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ATTENTION: R. W. BORCHARDT

SUBJECT: WESTINGHOUSE RESPONSES TO NRC REOUESTS FOR ADDITIONAL

INFORMATION ON THE AP6O0

Dear Mr. Borchardt:

Enclosed are three copies of the Westinghouse responses 10 NRC requests for additional infoimation
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,

L fons /.

Nicholas J. LI { Manager
Nuclear Safety Reg latory And Licensing Activities
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NTD-NRC-94-4184
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED JUNE 30,1994

RAI No Issue

100013 | Industry codes and standards )
210.024R01; Inservice testing

210033 | Acceptable code verification methods
210042 ; SSARsections36232, 393431013
210052 | SSARsection3 911

210060 : Elimination of OBE, SSAR scetion 3 7
210062 | Loading combinations for level D condition
210 065 i SSAR section3 9317

210070 . SSAR section3 9524

210073 | ASME Class 1,2,3 components procurement specs
210077 | SSAR section362

210080 | SSAR section3 93

210095 | SSARsection3 925

210097 ; SSAR section 3 95, basis of deflection allowables
210100 ; Flow-induced vibrations of reactor internals
210102 ; Preoperational vibration test program

210103 |  Stress limits for core support structures
210104 ; Exceptions to positions C.! & C2 of RG 1.20
210,105 | Section 4 of Section 3 9.2 of SRP
210107} SUuAR section393 4

210109 | List of ASME Code cases used in design
210110 ; Inservice testing of pumps and valves

220.049R01; Exclusion of Cat II structures for foundation anal

220058 | Seismic shear/moments from out-of-phase vibration
220083  ; Design information per SRP format
220089 | Critical sections for detailed structural design




NTD-NRC-94-4184
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED JUNE 20,1994

RAI No Issue

410117 CCS functions

410118 Description of CCS components

410121 CCS conformance to RG 1.29 position C 2
410122 Impact of environmental & dvnamic effects on CCS
410123 CCS compliance wuth GDC 44, 45 & 46

4i0 124 CCS compliance with SRP 9 2 2 (IEEE 279)
410128 CCS test and inspections

410129 TB CCWS applicable codes & standards
410131 TB CCWS potential for water hammer

410132 TB CCWS pump NPSH

410.134 Analysis of TB CCWS cracks

410 141 Turbine missile protection

410 148 Condenser air removal svtem quality standards
410156 Oil/hvdrecarbon content of CAS air

410.172 Effects of dust & dirt on diesel generator
410173 Diesel generator trips

410189 Failure of electricallv operated valves

410237 Reference C of Figure 1.7-2

435074 Offsite power recovery probability

440055 Failure of temporary RCS boundaries

440059 Design features for mid-loop '

440 062 Design features to reduce passive sysems challenge
440 063 Analysis of system performance during shutdown
440 065 Outage and maintenance activities

440069 Compliance with GL 87-12

440071 Operating experience for shutdown events
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NTD-NRC-94-4184
ATTACHMENT A
AP600 RAI RESPONSES
SUBMITTED JUNE 30,1994

RAI No Issue

490.002 Use of ootion in fuel management
490 003 Approval of calculational procedures
490.005 VANTAGE-SH vibration problems
491.007 Gray rods |
492 002 Bvpass flow

052074 SPES-2 leakage power




Printed 06/30/64

ATTACHMENT B
CROSS REFERENCE OF WESTINGHOUSE RAI RESPONSE TRANSMITTALS
TO NRC LETTERS OF MARCH 16, 1994

CGuestion Issue NRC Westingh .use
No Letter Traner (tal Date
220 081 Seismic & structural design consistency 03/16/94 M17/84
220 082 Computer vahdation package for INETEC programs 03/16/94 05/17/94
220083 Rationale for 8 ft thick foundation 03/16/64 065/1194
220 054 Rationale for 3 i thick outer walls 03/18/04 05/17/94
220 058 Unevenly distributed construction loads 05/17/94
220 056 Finite element analysis model for basemat ¢ 0519/94
220057 Basis for use of uniform Winkler spring 0aL 05/15/84
220 058 Seismic shear/moments from out-of-phase vibration 08 06/30/64
220 059 Radius and thickness of dome 031694 04°28/04
220 080 Wind loads in Levei AGC combinations 0316/94 05/11/94
220 081 WatertighVairtight seal in SSAR 38211 03/16/94 06/02/94
220 082 Descriptions for polar crane system 0V 16/94 05/11/84
220063 Air baffle structural design 031634 05/17/94
220 064 Pre-operational SIT of containment in SSAR 03/16/94 05/19/94
220088 List of missile sources 03/16/94 05/19/84
220 066 Basis for using "1 .0 4.0 4" method 031664 06/17/94
220.087 Operating pressure in load combinations 03/16/64 05/11/94
220 068 Containment shell yieid stress properties 0316/94 04/268/04
220 069 Computer codes used for nonaxisymmetrical loads 031694 05/15/84
220070 Discussion of structural modules J316/94 051794
22007 Structural modules JV16/504 051594
220072 Aging degradation of structural modules 0% 1454 0517794
220073 Design of module joints and connections 031 05/17/94
220074 Procedures for concrete placement in modules 01694 051784
220078 Experience with concrete filled steel structures 03/16/54 05/17/94 N
220076 Structural elements in finite element modei 03/16/04 05/17/84
220077 Modular construction design information in SAR 03/16/54 05/19/94
220078 Modular construction gesign information 03/16/94 06/16/64
220079 IRWST design information in SAR 03/16/64 05/11/84
220 080 Computer code for cont internal structure anai 03/16/64 051794
220.081 Concrete cracking in seismic analys:s 0316/84 05/17/94
220082 Note 3 of SSAR Tables 3841 and 38 4.2 0316/84 051754
220.083 Design information per SRP format 03/16/94 06/30/94
220 084 Staff positions from 1/20/84 meeting 0V16/94 05/17/94
220.085 internal friction angle for backfill soil 0316/94 05/17/94
220 086 Applying seismic lcads to finte element model QY1604 05/19/94
220087 Energy companent for embedment effect 03/18/94 05/11/84
220088 Use of coated rebar 03/16/94 05/11/84
220,089 Catical sections for detailed structural design 03/16/94 06/30/94
220.080 Type and charactenstics of water seals 01654 05/11/94
230 080 Auditable trail for final sesmic calculations 03/16/94 05/11/94
230 051 COL commitment for reconciliation analysis 03/16/94 04/28/94
230.082 Evaluation of foundation mat uplift potential 0/16/54 05/17/94
230083 Inclusion of other site conditions 03/16/94 05/11/94
230 054 Zone 3 requirements of UBC for analysis QV16/54 06/27/94
230 085 Use of SASSI 03/16/94 05/11/94
230 056 Structure to structure interaction 03/16/94 05/19/84
230 057 Integrity of cont shell-shield bidg connection 03/16/54 04/28/04
230 058 High frequency modes of structures 0316/94 0517194
230 059 Comparison between SRSS and 1 4 _4 method 03/16/94 05/19/64
230060 Accidental torsion in overall seismic member force 0V16/94 05/17/94
230.061 Effects of high-frequency structural modes 03V16/594 05/17/54
230 062 Validity of fixed base seismic analysis 03/16/94 05/11/94
230 063 Soil column properties for horiz & vert. models 0316/54 0517194
230 064 Adequacy of M-O method 0A16/94 05/19/94
230 085 Lateral earth pressures on NI structure walls 03/16/54 05/19/94
230 066 Adequacy of Zone ZA requirements of UBC 03/16/94 06/27/54
230 067 Lower bound shear wave for soft soll site 03/16/84 0517194
230 068 Use of concentric or dual zone systems 0/16/94 06/27/94
230 069 Shallow soil site conditions 03/16/94 05/11/94
230070 Procedure for developing seismic response envelope 016/94 05/11/94
230.071 Use of seismic responses for soft rock site 03/16/54 05/19/54
230072 Statistical independence of acceleration time hist 03/16/94 05/17/94
230073 Charification of SSAR Section 32112 C/16/94 0672794
230074 Ordinates and units for ground motion plots 03/16/94 05/17/94

Page |



21015
231016
21017
231018
231 019
231020
231 021
231 .02«
2310
231024
231028
231.026
231027
231028
231.029
231 030
2310
231.032

Issue

Use of 7% damping

Use of damping ratio for cabie tray systems
Limits of modal damping

Time dscretization of ground motion time hist
Use of Seed-drisa 1570 curves in 851 analyses
Adeguacy of using only 3 soil site conditions
Use of computer code SAP or BSAP

Method of aniaysis used to calculate seismic force
Seismic response forces for soil site conditions
Additional information in Section 37 211
Additional information in section 372 3
Effects of energy feedback

Methad of ground motion combination

SSAR Section 3 7 2 2 inconsistency

SSAR Section 3 7.2 3 1 explanatic | neede
Dynamic model usage
Section 3.7 2 1 2 ciarfication

Stiffness properties
Exciusion of accidental torsion

Decoupling subsystems from primary structural sys
Seismic instrumentation

Geography & demography limits for a site
Fload level to plant grade design features

Site qualification flow chart

SSAR Table 2 0-1 clarification

SSAR Table 2 0-1 modification

Basemat location for COL apphcant comparison
SRP 37 2 guidance

$51 studies for the rock model
Acceptable ranges of backfill properties

SSAR Section 2A 2

Dynamic shear properties of rock matenal
Properties in SSAR Tabie 2A -8

Staterents in SSAR Section 2A 4 justification
Dynamic properties of soil columns

Effects of assumed Poisson ratio

impact of nan-vertically incident ground mation
SSAR Appendix 2A 2
Geosciences investigation performed by COL App

Records printed 104
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 10013

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

ANSI|
I

e

Code or Standard

ANSI N16.1-75

ANSI/ANS-59 4-1979

ANSI N16.9-75
ANSI N210-76

ANSI N14.6-1986

ANSI C2-1990
ANSI C37.010-1972
ANSI (€37 .90-1989

ANSI C57.12.00-1973

ANSI 58 6=1983
ANSI N278.1-1975

ANSI B16.41-1983

ANSI B16.34-198|
ANSI N18.2a-75

ANSI N18.2-1973

ANSI N57.2-1983

Title

Nuclear Criticality Safety in Operations with Fissionable Materials

Outside Reactors

Generic Requirements for Light Water Nuclear Power Plant Fire

Protection

Validation of Calculational Methods for Nuclear Criticality Safety

Design Objectives for Light Water Reactor Spent Fuc! Storage
Facilities at Nuclear Power Stations

Special Lifting Devices for Shipping Containers Weighing 10,000

Pounds (4500 kg) or More
National Electric Safety Code
Application Guide for ac High Voltage Circuit Breakers

IEEE Standard for Relays and Relay Systems Associated with

Electric Power Apparatus

General Requirements for Distribution, Power, Regulating
Transformers, and Shunt Reactors

Criteria for Remote Shutdown for Light Water Reactors
Self-Operated and Power-Operated Safety-Relief Valves

Functional Specification Standard
Functional Qualification Requirements for Power Operated Active

Valve Assembliss for Nuclear Power Plants
Valves - Flanged and Buttwelding End

Nuclear Safety Criteria for the Design of Stationary Pressurized

Water Reactor Plants

Nuclear Safety Criteria for the Design of Stationary Pressurized

Water Reactor Plants

Design Objectives for LWR Spent Fuel Storage Facilities at

Nuclear Power Stations

@WW

100.13-1



NRC REQUEST FOR ADDITIONAL INFORMATION

Code or Standard
ANSI N57.3-1983

Title

Design Requirements for New Fuel Storage Facilities at Light
Water Reactor Plants

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

19 ANSI 5.1-1979 Decay Heat Power in Light Water Reactors

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

21 ANSI B9 .1-81 Welded Aluminum-Alloy Storage Tanks

22 ANSI/ANS-S8.2 Design Bases for Protection of Light Water Nuclear Power Plants
Against Effects of Postulated Pipe Rupture

2 ANSI/ANS 536 11-1988 Design Criteria for Protection against the Effects of C ompartment
Flooding in Light Water Reactor Plants

24 ANSIAMCA 211-85 Certified Ratings Program Air Performance

25 ANSI/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 41091 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

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

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

ANSI/ANS-56 8-1987 Containment System Leakage Testing Requirements

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

. 3 ANSI/ANS-51.1-1983 Nuclear Safety Criteria for the Design of Stationary Pressurized
Water Reactor Plants

6 ANSI/ANS-58.8-1984 Time Response Design Criteria for Nuclsar 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
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NRC REQUEST FOR ADDITIONAL INFORMATION

ASME

-~ o s I

o

Code or Standard

ASME Boiler and Pressure
Vessel Code

ASME NOG-1-1989
ASME ANSI B30 9-1990
ASME/ANSI-B31.1-1989
ASME/ANSI AG-1-85
ASME i9.11-1970
ANSI’ASME B30.2-1983
ANSI/ASME OM-1987

[EEE 232-1983

IEEE 279-1971

LEEE 308-1980

IEEE 317-1983

IEEE 323-1983

IEEE/ANSI 334-82

IEEE 338-1987

IEEE 344-1987

[EEE 379-1988

Section [I.  Material Specifications

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
Rules for Construction of Overhead and Gantry Cranes

Slings
Code for Power Piping

Code on Nuclear Air and Gas Treatment

Power Test Code

Overhead and Gantry Cranes

Operation and Maintenance of Nuclear Power Plants

IEEE Standard for Qualifying Class |E Equipment for Nuclear

Power Generating Stations

[EEE Criteria for Protection Systems for Nuclear Power

Generating Stations

IEEE Standard Criteria for Class 1E Power Systems for Nuciear

Power Generating Stations

Electric Penetration Assemblies in Containment Structures for

Nuclear Power Generating Stations

IEEE Standard for Qualifying Class |E Equipment for Nuclear

Power Generating Stations

Type Tests of Continuous Duty Class |E Motors for Nuclear

Power Generating Stations

IEEE Standard Criteria for the Periodic Surveillance Testing of

Nuclear Power Generating Station Safety Systems

IEEE Recommer . d Practice for Seismic Qualification of Class

LE Equipment fo, “Juclear Power Generating Stations

{EEE Standard Application of the Single Failure Criterion to

Nuclear Power Generating Station Safety Systems

@ Westinghouse

100.13-3



NRC REQUEST FOR ADDITIONAL INFORMATION

Code or Standard
10 IEEE 3821985

11 IEEE 383-1974

12 IEEE 384-1974

I3 [EEE 384-198]
4 [EEE 422-1986
15 IEEE 450-1987
6. IEEE 484-1987

17 IEEE 485-1983

18, [EEE 603-199]

19 IEEE 627-1980

20, TEEE 741-1990

3l LEEE 796-1983
2. IEEE 946- 1985

23. [EEE C37-89

Title

IEEE Standard for Qualification for Actuators for Power Operated
Valve Assemblies with Safety Related Functions for Nuclear
Power Plants

IEEE Standard for Type Test of Class 1E Electric Cables, Field
Splices, and Connections for Nuclear Power Generating Stations
IEEE Separation of Class 1E Equipment and Circuits

IEEE Standard Criteria for Independence of Class 1E Equipment
and Circuits

Guide for the Design and Installation of Cable Systems in Power
Generating Stations

IEEE Recommended Practice for Maintenance, Testing, and
Replacement of Large Lead Storage Batteries for Generating
Stations and Substations

IEEE Recommended Practice for Installation Design and »

Installation of Large Lead Storage Batteries for Generating
Stations and Substations

IEEE Recommended Practice for Sizing Large Lead Storage
Batteries for Generating Stations and Substations

IEEE Criteria for Safety Systems for Nuclear Power Generator
Stations

IEEE Standard for Design Qualification of Safety System
Equipment Used in Nuclear Power Generating Stations

IEEE Criteria for the Protection of Class 1E Power Systems and
Equipment in Nuclear Power Generating Stations

IEEE Microcomputer System Bus

IEEE Recommended Practice for the Design of Safety-Related dc
Auxiliary Power Systems for Nuclear Power Generating Stations

IEEE Standards on Circuit Breakers, Switch Gear, Relays.
Substations, Fuses, etc.

ASTM
L. ASTM B8 Standard Specification for Concentric-Lay-Stranded Copper
Conductors, Hard, Medium-Hard, or Soft, 197]
& ASTM B-33 Standard Specification for Tinned Annealed Copper Wire for
Electrical Purposes 197
100.134

-



NRC REQUEST FOR ADDITIONAL INFORMATION

Code or Standard
AST'A D-40R2

ASTM D-4256

ASTM D-391]

ASTM D-4227

ASTM D-4228

ASTM D-4537

ASTM A-609-78

ASTM-E-165-80

ASTM C 94-1990
ASTM C 150-1989
ASTM C 33-1990
ASTM C 131-1989

ASTM C 535-1989

ASTM D 512-1989
ASTM E-185-82

ASTM-E-142-86
ASTM-A-580-90
ASTM Standard D 2487

ASTM D [888-1978
ASTM C 618-1989

Title
Test Method for Effects of Radiation on Coatings Used in Light
Water Nuclear Power Plants

Test Method for Determination of the Decontaminability of
Coatings Used in Light Water Nuclear Power Plants

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

Practice for Qualification of Journeyman Painters for Application
of Coatings to Concrete Surfaces of Safety Related Areas in
Nuclear Facilities

Practice for Qualification of Journeyman Painters for Application
of Coatings to Steel Surfaces of Safety Related Areas in Nuclear
Facilities

Guide for Establishing Procedures to Qualify and Certify
Inspection Personnel for Coating Work in Nuclear Facilities

Standard Specification for Longitudinal Beam Ultrasonic
Inspection of Carbon and Low-alloy Steel Castings

Practice for Liquid Penetrant Inspection Method
Specifications for Ready-Mixed Concrete
Specification for Portland Cement

specification for Concrete Aggregates

Resistance to Abrasion of Small Size Course Aggregate by Use of
the Los Angeles Machine

Test Method for Resistance to Degradation of Large-Size Course
Aggregate by Abrasion and Impact in the Los Angeles Machine

Chloride lon in Industrial Water

Standard Practice for Conducting Surveillance Tests for Light
Water Cooled Nuclear Power Reactor Vessels

Methods for Controlling Quality of Radiographic Testing
Specification for Stainless and Heat-resisting Steel Wire

Standard Test Method for Classification of Soils for Engineering
Purposes
Particulate and Dissolved Matter in Industrial Water

Fly Ash and Raw or Calcined Natural Pozzolans for Use in
Portland Cement Concrete

() westngrouse
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NRC REQUEST FOR ADDITIONAL INFORMATION

Code or Standard

23 ASTM C 311-1990
24 ASTM C 260-1986
Miscellaneous
| Uniform Plumbing Code
2 ICEA P-54-440-1986
3 ICEA §-19-81
- ICEA S-66-524
5 ICEA S-68-516
6 NEC
7 ACT 304R- 1989

APl 610-81
9 API-650-80
10 AWWA DI100-84
Ll AP1-620-82

12. NEMA MG-1-78

13 SMACNA
4 NFPA
15 IES

16. ASHRAE 52-76

17. UL-900
I8 UL-586
19 UL-1096

20 ASHRAE 33-78

s ARI 620-80

Title

Sampling and Testing Fly Ash or Natural Pozzolans for Use as
Mineral Admixture in Portland Cement Concrete

Air Entraining Admixtures for Concrete

Section 318, 199]
Ampacities of Cables in Open-Top Cable Trays

Rubber-Insulated Wire and Cable for the Transmission and
Distribution of Electrical Energy, Rev. §, 1976

Cross-Linked-Thermosetting-Polyethy lene-Insulated Wire and
Cable for the Transmission and Distribution of Electrical Energy

Ethylene-Propylene-Rubber-lnsulated Wire and Cable for the
Transmission and Distribution of Electrical Energy 1977

National Electrical Code 1990 :

Guide for Measuring, Mixing, Transporting, and Placing
Concrete

Centrifugal Pumps for General Refinery Services
Welded Steel Tanks for Oil Storage. 1984
Welded Steel Tanks for Water Storage

Recommended Rules for Design and Construction of Large,
Welded, Low-Pressure Storage Tanks, 1985

Motors and Generators, 1984

HVAC Duct Construction Standards, 1985

National Fire Protection Association Codes and Standards
Lighting Handbook

Methods of Testing Air-Cleaning Devices Used in General
Ventilation for Removing Particulate V atter

Test Performance of Air-Filter Units
High-Efficiency, Particular, Air-Filter U qits
Electric Central Air Heating Equipment

Methods of Testing for Rating Forced C rculation Air Cooling
and Air Heating Coils

Self-Contained Humidifiers

100.13-6
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NRC REQUEST FOR ADDITIONAL INFORMATION

Code or Standard Title

b AMCA S00-83 Testing Methods for Louvers, Dampers, and Shutters

23 UL-555 Fire Dampers

24 SMACNA, 1975 High-Pressure Duct Construction Standards

25 SMACNA, |985 HVAC Duct Construction Standards

26 SMACNA, 1985 Duct Leakage Test Manual

&7 SMACNA, 1983 HVAC Systems - Testing, Adjusting. and Balancing

8. UL-555S, 1983 Leakage Rated Dampers for Use in Smoke Control System

29 ISA-SI8.1 Inst-ument Society of America, Annunciator Sequences and
Specifications, 1979

30 ASHRAE 55-81 Thermal Environmental Conditions for Human Occupancy

31, [EC-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

is. AWWA 504-80 Rubber Seated Butterfly Valves

SSAR Revision: NONE

100.13-7
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 210 24

Section 3.9.6 of the SSAR states that an inservice testing (IST) progrim for pumps and vidves will he submitted by
the Combined License (COL) upplicant,  However, there 18 no mention of a submittd of an IST progriun by
Westinghouse for the AP0 design certification apphication.

Provide an IST program 10 demonstrate that adequate design and access provisions will be incorported o permit
the effective performance of IST. The staff will review this IST program to ensure that the Westinghouse's
commitments regarding the ability to test pumps and vilves can be met,

Response (Revision 1)

The AP0 inservice testing (IST) program plan to support design certification is contuined in the SSAR Revision
helow  This program plan describes the valves included in the IST plan and the type of tesung 1o be performed on
cach. As described in SSAR Subsection 3.9.6, the AP60O IST program plan addresses the requirements in Section
X1 of the ASME Code for safety-related components. As discussed in SSAR Subsection 39 6 and in RAI 210.25
the AP60O has no safety-related pumps and therefore there are no safety-related pumps that requare IST. The AP6IX)
IST program plan does address inservice testing for safety-related valves

.
The AP6OO IST program plan does not include testing of nonsafety-related pumps or valves, This 1s based on the
APHN implementation of the regulatory treatment of nonsafety-related systems (RTNSS) process (refer 1o WCAP-
11836, 943), Note that safery-related valves in nonsafety -related systems (contanment isolation valves) are included
in the IST program plan when they have safety-related missions,

The information included in the AP&OO IST program plan contains an appropriate level of detal to suppont the
APHOO design certification application and to provide gurdance 10 the Combined License applicant in the development
of the detailed IST program. This informaton demonstrates that adequate design provisions have been incomorated
into the AP0 to permit effective performance of the IST program.

SSAR Revision

Revise Subsection 3.9.6 as follows:

396 In-service Testing of Pumps and Valves

In-service testing of ASME Code, Section II1. Class 1, 2. and 3 pumps and viives s performed in accordance with
Section X1 of the ASME Code and applicable addenda. as required by 10 CFR 70.55a(g). except where spec ific reliet
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, Secuon X1, ITWA-S). These tests
venify the pressure boundary integnty in conjunction with IN-SETVICE INspecton.

24R1-
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Testing requirements for components constructed 1o the ASME Code are in several parts of the ASME document
ASME OM (Reference 20, This document s penodically updated,  The edition and addenda 0 be used s
admimistratively controlled by the Combined License applicant,

The specific ASME Code requirements for funcuonal testing of pumps are found in Section X1 IWP and
ASME/ANS] OM. Pant 6, The specific ASME Code requirements for functional testng of vadves are tound in
Section X1, IWV and ASME/ANST OM, Pant 10. The tunctional tests are required for those pumps and vidves that
are required tor safety,

The APHOO in-service test plan does not include testung of pumps and valdves in nonsadety -related systems unless
they perform safety-related missions. such as contunment isolation. This is hased on the APAOO implementsion of
the regulatory treatment of nonsafety-related systems (RTNSS) process (Reference 14),

A preservice test program which idenufies the required functional testing for each unit is 10 be submitied to the
NRC by the Combined License applicant pnor to performing the tests, The in-service test program. which identifies
requirements for functional testing, will be submitted 10 the NRC by the Combined License applicant.  These pro-
grams will comply with applicable provisions of 10 CFR 80.55a(g) and NRC guidelines. The preservice test program
provides detals of components subpect (© testing. as well as the method and extent of preservice tesung. The i
service test program detuls the components subject to esung and method, extent, and frequency of tesung.

3961 In-service Testing of Pumps .

There are no safety-related pumps in the AP6OO. The test program tor the pumps o based on the applicable
requirements of the applicable construction code or reliability consideratons,

The test program for pumps s controlled administratively by the Combined License hoider and does not have
10 be addressed in the technical specificanons. The AP60O in-service test plan does not include testing of pumps
in nonsafery-related systems unless they perform safety-related missions.  Based on the AP600O implementation of
the regulatory treatment of nonsafety-related systems (RTNSS) process (Reference 14), there are no nonsafety-relited
pumps that have IST.

396.2 In-service Testing of Valves

The satety-related ASME Code. Section HL Class 1, 2, and 2 valves are subject o operational readiness testng,
Inservice testing of valves assesses operational readiness including ac'uatng and position indicating systems. The
valves which are subject 1o inservice testing include those valves that porform 2 specific funcuon in shutting down
the reactor to a safe shutdown condition. in maintiwning a safe shatdown condition, or in mitigating the consequences
of an accident. In addivon, pressure relief devices used for protecting systems or portions of systems that perform
a function in shutting down the reactor 1o a safe shutdown condition, in maintawning a safe shutdown condition, or
in mitigating the consequences of an accident. are subject Lo inservice testing.

The AP&XO in-service test plan does not include tesung of valves in nonsafety-related systems unless they
perform safety-related missions. Based on the AP6) implementation of the regulatory treatment of nonsatety -related
systems (RTNSS) process (Reference 14), there are no nonsafety-related valves that have IST.

The valve test program is based on the plan outlined in this subsection. Valves (including reliet valves) subject
to inservice tesung in accordance with Secuon X1 of the ASME Code are indicated in Table 3.9.6-1. This table
includes the type of tesung o 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 program is
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o conform to the requirements of ASME OM Part 10, 10 the extent practical, and o comply with applicable portions
of 10 CFR 80.8%ag). The guidance in NRC Genene Letters, AEOD reponts. and industry and uulity puidelines
(inclading NRC Genene Letter 8904 1s also considered in developing the test progrium

Reliet from the requirements for testng, if required. and the alternative 10 the tests are justified and documented
as part of the test program development.

39.6.2.1 Valve Functions Tested

The APHN inservice testing program plan identifies the safety-related missions tor safety-related valves for the
APHUO systems, The following safety-related valve missions have been identified in Table 39.6-1,

e Mantan Closed

«  Muntan Open

Transter Clined (active funcuon)
Transter Open (active function)
¢ Throtte Flow (active functuon)

Based on the safety-related missions idenufied for each valve, the inservice tests to confirm the capability of
the valve (o perform these missions are identified.  Active valves include valves that transter open. ranster closed.
and/or have throttling missions.  Active valves, as defined in the ASME Code, include valves that change obturator
(the part of the valve that blocks the flow stream) position to accomplish the safety-related funcuon(s). Valve
missions to maintain closed and mantun open are designated as passive and do not include valve exercise inservice
lesung.

If upon removal of the actuation power (electncal power, awr or fluid for actuation) an active valve fals to the
position assoctated with pertorming its safety-related tunction. it is identified as "actve to fail” in the Table 3.9.6-1.

Valve functions are used in determining the type ol inservice testing for the valve. These valve functions
include:

o Active or Active to Fail for fulfillment of the satety-related missionis),

s Reactor coolant system pressure boundary isolation function,

¢« Contunment solation function,

o Seat leakage (in the closed position), s limited to a specific maximum amount when important tor tulfiliment
of the safety-related massion(s),

e Actuators that fail 1o a specific position (open/closed) upon loss of actuating power for tulfillment of the safety-
related mission(s),

o Safety-related remote position indicanon,

The ASME inservice testing categones are assigned based on the safety-related valve functions and the valve
characteristics. The following critena are used in assigning the ASME inservice tesung calegones to the APHN
vadves.
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Category A - Safety-related valves with safety-related seat leakige requirements,

Category B < Safety-related  valves requinng inservice  tesuing. but without safetv-related semt  leakipe
TequIrements,

Category C - Safety-related. self-actuated valves (sucn s check vidves and pressure rebiel valves),

Category D - Safety-related, explosively-actuated vadves.

39622 Vaive Testing

Four hasic groups of inservice tests have been identified for the AP600.  These testing groups are outhined in
the following

Remote Valve Position Indication Inservice Tests

Valves have remote valve position indication inservice tests when there is a sifety-retated remote vidve position
indication and this remote vadve position indication s used to sausty the satety-related mission of the vilve.

Valve Leakage Inservice Tests

Valves with safety-related seat leakage limits will be tes ed o venify their seat leakage. These vidves include’
o Pressure lsolation - valves that provide isolation between high and low pressure systems,
¢ Temperature Isolation - valves whose leakage may cause unacceptable thermal loading to piping or supports,
o Contsinment Isolation - valves that provide isolation of piping/lines that penctrate the contunment,

In some cases pressure isolation 1s satisfied by performing a flow test and observing that the vadve position
mdication is accurately representing the valve posinons during this flow test. This approach is applied to the passive
core cooling system accumulator check valves and the in-containment refueling water storage tank injection check
valves.

Containment 1solation valves are tested in accordance with 1OCFRS0, Appendix J. Depending on the function

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

The ASME Code does not require additioial leak testing for valves that demonstrate operability during the
course of plant operation. Therefore, valves that meet this critenia are not leak tested.
Valve Exercise Inservice Tests
Manual/Power Operated Valve Tests

Manual/Power Operated Valve Exercise Tests - Safety-related active valves. both manual and power-operated

(motor-operated, air-operated. hydraulically-operated, solenoid-operated. etc.) will be exercised periodically. The
ASME code specifies a quanterly valve exercise frequency. Exceptions to this frequency are taken when meeting
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this test frequency results in a plant trip or equipment damage. The APOOO test frequencies are dentified in the
aitw hed table,

If an exception is taken to perrorming quarnerly full exercise tesung of o valve. thei tull stroke tesung will be
performed dunng cold shutdowns on a frequency not more ofien than quarterly. I tes is not possible. then the
stroke testing will be performed once each refueling cycle.

The inservice lesting requirement for measuring stroke tume for valves in the AP6OO will be completed in
congunction with a valve exercise inservice test.  The stroke ume test is not idenufied as a separate inservice test,

The ASME Code does not specily exercise tesung for valves that demonstrate operability during the course of
plant operation.  Therefore, exercise testing is not identified for valves that meet this critena,

Power Operated Valve Operability Tests - A valve operability test will be performed on powered-operiated vilves
that operate under high ditferential pressures 10 pertorm their safety-related functions. Valves which operate under
low differentual pressures to perform thewr safety-related missions and incorporate additional margins are exempted
trom this tesung. This inservice operability testing includes exercising a valve 1o the posiuons that tulfill the safety-
related functions, at operating conditions (differential pressure and flow) as near as practicable 0 those expected
duning their safety -related missions. The safety-related missions for power-operated valves include transternng open,
transfemng closed, and throtthing. This test 1s performed once each retueling cvele.

If design basis operating conditions can not be reasonably used. then parual flow / differenual pressure
conditions will be used. I partial conditions can not be used, then alternate means should be used 1o detenmine
operability. Alternate means include methods such as non-intrusive / diagnostic technigues or valve disassembly and
inspection,  The test program for motor-operated valves 1s developed using the appropriate guidelines (including
NRC Genene Letter 89-10).

Power Operated Vaives That Fail 10 a Specified Position - Safery-related vadves that fadl 1o the safery-related
actuation position to perform the safety-related missions, and rely upon nonsadety-related systems o provide actution
power 10 establish and maintaun the nonsafety -related position of positions are subject 10 a valve exervise nservice
test. The test must verify that the nonsafety-related systems do not assist the valve i repositioning to the safety-
related position and the nonsafety-related systems do not prevent the valve from repositioning to the satety-related
posiion.  This inservice test confirms that the valves fal 1o the safety-re'ated posiion without assistance trom
nonsafety-related systems and should be accomplished using only safety-related components. The specified trequency
for these tests is once each refueling cycle,

Check Valve Tests

Check Valve Flow Tests - Safery-related check valves wdentfied with specific safety-related missions (o transter
open of uansfer closed are tested penodically. Exercising a check valve confirms the valve capability to move 1o
the position(s) to fulfill the safety-related mission(s). Forward flow and reverse flow inservice tesung is individually
specified. Alternatives 1o exercising that can verify obturator travel (o the required postuon are allowed when flow
testing is not practicable.  Alternatives include non-intrusive / diagnostc technigues or vadve disassembly and
inspection.

The specified frequency for this inservice test is once each refueling cycle,

Check Valve Low Differential Pressure Tests - Safety-related check val: es that perform a safety-related mission
to transter open or transter closed under low differential pressure conditions will have penodic exercising inservice
testing to verify the capability of the valve to operate with these safety-related conditions.
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The intent of this inservice test 1s 10 exercise the vidve 1o the position o tulfill the safetv-related tunctionis),
ator near design basis conditions (differential pressure and flow). Forward flow and reverse flow inservice testing
s individually specified. This mservice test 15 performed in additon to forward and/or reverse tlow inservice tests

The specified frequency for this inservice test 1s once each refueling cycle.

Other Valve Inservice Tests

Explosively-Actuated Valves - Explosively-actuated vaives are subgect 1o peniodic test firing of the explosive
actuator charges, The inservice tests for these valves is specified i the ASME code. At least 50 percent of the
charges instadied in the plant in explosively-actuated valves shall be fired and replaced at least once each refueling
cycle. The fining of the explosive charge may be pertformed inside of the valve or outside of the valve in o test
fixture.

Fressure’Vacuum Relief Devices - Pressure reliel devices that provide safety-related functions or that protect
equipment in systems that perform AP600 sifety-related missions are specified by ASME 1o have periodic inservice
tesung. The wservice tests for these valves are identified in ASME IST, Appendix |

The penodic inservice testing include visuad inspection, seat tghtness determination. set pressure determination.
and operabonal determination of halancing devices, alarms, and position indication as appropniate.  The {requencies

for this inservice test 1s specified as every five years for ASME Class | or every ten vears for ASME Classes 2 um’l
i

Add the following reference to section 398

14, WCAP-13856, "AP6O0 Implementation of the Regulatory Treatment of Nonsafety-Related Systems Provess,
September 1993
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Valve Inservice Test Regquirements

APt ASME
Valve Nafety Retated Safety Rebated ST Suservice Festing SSAR Fig
Tug Number  Description TypeActr (g Misstons tunctions Category Type  Frequency IST Notes No
I — e
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Valve Inservice Test Reguirements

AP&NO ASME
Valve Equip Safety Retated Safety Retated Nt faservice Testing NSAR Fag
Tag Number  Description Type/Actr Olass Misspoms Functions 1 stegory Type Freguency IST Notes Na
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Valve Inservice Test Reguirements

AP0 ASME
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APse ASME
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 210.33

The respanse 1o Q21015 dated December 22, 1992 requires more detailed information relative to the methods for
verification of computer programs.  Section 3.9.1.2 of the SSAR and the response to Q21015 both reference
Chapter 17 of the SSAR, "Quality Assurance,” for this information. However, Chapter |7 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 functional integrity of seismic Category | ASME Code and non-code
items for the APSOO be verified by al least one of the following methods

I Hand calculations

2 Analytical results published in the literature

3 Acceptable experimental tests

4 Results from a similar program previously endorsed by the staff

5. Comparison with the benchmark problems in NUREG/CR 1677, "Piping Benchmark Problems. *

The following programs listed in Table 3.9 15 of the SSAR have been reviewed and endorsed by the staff:

ABAQUS  Finite element structural analysis ’
ANSYS  Finite element structural analysis

GAPPIPE  Static and dynamic analysis of piping systems

WECAN  Finite element structural analysis

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 will be listed in the ASME
Code Design Reports, revise Section 3.9,1.2 of the SSAR to identify one or more of the above verification meth ds.
In addition, delete the exception to SRP 3.9 1, Section I1.2, in Revision | to WCAP-13054.

Response:

The Quality Assurance plan applicable to the verification of computer programs is contained in WCAP-8370 as
discussed in Chapter |7 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.

Hand calculations

Alternate verified calculational methods

Results of other verified programs

Results obtained from experiments and tests
Known solutioas for similar or standard probiems
Measured and documented plant data

Confirmed published data and correlations
Results of standard programs and beachmarks
Parametric sensitivity analysis

w =806 T
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NRC REQUEST FOR ADDITIONAL INFORMATION

-

I Reference 1o a verification and validation that has been reviewed and accepted by an independent third party

Other applicable programs that will be listed in the ASME Code Design Reports will be added to Table 3 915 as
shown below

The exception to Standard Review Plan 3.9 1, Section 1.2, will be revised in the next revision of WCAP- 13084
SSAR Revision:

Revise Subsection 3.9.1.2 as follows
3912 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 | 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 development 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 established quality’
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 caleulational methods
Results of other verified programs

3l
;

Reference 1 & verification and validation that has been reviewed and accepted by an independent third paity.

Revise Table 3. 9-15 to read as follows

210.33-2
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NRC REQUEST FOR ADDITIONAL INFORMATION

Fable 3 9-1§

Computer Programs for Seismic Category 1 Components

Program Application

ABAQUS Finite element structural analysis

ANSYS Finite element structural anaiysis

CAEPIPE Static analysis of piping analysis

FATCON ASME fatigue analysis of piping components

GAPPIPE Static and dynamic analysis of piping systems

MAXTRAN Transient stress evaluation of piping components

PIPSAN Structural and ASME stress analysis of component supports
PS+ CAEPIPE Static and dynamic analysis of piping systems

STAADI Static and dynamic analysis of structural frames

THERST Transient heat transfer analysis of piping components
WECAN Finite element structural analysis

WEGAP Dynamic structural response of the reactor core ’
WECEVAL ASME stress evaluation of mechanical components
WESTDYN Static and dynamic analysis of piping systems

ITCH Transient hydraulic analysis

FORFUN Compuates unbalanced byd.aulic forces between piping clbows
RELAP-S Transient dynamic analysis

THRUST Computes time-history bydraulic forcing functions
MULTIFLEX Thermal-hydraulic-structural system analysis

MULTIFLEX -8G Transient dynamic analysis

GEC2 Computes time-history hydraulic forcing functions
FATSTR ASME stress evaluation of piping components

@m o 210.33-3
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 210.52

Section 3.9.1.1 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 1o the effects
produced by the above transients, earthquake loadings must be considered, and references Section 3.9.3 for a
description of how these loads are considered for the APSO. To be consistent with the guidelines in Section 3.9 1
of the SRP, Section 3.9.1 and Table 3. 9.1 of the SSAR should include seismic events 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
relative to nccounting for earthquake cycles in fatigue analyses. Revise Section 3.9.1 and Table 1.9-1 to include
the seismic events 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 AP600 is designed for seismic loads
and has identified no fluid system 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 subsection 3.9.1.»
notes that the seismic loads are described in Subsection 3.9.3. Section 3.9 ] and Table 3.9-1 will not be revised
to include seismic loading conditions.

The discussion of seismic loading conditions in Subsection 3.9.3 and the tables in Section 3.9 thut define the load
combinations used for analysis of seismic loads are revised in other RAI responses in response to the NRC position
on elimination of operating basis earthquake as a loading vondition. The effect of earthquake cycles will be
considered in the fatigue analyses. See RAIs 210.60, 210.79 and 210.80 for additional discussion of these issues

SSAR Revision:

See responses 1o RAls 210.79, and 210.80 for SSAR revisions related to NRC position on elimitation of operating
basis earthquake as a loading condition.

210.521




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 210.60

Section 3.7 of the SSAR states that the operating busis earthquake (OBE) has been eliminated as u design
requirement for the AP600.  Section IM, “Elimination of OBE." in SECY-93087, “Policy. Technical, and
Licensing Issues Pertaining to Evolutionary and Advanced Light Water Reactor Designs,* dated April 2, 1993
contains the staff s recommendations 1o the Commission relative 1o this issue. The staff has evaluated 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 implemeni these changes for the APS0. The current staff positions
relative to these changes are discussed in the attachment (o this enclosure. Revise applicable portions of Section 3.9
of the S5AR 1o implement these positions

Response:
See the response to RAI 210.79 for a discussion of this issue
SSAR Revision:

See the response to RAl 210 .79 for SSAR Revisions '
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 210.62

To be consistent with Section 3. 9.3 of the SRP. Appendix A, Table |, the staff's position is that Tuble 3 9.3.7 of
the SSAR, "Minimum Design Loading Combinations for ASME Class 2 and 3 Piping,” and Table 3 9 3.5
“Minimum Design Loading Combinations for Supports for ASME Class |, 2. and 3. Piping and Components, *
should include SSE + DF in the loading combinations for the Level D condition for all Class 1, 2. and 3
components, Revise Table 3.9 2.7 to add this combination, and revise Table 1.9 3-8 10 delete Nows 1. Delete
Note 7 10 Table 3 96, if applicable. In addition. revise the exception to Section 3.9 3 of the SRP, Appendix A
Section C. 1.2 in WCAP-13054, as applicable

Response:
See the response to RAL 210.79 for a discussion of this issue
SSAR Revision:

See the response to RAI 21079 for SSAR revisions:

@m - 210621



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 210.65

Section 3.9.3.1.7 of the SSAR states that no special stress limits are required o provide functional capability of
ASME Clasy 2 and 3 piping. The current staff position on this issue is documented in NUREG- 1367, "Functional
Capability of Piping Systems.” dated November (992, Revise applicable portions of the SSAR to commit to the
positions in NUREG- 1367 for all seismic Category | piping

Response

See the response to RAT 210 79 for a discussion of this issue

SSAR Revision

See th. response to RAL 210.79 for SSAR revisions

@m ot 210.65-1



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,
and radial key supports are considered core support structures and constructed (o ASME Subsection NG. It further
states that for other internal structures. Article NG-3000, "Design,* does not specifically apply and that these other
internals are designed and fabricated using the ASME Code as a guide.  In Shoet 38 of Table 3.2-3 of the SSAR,
all of the safety-related reactor internals are listed as APS00 Class C and the principal construction code is identified
as ASME I, CS for all internals. This implies that all internals are constructed to ASME Subsection NG, which
does not agree with the statement in Section 3 9.5 2 4 of the SSAR relative to other internals  1f internal structures
other that those identified as core support structures will not be constructed to NG-3000, 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 vanous conditions. 6 additicn, revise Table 3.2-3 to be consistent with the revised
Section 398 2 4

Response:

Section 1.9.5.2.4 is entitled: " Design Loading Categories”, consequently, the discussion of classification of core
support structures is inappropriate for this Section. Therefore, the second paragraph of Section 3. 9.5.2 4 should
be deleted. The appropriate section for classification 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 ftructures and the method or principal construction code used in manufacturing and analysis.

SSAR Revision:

Revise Section 3.9.5.2.4 s follows

The combination of design loadings fit into either the service level A, B, C or D conditions shown on Figures NG-
33344 NG-3221-1 -NG-3234-4 NG-3224-1, NG-3232-1 and by Appendix F of the ASME Code, Section 11

210.701
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NRC REQUEST FOR ADDITIONAL INFORMATION

Revise Table 3 2-3 (Sheet 18 of 107) as follows

Component

Description Lax Class Category
Lower core supp plate 11 |
Secondary core support 11 «D I NS
Vortex suppression plate 11 D H-NS
Radial reflector I «D NS
Radial supports 11 C |
Upper support 1 C |
LUpper core plate 11 C |
Support columns 11 ¢ i
Giuide tube assemblies B D H NS
Core burrel 1 C 1
Hold down spring 11 D NS
Core barrel nozzle i D NS
Head and vessel pins 11 b NS
Fuel alignment pins 1 C 1
Upper core plate inserts 11 C I
Safety injection deflector 11 D NS
Lrradiation specimen guide 11 D NS
Head cooling nozzles 11 D NS
Threaded struc fasteners 11 C I
Fasteners 1 D NS§
Notes:

1. Part is an internal structure, not & core support sructure.  Although not a Code requirement, APSOU intornal

Table 3.2-3 (Sheet 38 of 107)

AP&O0O  Seismic

Principal
Construction
Code

ASME 1, CS
ASME [II, €S
ASME 111, CS
ASME 11, CS
ASME I, CS
ASME 111, CS
ASME 111, CS
ASME 111, CS
ASME I, CS
ASME 11, CS8
ASME 1L, CS
ASME 11, €S8
ASME 11, CS

§

SEEEEEE
22883882

:

i

:

structures are designed to ASME Code, Section 11, Subsection NG.

Comments

Nate |
Note |
Note |

Note |

Nate |
Note |
Note 1

Note |
Note |
Note |

Naote |
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Question 210.73

The ASME Code requires that a design specification be prepared for all ASME Class 1, 2, and 3 components. The
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. The Code also requires a design
report for all such components. In the past. as a part of its review of plants under construction, the staff reviewed
documents related to design specifications and design reports for & small number of ASME Class 1, 2 and 3 pumps,
valves, and piping systems. The staff intends to perform such a review for the first AP600 plant. The objective
of this review will be to provide the staff with the basis for concluding that the AP600 design documentation meets
the applicable requirements of ASME Section [11, 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 detwled description of the
procedures used for generating design specifications for procurement of ASME Class 1, 2 and 3 components
Include a specific commitment to state whether Westinghouse or the COL will provide the final documentation for
the staff's review

Response:

Westinghouse internal procedures are used for generating design specifications for procurement of ASME Class 1!
2 and 3 components and piping. These documents are available for staff review. Design Reports for ASME C lass
I, 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 Cade, Section 111 requirements. The Design
Specifications and Design Reports must be completed by the Owner or Owner's agent prior (o affixing an N-Stamp
to any ASME Class 1, 2 or 3 components or piping systems Design Specifications and Design Reports in progress
are available at Westinghouse's facilities for staff review

3SAR Revision:
Add the following paragraph to subsection 3.9 3,

The ASME Code, Section IIl requires that a design specification be propared for ASME Class 1, 2 and 3
components. The specification conforms to and is centified 1o the requirements of ASME Code, Section [11. 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. The Design
Specifications and Design Reports will be completed |1 the Combined License applicant or his agent prior to
affixing an N-Stanp to any ASME Class 1, 2 or 3 components or piping systems. Design Reports for ASME Cless
1, 2 and 3 components and piping are propared by the responsible APS00 design agsnt or vendor, wtilizing
procedures that meet the ASME Cods.

210.731
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 210,77

The table in Revision | to WCAP- 13054 that addresses Section 3.6.2 of the SRP lists MEB 3-1, Sections B.1.¢.(%)
and B.3.c.(4) as accepiable for the APS0O0 design.  Both of these guidelines relate to qualifying equipment for
environmental (temperature, pressure, and humidity ) effects. Several portions of Section 1.6.2 of the SSAR birefly
mention requirements for considering environmental effects.  For example, Section 3.6 211 4 provides &
commitment 1o evaluate 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 o the guidelinies in the two
MEB 13- sections. Revise Section 3.6.2 of the SSAR 1o include a commitment 10 these guidelines and provide a
description of how environmental effects will be co..adered in the APSO0 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 MEB 3-1 sections as summarized below .

¢ MEHB 31, Section B.1.c.(5) for high energy piping requires thai "safety -related equipment must bes
environmentally qualified in accordance with Standard Reviwew Plan 3.1 1 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 qualification of equipment is described in SSAR Section 3 11. Environmental conditions
(temperature, pressure. and humidity) are specified in Appendix 1D. These environmental conditions are based
on the LOCA and main steamline break inside containment which envelope other postulated breaks inside
containment. High energy piping outside containment is identified in SSAR Appendix 31 It includes piping in
the mainsteam, feedwater, steam generator blowdown, and chemical and volume control systems,
Environmental 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 & 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.

* MEB 3.1, Section B.3.¢ (4) for high and moderate energy piping requires that “the flow from a leakage crack
should be as~umed to result in an environment that wets all unprotected components within the compartment,
with conse yuent flooding in the compartment and comianicuting corpartments. Flooding «ffacts should be
determined on the basis of a conservatively estimated time period required to take corrective actions.”
Subsection 3.6.2.1.3.2 is revised as shown helow.

Flooding effects are descrited in SSAR Section 3.4. Spray effects, including wetting of unprotected equipment,
will be inciuded in SSAR Section 3.4, Revision 2.

210.771
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SSAR Revision
Revise the first paragraph of Subsection 3 6.2.1.3.2 as follows

High-and moderate-energy through-wall orack 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
i width The flow from a leakage crack is assumed to result in an environment that wets all unprotected
components within the compartment with consequent flooding in the compartment and communicating compartments,
unless analysis shows otherwise Flooding offects are determined on the basis of & conservatively estimated time
period required to take corrective actions.

210.77-2
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Question 210 .80

Revision | 10 WCAP-13054 lists an exception to Section C.3.2 of Appendix A to Section 3 9.3 of the SSAKR., thal
states that one-half SSE is evaluated to level C limits. This does not appear 1o be consistent with ihe 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 1o be consistent with this staff position

Response!

The response 10 RAL 210 79 discusses the position on the use of single earthquake design and includes SSAR
revisions including loading combination revisions to implement the position. The SSAR revisions shown below
implement the position for fatigue analyses. For AP600 the option of using 20 full cycles of the maximum safe
shutdown earthquake (SSE) stress range or the alternative 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.  The exception to Section C.1.2 of
Appendix A to Section 3.9.3 of the Standard Review Plan will be revised in the next revision of WCAP- 13054

SSAR Revision:
Revise the third paragraph of Subsection 3 9.3 1 as follows:

The design transients for the AP60O 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. The design transients for Levels A and B are used in the evaluation of
cyclic fatigue 101 the Class | components and piping.  The effects of seismic events are also included in the
evaluation of cyclic fatigue (See Subsection 3.9.3.1.2). Level D and up to 25 strong stress cycles of Level ¢
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 | strwetures—systems: and components, including core support structures, swheystesme-are
designed for one occurrence of the safe shutdown earthquake (SSE) which is evaluated as a Service Level D
condition for pressure boundary integrity. In addition, swhsy sterr.s and components sensitive to fatigue are evaluated
for cyclic motion due to earthquakes smalier than the safe shutdown eurthquake. These effects are considered by
including 20 full cycles of the maximum safe shutdown earthquake stress range of five seismic events, each resulting
in 63 full stress cycles with a magnitude oqual to one third-pesesst of the calculated safe shutdown earthquake

response for structures and components using linear elastic methods. Fhe ottt b i St ke 1o dihen
[t
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NRC REQUEST FOR ADDITIONAL INFORMATION

Revise the seventeenth 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 B 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 coniormance with ASME Code, Section 111 criteria Any
Level € service conditions which are in excess of the 25-cycle limit are evaluated for the effect on eyvelic fatigue
using Level B cntenia For the evaluation of cyclic fatigue, the cycles included for seismic events are evaluated
using Level B criteria and are not excluded from the fatigue evaluation regardless of the size of the stress range
considered. The determination of which transients and-seismic-evemis-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
following ways. The effects of seismic events are considered by including 20 full cycles of the maximum safe
shutdown earthquake stress range in the fatigue analysis. Wien-the Sob event-+6-evatuaiod-a6-a-bovel i —esvenithere

ot ot s ot e for-20-ovel "
MMWMA“OWH\EI}.M
A amplicde adqunl to-one-third ol the Sk o -ovalmted-as o Lovel B eventbntneaave (he seisimic contrbution
to the futigue 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 Piping) as follows:

The Level A and B service condition and test condition transients identified in Subsection 3.9.1.1 are included
in the fatigue evaluation. For each thermal transient, two load-sets 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 considersd by including 20 full cycles of the maximum safe
shutdown earthquake stress runge in the fatigue analysis. Alternatively. the seismic contribution to the fatigue
evaluation is based on five seismic events with an amplitude of one-third the SSE and 63 cycles per event,

210.80-2 @I o
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Question 210.96

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, und 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

Response:

Consistent with past practice, the AP600 reactor internals are designed for the dynamic effects of | square foot hot
leg and cold leg breaks. The AP600 core support structures and threaded structural fasteners analysis and ASME
Section 11 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 operational loadings are usually enveloped by the conservatism
in the generation of the operating loads. the conservatisms in the analysis, and the conservatisrit inherent in the
ASME Code. Seismic loading is governed by the SSE events as a Level C condition, or equivalently as a LeveP
B condition with adjusted cycles and magnitude

SSAR Revision:
Revise the finul paragraph of Subsection 3.9.2.5 as follows:

Although the APS0O design loads for LOCA conditions are based on the use of mechanistic pipe break criteria
(see Subsection 3.6.3), enveloping LOCA loads for | square foot hot and cold leg breaks are used in the analysis
of the reactor internals.

- '“l ‘""-"' ovalunind "'"' "I' Fe— -'";‘F'" - .I "l"'."'l" - "'"hl PSSP Srath-ortorindndhe
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\lthough the APS0O design loads for LOCA conditions are based on the use of mechanisti pipe break criteria

see Subsection 3.6.3), enveloping LOCA lcads for | square foot hot and cold leg breaks are used in the analysis
{ the reactor internals
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onditions the deflection criteria of critical core support structures and internal structures are the limiting values
given in Table 3.9-14. The upper barrel radial inward deflection limit is based on preventing contact between the
barrel and the penipheral upper guide tubes during 8 LOCA eveat. 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
A peak deflection greater than the un orm allowable is acceptable provided that the annulus blockage from the

deflected core barrel is less than the non-uniform radial outward defiection limit. The upper puckage allowable
deflection is based on the clearance between the upper core plate and gaide tube support pin shoulder. Exceeding

this value could result 1o potential buckling of the guide tube and poteatial loss of function during operating or
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he results of the Doel 3, Doel 4 and Paluel | reactor internals vibration test programs are utilized to parforn
vibration assessment of the AP600 reactor internals

The measured raspornses 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. The APSOD flow velocities are RS per cent or less of the Doel 4 values at various locations in the
reactor internals which results in lower responses in the APS00

The APSOO0 upper internals design is substantially the same as that measured in the Doel 3 plant and 3XL scale
model tests, The AP600 support column, guide tube and upper support assembly are nearly identical to these
measured components. There are slight differences 10 the numbers of guide tubes and support columns but littl
ffect on the vibrational responses is expected since these components respond as individual beams

The
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ONAL INFORMATION

AP600

responding AP6O0 responses were Uated t ] i ITeVIOUS plant responses due to the

ihes (n the APSOO

a

thermal shield or

The vibrational response of the core barrel was measured during the Doel 4 reactor intermals vibratior
measurement program. The diameter, length and thickness are nearly identical 1o the AP60O core barrel and the
th utilize the single combined lower core support plate. The cantilever beam mode fre quency and amplitude of
the AP6OO core barrel are calculated to be similar to the measured Doel ¢ responses. Comparison of the 4X1. scale
model to the Paluel plant test results indicate that the removal of the neutron panels has Little effect on core barrel

vibration

A nped at its s Al upporte nd tha
i { DAart ind 1 Sma ratior $ L t th r Darre
I'he replacemeni of the baffle-former structure with the radial reflector reduces the stiffness of the ore barrel
he AP60O shell mode amplitudes are estimated to be higher than the standard 3 oop core barrel responses hased
n scaling the measured responses 1o the APSOO reduced core barrel stiffnoss
The APS0O core barre! and reflector will be instrumented during the preoperational testing of the first plant t
letermine the shell mode frequencies and amplitudes

t1 A
A PHOO rea

Westinghouse desigr

sUpPports th Assinicaty

The prototype (reference) plant for the APSI0 is H. B. Robinson which has subs antially the same size and

perating coud.ions as the AP600. Structural differences include modifications resulting from the use of 1 7x17 fuel
the removal of the thermal shield and the change to the inverted top hat upper intemals support assembly. These
design changes were incorporated into the Doel 3 and Doel 4 reactor internals as well as the APSOU
The effects of these design evolutions from the reference plagt were shown by instrumented preoperational
' 4

testing at the Doel 3 (upper internals) and Doel 4 (lower internals) plants. The vibrational responses of the APe(X
reactor internals are characterized by the Doel 3 and 4 vibration measurement programs
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NRC REQUEST FOR ADDITIONAL INFORMATION

All transducers and associated hardware will be removed after the completion of the Hot Functional lesting.
Location 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:

I, 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

L

Six axially sensitive strain gages mounted just below the core barrel flange. These transducers will detect axial
vibration 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 luwer core plate weld.
These 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
piate 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.

~4

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 radiaily 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 a1d expected natural frequencies are found in
the vibration assessment program. The final values established for exp scted and acceptable levels will be established
prior to the start of testing

SSAR Revision:

210.102-2
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NRC REQUEST FOR ADDITIONAL INFORMATION

Revise the last paragraph of Subsection 3.9.2.4 as foliows

The reactor internals flow-induced vibration measurement program will be conducted during preoperational tests
of the first AP60O. 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 vibretion will be measured during the hot
functional test. Data will be acquired at several wmgeumru from cold startup to hot standby conditions. The
location of the transducers is outlined in Table 3.9-X""). The leads for the internally mounted transducers will be
routed through the top mounted instrumentation guide tube conduits through special fitting thai will be removed
following the test.

The bases used to establish expected and acceptable vibration levels and expected natural frequencies are found
in the vibration asscssment 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-
fions

(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 .

@m|mm 210.102-3
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[abl 1.9-X  First Plant AP-600 Reactor Internals V bration Measurement Program Transducer l ocations
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NRC REQUEST FOR ADDITIONAL INFORMATION

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 RAl 210.97
The stress limits and buckling stability limits are taken from ASME Code, Section [I1, Subsection NG and Appendix
F for Level 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 RAI 210.97. The stability
limit for the core drop scenario is discussed in Section 3.9.5.3 2. The design limits of internal structures are
discussed in the response to RAI 210.70,

SSAR Revision: NONE
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Question 210.104

in Revision | to WCAP-13054, under Section 3.9.2 of the SRP, an exception is taken to Position C. | in RG |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 210100 provides additional information on the definition of Non-Prototype Category I1 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 | to
the response for RAI 210.16, a vibration assessment analysis has been completed for the AP600 reactor internals.
As outlined in response revision | to RAI 210.18 a test plan for a vibration measurement program has also been
developed for the first APA00 reactor internals. The response to RAI 210. 102 contains an outline of the vibration,
measurement programa.  WCAP-13054, Revision |, Section 3.9.2 remains valid for Positions C.1 and C.2 in
Regulatory Guide 1.20.

SSAR Revision: NONE

210.104-1
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Question 2101056

In Revision | 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-Prototype Category Il as defined in position C.1.5 of RG 1.20. The 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 RAI 210, 100 provides additional information on the definition of Non-Prototype Category [l 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

w Westingt 210.1051



Use of baseplates with concrete expansion anchors is minimized in the AP600. Concrete expansion anchors may
be used for pipe supports. For these pipe support baseplate designs, the baseplate flexibility requirements of I}
Bulletin 7902, Revision 2, dated November 8, 1979 are met by accounting for the baseplate flexibility in the

aiculation of anchor bolt loads
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 210.109
In Section §.2.1.7 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 AP60U will be added to the SSAR.  The final list of Code
Cases used can not be established until component vendors are selected and components are procurred

Use of ASME Code (Cas.s in addition to those listed will be controlled as identified in Subsection §.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 |.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 APG0O are listed in Table 5.2-3. In addition. pRressure boundary components
may use other ASME Code Cases found in Regulatory Guides | 84 and 1.85, as discussed in Section | 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 | 84 and 1.85 on Class | components is authorized as provided in 50 55a(a)(3)
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-4-11 Special Type 403 Modified Forgings or Bars, Section lII, Division 1, Class | and Class CS.
N-20-3 SB-163 Nicksl-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 II, Division 1, Class 1.

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

210.1091
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NRC REQUEST FOR ADDITIONAL INFORMATION

Additional Material for Subsection NF, Class |, 2, 3 and MC Compc.ent Supports Fabricated by
Welding. Section [Il Division 1

N-122-1 Stress Indices for integral Structural Attachments Section [I1, Division 1, Class |

N-201-3 Class CS Components in Elevated Temperature Service, Section [11, Division 1.

N-249-11 Additional Materials for Subsection NF, Class 1. 2. 2, and MC Supports Fabricated Without
Welding, Section III, Division |

N-282 Metal containment Shell Buckling Design Methods, Section H1, Division | Class MC

N384 Procedure for Evaluation of the Design of Rectangular Cross Section Attachments on Class 2 or
3 Piping Section [l Division

N-319-2 Alternate Procedure for Evaluation of Stresses in Butt Welding Elbows in Class | Piping Section
I, Division |

L |

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

N-392-2 Procedure for valuation of the Design of Hollow Circular Cross Section Welded Attachments on
Class 2 and 3 Piping Section I1, Division 1

N-474.2 Design Stress Intensities and Yield Strength Values for UNS06690 With a Minimum Yield
Strengeh of 35 ksi, Class | Components, Section III, Division 1.

2142 F-Number Grouping for Ni-Cr-Fe, Classification UNS N06052 Filler Metal, Section 1X.

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

210.108-2
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NRC REQUEST FOR ADDITIONAL INFORMATION

Response Revision 1

Question 220.49

The seismic Category Il structures, such as the turbine building, the annex buildings | and [1, and the solid radwaste
building are sufficiently close to the nuclear island such that their collapse could affect the safety function of
Category | structures. The structural integrity is the requirement for seismic Category Il structures. Therefore,
provide the reason why the seismic Category 11 structures are excluded for the foundation analyses (Section 3. 8.5
of the SSAR).

Response: (Revision 1)

As described in the response to RAl 230,54, the only seismic Category [l structure adjacent to the nuclear island
is the high bay area of the radwaste building. The foundation for this building is a reinforced concrete mat on grade
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. The annex and turbine building have been
reclassified to non-seismic. SSAR Subsection 3.7.2 8, as revisad 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 | items. N

SSAR Revision: NONE

220.49(R1)1
(&) wsrs



NRC REQUEST FOR ADDITIONAL INFORMATION

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:

The shield building, containment vessel 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 basemnat, and seisinic 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 varying in thickness from six to twenty two
feet. The sate shutdown earthquake loads on this circular slab are the reactions from the containment vessel
(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-
I2.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 internal 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:

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

L]

For the two cases established above, reverse the direction of the horizontal seistnic 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 than the forces and moments established in step 3, then establish
additional cases and design the basemat accordingly.

SSAR Revision: NONE
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e structural design of the nuclear island is summarized n the follow ing design summary reports
®  Nuclear sland basemat and stability
®  Auxiliary building

®  Contaimment internal structures

®  Shield building
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NRC REQUEST FOR ADDITIONAL INFORMATION

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 sections 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 summéeries of the forces, moments, required reinforcing steel end 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 Revision: NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

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 coniinment 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. The discussion should consider CCS function during normal plant operation, LOCA or transient, LOOP,
and shutdown plant operation.

Response:

The component cooling water system (CCS) for current plants is required to he 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. The 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, the component cooling
water system for current plants aiso includes safety-related containment isolation valves for the portions of the lines
that penetrate the containment. .

The 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 satety-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 beundary 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 e the reactor coolant pumps are de-energized. Maintenance of pressure boundary integrity for these
componenis and reactor coolant pump coastdown capability, which are safety-related functions, are independent of
component cooling water system operation. Seec 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
system and containment cooling systems (see Sections 6.3 and 6.2). Therefore, 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

410.1171
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 118

Section 9.2.2 of the SSAR states that the component cooling water system is a non-safety-related, closed loop cooling
system that transters heat trom vanous plant components 10 the service water system duning normal phases of
aperation and removes core decay heat and sensible heat for normal reactor shutdown and cooldown from various
plant components. The components that were referred (o 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 staff has determined that the description of those components should not be treated as
proprctary informaton. Revise the SSAR 1o bring this information into the non-proprietary version of the SSAR.

Response

The components to which the component cooling water system (CCS) provides cooling are identified on Figure 9.2.2
1. Component Cooling Water System Simplified Flow Diagram.  This figure is in the non-proprietary portion of the
SSAR. See the response to RAL410.117 for a discussion of why the component cooling water system is nonsafety-
relwed. Since the component cooling water system components used for transterring heat from various plam
components 10 the service walter system (SWS) are nonsafety-related, no further description of these components is
needed in the SSAR. Ongoing discussions are planned between Westinghouse and the NRC regarding agreement
on the scope of proprictary information.

SSAR Revision. NONE

410.118-1
(&) mererae



NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 121

For the SWS, Section 9.2 1.1 of the SSAR states that failure of the service water svstem of its components will not
alfect the ability of safety-related systems to perform therr intended safety function. There is no similar statement
in the SSAR for the CCS.

Clarify 1t the same statement is applicable for the CCS. Does the CCS meet the guidance of Position C.2 of
RG 129 tor the non-safety-related portions!  Provide the bases for this position,

Response.

The statement that failure of the component cooling water system or its components will not atfect the ability of
salety-related systems 1o perform their intended safety function is applicable to the component cooling water system.
The component cooling water system conforms to the guidance of Position C.2 of Regulstory Guide 1.29. as
described in the response to RAT 210,36, Please reter to the response 0 RAT 410,117 for o discussion of the non-
satety related nature of the CCS

SSAR Revision: Revise Subsection 9.2.2.1.1 as follows:
9.3.2.1.1 Safety Design Basis

Failure of the component cooling water system o its components will not affect the ability of safety-related
systems 10 perform their intended safety functions. The component cooling water system serves no safety-related

tunction except tor contanment isolation and theretore has no nuclear safety design basis except for contanment
isolation (see Subsection 6.2.3),

410.1211
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 122

10as andicted in WOAP- 13084 regrding complianee with Section 9.2.2 of the SRP that the AP&O0 design wall mest
the reguizements of GDC 4. GDC 4 regquires that SSCs important 1o safery shid) be designed 1o accommodate
environmentid and dynamic effects.  Demonstrite in the SSAR how GDC 4 1« met by the CCS

Response
The Component Cooling System (CCS) s not o sifety-reliuted system . The only safety tunction pertormed by the
component cooling waler system is containment isolation. The component cooling water sysiam components which

provide the contnment isolation function are desighed 10 accomodate environmental and dyaamic eftects and thus
sitisty GDCA. (See SSAR Chapter 3 and Secnon 6.2.1)

SSAR Revision NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 123

(s indicated i WOAPTA054 regurding compliance with Section 9.2.2 of the SRP that the APSOD desipn will meet
the reguirements of GDC 44, 45, and 46 for the CCS. Demonstrate in the SSAR how the above GDC are met by
the C°CS

Response

The tesponse 10 RAT 410,117 demonstrutes that the component cooling water system (CCS) s nonsadety-related
except for contunment isolation valves, GDOC 44, 45 & 46 relate 10 the capability to transfer heat loads from safety .
reltod structures. systems and components 1o a heat sink - Accordingly, GDC 44, 45 & 46 do not apply 10 the

component cooling water system

The next revision of WCAP 13084 will change the indication of compliance 1o GDC 44 45, & 46 trom " Acceptable’
10 "Not Appheable”

SSAR Revision NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 124

Iy andicated i WOAP- 13034 regarding compliance with Section 9.2.2 of the SRP that the APGOO design will nget
IEEE 279 for OCS nstrumentation.  Demonstate in the SSAR how  this  commatthient lor the AP
COS wstrumentation s et Specifically, provide addinonal information 1o address the stall review guidange stated
in Parngraph 11144 of Section Y.2.2 of the SRP with respect 10 meeting [EEE 270

Response

SSAR Subsection S4.1.2.1 provides o desenption of the instrumentation used 0 monitor RCP petformance, alen
aperators of abnormal conditions and sutomaticadly ermimate operition

As stated in SSAR. Subsection 7.1.2.2, a reactor trip signal s generated by 4 high reactor coolant pump bearing
witer tempernture,  This signad as not from an instrument in the component cooling wiler system.  None of the
stnals used for monttoning or controlling the reactor coolant pumps onginate from the component cooling witer
system. Since the component cooling water system function (o supply cooling water to the reacton coolamt pumps
is nonsifety related and none of the comp aent cooling water system instrumentation performs a safety -related
function, the component cooling water system 18 not required o be in complinnee with IEEE 279 .

The next revision of WOAP 13054 will change the indication of compliance to IEEE 279 from “Acceptable” 10 “Not
Apphicable”

SSAR Revision: NONE

10.124-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 125

Section V226 of the SSAR, “Inspection and Testing Requirements.” describes operstional testing of CCS
components without specifics, such as test frequency and acceptance criteria.  However, Section C11.2.3 and
Table CH-S of the PRA states that it s assumed that most of components (pumps, heat exchangers, and vilves
mvolved in trn operation change) are tested quanery. and other muntenance valves are assumed 10 be tested once
every refueling cycle.

Confirm that the tests assumed i the PRA are a design requirement for COL applicans (o carry out. 1 that 1s the
cise, revise Section 9.2.2.6 of the SSAR 10 delineate the testing and inspection program.  In addition, because there
are no techmcad specifications tor the CCS. where will the test requirements i terms of the test fequency and
noceptance ontena be specified”?

Response

Since the CCS as in operation during plant operation, there are no in-service testing design requirements imposed
(o support PRA reliability assumptions. The APGOO In-Service Testing Program is discussed in the response to RAJ
21).24. .
The CCS provides a sigmaficant nonsafety-related function during reduced RCS inventory conditions.  As described
i Reterence 4101251, the following surveillance will be performed to verity the shon-term avadlability of those
portions of the CCS hat support the RTNSSaimportant function:

Demonstration of system avadability prior 10 entering reduced reactor coolant svstem inventory shutdown
npumuum

Relerence:
4100251 WCAP-13856, APSOO Implementation of the Regulatory Treatment of Nonsafety-Related Svstems

Provess, September 1993

SSAR Revision. NONE
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 129

Section 9.2 822 of the SSAR suutes thit codes and standards applicable (o the turbine building closed cooling wiater
system are listed in Secuon 3.2 Table 3.2-3 of Secuon 3.2, “Classification of Components and Systems,” s
supposed 10 list this information. However, the staff finds that the turbine building closed cooling witer system is
notincluded in the table. Revise Table 3.2-3 10 include the above information for the turbine butlding closed cooling
water svstem

Response

The turbine building closed cooling system (TCS) s classified as APGO0 Class E. TCS is listed in Table 3.2-4 sheet
107 of 107 as one of the systems that contain no components that are Class A, B, C, or D. Class E components are
designed 1o industria) standirds as discussed o note 12 of Table 3.2-1

SSAR Revision

Revise Subsection 9.2.X.2.2 as follows:

02822 Component Description

Comben bl shiabedards apphicabie 4o the turbiie butlding closd cooking winles system-aie bsted o Turbine building
closed cooling water system component ¢lassification is given in Section 1.2 Equipment parameters are given in

Table 9.2 8.2

410.129-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 132

Demonstrate that the turbing budding closed cooling water system pumips. have sufficient avallable net positive
suction head (NPSH) at the pump suction locations

Response

Ax can be seen from SSAR Table 9.2 X2, temperatures in the turbine butlding closed cooling water system (TCS)
are moderate and Duid vapor pressures are well below amosphenc. The TCS surge tank muntwns o minimum head
aviiillable at the sucuon of the TCS pumps. The TCS pumps are located at the base slab of the turbine building
televation 1007) and the TCS surge tank is located above the operating deck (elevation 1617, The gravity head from
the surge tank mantains an ample avilable net positive suction head (NPSH) at the TCS pump suction

SSAR Revision NONE




NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 134

Provide information woth respect (o the analysis of postulated cracks in moderiste-energy piping svstems for the
turbine building closed cooling water system

Response

Puping and flind containing components of the turbine butlding closed cooling water system are located entirely
within the trbine buldding, As stated in SSAR Subsection 1.2.X, no satety-related equipment is located in the turbine
budding.  Thus, postulated cracks i the system piping will not impact safety-related components through
mechanisms such as jeCimpingement. Possible Nooding eftects trom fulure of the svstem piping are enveloped by
flooding effects of the curculating water system which. as described in Subsection 104,823, will not result in
detnmental etfects on safety-related equipment. Water from the failure of TCS components cannot reach sidety-
related equipment

SSAR Revision NONE

410.134-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 141

Section 10.2.2 of the SSAR states that there are no safety-related systems of components located within the turbine
butlding . Are there any sudety related structures thit need 1o be considered for turbine-missile protection!

Response

As discussed in SSAR Subsection 1513, due o the otientation of the turbine generator relative 1o salety-related
structures, systems, and components, the potential for damage from turbinge missiles 18 negligable, Safetyv-related
structures, systems. and components are located outside of the high velocity, low tragectory missile strike zone s
detined by Regulatory Guide 1115

SSAR Revision NONI
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 148

Section 10.4.2.2.2 of the SSAR states that Section 3.2 provides the guality group and associsted quality standards
for the condenser wr removal system. However, the staff cannot find the information on the quality group and
nssoctited quakity standards of the condenser wir removad system in Table 3.2-3 or Section 3.2 of the SSAR, Provide
the above inlormation

Response
The condenser wir removal system (CMS) i classified as APGOO Class E. CMS is listed in SSAR Table 3.2-1 sheet
HO7 of 107 as one of the systems that contan no components that are Cliss A B, C. or . Class E components

are designed 1o industnal standards as deseribed in note 12 10 Table 3.2-1.

SSAR Revision NONE
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Question 410 156

Section WL L2 of the SSAR indicates thit the CAS provides essentiglly oud-tree e for pneumati
instruments” while Sectuon 3122 discusses “The three oll-free rotary compressons . 1 the “ar vompressors are
not truly onl-free, then what 15 the muamaem total od o hvdrocarbon coment, excluding the non-condensables!

Response

The rotary screw air compressors are oil free. Even the Cleanest supply air in an industrial environment may contain
sommie ot and/or hydrocarbon imparities from sources othet than the compressar. To provide tor desiceant and
nstrumentation protection, a coalescing oil filter 1s placed upstream of the air dryers 10 remove the atmospheric
hvdrocarbon imparities,  The maximum  hydrocarbon content downstream of the filter s 1.0 ppm.  Actual
contaminant levels should be much lower in this system

SSAR Revision NONE

410.156-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 172

Explan how the deletenous effects that dust and dint have on diesel genermor operation and reliability will be
minimized Oncluding the effects on electrical equipment)

Response

The deleterious effects of dust and dirt on the non-safety related diesel generstor operation and relubility (including
the etfects on electnoal equipmoent) are addressed as follows

1 The equipment procurement specifications for electncal equipment (require dust tight enclosures)

.
o)

The venulation system (o the service module (which includes most of the electric switchgear) utilizes inlet air
filters

1) The standby ventilation system 1o the diesel generator building ( utilizes indet air filters)

SSAR Revision NONE ’
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 410 189

Section 104912 of the SSAR indicates that the instruments and electric valves for each of the two startup
Teedwater pumps are powered by the standby source motor control center circuitry, Desortbe the fuilure position of
the electnically opetiated valves at pump suction and discharge lines

Response

The startup teedwater pump discharge solation valves are motor-operated.  These valves e normudly closed and
interlocked with the startup feedwater pumps so that they open only when their respective startup feedwiter pusmp
1510 service. [ both the nomal ac power and the onsite standby ac power sources are unavailable, these vidves
fol a1

The starup feedwater pump suction header isolation vidves are pneamaticallv-actuaed. The isolation vilve tor the
deavntor storage tank 15 normally open and fails close. The isolation valve for the condensite storage tank is
normally Closed and fails open. The individual pump sucuon isolation valves are manual valves that e normally
open

SSAR Revision ’

SSAR figure 10471 will be updated o0 show the startup feedwater pump suction header isolation valves as
poeumiaticallv-aactuated. SSAR subsection 104922 will be revised as follows

Startup Feedwater Pump Suction Isolation Valves

Moot abens] gt vinbuasn bes firovachon on Dot e secbion s From e et b siorage Lok aied Comdeisaie
btk b e sharg beedwaier Pasps Tl deaeralon vaive feceives an ot sipial o o wath b ol
SOt dak devel  Opeimig of the vidves ovets dBiifig prerids o operation of the startug lesdwater bor plani

Prcumaticallv-actuated gate valves are provided on both the suction lines from the deacrator storage tank and
condensate storage ank (o the stantup feedwater pumps.  The isolation valve from the deaerator storage tank is
normally open, and fails close. The isolation valve from the condensate storage tank is normally closed and fails
open. The system is designed 1o automatically switch valve positions from thewr normal position on low deaerator
storage tank level,

The individoal pump suction solation valves are normally open, manually -operated valves.
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Y

APLOOD

Question 410 237

Figure 1.7-2 of the SSAR refers 10 "Reference C,* but no such reference 1s provided. Provide Reference C.
Response

Reference C is the List of AP600 plant systems, which provides the 3-letter system abbrevistions and the full

descriptions of the numes of the AP600 plant systems. This information for plunt systems mentioned in the AP600
SSAR s provided in SSAR table 1.7-2,

SSAR Revision. NONI

410.237-1
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Question 435 .74

Chapter 3 of the AP600 PRA indicates that the recovery probability used for loss of offsite power was taken from
Revision 2. Volume I11, Appendix A to Chapter | of the EPRI ALWR Requirements Document. The recovery
probability given in that revision of the Requirements Document 1s not appropriate for use in the AP600 design
hecause that probability was derived from plants with two sources of offsite power available during power operating
modes.  The AP6O0 de<ign has only one source of offsite power available during power operating modes.  The
second source of offsite power is described as a maintenance source to be used during plant outages Revision 4
to Volume [l of the EPRI Requirements Document provides appropriate recovery probabilities for offsite power
sources like those used in the AP600 design. Therefore, the recovery probabilities provided in Revision 4 of the
EPRI document that are appropriate to the APS00 offsite power system design should be used in the AP600 PRA.
Address this concern.

Response:

There are two offsite power recovery probabilities modeled for the loss of offsite power event tree. The probabilities
are for offsite power recovery in one-half and 24 hours, event tree top events ROS and R24, respectively. These
probabilities will be recalculated during the APS00 PRA update. Retlected in this caloulation will be the appropriate
AP6O0 offsite power source design

PRA Revision:

The PRA will be revised by December 31, 1994

SSAR Revision: NONE

@ Westinghouse 435.741
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Question 440 55

As stited in Section 6.7 of NUREG- 1449, the stall has noted instances i which the tailure of temporary RCS
houndanies (such s freeze seals used (o temporanly isolate fluid systems, temporary plugs for nuclaar instrament
housings. and nozzle dams installed in the hot-leg and cold-leg penetrations 1o steam generstors) can lead 1o o il
non-solible Joss of reactor coolant. This concern 1s of specil importance in PWRs because the emergency core
cooling system (ECCS) s oot designed 10 automatically mitigate accidents initiated ot pressures below i
few hundred psig and is not normally fully avalable for manual use during these conditions.  Address this concetn
with respect to fadure of temporary boundanes in the APGOO design (see also Q440,53 Q4400 86, Q4401 5K (3440 71,
and Q440.72)

Response

The APOOO passive safety-related systems provide the satety-related means for protecting the plant during all maodes
of operation including shutdown and refuching. The APS includes design features 1o mitigate accidents that ocour
at low pressures. The passive safety-related systems are designed 1o either automatically mitigate events that oceu
during shutdown, or ae avaglable © - snual actuation, a8 desonibed in Reference 440,551 The APSOO technict
specihicanions entify when the vanoc. sortions of the passive safety-related systems are required (0 he avilable.
The response 10 RAL 440,58 provides the AP0 wechnical specifications for shuidown.

Portons of the passive systems are required o be operable during modes of operation until mode 6, when the
retucling cavity has been flooded, and the upper internals have been removed. At this point in time, the stored heat
capacity of the water i the refueling cavity is sufficient © mantain the reactor in a safe condition for an extended
period of time (at least 72 hours) without need tor operator recovery actions in case of o loss of decay heat removal
In all other modes, the avalability of the passive safety-related systems is maintained via technical specficiations
and the sulety-related systems” redundant design features,

The avinlability of the passive safety-related systems during shutdown as described above significantly reduces the
nisk assoctated with fadures of temporary RCS houndaries. In addition, the following APSO0 design features raduce
the risks associated with temporary RCS boundaries:

Steam Generator nozzle dams - the APSOO steam generator nozzle dams are classified as AP6OO Equipment
Class C so that the design, manufacture. installation, and inspection of this boundary (when installed) are
controlied by the following requirements: 10CFR21: 10CFRS0, Appendix B; Regulatory Guide 1.26 Quality
Group C; and ASME Bailer and Pressure Vessel Code, Section 111, Class 1. In addition, this pressure
houndary is classified as Seismic Category | so that it 15 protected from failure following a safe shutdown
carthquake.

Elimination of temporary plugs for nuclear instrumentation - The APSO0 does not contain bottom mounted
intrumentation that require temporary plugging during shutdown and refueling. The APSOO wilizes a fixed
INCoOre System,

@m | 440.55-1
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Current plants remove the excore detectons from above the excore housings through the oo of the
refuching cavity. Duning refuching operations, these holes are plugged 1o tacillitate o whing of the refuehing
cavity. The APGOO has eliminated these tempotary plugs by designing the excore instramentation 1o he
mserted from below the excore housings,

Reduced reliance on freeze seals - the APAOO has reduced the potential applications for freeze seals by
feducing the number of lines that connect to the RCS and by providing the ability o pertorm operability
tests on many vilves that connect (o the reactor coolant pressure boundary. This improved 18T reduces the
requirements for dissasembly of reactor coolant pressure boundary valves to test their operability. See the
response 10 RAT 210.24 for a discussion of the AP&X IST requirements.  The use of freeze seals duning
A torced outage will typically occur in cold shutdown (Made $), when the passive core cooling systerm is
required o be available

s

WOAP- 13793, APOGDO Systems / Event Matrix, June 1994,

SSAR Revision NONE
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Question 440 50

Provide o descniption of the design Teatures that are incorporated into the APSO design to merease the allowahle
witter level operating hand during mid-loop operation (o prevent o loss of decay heat removal capability and witat
Hooding the steam genetator and continment

Response

SSAR section §.4.7.2.1 desoribes the design features that are incorporated into the APGOO 1o increase the sllow able
wirter level opergting hand during mid-loop operation

SS5AR Revision NONE
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Question 440 62

Provide o discussion of design features of non-satety-related systems Tor normal shutdown operations, procedures
and techmical specifications that will reduce the risk o challenge passive safety systems and active non-safety - lted
systems for nccident mitgation duning shutdown operations

Response

The nonsatety-related systems, including those features that provide functions for notmal shutdown operati < e
discussed in thewr appropriate SSAR sections.  Please see Reference 440.62-1 1or o discussion of how  ihese
nonsafety-reluted systems reduce challenges 1o the passive safety-related systems

Hased on the resalts of the regulatory treatment of nonsafetyaelated systems (RTINSS) evaduations documented in
Reference 440,622, no technical specifications are reguired for the nonsafety -related systems,  Reference 440622
provides short tenm avadlability recommendations tor those portions of nonsatety-related systems that perform
tunctions adentified us RTNSSamportant

References

4406241 WOAP- 11795, APHIND Systems 1 Events Matnix, June 1994

440622 WOAP-13RS6, AP6OO Implementation of the Regulatory Treatment of Nonsafetyv-Relaied Systems
Process, September 1991

SSAR Revision NONE
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e R S

NRC REQUEST FOR ADDITIONAL INFORMATION

Question 440 63

Provide a discussion of anadyses thit demonstrate that the design of passive sadety-related systems and active non-
satety-related systems s adeguate for mitigating the conseguences of loss of ac power, inadvertent RCS drainage,
and loss of normal residual heat removal system events during shutdown and mid-loop operations. The intormation
shoctd cchude the assumptions and methods used in the analyses with o discussion of testing data to support the
adeguacy of the assumptions and methods. and analvtical results,

Response

The APGOO pas rve sadety-related systems provide the safety -related means far protecting the plant during all modes
of operation including shutdown and refucling. The events deseribed Coss of ac power, inadverient RCS drainage,
and loss of normal residual heat removal system) are mitigaied as descrbed in Reference 440 631, Shutdown events
and midloop operations are evaluated in the AP PRA and results indicate o low contribution 1o core damage from
shutdown events

In addition. shutdown events are included in the APSOO implementation of the regulatory treatment of nonsalety-
related systems process. As described in Reference 44061.2, the shutdown events are a low contributor 10 th
focused PRA. The evaluation of shutdown initiating event frequencies does identify RTNSS important nonsatety-
related funcuions. Those functions and the corresponding regulatory oversight proposed are included in Reference
440,632,

For events that ocour an hot shutdown, hot standby. or cold shutdown (prior 10 reduced inventory operations), the
tull compliment of passive safetyrelated systems are avadlable 0 miatigate an event,  For reduced invanton
conditions, the passive RHR hoat exchangers, accamulators, und core makeup tanks are unavialable or ineffective.
Prior 0 and during reduced inventory operations, precautions are taken such as opening  the  automatic
depressurization system (ADS) valves connected (o the pressurizer and assuring containment closure capability.
During midioop operation, protection is provided by IRWST injection (motor-operated isolation vidves 1 the
mjection ine we closed and operable). These solation vadves would be manually opened following a loss of normal
resadual heat removal, ac power, or low RCS inventory. In addition, these valves receive signals from the nonsatety-
related diverse actuation system to astomatically open on a low RCS inventory signal (after 4 30 minute time delay),

References

44063 WOCAP-13793, AP6OO Systems / Events Matrix, June 1994,

440 63.2 WCAP- 13886, APAOO Implementation of the Regulatory Tremtment of Nonsatety-Related S ystems
Process, September 1993,

SSAR Revision. NONE

440.63-1
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Question 440 65

Ontage and manntenance activities require only minimal isolstion of important systems and components, How does
the APGOD design take this ino consideration !

Response

The APOUO passive safety-related systems provide the safety-related means for protecting the plant during all modes
af operation including shutdown and refueling. when outage and maintenance activities oceur, As such, the APHX)
techmcal specifications identity when the vanious portions of the passive safety-related systems we requited 1o he
avilable The response to RAL 430,55 provides techmical specifications for shutdown

Partions of the passive satety related systems are required 1o he aperable during all modes of aperation untl mode
6o when the refuching cavity has been flooded. and the upper intemals have been removed. At this pownt in e,
the stored heat capacity of the water in the refueling cavity is sufficient 10 maintain the reactor in o sde condition
for an extended peniod of tme Gt least 72 hours) without fieed for operor recovery actions in case of a loss of
decuy heat removal. In- other modes, the availability of the passive safety related systems is maintained vig technicy
specifications and the safety-related systems™ redundant and diverse design features,

SSAR Revision NONE
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| Question 440 69
Genenc Letter (GL) X7-12 requested mformation regarding Jowes reacton coolant systemn (ROS b inventony opsetition
How does the APAO design comply with GL X7.127
Response
APGOO comphiance with Genens Letter (GL) X712 . as well as GL 8% 17 are discussd in SSAR section 1,95, under
the paragraph entitled Midloop Operations. In addition, SSAR secuon §.4.7.2. 1 discusses the APGOO design [emtures

addressang midloop operations

SSAR Revision NONF

@ — 440.69-1
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Question 440 71

As dicussed i Chapter 2 of NUREG- 1449, the stalf reviewed operating cxperience 10 ensare that its eviduation
encompassed the range of events encountered during shuidown and low-power apenition. The data base considered
by the stadl includes Boonsee event reports, NRC internal reports, and virnous inspection reports to determine (he
types of events that take place duning refueling, cold and hot shutdoson, and low -power operation. Discuss the range
of pperating expenence during shutdown operations considered in the AP60O design and demonstrate that the AP6K
design adequately encompasses the shutdown events occurred in the industry (see nlso Q440.87, Q440 88, (Qddl) §6,
(440 5%, and Q4400.72)

Response

In the design of the AP6OO, Westinghouse has built upon its proven design hase of previous plant designs, and has
ncorporated the lessons learned from operating plants. The AP0 designers review License Evont Reponts, NRC
Genenc Leners and Information Notices, and review the INPO SER s and SOER 's. References 440.71-1 and 440.71-
2 provide i description of the range of shutdown operating expenence considered in the APSO design. In addition.
shutdown and low power events are included in the APSOO implementation of the reguliory treatment of nonsatetys
related systems process.  As described in Reference 440071-3, the shutdown events dre o low centributor 1o the
tocused PRA. The evaduauon of shutdown initiating event frequencies identifies RTNS S-important nonsafety -related
functions. Those tunctions and the corresponding regulatory oversight proposed are included in Reference 440 711

Chapter 2 of NUREG- 1449 provides a retrospective review of events al operating reactors and includes evaluations
of the following events:
< loss of shutdown cooling

loss of reactor coolant inventory

hreach of contginment integrity

loss of electrical power

overpressurization of reactor coolant system

flooding and spills

imadvertent reactivity addition

Two magor observations were made as a result of the evaluation of these operating events. The first observation wiis
that a greater percentage of the events were caused by human errors than by equipment errors.  The second
observation wis that the events did not reveal new unanalyzed issues, but instead, appeared 1o represent an
accumulaton of errors or equipment failures or i combination of the two,

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

m i 440.71-1
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Loss of Shutdown Cooling

As deseribed in NUREG-1449, the loss of shutdown cooling can be anitiated by the loss of Oow in the RHR or
support systems. The APGDO passive safety-related systems hive shutdown cooling capability, and provide protection
trom a loss of shutdown cooling event. See the response to RAL 44063 for a discussion of how the passive sadety-
relgted systems provide shatdown cooling following an event,  The nonsafety-related shutdown cooling svstems
(normal RHR, component cooling water, service witer) provide the normal means of shutdown heat rémoval,

NUREG 1449 explains that loss of shutdown cooling arises dug o the problems associated with midloop operations,
The APAOD design features that addres: reduced reactor coolant system inventory shutdown aperations are discussed
in SSAR Subsection $4.7.21. These design features are specifically incorporated as o result of the industry
expenence described ain the referenced reponts. These features include:

Loop piping offset thut allows midloop operations 10 be performed ot o much higher RCS water level
Step nozzle connection thiat significantly lowers the mimmum acceptable RCS level dunng midloop

No RHR throtthing 1s required during midloop. even with the RCS at saturated conditions

Selt-venting suction line that eliminates local high points allows for immediate restart of the RHR puripy
alter wr-minding

Redundant, remote hot leg level readout in the main control room

Improved RCS dramning procedures

In addition, SSAR Subsection 1.9.8 addresses the beensing issues contained in SECY 90-016 which includes midloop
aperations.  Please refer to the responses 10 RAI 210,037 and 210.061 for SSAR revisions of these sectons,

Loss of Reactor Coolant Toventory

A review of the operating expenience shows that loss of reactor coolant inventory events at shutdown have occurred
for various reasons such as opening of the RHR relief valve, PORV and block valves opening simultaneously duning
testing, and loss of pressure in the reactor cavity seal ring allowing drainage from the cavity, The APAHX) has
iuddressed this issue by providing safety-related protection against a loss of inventory during shutdown. See the
response 10 RAL 440 63 for o description of the safety-related protection aganst a loss of RCS inventory,

In addition, the AP6OO has incorporated other features 10 reduce the probability of a loss of inventory during
shutdown. The set pressure for the normal RHR relief valve is higher than typical PWRs, and therefore challenges
16 this reliel vadve should be fewer. The AP6X) does not use power-operated relief valves nor does it employ power-
operited vidves o provide low temperature overpressure protection.  This reduces the probability of a spunous
opening of a power-operated valve during shutdown operations.

440.71-2 @
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Breach of Containment Integrity

As described in the NUREG, a breach of contwnme ot coupled with postulated events could increase the severity of
ancevent. The APAOO has reduced  the requireme ats for containment integnity at shutdown operations 1o mid-loap
operations. Results provided in SSAR Chapter (€ demonstrate scceptable offsite doses for the limiting fuel drop
aceident without contmnment integrity, Therelore, the APAOO s less susceptible 1o problems associated with @ hreach
al contanment integrity

Loss of Electrical Power

The satety significance of a loss of electrical power depends on the part of the plant affected. Since the AP
satety-related systems do not rely on ac power to perform their safety-related function, the probability of a loss of
electncal power resulting W a loss of safety functon is greatly reduced. This is demonstrated by the results of the
APGOD PRA report, and the results of the focused PRA presented in Reference 440.71-3,

Overpressurization of Reactor Coolant System .

These events are precursors (0 exceeding the reactor vessel britth: fractare limits.  The APHIX) has addressed this
msue with design features and techmical specifications,  Whereas current PWRS rely on the power-operated relief
valves 1o protect the RCS from a cold overpressure transient, the AP&UO employs a passive reliel valve o protect
the RCS. The reliability of the RHR reliet valve o protect the plant is higher than  of power-operated valves.
Techmeal specifications and administrative procedures are employed 10 reduce the probability of a low temperature
overpressure event

Flooding and Spills

The safety significance of flooding or spills depends on the safety-related equipment affected. The AP60 includes
floading protection for satety-related equipment, valves, and instrumentation, The AP60O the passive safety-related
systems are designed to Mlood portions of the containment to maigate an accident.  Consequently. safety -related
equipment, valves, and instrumentation that are located in areas designed for flooding are qualified o perform thew
safety-related functions under flooded conditions, This results in the APG00 being less susceptible tan current PWRs
to flooding events that occur at shutdown  SSAR Section 3.4 provides the description of the AP6(0 provisions for
flood protection. PRA section 9.1 provides the AP60O internal flooding probabilistic risk assessment.

Inadvertent keactivity Addition
The APG has safety-related protection from boron dilution events that could occur during shutdown from mode

I through mode S Technical specifications are provided to protect the plant from reactivity events that occur in
mude 6.

440.71-3
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Reterem es

440.71-) WOAP- 14118, Review of Plam Operating Expeniec ¢ i the Application of the AP, July 1994
440.71.2 WOAP 3859, Operational Assessment for APGOO, Diece wber 1992

440,71-3 WOAP-LIRSH, APHO Implementation of the Regulatory Treatment of Nonsafety-Related S vstems
Process. September 1993

SS5AR Revision

Please refer to the responses to RAL 210,037 and 210,061 for revisions of SSAR sections 195 and §4.7.2.1
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Question 440.81

Technical Specification LCO 5.4.13 for the LTOP system requires that, with the accumulators isolated. either the
NRHRS suction relief valve or the RCS depressurized with an open RCS vent of greater than or equal to 5.4 square
inches be operable.

a. This appears to allow the use of an RCS vent when the RCS is depressurized in lieu of the NRHRS relief
valve for LTOP. Discuss this matter in Section 5.2.2 of the SSAR? How is the RCS vent size
determined?

b As ¢ -« lution of Generic Issue 94 regarding LTOP, Generic Letter (GL) 90-06 states that the LTOP
ava.abiiity should be ensured by limiting the allowable outage time to 24 hours for a single LTOP channel
whil perating in Modes 5 and 6. Explain how LCO 3 .4.13 requiring operability of either the relief valve
ar the RU" depressurization comply with GL 90-06.

If the NRHRS suer -+ relief valve is inoperable, Action Item C of LCO 3.4.13 requires either that the
relie? valve be restores « operable status or that the RCS be depressurized and the RCS vent be established
within 8 hours. Has an analysis been made to determine whether the RCS can be overpressurized withir?
the 8 hours when the relief valve is inoperable and the RCS depressurization is not initiated? Address this
concern.

gsponse:

The normal residual heat reny val systom (RNS) relief valve provides low temperature overpressure protection
during shutdown operations i ( low reactor coolant system temperatures. If the normal residual heat removal
system relief vaive is inoperable, the Technical Specifications require the reactor coolant system to be
depressurized. and a vent of ¢ 4 square inches to be opened to protect the reactor vessel from low temperature
overpressure events. A vent . ize was selected to bound the area of the normal residual heat removal system
relief valve inlet pipe. Since tie actual valve area will be less than the area of the inlet piping. an area equal
to that of the valve inlet area is udged to be sufficient as & minimum vent area required when the relief valve
is out of service. This allows the aperator 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 channe! refers to a low temperature overpressure protection system (LTOP) system that requires
instrumentation to actuat +  fvalves. The AP600 LTOPS employs a passive device to provide this function.
If the normal residual heat \ 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 AP600 reactor vessel will not be exceeded for the design basis
LTOP events.

@ 440.811
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¢, The reactor coolant system could become pressurized above the Appendix G limits if a design basis LTOP event
occurred when the valve was inoperable, and the reactor coolant system vent was not established. However,
the probability of such an event is very low considering:

¢ the amount of time that the valve is required to be available is very low (modes 4 and S, reactor coolant
system temperature < 350°F, until mode 6 when the reactor vessel head is removed)

¢ the normal residual heat removal system relief valve is a passive device that requires no power or control
logic and has a very low unavaiiability frequency

Current LTOP systems that use active valves 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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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 subcritical condition, consistent with the passive containment cooling
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 subcritical 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 flow ing to
the core makeup tanks while cold core makeup tank water flows to the reactor, This mode of operation provides
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 sized 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
sufficient 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

4. Discuss the required boron concentrations to maintain the shutdown margin for cold and post-
depressurization conditions, and the source of boration to be used to implement LCO 3. 1.l and 3.1.2.

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

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

Response:

For cold shutdown conditions (pressurized or depressurized), the required boron concentration to maintain®
shutdown margin i< 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
tanks provide a safety-relatec 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 water
circulating up (o 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 S 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 similar to the boron concentrations in current operating plants.  AP600
stores boric acid reduced concentrations, less than 4500 ppm, that do not require heat tracing or special room
heating.

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 440.104

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.” The core makeup tank discharge line contains 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. However. for
an accident where 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.

a.  The arrangement of two check valves in series does not meet the single failure consideration. Either
modify the CMT discharge line check valve arrangement, or provide justification for treating these
check valves 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?
Wiy 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. The 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 normaily keeps the valves open.
Because 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 siows down. This position is consistent with the PRA which treats standby
check valve failures as 2.0 E-7 fail/hr. The 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 § minutes after
it closes is therefore only 1.66 E-8, or § 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 (thermai 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 rever« flow.

440.104-1
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The technical specifications for the core makeup tanks do not address the normal position of these check valve
hecause 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 re-opening of the core makeup tank check valves
#s 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. One Fhe
eaky exception to this treatment h-the-passive-eore-coaking-system is made for the accumulator check valves, which
is consistent with the treatment of these specific cherk valves in currently licensed plant designs. The other
exception is made for the core makeup tank check valves failure to re-open after they have just closed during an
accident. This exception is based on the low probability of these check valves not re-opening within a few minutes
after they have cycled closed during accumulator operation.
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Question 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 remove 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.

a. How long can the NRHRS be out of service while relying on the PRHR system to maintain the RCS
at 400°F7

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

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

a.  What is the justification for crediting the non-safety-related hot leg level indication to cope with & loss
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 the
non-safety related systems or components, nor operator actions,

Response:

a. The reactor coolant system hot leg level indication has recently been upgraded to be safety-related. The SSAR
will be updated to reflect this change. Please see the responses to RAI 440.056 and 440.162 for a related
discussion.

b. The 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 resuits of the APS0O
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 passive
safety-related systems to mitigate the consequences of events that occur at shutdown

SSAR Revision:

S5AR Table 7.5-1 will be modified as follows:

440.1131
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NRC REQUEST FOR ADDITIONAL INFORMATION

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 (hese 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 1960'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 |
Yankee Rowe
Indian Point |
SELNI({taly)
SENA(Beigium)
Shippingport Core 2

S e e e

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 AP60O
canned-motor pump design. The lessons learned from these early plants have been incorporated into the APS0O
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 APS00 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 1960's. The 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 was 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
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Question 440.124

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

a.  Provide a pump head-capacity charactenstic curve,

b, Does the value of the moment of inertia include the moment of inertia of the flywheel and ali other rotating
parts”

¢ With regard to the canned-motor pump performance, Section 5.4.1.3 1 of the SSAR states that minimum
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. [t further
states that the required NPSH for the impcller represents 1 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:
a.  Table 440.124-1 provides the preliminar, 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-motor
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. [t may be necessary to restrict the operation of certain combinations of pumps when
running 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 440 124-)
PRELIMINARY PUMP HEAD-CAPACITY
CHARACTERISTIC CURVES

Flow Head
(gpm) {Feet)
¥ 463
10,000 405
20,000 393
27.500 391
35,000 360
40,000 326
45 000 288
51.000 240
55,000 206
60,000 163
65,000 117
70,000 55
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Question 440,130
The RNS is designed to provide defense-in-depth functions for cooling the RCS during shutdown operation

4. Provide ar analysis to demonstrate that the RNS RHR has the capability to ensure that the specified design
limits are uot 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 in a shutdown cooiing
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:

a.  The normal residual heat removal system (RNS) is not a safety-related system and as such, is not required ta
mitigate design basis accidents. The normal residual heat removal system is not credited in the Chapter 15.
accident analyses. The 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. The normal residual heat remeoval 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 LOC/, and is therefore not
considered in Chapter 15 accident analyses. The intersystem LOCA issue is discussed in SSAR subsection
54722

It a leak were to occur in the normal residual heat remov.l system during shutdowt. 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 level

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

440.1301
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available to provide makeup and core cooling during shutdown operation. See the response to RAl 440,63 for
a discussion of the safety-related protection from events that occur at shutdown

SSAR Rewvision: NONE
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Question 440.137

ltem A.1.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 |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.

ltem A 1.d of Appendix A to Regulatory Guide | 68 requires operavility 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 AP60O 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. The preoperational test program for
the passive core cooling system satisfies Item A.1.d of Regulatory Guide 1. 68

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

The AP60O Preoperational Testing Program is presented in SSAR Chapter 14.

SSAR Revision:

Appendix 1A 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.1 App. A.1.d Conforms b snbeias Beve bt sbii e thiie b e et o Hie

lased-by-the-PRHRA : d i
sookngsveiem: 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 systsm. The preoperational test program for the
passive core cooling system satisfies Item A 1.d of Regulatory
Guide |.68.

Preoperational testing of the APSO0 systems and components
that perform nonsafety-related decay heat removal (i.¢., not
credited in the plant safety analyses) is done o demonstrate

4401371
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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 AP600 design complies with
the Section 5. 4.7 and BTF RSB §-1 of the SRP  For those acceptance criteria or the staff positions that the AP&00O
design does not comply with, provide bases and justifications for these deviations  Address the following concerns.

BTP RSB S-1 states that the RHR system isolation valves in the suction lines should have independent
diverse interlocks to prevent the valves from being opened, uniess 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 tl at the logic for the outer valves
is identical to that provided for the inner isolation valves, 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 transmutters between the inner and outer isolation valves, and how this meets the diversity require-
ment of BTP RSB §-1.

’
BTP RSB S-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 equipment
Has this been considered in the design of the AP6007

ltem E of BTP RSB 5-1 states that the isolation valve operability and interlock circuits should be designed
50 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 ltein E of BTP RSB §-1?

Will boron mixing tests and natural circulation cooldown tests be performed in the first plant with AP600
design per BTP RSB 5-17

Response:

a.  Typically. diversity between the pressure transmitters that control the inner and outer suction isolation valves
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 [RWST
The discharge of the normal residual heat removal pump discharge relief valve is routed to the liquid waste
system effluent holdup tank
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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 s found in Section 3.1. However, the statement of compliance with these GDCs is not clearly described
1 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. [t 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 normal residual heat removal systems with General
Design Criteria (GDC) 2, 4, 5, 19, and 34 is presented in WCAP- 13054, Rev. |--"AP600 Compliance with SRP
Acceptance Criteria *  Further clanfication is provided below:

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

The decay heat removal function of the normal residual heat removal system (RNS) is not safety-related. However,
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 I, not to protect its capabilities to remove decay heat, but to protect the integrity of the
pressure boundary. The design of the normal 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 sufety-related decay heat removal is provided by the passive residual heat removal
heat exchangers.

SSAR Revision: NONE
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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 similce
functions during normal filling and venting operations

a.  ldentify any operational differences between the solenoid-operated valves and the manual valves.
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 valves are included in the operability program.
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 diverse
power source and its compliance with the guidance of Section 5.4.12 of the SRP that they be powered
from emergency buses.

L]

Response:

4. As described in the June 30, 1994 AP600 Change Report (NTD-NRC-94-4175), the AP600 head vent has been
maodified so that both trains of valves are identical remote ly-operated solenoid valves. There are no operational
differences between these trains of valves.

b, The remotely-operated head vent vaives have individual positive valve position indication and alarm in the
control room.

s

These valves are included in the AP600 operability program and their inservise testing requirements are
provided in the response to RAI 210.24.

d. The solenoid-operated valves are powered by the safety-related Class 1E DC and UPS System. This safety-
related system is described in SSAR Subsection 8.3.2. The 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 flow 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).

| ' : ol The head vent system consists of two paraliel paths of
two l-inch, open/close, solenoid-operated isolation valves -and-twe-manual-isolation-valves-connected to a |-inch
vent pipe located near the center of the reactor vessel head. The system design with two valves in series in each

4401411
(&) wang



NRC REQUEST FOR ADDITIONAL INFORMATION

flow path minimizes the possibility of reactor coolant pressure boundary leakage. The solencid-operated isolation

valves are powered by the diverse-vial-powersupphes 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-144, and IEEE-382.

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

T e, '41 '2
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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 vent pipe in the
AP600 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,

440.1431
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Question 460.26
Table 1118 of the SSAR should have an entry for N-16 primary coolant activity. Revise the table nccordingly
Response:

Table 11.1-8 of Revision 0 of the SSAR had a listing of N-16 activity. The listing of N-16 activity was removed
s part of the response to RAI 460 8. Table 11.1-8 has been revised to show coolant activity concentrations
caloulated by the GALE computer code. The GALE code does not consider N- 16 because it is not a consideration
in regard to effluent releases.

N-16 is & major contributor o the shielding source term for the reactor coolant system. Table 12.2-3 provides N-16
concentrations al various points in the reactor coolant system

SSAR Revision;

Revise the first paragraph of Subsection 11.1.1.4 as follows
’
Activation of oxygen in the coolant results in the formation of N-16 which is a strong gamma emitter. Because:
ot its short half-life of 7.11 seconds, N-16 is not of concern outside the containment. Table 12.2-3 provides N-16
cancentralions at various points in the reactor coolant sysiem.

@ Westinghouse 460.26-1
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 4901

Section 4.1 of the SSAR states that the AP600 fuel s similar to the 17x17 VANTAGE-SH fuel assemblies  Does
“similar" mean that the AP600 core will be analyzed as if it were a full core VANTAGE-SH? What are the bases
for the vahidity of the VANTAGE-SH analysis for AP60O applications”? (Sections 4.1 and 4 2)

Response:

The AP60 fuel assembly is a version of the VANTAGE SH fuel assembly with intermediate flow mixing grids
The word “simular” is used to emphasize the APSO0 mechanical design features common with the VANTAGE-SH
fuel assembly. The word “similar” is not intended to mean that the VANTAGE-SH results are directly applicable
to APHOO - Analyses and evaluations are performed to qualify each AP600 fuel assembly component 1o assure that
the design criteria are satisfied.  Because most AP600 components are the same as their counterparts on the
VANTAGE -SH design, for example. low pressure drop intermediate grids, the results from existing VANTAGE-SH
evaluations may be used for AP60O0.  AP600 design basis loads are evaluated to verify that the VANTAGE-SH
design basis loads are applicable and enveloping (or bounding) for the AP600 application
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 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 ZIRLO cladding

Under 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 you justify the application of one analysis to
support the actual design not analy zed?

Response:

Since the AP60O 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 be 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 with reduced axial neutron leakage. The AP60O 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 1o’
support extended fuel bumup applications such as these.

The 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 piant designs. Impacts (from the employment of
these design features) with regard to core design characteristics, operaticnal characteristios, and safety analyses, are
well known. Inclusion of any of the above design features individually or in combination into the AP600 could be
included in the AP600O fuel design.
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 491.7

Section 4 3.2.4.13 of the SSAR does not indicate whether an approved detailed review of the use of gray rods has
ever been made. Is there such a review currently waiting approval for utilizing gray rods in the APS00 or in any
of the existing Westinghouse plants?

Respornse:

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 employed in the AP600 1o provide a load follow
capability with no boron 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

Ciray rods are utilized in conjunction with the MSHIM (Mechanical SHIM) power distribution control strategy. A
topical report detailing gray rod operation in conjunction with MSHIM is scheduled and will be submitted 1o the
NRC for approval in support of the final safety evaluation report.
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NRC REQUEST FOR ADDITIONAL INFORMATION

Question 952 .74

Is the leakage power of 1. 3% from the heater rod power cable which runs through the lower plenum of the SPES-2
facility a portion of the total power of 4.9 MW or additive to the total power”

Response
The response to the RAJ is provided in the response 1o RAI 952,32
SSAR Revision: NONI
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