: NONE

3 Westinghouses
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Question 440.140

Section 5.4.7.5 of the SSAR states that the compliance of the RNS design with General Design Criteria 2,4,5,19
and 34 is found in Section 3.1. However, the statement of compliance with these GDCs is not clearly described
a Section 3.1. For example, the statement of compliance indicates that the safety-related structures, systems, and
components (SSCs) are designed to meet GDC 2 and that the SSCs important to safety will be designed to withstand
the effe ts of natural phenomena without the loss of the capability to perform their safety functions, it further states
that those SSCs vital to the shutdown capability of the reactor are designed to withstand the maximum probable
natural phenomena at the intended site. Because the RNS is categorized to be a non-safety-related system that
provides defense-in-depth functions, it is not clear whether it complies with GDC 2. Provide a specific description
of GDC compliance for the RNS, and provide the bases for any noncompliance.

Response:

The conformance of the passive residual heat exchanger and the nonnal residual heat removal systems with General
Design Criteria (GDC) 2, 4, 5,19, and 34 is presented in WCAP.13054, Rev.1- "AP600 Compliance with SRP
Acceptance Criteria." Further clarification is provided below:

,

Safety-related decay heat removal is accomplished by the passive residual heat removal heat exchanger, which i!r
designed in compliance with GDC 2, 4, 5,19, and 34.

The decay heat removal function of the normal residual heat removal system (RNS)is not safety-related. How ever,
the normal residual heat removal system maintains the selected safety-related functions of reactor coolant pressure
boundary isolation and containment isolation. The design of the normal residual heat removal system components
that provide these particular safety-related functions, comply with GDC 2,4,5, and 19.

The normal residual heat removal system is designed to be operated from the main control room, and RNS
equipment redundancy is provided to achieve reliable nonsafety-related decay heat removal capabilities. The normal
residual heat removal system is designed for a single nuclear power unit and is not shared between units. The
portion of the normal residual heat removal system located outside containment is classified as AP600 Equipment
Class C, Seismic Category 1, not to protect its capabilities to remove decay heat, but to protect the integrity of 'he
pressure boundary. The design of the nonnal residual heat removal system components utilized for nonsafety-related
decay heat removal normal residual heat removal system pumps and normal residual heat removal system heat
exchangers) is in compliance with GDC 4,5, and 19 and partial compliance with GDC 2 and 34, even though
compliance is not require since safety-related decay heat removal is provided by the passive residual heat removal
heat exchangers.

SSAR Revision: NONE

[ WO5tlflgh00S8
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Question 440.141

Section 5.4.12.1 of the SSAR states that the reactor vessel head vent system (RVHVS) is designed to remove
noncondensable gases or steam from the RCS via remote manual operations from the control room (CR) through
a pair of solenoid-operated isolation valves, and that a parallel path of manual valves is provided to perform simikt
functions during normal filling and senting operations.

Identify any operational differences between the solenoid-operated valves and the manual valves,a.

b. Do these valves have individual positive valve position indication and alarm in the CR?

Section 5.4.12.2 of the SSAR states that the RVHVS vahes are included in the operability program.c.

Does this mean that the vent system has provision to test for operability?

d. The solenoid-operated valves are powered by the diverse vital power supplies. Discuss the diserse
power source and its compliance with the guidance of Section 5.4.12 of the SRP that they be powered
from emergency buses.

e

Response: -

As described in the June 30,1994 AP600 Change Report (NTD-NRC-94-4175), the AP600 head vent has beena.

modified so that both trains of valves are identical remotely-operated solenoid valves. Here are no operational
differences between these trains of valves,

b. He remotely-operated head vent valves have individual positive valve position indication and alarm in the
control room.

These valves are included in the AP600 operability program and their inservise testing requirements arec.

provided in the response to RAI 210.24.

d. The solenoideperated valves are powered by the safety-related Class IE DC and UPS System. His safety-
related system is described in SSAR Subsection 8.3.2. He SSAR will be modified as shown below.

SSAR Revision:

The first two paragraphs of Subsection 5.4.12.2 will be revised as follows:

The reactor vessel head vent system consists of two tiow paths, each with redundant isolation valves. Table
5.4-18 lists the equipment design parameters. The reactor vessel head vent system is shown on the reactor coolant
system piping and instrumentation diagram (Figure 5.1-5).

haethporhf-the a:e= m M cf * c ' M,The head vent system consists of two parallel paths of
two 1 inch, open/close, solenoid-operated isolation valves-er.d : := ' i:=':::- ;;h ; connected to a 1-inch

vent pipe located near the center of the reactor vessel head, ne system design with two valves in series in each

440.141-1W Westinghouse

.
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flow path minimizes the possibility of reactor coolant pressure boundary leakage. The solenoid-operated isolation
vahes are powered by the diwr ':! ;u upkw safety-related Class IE DC and UPS Systems. The.-

solenoid-operated isolation valves are fail-closed, normally closed valves. The valves are included in the valve
operability program and are qualified to IEEE-323, IEEE-344, and IEEE-382.

SSAR Figure 5.1-5 RCS Piping and lastrumentation Diagram will be revised to reflect this design change.

o

.

.

' '". i n2
W Westingtiouse
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Question 440.143

Section 5.4.12 of the SRP states that the size of the vent line should be kept smaller than the size corresponding
to the definition of a LOCA to avoid unnecessary challenges to the ECCS. Does the one-inch sent pipe in the
AI400 design meet this criterion?

Response:

The reactor vessel head vent contains orifices in the valve discharge lines that restrict the flow rate of the head vent
to within the capabilities of the normal makeup system. Although the one-inch vent pipe is larger than the size of
the size corresponding to the definition of a LOCA, the use of the orifices allow the AP600 to meet the intent of
this criterion. See the response to RAI 440.141 for a related discussion.

SSAR Revision:

See the response to RAI 440.141.

.
.

|

|
i

440.143-1
| 3 Westinghouse
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Question 440.144

Describe the procedures used for venting and removing gases from the steam generator U-tubes to assure coolability
of the core.

Resporise:

During plant startup operations, the reactor coolant system is filled water solid, with the high point vents opened
to allow air to be vented from the system. After the vents are closed, a reactor coolant pump in each steam

._.

generator is started and allowed to run for a short time, and is then stopped. The high point vent lines are then
reopened, to allow any air that collects in the high points to be vented. The vents are then reclosed, and the venting
procedure is repeated tmtil all of the air is removed from the reactor coolant system.

He AP600 does not require the steam generator U-tubes to be vented to provide coolability of the core during
accident operations. The passive safety-related systems provide the safety-related function of core cooling following
an accident.

SSAR Revision: NONE
,

.

W Westinghouse 440.144-1
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Ouestion 460.17

Discuss the applicability of IE Bulletin KO-05 to the AfwW) design. The subject bulletin addresses the release of
Iadioactive material or other adverse effects as a result of low vacutun conditions that cause tank buckling. The to .
vacuum condition is created by cooling hot water in a low pressure tank, Design approaches that resolve this issue
involve sizing the applicable tank vents adequately to prevent the collapse of the tank during drain down, os
providing vacuum breakers to the tanks, as necessary Section i1.2 of the SSAR should address how this concem
will be resolved.

Response: -

The liquid radwaste system has only one tank which can be exposed to hot water. This tank is the reactor coolant
drain tank (RCCT)in the containment building. The reactor coolant drain tank can receive flashing primary coolant
dunng loop drain operations The reactor cooktnt drain tank has sevend features which climinate the possibility of
structural collapse dw to condens ition of steam. As shown in SSAR Table i1,2-2, the tank specification includes
an external design pressure of 15 psig. Should the tank be exposed to a full vacuum, it will not collapse.

SSAR Revision: NONE
,

.

W WestinEhouse
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Ouestion 400.24

~lhe dilution flow for the liquid w aste discharge appears to be very low. Reesaluate the dilution flow for diluting
liquid radaeste discharge concentrations and revise, as appropriate. Justify your response.

Response:

'Ihe review of the dilution factor rescaled an error in transcription of technical infonnation. The required dilution
factor is 270, not MKL The values in the table ol' SSAR Section 11.2.3.3 are correct. -

l'or esample, in discharge 2150 gallons over an R hour period using a dilution factor of 270 requires:

;1531 talk'to s 1Jem x 270 = 1200 GPM of dilution flow
8 hours f>0 min

SSAR Revision:

Resisc the second paragraph of Subsection 11.2.3.3 as follow s:

The dilution factor required to meet the 10 Cl R 20 maximum permissible concentrations is 270-*KL 'lhe
required dilution flow is dependent on the liquid waste discharge rate and, while the monitor tank pumps base a
design flow rate of 100 rpm, the discharge flow is controlled to be compatible with the available dilution flow.
With the aserage liquid waste release of 2150 gallons per day, the required dilution flow is:

W Westingtlouse 40 .24a
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Question 400.26

Table 11.1 R of the SSAR should base an er.try for N 16 primary coolant activity. Revise the table accordingly.

Response:

Table |1.18 of Revision 0 of the SSAR had a listing of N 16 actisity. The listing of N 16 activity was removed
as part of the response to RAI 460 8. Table ll.1 X has been revised to show coolant activity concentrations
calculated by the G Alli computer code. 'Ihe G ALII code does not consider N 16 because it is not a consideration
in regard to elfluent releases.

N-16 is a major contributor to the shielding source term for the reactor coolant s) Stem. Table 12.2-3 provides N 16
concentrations at various points in the reactor coolant system.

SSAR Revision:

) Revise the first paragraph of Subsection 11.1.1.4 as followe

e

Activation of ox) gen in the coolant results in the formation of N-16 w hich is a strong gamma emitter. Elecause.
of its short half life of 7.1I seconds, N 16 is not of concern outside the containment. Table 12.2-3 pmvides N 16
concentrations at various points in the reactor coolant system.

48 .2s 1W Westinghouse

.
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Question 480.78

The staff in trying to determine whether the containment design of the Alt (0 can meet Senice lxscl C limits for
the first 24 hours after the onset of a core melt accident. l'or the AP600 containment, what are the pairs of
(maximum pressure, temperature) and (pressure, maximum temperature) under severe accident conditions?

Response:

ne staff's containment performance goal is outlined in SECY 93-087:

*The containment should maintain its role as a reliable, leak-tight barrier (for example, by ensuring that
containment stresses do not etceed ash 1E Senice lesel C limits for metal containments, or l'actored trad
Category for concrete containments) for approsimately 24 hours following the onset of core damage under the
more likely evere accident containment challenges and, following this period, the containment should continue
to provide a barrier against the uncontrolled release of fission products.*

As show n in revision I of the Al%00 Probabilistic Risk Assessment, the Al%00 has a low frequency of core damage
and containment design features which address severe accident challenges (e g. reactor coolant sptent
depressuriation, hydrogen igniters, reactor cavity flooding, passive containment cooling, reactor cavity design).-
The ses cre accident sequences w hich fall into the category of "more likely severe accident containment challenges *
do not produce the high energy severe accident events which would cause the containment pressure to approach
AShih Senice level C. High energy containment challenges which could cause the containment pressure to
approach Senice level C appear in accident sequences with frequencies less than the Al%00 cut-off frequency of

41.0 t 10 per reactor-year for Service level C The frequencies of the severe accident containment challenges
are presented in revision I of the Al%00 Probabilistic Risk Assessment Report, chapter 12, section 12.5.

ne following discussion presents the pressure and temperature tmsients for the top two severe accident
containment challenges due to high energy phenomena. ne maximum pressure, temperature and maximum
temperature, pressure pairs are not sufficient to fully describe the effect of a severe accident on the containment
shell temperature response. The transient pressure and temperature profiles of the containment gas are required
since the duration at a bich the wall is exposed to elevated gas temperatures significantly affects the w all temperature
response due to the " thermal inertia * of the wall.

The following two h1AAP4 cases will be submitted with revision 1 of the AI%00 Probabilistic Risk Assessment
Report. They represent the worst severe accident cases in terms of containment pressure and temperature response.
Iloth cases are based on the accident class 311E in which failure of both trains of gravity injection lines from the
in-containment refueling water storage tank to the reactor vessel downeomer are failed. The first case, 311E.h3,
models the global combustion of hydrogen generated from the oxidation of approximately one hundred percent of
the active cladding in the reactor core, ne second case,313E.ce4, models a severe accident vase with the failure
of the passive containment cooling system water which cools the outside the containment shell and failure of the
operator to flood the reactor cavity which results in reactor sessel failure. He transient tcmperature response of
the h1 AAP4 heat sinks are provided for each case. These heat sinks represent the wet ar.d dry portions of the

3 WC5tlfigt10llS8
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containment dome and shell which are cooled by the passive containment cooling Sptem and the portion of the
containment shell below the operating deck which is not cooled.

In case 31tE.h3, the hydrogen burn produces severe peak pressures and containment gas temperatures (l'igures
480.781 and 480.78 2) of 68.2 psia and 2060*F (4.7 bar and 2154*KL but the duration of the transient is short.
The peak wall temperatures (Figure 480.78 3) are limited to less than 225*F (380*K).

In case 3111Lec4, the failure of the passise containment cooling water limits the heat remosal from the containment
shell to natural convection to the passis e cooling annulus air. The pressure and gas temperature in the containment -

(Figures 480.78-4 and 480.78 5) peak at 45 psia and 287'F (3.1 bar and 415'K) prior to reactor vessel failure.
When the reactor vessel fails, the containment pressure and gas temperature peak at 78.3 psia and 310'F (5.4 bar
and 427*K), and the pressure and temperature are sustained over a long term due to steaming from the reactor
cavity. The maximum containment wall temperature after sessel failure is 295'F (419*K).

SSAR/PRA Revision: NONE
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Case 3BE.h3 - Global Burn. 100% Active Cicd Oxidation
Containment Presssure
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Case 3BE h3 - Global Burn. 100% Active Cted Oxidation
Containment Gas Temperature
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Case 38E.h3 - Global Burn. 100% Active C!ad Oxidation
Cortainment Wall Temperatures
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Case 3BE.cc4 - Possive Containment Cooling Water Failure
Containment Presssure
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Case 3BE.cc4 - Possive Containment Cooling Water Failure
Containment Gas Temperature
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NRC REQUEST FOR ADD!TIONAL INFORMATION

Case JBE.ce4 - Possive Containment Coofing Water Failure
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NRC REQUEST FOR ADDITIONAL INFORMATION

Ouestion 490.1

Section 4.1 of the SSAR states that the APMK) fuel is similar to the 17xl7 VANTAGli-5H fuel assemblies Does
"sim;lar" mean that the AlWK) core will be analyted as if it were a full core VANTAGih511? What are the bases
for the validity of the VANTAGli 511 analysis for APMX) applications? (Sections 4.1 and 4.2)

Response:

The APNN) fuel assembly is a sersion of the VANTAGli-Sil fuel assembly with intermediate now mising grids.
'Ihe word 'similar" is used to emphasize the APMX) mechanical design features common with the VANTAGli Sil
fuel assembly. The word "similar" is not intended to mean that the VANTAGli-5H results are directly applicable i

to AlWK). Analpes and evaluations are performed to qualify each APMX) fuel assembly component to assure that '

the design criteria are satisfied, liccause most AlWX) components are the same as their counterparts on the
V ANTAGE 5}i design, for example, low pressure drop intermediate grids, the results from existing VANTAGli-5}i
evaluations may be used for APMKl. APMX) design basis loads are evaluated to serify that the VANTAGil 511
design basis loads are applicable and enveloping (or bounding) for the AlWM) appliention.

.
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NRC REQUEST FOR ADDITIONAL INFORMATION

. . ,

Guestion 490.3

ne $ arious Westinghouse fuel designs currently utilized in operating plants use approved calculational procedures.
Were these same calculational procedures applied to the APNX) fuel design, or were new calculational procedures
developed for this purpose? If 6o, were these new procedures approved by the NRC? Provide references for these
approvals, if any.

Response: ._.

Only NRC approsed procedures and methodology are used to assess the AlvdK) fuel design. The use of gray rods
and the h1Milh1 power distribution control strategy (see the response to RAI 491.7) does not require changes to
approved procedures and methodology. Also the use of fixed incore detectors in the incore instrumentation system
tsee the response to RAI 492.5) does not require changes to approsed procedures and methodology. He use of
the W-3 correlation for departure from nucleate boiling in the 300 to 500 psia range (see the response to RAI 492.4)
represents an extension of previously approved procedures and methodology.

SSAR Revision: NONE e
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NRC REQUEST FOR ADDITIONAL INFORMATION

'

Ouestion 490.2

Section 4.2.2,1 of the SSAR states that the AP600 fuel rod may include an axial fuel blanket, an integral fuel
burnable absorber, and Zircaloy-4 or ZlRLO cladding.

tinder what condition (s) will these be used (incorporated) into the fuel management program? Also, does the
ultimate decision to do so rest with Westinghouse, the combined operating licensee, or both? Are the licensing
analyses based on inclusion of these features or not? If not, how do youjustify the application of one analysis to
support the actual design not analyzed?

Response:

Since the AlWX) has the capability of achieving up to and including a 24 month refueling cycle, integral fuel
burnable absorbers, wet annular burnable absorbers (refer to SSAR Section 4.2.2.3.3), or a combination of these
may le employed to provide that the moderator temperature coefficient and power distribution requirements are met.
Axial blankets could be utilized in the designs should the combined license applicant choose the economic benefits
associated uith reduced asial neutron leakage. He AP600 fuel mechanical design has the capability of assembly >
average burnups of at least 60,000 MWD /MTU. ZIRLO cladding is an ideal candidate which can be used to'
support extended fuel burnup applications such as these.

He ultimate decision to incorporate specific fuel and fuel assembly features resides with the combined license
applicant.

The licensing analyses for the AP600 are not based on inclusion of the design features identified above. Each of
these features has been incorporated into operating Westinghouse pict designs. Impacts (from the employment of
these design features) with regard to core design characteristics, operaticaal characteristics, and safety analyses, are
well known. Inclusion of any of the above design features individually or in combination into the AP6(x) could be
included in the AP600 fuel design.

SSAR Revision: NONE
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Question 490.5

Vibrational problems base recently been associated with VANTAGli 5H fuel at existing Westinghouse plants.
I'roside a detailed design and testing program indicating actions taken by Westinghouse to ensure that these
problems will not af feet the AP600 design proposed V ANTAGI! 5H fuel and future AiWO mixed core designs.

Response:

_

Westinghouse has been engaged in a testing program of V ANTAGI!-5H fuel designs. This program has determined
a design change w hich essentially eliminates excitation of fuel assembly natural frequencies. This change will be
incorporated in the AlWO fuel assetnbly design.

SSAR Revision: NONE
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Question 491.7

Section 4 3.2.4.13 of the SSAR does not indicate w hether an approved detailed review of the use of gray rods has
es er been made. Is there such a review currently wailing approval for utilizing gray rods in the AP6(O or in any
of the esisting Westinghouse plants?

Response:

No application of a core design utilizing gray rods is waiting NRC approval, Gray rods are low worth control rods
use for reactivity and power distribution control. Gray rods are emplo)cd in the AlW0 to provide a load follow
capability with no baron change. Gray rods are comprised of approved materials currently in use in operating
reactors and are functionally similar to conventional rod cluster control assembly designs.

Gray mds are utilized in conjunction with the htSillN1 (hlechanical SHlht) power distribution control strateFy. A
topical report detailing gray rod operation in conjunction with N1Sillh1 is scheduled and will be submitted to the
NRC for approval in support of the final safety evaluation report,

,
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Question 492.2

Section 4.4.1.3 of the S5AR provides the value of 91.0 percent as the minimum now rate passing though the fuel
region of the Al%00 core. ne remaining 9.0 percent is allotted to bypass flow. How do these values compare to
other Westinghouse designs? Prosidejustification for the 94 bypass flow used in the Al%00 design.

Response:

The value of 91 percent cited in Subsection 4.4.1.3.1 is a minimum design value used for fuel thennal analysis and
is lower than the best estimate value. he bypass flow includes flow from the thimbles in the core, the reflector
cooling flow, outlet nou.les, reflector to fuel assembly gap and head cooling. The bypass flow for the AP600 is
somewhat higher than for ty pical Westinghouse designs. This is primarily due to the absence of thimble plugs and
the presence of cooling flow for the reflector. ne by pass flow was calculated based on the Al%00 fuel assembly
and reactor internals designs.

SSAR Resi$ ion: NONil
e

.

e 2.2.,
W wenngnouse

.

_;



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 952.74

is the leakage power of 1.39 from the heater rod power cable w hich runs through the lower plenum of the SPES 2
faciht) a portion of the total power of 4.4 MW or additise to the total power?

Response:

The response to the RAI is prosided in the response to RAI 952.32.
i
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