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April 29, 2008

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555-0001

Subject: Revised Response to Portion of NRC Request for Additional
Information Letter No. 41 Related to ESBWR Design
Certification Application - Reactor Coolant Pressure Boundary -
RAI Number 5.2-36 SOI

Enclosure 1 contains the GE Hitachi Nuclear Energy (GEH) supplemental
response to the subject NRC RAI originally transmitted via the Reference 1 letter,
and supplemented by NRC requests for clarification via e-mail and a
teleconference specified in Reference 2. This revised supplemental response
supersedes the previous responses to this RAI.

If you have any questionsor require additional information regarding the
information provided here, please contact me.

Sincerely,

ames C. Kinsey
Vice President, ESI Licensing
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References:

1. MFN 06-220, Letter from U.S. Nuclear Regulatory Commission to Robert
E. Brown, Request for Additional Information Letter No. 41 Related to
ESBWR Design Certification Application, July 10, 2006

2. NRC/GEH (C. Patel /T. Childress) teleconference on March 26, 2008
regarding proposed revisions to RAI 5.2-36 S01 response

Enclosure:

1. MFN 06-260, Supplement 6, Enclosure 1, Revised Response to Portion of
NRC Request for Additional Information Letter No. 41 Related to ESBWR
Design Certification Application, Reactor Coolant Pressure Boundary, RAI
Number 5.2-36 S01

cc: AE Cubbage
DH Hinds
GB Stramback
RE Brown
eDRF

USNRC (with enclosures)
GEH (with enclosures)
GEH/San Jose (with enclosure)
GEH (with enclosures)
0000-0076-8816 (section)



Enclosure 1

MFN 06-260 Supplement 6

Revised Response to Portion of NRC Request for
Additional Information Letter No. 41

Related to ESBWR Design Certification Application

Reactor Coolant Pressure Boundary

RAI Number 5.2-36 S01
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NRC RAI 5.2-36:

SRP Section 5.2.3, Revision 2, July 1981 states that the specifications be reviewed for
pressure-retaining ferritic materials, nonferrous metals and austenitic stainless steels,
including weld materials, that are used for each component (e.g., vessels, piping,
pumps, and valves) of the reactor coolant pressure boundary. DCD Tier 2, Table 5.2-1
is not complete because it does not list components in systems that are considered to
be part of the reactor coolant pressure boundary (RCPB). There are inconsistencies in
materials listed in DCD Tier 2 Tables 5.2-4 and 6.1-1 for the isolation condenser.
Provide material type, specification and grade, for all pressure boundary materials,
including weld material specifications and grades that make up the RCPB.

NRC RAI 5.2-36 SO:

In GE's response to RAI 5.2-36 (MFN 06-260), GE did not provide material
specifications for isolation and check valves used in the Class I portion of the feedwater
system. The staff requests the applicant to perform a complete review of the reactor
coolant pressure boundary (RCPB) system and compare it to DCD, Tier 2, Revision 1,
Table 5.2-4 and verify that all materials used as a pressure boundary for reactor coolant
are included in Table 5.2-4.

GEH Revised Response:

This revised supplemental response supersedes the previous responses to this RAI.
The intent of DCD Tier 2, Table 5.2-4 is to provide an outline of the materials used for
fabrication of components of the reactor coolant pressure boundary (RCPB) in
accordance with NUREG-0800, Standard Review Plan (SRP) Section 5.2.3. A full table
revision has been made to address the issues raised in this request.

This table revision lists the material specifications expected to be used based upon
most recent plant construction experience. The table format is the same as that used in
DCD Tier 2, Revision 4, but is expanded for completeness to address the extent of the
RCPB scope of components. These systems and portions of systems that form the
RCPB are categorized as Quality Group A and built to ASME Code, Section III,
Subsection NB (Class 1) requirements. Overlap with DCD Tier 2, Table 6.1-1 for
Class 2 and 3 portions of the ESBWR design, has been deleted from Table 5.2-4 to
remove potential conflicts and confusion.

DCD Tier 2, Table 6.1-1 is addressed separately under the response to RAI 6.1-2 S02.
That response addresses the overlap items in Table 6.1-1 that are designed and built in
accordance with ASME Code, Section III, Subsection NB, and are covered by
Table 5.2-4 material specification listings.

DCD Impact:

DCD Tier 2, Table 5.2-4, will be revised as shown in the attached markup.
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Table. 5.2-4

Reactor Coolant Pressure Boundary Materials

Component i Form MaterialA SpecificaSiMnE)

Main Steam Isolation Valves (MSIVs)

Valve Body Cast Carbon steel SA352-LCB Grade LCB

Cover Forged Carbon Steel SA330U Grade LF2
Class I

Poppet Forged Carbon Steel SA350LF4 Grade LF2
Class I

SA564CGr 630
Valve stemi. Precipitation- (4OQ orXM-13: SA479
zo• hardened steel . 21.3M rJ 41

Condition 2

Body bolt Bolting Alloy steel SA540 Gr B23 CL5

Hex nuts Bolting Nuts Alloy steel SA194 Gr 7

Safety Relief and Depressurizafion Valves

FA&MrSA350 Gr LF2
Body (SRV) Forging Carbon steel

or Casting Carbon steel SA352 Gr LCB

Body (DPV) Forging or Stans Steel SA1g2.or A33 Gr
Casting F304L or F316L

Bonnet (yoke) Forging Carbon steel ASM -SA350 Gr LF2
or Casting Carbon steel AM&.SA352 Gr LCB

Forging Stainless steel ASMEA12 Gr F316
Nozzle (seat) or Casting Calton steel ASMSA350 Gr LF2

Class 1

Body to bonnet Barhrod Alloy steel ASM.SA193 Gr B7
stud

Body to bonnet Barrod Alloy steel AMSSA194 Gr 7
mnt

5-2-59
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Table 5.2-4

Reactor Coolant Pressure Boundary Materials

Component Form Materialp SpecificationV'
(IASTMlIASME)

P51115- 5A 637 CliF

Disk Forging Nickel alloy 7-1-SB637 UNS NO7718
or Casting Stainless steel A8,M-SA351 Gr CF3 or

CF3A

(De eted8Spng

Mai S Pipin Ste&

Seamless Carbon stel G r6 3

LWifeo-e33 S lA Grad lN
(Deleted)Speiwk Bell'.4I- ASN A56 r

Forged& Bored LowAlloy SA369GrFP22

Contour nozzle Forgng Low alloy steel SA4OS r 3- Class 1

200 mm 1500 lb.
large groove Forging Carbon steel SA350 Cr LF2 Class 1
flange

50 nmn special Forging Carbon steel SA350 Gr LF2 Class I
nozzle

Elbow Seamless Fitting Carbon steel &U420 Gr WPL-6ý SA0
I Gy__I
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Table. 5.214

Reactor Coolant Pressure Boundary Materials

Component Form MaterialP Specification",
(ASTM/ASME)

Head
fitting/penetration Forging Carbon steel SA350 Gr LF2 Class 1
piping
Other Fitting Fo SA234 Gr WP22:

SA336 Grade F22

Control Rod DrivesRD

SA1S2 or SA336
Middle flange Forging Stainless steel Grades

F304/F304L/F316/P316L

SA12 or SA336
Spool piece Forging Stainless steel Grades

F304/F304I'F316/F3116L

Mounting bolts Bolting Alloy steel SA193 Grade B7

Reactor Pressure Vessel

Mn-ll2 Mo--lI2Ni
Plate Lov. Aoy1steel SA533 Grade B, Class 1

Shells and Heads

3/4 Ni-la2 Mo-Cr-V
Forging ~Lw Alloy Steel

Shell and Head 3/4Ni-112 Mo-Cr-V
Flange Forging Low Alloy Steel SASOS Grade 3, Class 1

Main Closure Bolting Low Alloy Steel SA540 Grade B23 or B24,
Bolting Class. 3

SA193 Grade B7 or

Standard g ange Bolting Low Alloy Steel SA540 Grade B23,BoltingCl s3

Nozzles Forging 304 Ni-la Mo-Cr-V SA508 Grade 3, Class I
Low alloy steel
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Table 5.2-4

Reactor Coolant Pressure Boundary Materials

Component Form MateriaP SpedficationI'I
(ASTM/ASME)

Carbon Steel SA350 Grade LF2 or
Nozzle Safe Ends Forging SA50S Grade 1

Low Alloy Steel SA508 Grade 3, Class 1

Cr-Ni-Mo SA182 or SA336
Drain Nozzles Forging Stainless steel Grades

F304/F304LXF316/F3l6L

SA.12 or SA336
Forging Cr-Ni-Mo Grades

Stainless steel F304/F304L/F316/F316L
Nozzles Bar,.n

Noamles and Code Case N-5S8-i with

For Ni-Cr-Fe Base Material = SB-166,
SB-167 or SB-564

Bar, Smls. Code Case N-SO-i with
Stub Tubes $~ipee~lpg Ni-Cr-Fe Base Material = SB-166.

Forging SB-l67 or SB-i64

Isolation Condenser

Steam pipe Seamless Carbon steel SA333 Grade 6

Forging Carbon Steel SA3i0 Grade 112 or
Steam pipe SA509 Grade 1

Fitting Carbon Steel SA420 Grade WPL-6

Valves Forging or Carbon Steel SA350 Gr 112 Class 1
Casting Carbon Steel SA352 Gr LCB

Carbon Steel SA350 Gr IF2 Class 1
Disc , Carbon Steel SA352 Gr LCB

SSSA351 Gr CF3 or CF3A

Preciitaton S5A69 Gr 630 or
Valve Stemo) Rod or Bar S XM-13: SA479 Type

hardened Steelor4iCondit 2
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Table 5.2-4

Reactor Coolant Pressure Boundary Materials

Component Form MateriaP Specifieafiont

(ASTM/ASME)
Type I46lA3 12 or

Condensate pipe Seamless Stainless steel S76
Grades
30413041i316/316L

SA182 or SA336
Forging Grades

fittings or Stainless Steel 3041304L1316/316L or
Fitting SA403 Grades WP

304/3041_316/316L

Forging- or Stainless Steel F3U1S2 Gr F304, F304L,
Valve Casting Stainless Steel F316orF316L:

SA351 Gr CF3 or CF3A

iFo r Stainless Steel SA182 Gr F304, F304L.
Disc in orF316 or F316L;,

Forgi r Stainless Steel SA351 Gr CF3 or CF3A

SA5649) Gr 630 or XM-13:
Valve 2 Rod orB- SA479 Type XM-19 or 410Se Condition 2

Feedwater-.goft

Pipe Seamless Low Alloy SA335 Grade P22.

SA634 Gr WP22:

Fittings Forging Low Alloy SA336 Grade F22

Valves or Low Alloy SA336 Gr F22 or
CastiLng Low Alloy SA352 Gr LC1

Low Alloy SA336 Gr F22 or
Disncs Low eel SA351 Gr LCF
Lad Stainless Steel SA351 GrCF73 or CF3A
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Table 5.24

Reactor Coolant Pressure Boundary Materials

Component Forn Material1M Specificadionvi1

(ASTflASMEI)

SA739 Gr B22
BIw Alloy SA564)Gr630. XM-13:

______ Stainless Steel SA479 Type XM-19 or
Type 410 Condition 2

SA182 or SA336 Gr F22
Valve Sea Low Altelo SAl92 Gr F304, F304L,ValveSeatRings as F316 or F316L

SA426 Or CP22

Reactor Water Cleanup/Shutdown Cooling-ipiag

Cleanup Piping Seamless Pipe Carbon steel SA333 Grade 6

Forging SA350 Grade LF2 or
Fittings or Carbon steel SA50 Grade 1

Fitting SA420 Grade WPL-6

Valves Forging or Carbon Steel SA350 Or LF2 Class I

Carbon Steel SA350 Or LE? Class 1
Disc Casting SA352 LLCB

Stainless Steel SA351 Gr CF3 or CF3A

SAM64M2 Gr 630 or
Valve SteinM Rod or Bar harden - XM-13: SA479 TypehXM-19 or 410 Condition 2

SA312 or SA376
Drain Line Piping Seamless Pipe Stainless steel Grades

304/3041316/316L

SA1l2 or SA336
Forging Orades

Fittings or Stainless steel 304/3041_316/316L
Fitting SA403; Grades WP

304/304L/316/316L
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Table 5.24

Reactor Coolant Pressure Boundary Materials

Componenat Form MaterialM Specificationit1

(ASTMIASME)

Formingr Stainless Steel SAl2 Gr F304L or
Valves F316L

Casting Stainless Steel SA351 Gr CF3 or CF3A

Foring or Stainless Steel SA182 Gr F304, F304L,
Disc F316 or F316L:

Casting Stainless Steel SA351 Gr CF3 or CF3A

SA564M') Gr 630 or
Valve SPrecipiootion- XM-13, SA479 Type

h SM-19 or 410 Condition 2

Gravity Driven Cooling ,Sn-1.64Tae -1 4

PIDS SA312 or SA376 Gr 304
Downstream of 304L 36or 36L
Check Valves

FSA182 G- F304, F304L,
Check Valves Castin Stainless Steel S31l or CSorF3

SA351 Gr CF3 or CF3A

SqFgb-activated Stainless Steel' SA182 Gr F304- F304L

Casting Stainless Steel F31 & CF316L,
SA351 C-r CF3 or CF3A

g SSA12 Gr F304, F304L,
Discing Stainless Steel F316 orF316L:Casting Stainless Steel S31C F rC3

SA351 Gr CF3 or CF3A
SA564(2) Tvue 630 &r

YudSt3 Bar, Rod Stainless Steel X3M-13, SA479 Type

XM-19 or 410 CoraL-2

SA564C Type 630 or
Valve Seat Rino S S 334-13. SA47Q.Typ

Casting Stainless Steel XM-19 or 410 Cond.-2

SA351 Gr CF3 or CF3A
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Table 5.24

Reactor Coolant Pressure Boundary Materials

Component Form MaterialM Specificationv'1

(ASTMWASME)

SLCStandby Liquid Control

Piping $ ee s Pie Stainless Steel SA312 Gr 316L

Foaves or Stainless SteelSA 9 G .Q j
SF316L F04 o

Casl• Stainless Steel F316L
SA351 Gr CF3 orCF3A

SAlS2 Gr F304, F304LDih Casting Stainless Steel F316 or F316L,
Casting Stainless Steel S31GC3oC3SA351 GrC173 or CF3A

SA564M2 Gr 630 or
Valve StemM Rod or Bar hardened SteelSA479 y

r e e-19 or410 Condition 2

Additional Bolting Material

Fln Studo Alloy & Stainless SA354, SA449

and Bonnets Isteel

Welding Filler Metals

Base Material Filler Metal SFA Number AWS Classification

Type

E701i

Carbon Steel Covered. SFA-5.1
Electrodes or ER7OS-2
Filler Wire SFA-5.1S ER7OS-3

ER70S-6

Carbon Steel ad Covered SFA-5-1 E7018
Low Alloy Steel Electrodes
(C. Mn. SL Cb) SA51 R0-PCG2 MIL SFiller Wire. SFA-5-1 ER7OS-2
PI, G2 SFA-5-28 ERSOS-D2

Low Alloy Steel Covered SFA-5.1 E7018
P3- G1 Electrodes or SFA-518 ER7OS-2
(CW 1/2 Mo) Filler Wire SFA-528 ERgOS-D2

5--66
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Table 5.24

Reactor Coolant Pressure Boundary Materials

Component Form Materialm SpecificatidonW
(ASTMJASME)

ES01S-C3
Low Alloy Steel SFA-i5
P3, G3 Covered SFA-5.1

Electrodes o r-01g
(314 Ni, 1/2 Mo, Filler Wire SEA-2 ER0S-D2
1CVSFA-5.18

ER70S-2

E9016-B3
SFA-5-5 E901&-B3

Low Alloy Steel Covered 001 R

PSA, GI Electrodes or SFA-5.1 E701O
(2-1/4 Cr, 1 Mo) Filler Wire SFA-5.28 ER90S-B3

SFA-5-18 ER o3B
ER70S-2

E9018 13

A1185 4C M' &&A-4)-

ER908 BL

E309L-16
E309L-16

Covered El 16L- 16
Stainless Steel SEA-5A

Electrodes orP8, GI Filler Wire SFA.5.9 ER308L

ER309L
ER316L

Nickel Alloy Filler Wire SFA-5-14 ERNiCr-3
P43
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Notes:

11Z CaTbon content of all RCPB wrought austeniuc stainless steel (304/304L/316/316L) is
0.02% maximumn

( SA564 Type 630 or XM-13 material used for other than RCPB applications shall be in
Condition H1100 or HI150. unless specifically approved by GEH. Where mechanically
installed and replaceable parts reouiring wear resistance (as substitutes for cobalt bearing
alloys) require additional precipitation/ate hardemnn, valve guides or other parts may be
formed down to Condition H900 for Type 630 material and down to Condition H950 for
Type XM-I 3 material, subiect to demonstrated mechanical reliability.

O) Items fabricated from these materials are wetted by reactor coolant, but are not required to
be part of the desian ASME Code ma'essure-boundaryw Therefore, some of the specific
material specifications or material specification grades identified under this category are not
reonired to be listed in the ASME Code. Section I1, Part D. Table 2A-

52-69


