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3901 Castle Hayne Road, M/C A-55
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rick.kingston@ge.comr

MFN 06-260 Supplement 7 Docket No. 52-010

September 22, 2008

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

Subject: Response to Portion of NRC Request for Additional
Information Letter No. 219 Related to the ESBWR Design
Certification Application - Nuclear Boiler System - RAI Number
5.2-36 S02

The purpose of this letter is to submit the GE Hitachi Nuclear Energy (GEH)
response to the U.S. Nuclear Regulatory Commission (NRC) Request for
Additional Information (RAI) sent by NRC letter 219 dated June 30, 2008
(Reference 1).

Enclosure 1 contains the GEH response to RAI Number 5.2-36 S02.

If you have any questions or require additional information, please contact me.

Sincerely,

Richard E. Kingston
Vice President, ESBWR Licensing
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Reference:

1. MFN 08-560, Letter from U.S. Nuclear Regulatory Commission to Robert E.
Brown, GEH, Request For Additional Information Letter No. 219 Related To
ESBWR Design Certification Application, dated June 30, 2008

Enclosure:

1. Response to Portion of NRC Request for Additional Information Letter No.
219 Related to ESBWR Design Certification Application - Nuclear Boiler
System- RAI Number 5.2-36 S02

cc: AE Cubbage
RE Brown
DH Hinds
eDRF

USNRC (with enclosure)
GEH/Wilmington (with enclosure)
GEH/Wilmington (with enclosure)
0000-0088-4790 - RAI 5.2-36 S02



Enclosure 1

MFN 06-260 Supplement 7

Response to Portion of NRC Request for
Additional Information Letter No. 219

Related to ESBWR Design Certification Application

Nuclear Boiler System

RAI Number 5.2-36 S02
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NRC RAI 5.2-36 S02

The staff reviewed DCD Tier 2, Revision 5, Table 5.2-4. In order for the staff to
complete its review of the ESBWR DCD, the staff requests that the applicant
provide the following information and make the appropriate modifications to
Table 5.2-4.

(a) For DPV Body, feedwater valves and feedwater disc, GEH listed SA-426
"Specification for Centrifugally Cast Ferric Alloy Steel Pipe for High Temperature
Service," Gr CP22. The staff requests that GEH explain how it intends to use a
cast pipe specification to make valve bodies and valve disc.

(b) References to SA-376 TP 304L and 316L should be TP304LN and TP 316LN
to be consistent with SA-376 and Section II, Part D

(c) Under welding filler metals for P3, G3 base materials, the applicant lists SFA-
5.23, FS8PO-ECF2-F2H2. The staff notes that this classification specifies that
the welding flux is made solely from crushed slag or is a blend of crushed slag
with unused (virgin) flux. The staff requests that GEH explain how a consistent
weld metal chemistry will be maintained using crushed slag or a combination of
crushed slag and unused flux rather than unused flux. In addition, neither
submerged arc welding specification listed in Table 5.2-4 contains an 'N'
designator for special requirements related to nuclear components.

(d) Note 4 of the table should be deleted. Part 52 has a process for the applicant
to change materials after design certification.

GEH Response

Regarding the questions on DCD Tier 2, Revision 5, Table 5.2-4:

(a) Listing material specification SA-426 Gr. CP22 against parts of the DPV
is an unintended transcription. The intended fabrication material
specification for the DPV body, feedwater valve body/bonnet and
feedwater valve disc or seat ring material is a comparable 2.25%
chrome cast alloy steel. The correct material specification and grade is
SA-217, "Specification for Steel Castings, Martensitic Stainless and
Alloy, for Pressure-Containing Parts, Suitable for High-Temperature
Service," Grade WC9.

(b) The grade designations for specification SA-376 material, where listed
in Table 5.2-4, will be corrected from TP-304L/316L to TP-
304LN/316LN. Due to some material listings in Table 5.2-4, this
change also affects the grades listed with specification SA-312 as
shown in the accompanying markup.

(c) Based on further review, GEH will revise Table 5.2-4 to remove the use
of weld filler metal that uses recycled flux. The two weld filler metals
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specified under specification SFA-5.23 will incorporate the 'N'
designator. Also, the specific chemical composition for both of these
weld filler metals is matched as an overall selection improvement such
that the A3 composition of solid electrode material is replaced with an
F2 composition.

(d) GEH agrees to delete Note 4 of Table 5.2-4.

DCD Impact

DCD Revision 5, Tier 2, Table 5.2-4 will be revised per the above responses:

Items (a) and (b) - change the material specifications, as noted in the
attached markup.

Item (c) - change the weld filler metal tabulation, as noted in the attached
markup.

Item (d) - delete Note 4, as noted in the attached markup.
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Table 5.2-4

Reactor Coolant Pressure Boudary Materials

Component Form MsteriaI "c ( atiMEI I (ASTMIASIE)

Main Steam Isolation Valves (MS]Vs)

Valve Body Cast Carbon steel SA352 Grade LCB

Cover Forged Carbon Steel SA350 Grade LF2 Class 1

Poppet Forged Carbon Steel SA350 Grade LF2 Class 1

SA564M GI 630 cc XM-guiV e ý Rod orBar harded steel 13; SA479 Type XM-19 or
guids~ hrdeed seel 410 Condition 2

Body bol Bolting Alloy steel SA540 Or B23 CL5

Hex nuts Bolting Nuts Alloy steel SA194 CG 7

Safe4y Reli and Depressauizalon Valves

Forging Carbon shee SA350 Gr LF2 Class I
Body (SRV) or Casting Carbon steel SA352 Gl LCB

SA152 or SA336, Gr
Stainless Steel F304L or F316L

Forging or SA351 Gr CF3 orCF3A
Casting SA19 o SA336 r F22

Alloy Steel SA217 Gi WC9SA426-.Gr

Bonnet (yoke) Forging Carbon steel SA350 Gr LF2 Class 1
or Casting Carbon steel SA352 Gr LCB

Forging Stainless steel SA182 GrF316
Noz (seat) or Casting Carbon steel SA350 Gr LF2 Clas I

Body to bonnet Bar/rod Alloy steel SA193 Gr B7
stud

Body to bonnet Bared Alloy steel SA194 GC 7
mit

SA192 or SA336 Gr F304L
Disk Foarging Stainless steel or F316L

or Cating SA351 GrCF3 orCF3A

52-46
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Table 5.2-4

Reactor Coolant Pressure Boundary Materials

Component Form Materia$la (SpcifationE

Reactor Pressure Vessel

Plate Mn-lI2 Mo-1/2 Ni SA533/SA533M Type B,
Shells and He Low Alloy Steel Class 1

Foing 3/4 Ni-1/2 Mo-Cr-V SASOS/SA50SM Grade 3,
Low Alloy Steel Class I

Shell and Head Foing 3/4Ni-I/2 MO-Cr-V SA50I/SA50gM Grade 3,
Flnge L AFg Stngl Clas I
Main C e BliSA540/SA540M Grade
BoMling Boilin Low Alloy Steel B23 or B24, Clas 3

Standard Flag Bo~SAl93/SA193M Grade B7
StndrdFlng e otn Low Alloy Steel or SA540/SA540M Grade

B23, Class 3

3/4 Ni-1t2 Mo-Cr-V SAS09/SA509M Grade 3,Noz Forging Low alloy steel Class I

SA350/SA350M Grade

Carbon Steel LF2 ClassI or

Nozzle Safe Ends Forging SAS0/SA501M Grade 1
Low Alloy Steel SASO/SA50M Grade 3,

Class

SA182/SAI2M or
SA336iSA336M Gr

Forging Cr-Ni-Mo F304/F304LdF316/F316L;
Drain Nozzles Seamless Pipe Stainkess steel SA376SA376M

Bar ITP-304504 _316•1"1
SA479/1SA479M
304504I316/316L

52-48
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Table 5.24

Reator Coolant Pressure Boundary Materials

Component Form Material0m Specificatibj

(ASTMIASME)

SA1l2/gSA12M or

Forging Cr-Ni-Mo SA336/SA336M
Stanle l GradesIltrumsntaeion FF34/F304LF316/F316L

Nozzles Bar, or
Seamless Pipe or orForging Ni-Cr-Fe Code Case N-580-1 with

Base Material = SB-166,
SB-167•or SB-564

Code Case N-590-1 with
Stub Tubes B, S Pipe Ni-Cr-Fe Base Material = SB-166,

Forging SB-167 or SB-564

holation Condenser

Steam pipe Seamless Cuabn steel SA333 Grade 6

Steam pipe Forging Carbon Steel SA350 Grade LF2 Class 1
fittings or or SAS50 Gmde I

Fitting Carbon Steel SA420 Grade WPL-6

Valves Forging or Carbon Steel SA350 Gr LF2 Clas 1
Casting Carbon Steel SA352 (3 LCB

Carbon Steel SA350 Gr LF2 Class IDisc Forging carbon Steel SA352 Gr LCB
Casting Stainless Steel SA351 (3 CF3 or CF3A

I Preipitaion- A564M) Gr 630 orValve Stem() Rod or Bar 3rden3 Stti-
]mee te XM-13; SA479 yp

XM-19 or 410 Condition 2

SA312 = • 7W6_hGdes
TPF304JW304LrAQ9A

Condensate pipe Seamless Stainless steel TP-316-M IJ316LN
or. SA376 Grades
TP-304/30MLN

____________ ___________ _____________ TP-31/3 16.LN

5.2-49
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Table 5.24

Reactor Coolant Pressure Boundary Materials

Concut Form Materialm Specifation

______ (ASTWIASMAE)

SA182 or SA336

- Forging Grades
Connsate pipe of S s Se F304lF304LiF316/F316L
fittings Ft or

Fitting SA403 Grades WP

304/30416316L

Forging or Stainless steel SA12 Gr F304, F304L,
Vales C n F316 or F316L;

SA351 Gr CF3 or CF3A

Ds Forging or Stals Steel SA192 Gr F304, F304L,Disorgting StainlesSteel F316 or F316L;
SA351 Gr CF3 o CF3A

SA564M Gr 630 or XM-13;Valve Stemm) Rod or Bar Precitation- SA7TyeM19o41SteeleSA479tTyp XM-19 or 410
Hxrdned teel Condition 2

Feedwater

Seamless Low Alloy SA335 Grade P22
PipeForged & Bared Low Aloy SA369 Gr FP22

SA234 Or WP22;
Fittings Forging Low Alloy SA336 Grade 122

SA336 Or F22 o
Forgingoc LowAlloy _SA3 -_ 22 17 r

ahsCastig Low Alloy 7 G9

SA336 ir F22 or

Disc Forging or Low Alloy'9 1- i 1
Casting sSA12 or SA336 Gr F304L

gStainless Steel rF316L

SA351 Gr CF3 or CF3A

SA739 Gr B22
Valve Stems, Bar, Rod Low Alloy SA564M Gr 630, XM-13;
GuidesO)B Stainles Steel SA479 Type XM-19 or

Type 410Condifion2

5-2-50
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Table 5.2-4

Reactor Coolant Pressure Bouldary Materials

Canloneut Form Matwialn Specifiiox

(ASTWASME)

SA182 or SA336 Gr F22
Valve StLow Alloy SA192 Gr F304, F304L,

Stainless Steel F316 or F316L
Cang Low Alloy,[c- - 17 G

Reactor Water Cleasu/Sbutdown Cooling

Ceanp Piping Seamless Pipe Carbon sted SA333 Grade 6

Forgin SA350 Grade LF2

Fittings or Carbon steel C lot
FittingSA508 Grade I

Fitng SA420 Grade WPL-6

Valves Forging or Carbon Steel SA350 Gr LF2 Class 1
Casting Carbon Stel SA352 Gr LCB

Carbon Steel SA350 Gr LF2 Class 1
Disc Foging Carbon Steel SA352 Gr LCB

Casting Stiness Steel SA351 Gr CF3 m CF3A

SA564M Gr 630 or
Valve Stemr( Rod or Bar Pred Steel XM-13; SA479 Type

XM-19 or 410 Condition 2

SA312 c SA 6
Grades
TP-304PP304LJ304LN

Draim Line Piping Seame Pipe stainless steel Tf-3161-M 6L•X6LN

TP-3041304LN
TP-316/316IN

SA1S2 or SA336
Forging Grades F304/F304LiF316/

Fittings or Stainless steel F316L
Fitting SA403 Grades WP

304/304UJ3161316L

sForging or Stainless s SA182 Gr F304L or F316L
Valves

__________ Casting Stainless Stee A..1G F3o C3

5-2-51
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Table 5.2-4

Reactor Coolant Pressure Boundary Materials

COMponent Form Materia1 Spedfwation(

(ASTM1ASME)
Forging or Stainless Steel SA182 Gr F304, F304L,

Disc F316 or F36L;
Casting Stainless Steel SA351 Gr CF3 or CF3A

I SA564 r 630 oir
Valve StemO Rod or Bar hreditte- XM-13; SA479 TypeXM-19 or 410 Conditikn 2

Gravity Drive.m Cooling

SA312 -a3- 76-Grdes
TP-_3O4/_,•34L/3O4LN.

Piping TP-31lI-ff-3l 6L'316LN.,
Downstream of Seamless Pipe Stainless Steel 2L
Check Valves SA376 Grades

TP-304/3&4LN
TP-316/316LN

S Forging or Stainless steel SA12 Gr F304, F304L,
CCeck Valves Casting Stainless Steel F316 or F316o.;

SA351 Gr CF3 orCF3A

Sqm-~wtcvted Forging or Stainless Steel SA162 orF304, F304L,
Valv Casg Stainleg Steel F316 orF316L;

SA351 Gr CF3 or CF3A

Forging or Stainless Steel SA12 Gr F304, F304L,
DiscCasting oStainess Steel F316 or F316L;
DsCasting Stainles Stel SA351 Or CF3 or CF3A

Valve Sten, SA564t') Type 630 or

Gu sO) Bar, Rod Stainless Steel XM-13; SA479 Type
XM-19 or 410 Corl.-2

SA564tM Type 630 or
Valve Seat Ring Forging or Stainless Steel XM-13; SA479 Type

Casting Stainless Steel XM-19 or 410 Cond.-2
SA351 Or CF3 or CF3A

Standy Liquid Control

Piping Seamless Pipe Stainless Steel SA312 Or TP316L

5.2-52
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Table 5.24

Reactor Coolant Pressure Boundary Materials

Welding Filler Metals

Base Material FlerMet SFA Nuimber AWS Chzsifatiopi
Type

SFA-5.1 E7018
Carbon Steel Covered SFA-5.-1 ER70S-2Electrodes or
Pl, G1 Filler Wire ER70S-3

ER70S-6

Carbon Steel andbysel Covered SFA-5.1 E701g
LOW Alley Steel Eecrodes or SFA-5.1B ER70S-2
PI, M S2 Filler Wire SFA-5.28 ERROS-D2(C, Mn Si, Cb)

SFA-5.1 ET01g
Low Alloy Steel Covered SFA-5-5 E7Ol 3

P3,GI Electrodes or SFA5.5 E8019-0

(C, 1/2 Mo) Filler Wire SFA-5.1 9 ER70S-2
SFA-5-28 ERSOS-D2

E8018-C3
Low Alloy Steel SFA-5.5 E1018

P3, G3 Covered SFA-5.1 E7l18

(3/4 Ni, 1/2 Mo, Electrodes r SFA-5.29 ERTOS-2

1/3 Cr, V) or Flehd or SFA-5.18 ER7S-2

(Mn, 1/2 Mo, 1/2 SFA-5.23 iE 2 N iE I
FUPMECIF2_ _F2NID

SFA-55 E9016-B3
Low Alloy Steel Covered E9018-B3
P5A, Gi Electrodes or SFA-5-1 E701g
(2-1/4 Cr, 1 Mo) Filler Wire SFA-5.28 ER9OS-B3

SFA-5.18 ER7OS-2

QDeleted)
SFA-5.4 E308L-16

Covee E309L-16
Staaless Steel Coered or E316L-16
PS, GI Filler Wie SFA-5.9 ER309L

ER309L
ER316L

5-2-54
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Table 5.2-4

Reactor Coolant Pressure Boundary Materials

Welding Filler Metals

Base Material Filner Metal SFA Number AWS ClassificaboI]
Type

Nickel Alloy Filler Wire SFA-5.14 ERNiCr-3
P43

Notes:
) I Cabon content of all RCPB wrought austetic stainless steel (O4/3044J30414 adI
1 3616.L/36I-N) is 0.02% maximumn
' SA56 Type 630 or XM-13 material used for other than RCPB apphicatios hall be in

Condition Hi100 or Hi150, unless specifically approved by CI. Where mechanically
installed and replaceable parts requirmg wear resistaice (as substi.ues for cobalt bearing
alloys) require aitonal ieciwtatioriage hadin& valve guides or oth pas may be
formed down to Condition H900 for Type 630 materal and down to Condition H950 for
Type XM-13 material, subect to demonstratednmechanical reliability.

() Items fiicated from these mateuls are wetted by reactor coolant, but are not requred to
be pert of the desin ASE Code pressu••-bounda•y. Tberfoe, some of the specific
materal specifications or material specification grades mientified under this categmy are no
reonired to be listed m the ASME Code. Section I Part D. Table 2A_

aesoptabl pnvAik do miiw metal toqualfiei for em pw Submztzn §4433 a- 43.4-
Deleted

5-2-55


