
Nuclear Operating Company

South Texas Project Electric Generating Station 4000 Avenue F - Suite A Bay City, Texas 77414 -v-----

December 30, 2009
U7-C-STP-NRC-090231

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville MD 20852-2738

South Texas Project
Units 3 and 4

Docket Nos. 52-012 and 52-013
Response to Request for Additional Information

Attached is the response to the NRC staff question included in Request for Additional
Information (RAI) letter number 234 related to Combined License Application (COLA) Part 2,

Tier 2, Section 5.02.

The attachment addresses the response to the RAI question listed below:

05.02.03-2

When a change to the COLA is indicated, it will be incorporated in the next routine revision of

the COLA following NRC acceptance of the RAI response.

There are no commitments in this letter.

If you have any questions, please contact me at (361) 972-7136, or Bill Mookhoek at

(361) 972-7274.

STI 32592941 D 0 9 1
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on 12- 30101

Scott Head
Manager, Regulatory Affairs
South Texas Project Units 3 & 4

rhs
Attachment:

Question 05.02.03-2



U7-C-STP-NRC-090231
Page 3 of 3

cc: w/o attachment except*
(paper copy)

Director, Office of New Reactors
U. S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

Regional Administrator, Region IV
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064

Kathy C. Perkins, RN, MBA
Assistant Commissioner
Division for Regulatory Services
Texas Department of State Health Services
P. 0. Box 149347
Austin, Texas 78714-9347

Alice Hamilton Rogers, P.E.
Inspections Unit Manager
Texas Department of State Health Services
P.O. Box 149347
Austin, TX 87814-9347

C. M. Canady
City of Austin
Electric Utility Department
721 Barton Springs Road
Austin, TX 78704

* Steven P. Frantz, Esquire

A. H. Gutterman, Esquire
Morgan, Lewis & Bockius LLP
1111 Pennsylvania Ave. NW
Washington D.C. 20004

*George F. Wunder
*Tekia Govan

Two White Flint North
11545 Rockville Pike
Rockville, MD 20852

(electronic copy)

*George Wunder
*Tekia Govan

Loren R. Plisco
U. S. Nuclear Regulatory Commission

Steve Winn
Joseph Kiwak
Eli Smith
Nuclear Innovation North America

Jon C. Wood, Esquire
Cox Smith Matthews

J. J. Nesrsta
Kevin Pollo
L. D. Blaylock
CPS Energy
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RAI 05.02.03-2

QUESTION:

In the applicant's response to RAI 05.02.03-1, the applicant; (1) provided a proposed revision of
its departure report and, (2) provided a proposed revision to Table 5.2-4. However, the
applicant's proposed revision of its departure report (FSAR COLA Part 7, Section 3.0 ) does not
appropriately address all of the changes made to ABWR DCD Section 4.5.1 and Table 5.2-4, as
part of STD DEP 4.5-1.

Most of the modifications to Table 5.2-4 provide clarity related to product form, material type
and component definition and do not involve changes in the material types that will be used.
These modifications are described appropriately in the applicant's proposed revision (in response
to RAI 05.02.03-1), to the description of STD DEP 4.5-1. However, the applicant's departure
report summary does not appropriately address these changes. In addition, the proposed
modifications to Table 5.2-4 that are discussed in the departure report references equivalent
materials. It is the staff s understanding that equivalent materials applies only to non ASME
Code components. Therefore, the applicant's reference to equivalent materials for RCPB
applications is inappropriate. Further, the applicant has added austenitic stainless steel for RPV
drain nozzles, but this modification is not referenced in the applicant's departure report. The
applicant's proposed modification to Table 5.2-4, in response to RAI 05.02.03-1, changes the
seal housing nut material to XM- 19 material which is not addressed in the applicant's departure
report.

STD DEP 4.5-1 list departures from Section 4.5.1 "Control Rod Drive Structural Materials,"
Section 4.5.2 "Reactor Materials," and Section 5.2.3 "Reactor Coolant Pressure Boundary
Materials," and Table 5.2-4 "Reactor Coolant Pressure Boundary Materials." The applicant's
departure report is incomplete and does not meet the requirements of 10 CFR 52, Appendix A,
Section X.B. 1 which states that an applicant who references 10 CFR 52, Appendix A shall
submit a report to the NRC containing a brief description of any plant-specific departures from
the DCD, including a summary of the evaluation of each. Therefore, the staff requests that the
applicant modify its departures report, related to STD DEP 4.5-1, to address all departures from
ABWR DCD Sections 4.5.1, 4.5.2, 5.2.3 and Table 5.2-4. The revised departures report should
be separated into separate sections for each of the sections referenced above to provide clarity.

RESPONSE:

STPNOC reviewed the description and evaluation summary of STD DEP 4.5-1, which resulted
in changes to COLA Rev. 3 Subsections 4.5.1, 4.5.2, 5.2.3, and Table 5.2-4, and concluded that,
although consistent with the intent of 10 CFR 52, Appendix A, Section X.B. 1, it could be
improved with additional detail included. STPNOC will revise STD DEP 4.5-1 to include
additional detail. Although this revision will not address each individual change made to the
subject subsections, it will include broad categorizations of the changes, including all substantial
changes. The markup to the COLA, Part 7, Section 3, Departure Report STD DEP 4.5-1 will be
provided by January 29, 2010.
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The tables included in this response address each change made to the subject subsections. In
addition, as a result of the review, some editorial corrections will be incorporated into
Table 5.2-4, consistent with STD DEP 4.5-1. These corrections include changes in terminology
for correctness, corrections to typographical errors, insertion of previously omitted information,
and clarification of material categorizations.

Markups of FSAR Subsections 45.1 1. 1 and 4.5.2.1 are also included to show removal of classes
F304L and F316L for ASME Grade SA336/336M, because these classes were not listed for use
in Section III, Appendix I, Table 1-1.2 of the ASME code.

(1) Changes to COLA Part 2, Tier 2, Table 5.2-4

Table 5.2-4 Reactor Coolant Pressure Boundary Materials

Component Description of Change Evaluation

MSIV: Valve Stem Change material term from Editorial change to generic terminology.
"17-4 ph" to "Precipitation The referenced material specification, type,
Hardened Stainless Steel" and condition are unchanged.

MSIV: Body Bolt Change material term from Editorial change for clarification. The
"Alloy Steel" to "Low-Alloy referenced material specification, grade, and
Steel" class are unchanged.

MSIV: Hex Nuts Change material term from Editorial change for clarification. The
"Alloy Steel" to "Low-Alloy referenced material specification and grade
Steel" are unchanged.

MSS/R Valve: Body Change product form term Editorial change for clarification of form.
to Bonnet Stud from "Bar/Rod" to."Bolting" The referenced material specification and

grade are unchanged.

MSS/R Valve: Body Change product form term Editorial change for clarification of form and
to Bonnet Nut from "Bar/Rod" to "Bolting material categorization. The referenced

Nuts" and material term material specification and grade are
from "Alloy Steel" to "Low- unchanged.
Alloy Steel"

MSS/R Valve: Disk Change specification Editorial change to specification designation
designation from "SA 637 to correct typographical error in the original
Gr 718" to "SB-637 Gr DCD (SA-637 Gr 718 does not exist).
718." Change the material Change material terminology for editorial
term from "Alloy steel correctness, i.e., "Alloy steel NiCrFe" is
NiCrFe" to "NiCrFe Alloy incorrect as a combined term. The change is
Stainless Steel" made so that "NiCrFe Alloy" corresponds to

nonferrous specification "SB 637" and
"Stainless Steel" corresponds to ferrous
specification "SA 351"). No technical
changes have been made.
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Table 5.2-4 Reactor Coolant Pressure Boundary Materials

Component Description of Change Evaluation

MSS/R Valve: Change to add the term Editorial change to correct omission of a
Adjusting Screw "Bolting" in the blank space term from the table in order to clarify the

in the product form column form.
of the table.

MSS/R Valve: Change material term from Editorial change for clarification of material
Spindle (stem) "Precipitation-hardened categorization. The referenced material

steel" to "Precipitation- specification, type, and condition are
hardened stainless steel" unchanged.

MS Piping: The component description This change is a correction of a
200A 10.36 MPaG is changed from "200A typographical error.
large groove flange 10.36 MpaG" to "250

A" ......

Recirculation Pump Change material term from Editorial change for clarification of material
Motor Cover: "Alloy Steel" to "Low-Alloy categorization. The referenced material
Bottom flange Steel" specification, grade, and class are
(cover) unchanged.

Recirculation Pump Change material term from Editorial change for clarification of material
Motor Cover: Stud "Alloy Steel" to "Low-Alloy categorization. The referenced material

Steel" specification, grade, and class are
unchanged.

Recirculation Pump Change product form term Editorial change for clarification of form and
Motor Cover: Nut from "Bolting" to "Bolting material categorization. The referenced

Nuts" and material term material specification and grade are
from "Alloy Steel" to "Low- unchanged.
Alloy Steel"

CRD: Middle flange Change adds Grades F304 Technical change adds F304 and F316 for
and F316 for Specification both SA-182 and SA-336. F304 and F316
SA-182, and adds have the same mechanical properties for both
Specification SA-336/336M, specifications and the mechanical properties
Classes F304 and F316. are superior to the L grades already

referenced in the DCD. Further, the added
grades are still limited to 0.020% carbon by
the note. The editorial change to the
specification designation is made to correctly
identify the title of the specification.
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Table 5.2-4 Reactor Coolant Pressure Boundary Materials

Component Description of Change Evaluation

CRD: Spool piece Change adds Grades F304 Technical change adds F304 and F316 for
and F316 for Specification both SA-182 and SA-336. F304 and F316
SA- 182, and adds have the same mechanical properties for both
Specification SA-336, specifications and the mechanical properties
Classes F304 and F316. are superior to the L grades already

referenced in the DCD. Further, the added
grades are still limited to 0.020% carbon by
the note. The editorial change to the
specification designation is made to correctly
identify the title of the specification.

CRD: Mounting Change product form term The product form and material terms are
Bolts from "Bar" to "Bolting" and editorial changes for clarification. The

material term from "Alloy specification designation is corrected from
steel" to "Low-Alloy steel." the specification for nuts (SA-194) to the
Changes material specification for bolts (SA-193).
specification from "SA 194"
to "SA193"

CRD: Seal Housing Change adds Grades F304 Technical change adds F304 and F316 for
and F316 for Specification both SA-182 and SA-336. F304 and F316
SA-182, and adds have the same mechanical properties for both
Specification SA-336, specifications and the mechanical properties
Classes F304 and F316. are superior to the L grades already

referenced in the DCD. Further, the added
grades are still limited to 0.020% carbon by
the note. The editorial change to the.
specification designation is made to correctly
identify the title of the specification.

CRD: Seal Housing Change the specification The change reflects the materials
Nut designation from "SA 564, successfully used in operating ABWR

17-4PH" to "SA-564 630 designs over the last 10 years.
(HI 100)

RPV: Shell and Change "Mn '/2 Mo 1/2 Ni" to Editorial change to generic terminology.
Heads: Plate "Low-alloy steel." Change The referenced material specification, type,

"Mn V2 Mo '/2 Ni" to "Low- and class are unchanged.
alloy steel." Delete the notes
"Carbon content is
maximum 0.020% and
nitrogen from 0.060 to
0.120" and "Added niobium
content is 1 to 4%"
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Table 5.2-4 Reactor Coolant Pressure Boundary Materials

Component Description of Change Evaluation

RPV: Forging Change "3/4 Ni 2 Mo Cr V" Editorial change to generic terminology.
to "Low alloy steel" The referenced material specification and

class are unchanged.
RPV:Flanged Change "C Si" to "Low alloy Correct typographical error. SA-508 applies
Nozzles Forging steel" to low alloy steel.
RPV: Drain Nozzles Change "C Si" to "Low alloy Correct typographical error. SA-508 applies
Forging steel" and add stainless steel to low alloy steel. Stainless steel added to

to material list. expand material selection opportunity.

RPV Change specification from Code Case N-580-2 allows the use of UNS
Appurtenances/ "SB 166 or SB 167." to N06600 (Alloy 600) material stabilized with
Instrumentation "Code Case N-580-2" niobium. Referencing this Code Case
Nozzles: Bar, Smls. Delete the note "Added eliminates the need for the note. The notes
Pipe niobium content is I to 4%." were used because this revision of this Code

RPV Stub Tubes: Change specification from Case had not been approved when the DCD
Forging "SB 564" to "Code Case N- was issued.

580-2." Delete the note
"Added niobium content is I
to 4%."

RPV Stub Tubes: Change specification from
Bar, Smls. Pipe "SB 166 or SB 167" to

"Code Case N-580-2."
Delete the note "Added
niobium content is I to 4%."
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(2) Changes to Part 2, Tier 2, Section 4.5.1

Section 4.5.1

Component Description of Change Evaluation

CRD Spool Piece Change from "ASME 182 Technical change adds F304 and F316
Assembly: Spool Grade F304L" to ASME SA- for both SA-1 82 and SA-336. F304 and
Piece Housing 182/182M Grade F304L, F304*, F316 have the same mechanical

F316L, F316* or ASME SA- properties for both specifications and
336/336M Grade F304L, F304*, the mechanical properties are superior
F316L, F316*." to the F304L grade already referenced

in the DCD. The carbon content of the
F304 and F316 is controlled to a
maximum 0.020% by the note (*).
Change also adds F3 16L for SA- 182,
which has the same mechanical
properties as the currently referenced
F304L. The editorial change to the
specification designation (to SA-
182/182M) is made to correctly identify
the title of the specification.

CRD Spool Piece Change from "ASME 182 Technical change adds F304 and F316
Assembly: Seal Grade F304L" to ASME SA- for both SA-182 and SA-336. F304 and
Housing 182/182M Grade F304L, F304*, F316 have the same mechanical

F316L, F316* or ASME SA- properties for both specifications and
336/336M Grade F304L, F304*, the mechanical properties are superior
F316L, F316*." to the F304L grade already referenced

in the DCD. The carbon content of the
F304 and F316 is controlled to a
maximum 0.020% by the note (*).
Change also adds F316L for SA-182,
which has the same mechanical
properties as the currently referenced
F304L. The editorial change to the
specification designation (to SA-
182/182M) is made to correctly identify
the title of the specification.
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Section 4.5.1

Component Description of Change Evaluation

CRD Spool Piece Change material from "SA-479 Change to Type 316*/316L from XM-
Assembly: Drive Grade XM- 19" to "SA- 19 justified based on the fact that drive
Shaft 479/479M Type 316*, 316L, or shaft is partly hard surfaced with

ASTM A479/479M Type Colmonoy No. 6 or equivalent Nickel
316"*'*, 316L**. Change "Hard base alloy. Further justified by plant
surfaced with Colmonoy No. 6" operating experience.
to add "or equivalent Nickel Technical change to allow substitution
base alloy", of another nickel based alloy for hard

surfacing, but requires that the alloy
must be equivalent Colmonoy No. 6
currently referenced in the DCD.

An Editorial change to the specification
designation (to SA-479/479M) is made
to correctly identify the specification.

CRD Spool Piece Change component description Non-technical change for materials adds
Assembly: Ball to "Ball Bearings (in water)." an additional ASTM specification
Bearings Change material specification (A276) from which Type 440C material

designation from "A756 Type can be ordered. There is no actual
440C" to "ASTM A756 Type technical change to the specified
440C** or A276 Type 440C**." material (440C), regardless of which

specification is used. Editorial
correction to the referenced
specification title adds "ASTM."
Technical change to the component
description clarifies that the specified
material applies to the Ball Bearing used
for services in water.

CRD Spool Piece Add a component description This technical change allows the use of
Assembly: Ball for "Ball Bearings (in air)" and a standard low alloy bearing steel in
Bearings a corresponding material "AISI place of 440C stainless for use in air-

52100**" only applications where the corrosion
resistance of stainless steel is not
needed.

CRD Spool Piece Change from "Inconel X 750" to Non-technical change to reference a
Assembly: Gland AMS 5699 Alloy N07750** specification for the material rather than
Packing Spring (Alloy X-750)" call out only the trade name. There is

no actual technical change to the
specified material (UNS N07750)

CRD Spool Piece Add a component "Separation Technical change to identify an
Assembly: Separation Spring" and specify material additional component (Separation
Spring AMS 5699 Alloy N07750** Spring) and its corresponding material

(Alloy X-750) (UNS N07750).
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Section 4.5.1

Component Description of Change Evaluation

CRD Spool Piece Add a component "Separation Technical change to identify an
Assembly: Separation Magnet" and specify a material additional component (Separation
Magnet "Alnico No. 5 and ASME SA- Magnet) and its corresponding materials

479/479M Type 316*, 316L or (Alnico No. 5 and either Type 316 or
ASTM A479/479M Type 316L material). The specified materials
316*/**, 316L**" are a standard permanent magnet

material and a non-ferromagnetic
stainless steel material for the
surrounding structure. The carbon
content of the 316 is controlled to a
maximum 0.020% by the note (*).

Change material specification Non-technical change to materials to
Ball Spindle: Ball designation from ASTM A564 reference the ASME version of the
Screw Shaft TP630 (17-4PH) Condition H- currently referenced ASTM

1100 to "ASME SA-564/564M specification (SA-564/564M). Editorial
Type 630 Condition H-1 100 or correction to the title of the currently
ASTM A564/564M Type 630 referenced ASTM specification.
(17-4PH)** Condition H- 1100"

Ball Spindle: Ball Nut Change material specification Non-technical change to materials to
designation from ASTM A564 reference the ASME version of the
TP630 (17-4PH) Condition H- currently referenced ASTM
1100 to "ASME SA-564/564M specification (SA-564/564M). Editorial
Type 630 Condition H- 1100 or correction to the title of the currently
ASTM A564/564M Type 630 referenced ASTM specification.
(1 7-4PH)** Condition H- 1100"

Ball Spindle: Balls Change material specification Non-technical change for materials adds
designation from "A756 Type an additional ASTM specification
440C" to "ASTM A756 Type (A580/580M or A276) from which
440C** or A580/580M Type Type 440C material can be ordered.
440C** or A276 Type 440C**." There is no actual technical change to

the specified material (440C), regardless
of which specification is used. Editorial
correction to the referenced
specification title adds "ASTM."

Ball Spindle: Guide Change material specification The nickel base alloy is a cobalt
Roller from "Stellite No. 3" to add "or replacement alloy (CRA).

nickel base alloy."
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Section 4.5.1

Component Description of Change Evaluation

Ball Spindle: Guide Change from "Haynes Alloy Technical change from a cobalt-based
Roller Pin No. 25" to "ASME SA- alloy to a ferrous alloy, nitrided for wear

479/479M Type XM-19 resistance. Change of material for
(Nitrided) or ASTM ALARA concerns associated with
A479/479M Type XM- 19* cobalt.
(Nitrided) or equivalent ferrous
base alloy"

Ball Spindle: Spindle Change to add "**" after Stellite Change provided to allow use of
Head Bolt No. 6B equivalent materials based on the

restrictions in the footnote.

Ball Spindle: Spindle Change to add "**" after Stellite Change provided to allow use of
head Bushing No. 12 equivalent materials based on the

restrictions in the footnote.

Ball Spindle: Delete part Change corrects section to list part with
Separation Spring the CRD Spool Piece Assembly rather

than the Ball Spindle.

Ball Spindle: Delete part Change corrects section to list part with
Separation Magnet the CRD Spool Piece Assembly rather

than the Ball Spindle.

Buffer Mechanism: ASME SB-637 Alloy N07750 Non-technical change to provide
Buffer Disk Spring or ASTM B-637 Alloy complete references to the material

N07750** or AMS 5542 Alloy specifications rather than call out only
N07750** (Alloy X-750) the trade name. There is no actual

technical change to the specified
material (UNS N07750)

Buffer Mechanism: Change "316L (Hardsurfaced Technical change adds Type 316
Buffer Sleeve with Colmonoy No. 6)" to material. The mechanical properties of

"ASME SA-479/479M Type 316 are superior to the L grade already
316*, 316L (Hardsurfaced with referenced and the carbon content of the
Colmonoy No. 6), or ASTM 316 is controlled to a maximum of
479/479M Type 316*/**, 316L**" 0.020% by the note (*). Non-technical

changes provide the complete reference
to the material specifications rather than
call out only the Type designation
(316/316L).

Buffer Mechanism: Change material specification The nickel base alloy is Cobalt
Guide Roller from "Stellite No. 3" to add "or Replacement Alloy (CRA).

nickel base alloy."
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Section 4.5.1

Component Description of Change Evaluation

Buffer Mechanism: Change from "Haynes Alloy Technical change from a cobalt-based
Guide Roller Pin No. 25" to "ASME SA- alloy to a ferrous alloy, nitrided for wear

479/479M Type XM- 19 resistance. Change of material for
(Nitrided) or ASTM ALARA concerns associated with
A479/479M Type XM- 19** cobalt.
(Nitrided) or equivalent ferrous
base alloy"

Buffer Mechanism: Change "316L (Hardsurfaced Technical change adds Type 316
Stop Piston with Stellite No. 6)" to "ASME material. The mechanical properties of

SA-479/479M Type 316, 316L 316 are superior to the L grade already
(Hardsurfaced with Stellite No. referenced and the carbon content of the
6), or ASTM 479/479M Type 316 is controlled to a maximum of
316*/'**, 316L** (Hard surfaced 0.020% by the note (*). Non-technical
with Stellite No. 6)*" change to provide complete references

to the material specifications rather than
call out only the Type designation
(316/316L).

Hollow Piston: Piston Change from "XM-19" to Non-technical change to provide
Tube "ASME SA-312/312M Grade complete references to the material

TPXM-19 or ASTM A specifications rather than call out only
312/312M Grade TPXM19" the Grade (XM-19) designation.

Hollow Piston: Piston Change component description Non-technical change to correct the
Head from "Piston Head" to "Drive component description. Technical

Piston" and change "316L change adds Type 316 material. The
(Hardsurfaced with Stellite No. mechanical properties of 316 are
3)" to "ASME SA-479/479M superior to the L grade already
Type 316*, 316L (Hardsurfaced referenced and the carbon content of the
with Stellite No. 6), or ASTM 316 is controlled to a maximum of
479/479M Type 316*/**, 316L** 0.020% by the note (*). Non-technical
(Hard surfaced with Stellite No. change to provide complete references
6)" to the material specifications rather than

call out only the Type designation
(316/316L). Technical change from
Stellite No. 3 to Stellite No. 6,
consistent with the Buffer Mechanism
Stop Piston.

Hollow Piston: Latch Change from "Inconel X 750" to Non-technical change to reference a
ASME SB-637 Alloy N07750 specification for the material rather than
or ASTM B-637 Alloy call Out only the trade name. There is
N07750** (Alloy X-750)" no actual technical change to the

specified material (UNS N07750)
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Section 4.5.1

Component Description of Change Evaluation

Hollow Piston: Latch Specify material AMS 5699 Non-technical change to reference a
Spring Alloy N07750** (Alloy X-750) specification for the material rather than

call out only the trade name. There is
no actual technical change to the
specified material (UNS N07750)

Hollow Piston: Change from "Inconel X 750" to Non-technical change to reference a
Bayonet Coupling ASME SB-637 Alloy N07750 specification for the material rather than

or ASTM B-637 Alloy call out only the trade name. There is
N07750** (Alloy X-750)" no actual technical change to the

specified material (UNS N07750)

Guide Tube: Guide Change from "316L" to "ASME Technical change adds Type 316
Tube SA-312/312M Grade TP316*, material. The mechanical properties of

TP316L or ASTM A 312/312M 316 are superior to the L grade already
Grade TP316*/**, TP316L**" referenced and the carbon content of the

316 is controlled to a maximum of
0.020% by the note (*). Non-technical
change to provide complete references
to the material specifications rather than
call out only the Type designation
(316L).

Outer Tube Change from "XM- 19" to Non-technical change to provide
Assembly: Outer ASME SA-312/312M Grade complete references to the material
Tube TPXM-19 or ASTM specifications rather than call out only

A312/312M, Grade TPXM- the Grade (XM- 19) designation.
19

Outer Tube Change from "ASME SA- 182 Technical change adds F304 and F316
Assembly: Middle Grade F304LC" to ASME SA- for both SA-182 and SA-336. F304 and
Flange 182/182M Grade F304L, F304*, F316 have the same mechanical

F316L, F316* or ASME SA- properties for both specifications and
336/336M Grade F304L, F304*, the mechanical properties are superior
F316L, F316*." to the F304L grade already referenced

in the DCD. The carbon content of the
F304 and F316 is controlled to a
maximum 0.020% by the note (*).
Change also adds F316L for SA- 182,
which has the same mechanical
properties as the currently referenced
F304L. The editorial change to the
specification designation (to SA-
182/182M) is made to correctly identify
the title of the specification.
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Section 4.5.1

Component Description of Change Evaluation

Miscellaneous Parts: Change "Haynes Stellite No. 3" Non-technical change to delete a
Ball for Check Valve to "Stellite No. 3, or equivalent specific manufacturer's name (Haynes).

cobalt base alloy." Technical change to allow equivalent
cobalt based alloys. Requiring that the
other alloys be equivalent ensures that
the alloy selected has sufficient wear
resistance.

Miscellaneous Parts: Change "321 SS" to "Type 321 Editorial change to delete acronym (SS)
O-Ring Seal Stainless steel coated with a and replace it with a more complete
(Between CRD qualified material" identification.
Housing and CRD)

Miscellaneous Parts: Change "ASME SA193 Grade The editorial change to the specification
CRD Installation B7" to "ASME SA- 193/193M designation (to SA- 193/193M) is made
Bolts Grade B7" to correctly identify the title of the

specification.

Notes Change from "The base material Technical change explains the basis for
shall be qualified to assure that qualification to ensure resistance to
it is free from sensitization." to sensitization.
"* The material shall be
qualified to ensure that it is free
from sensitization. Carbon
content specified to be 0.020%
maximum."

Notes Note added as follows: "** Note intended to provide for additional
Equivalent materials have been choices for allowable materials.
provided. Materials with similar
chemical composition,
mechanical properties, and
operating experience are
considered equivalent."
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(3) Changes to Part 2, Tier 2, Section 4.5.2

Section 4.5.2.1

Item Description of Change Evaluation

Core Support Change from "Nickel-Chrome- Code Case N-580-2 allows the use of
Structure: Shroud Iron-Alloy, ASME SB 166 or UNS N06600 (Alloy 600) material
Support Plate SB 168" to "Niobium modified stabilized with niobium. Referencing

Nickel-Chromium-Iron Alloy 600 this Code Case eliminates the need for
per ASME Code Case N-580-2" the note. The notes were used

because even the first revision of this
Code Case was developed to support
the ABWR and was not approved
when the DCD was issued.

Core Support Change from "ASME SA240, Technical change deletes Type 304L
Structure: Shroud, SA 182, SA479, SA312, SA249, and references to SA-312, SA-249,
Core Plate, and Grid or and SA-213 and adds Type 316 for

SA213 (all Type 304L or 316L)" SA-240/240M and SA-479/479M
to "ASME SA-240/240M Type XM-19. Both 316 and XM-19 have
316L or Type 316* and SA- mechanical properties superior to the
479/479M Type XM- 19, SA- 316L grade already referenced and
479/479M Type 316L, ASME retained in the DCD. The carbon
SA-182/182M Grade F316L" content of the 316 is controlled to a

maximum 0.020% by the note (*).
The editorial change to the
specification designations (to SA-
240/240M and SA-1 82/182M) is
made to correctly identify. the title of
the specification and the editorial
change also includes the correct
designation for 316L: Grade F316L
for SA-1 82/182M and SA-479/479M
and Type 316 for SA-240/240M.
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Section 4.5.2.1

Item Description of Change Evaluation

Core Support Change from "ASME SA312 Technical change deletes Type 304L
Structure: Peripheral Grade Type-304L or 316L" to and references to SA-312 and adds
Fuel Supports "SA-479/479M 316* or Type Type 316 and 316L for SA-

316L" 479/479M. The mechanical
properties of Type 316L are the same
for SA-312 and SA-479 and the
mechanical properties of Type 316 are
superior to the 316L grade. . The
carbon content of the 316 is controlled
to a maximum 0.020% by the note (*).
An editorial change to the
specification designation (to SA-
479/479M) is made to correctly
identify the specification.

Core Support Change material from "ASME Technical change deletes Type 304L
Structure: SA-479 (Type 304, 316, or XM- and references to SA-312, SA-193,
Core Plate and Top 19) (all parts); or SA-193 Grade SA-194, SA-182, SA-213, and SA-
Guide Studs, Nuts, B8 Type 304 (studs); or SA-194 249. Technical change adds Type 316
and Sleeves Grade 8 (Type 304) (nuts); or SA- and XM-19 for SA-479/479M. Both

479 (Type 304L or 316L), SA- 182 316 and XM- 19 have mechanical
(Grade F304L or F316L), SA-213 properties superior to the 316L grade
(Type 304L, 316 or 316L), SA- already referenced and retained in the
249 (Type 304L, 316, or 316L) DCD. The carbon content of the 316
(sleeves)" to "SA-479/479M Type is controlled to a maximum 0.020%
316* or Type 316L and XM-19" by the note (*). An editorial change

to the specification designation (to
SA-479/479M) is made to correctly
identify the specification.

Core Support Change material designation from Technical change deletes Type 304L,
Structure: Control "ASME SA-312 Grade TP304L or Type 316L, CF3, and CF3M and adds
Rod Drive Housing 316L SA-182 Grade F304L or Grade F316 (for SA-336/336M) and

F316L, and ASME SA-351 Type TP316 (for SA-312/312M).
CF3 (Type 304L) or Type CF3M References to SA-351 (cast material)
(Type 316L)" to ASME SA- are deleted. The technical change
336/336M Grade F316* or SAME replaces the low carbon grades with
SA312/312M TP316" standard 316 which has superior

mechanical properties. The carbon
content of the 316 is controlled to a
maximum 0.020% by the note (*).
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Section 4.5.2.1

Item Description of Change Evaluation

Core Support Change "ASME SA-351 Type Technical change deletes SA-351
Structure: Guide CF3 or CF3M, or SA-358, SA- Type CF3 and CF3M, and Type 304L
Tube 312, or SA-249 (Type 304L or and 316L of SA-312, SA-249, and

316L)" to "SA-312/312M Grade SA-358. The replacement materials
TP316* or Type 316L (Body), 316 and XM- 19 have mechanical
SA-479/479M Type XM- 19 properties superior to the low carbon
(Base), SA-312/312M Grade grades previously specified. The
TPXM-19 (Sleeve)" carbon content of the 316 is controlled

to a maximum 0.020% by the note (*).

Core Support Change from "ASME SA-351 Technical change deletes the CF3M
Structure: Orificed Type CF3 (Type 304L) or CF3M material. Use of the CF3M in the
Fuel Support (Type 316L)" to "ASME SA- original DCD was optional and the

351/351M Grade CF3" CF3 material which is retained has the
same mechanical properties as CF3M.
Non-technical change to correct the
title of the referenced material
specification, eliminate the
parenthetical references to wrought
equivalents and add the word "grade."

Shroud Head and Introductory paragraph is changed Technical change to eliminate the
Separator Assembly from "All materials are 304L or statement that 304 is optional for all
and Steam Dryer 316L stainless steel" to "All material. The mechanical properties
Assembly materials are 316L stainless steel of the 316L material retained in the

except castings, Steam Dryer DCD are equivalent to the 304L.
Vanes, and Steam Dryer Seismic Non-technical change clarifies that
Blocks" castings, Steam Dryer Vanes, and

Steam Dryer Seismic Blocks may not
be 316L.

Shroud Head and Editorial change to move "and Technical change to delete the
Separator Assembly strip" from the material optional use of 304L material. The
and Steam Dryer description to the component mechanical properties of the 316L
Assembly: Plate, description and change the material retained in the DCD are
Sheet material designation from "ASTM equivalent to the 304L. Editorial

A240 Type 304L or 316L and change to correct the title of the
Strip" to "ASTM A240/240M referenced specification.
316L"
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Section 4.5.2.1

Item Description of Change Evaluation

Shroud Head and Change material specification Non-technical change to materials to
Separator Assembly designation from "ASTM A 182 reference the ASME version of the
and Steam Dryer Grade F or A336 Grade F316L or currently referenced ASTM
Assembly: Forgings ASME SA-1 82/182M Grade specification (SA-564/564M).

F316L or SA-336/336M Grade Editorial correction to the title of the
F316L" currently referenced ASTM

specification.

Shroud Head and Change material specification Technical change to delete the
Separator Assembly designation from "ASTM A276 optional use of 304L material. The
and Steam Dryer Type 316L or 304L" to "ASTM mechanical properties of the 316L
Assembly: Bars A479 Type 316L or ASME SA- material retained in the DCD are

479/479M Type 316L" equivalent to the 304L. The materials
specification reference is changed to
A-479 and the ASME equivalent but
the mechanical properties of the
referenced 316L are unchanged.

Shroud Head and Change material specification Technical change to delete the
Separator Assembly designation from "ASTM A312 optional use of 304L material. The
and Steam Dryer Grade TP-304L or 316L" to mechanical properties of the 316L
Assembly: Pipe "ASTM A312 Grade TP 316L or material retained in the DCD are

ASME SA-312/312M Grade TP equivalent to the 304L. Non-technical
316L" change adds the ASME equivalent

materials specification

Shroud Head and Change material specification Technical change to delete the
Separator Assembly designation from "ASTM A269 optional use of 304L material. The
and Steam Dryer Grade TP-304L or 316L" to add mechanical properties of the 316L
Assembly: Tube "ASTM A269 Grade TP-316L or material retained in the DCD are

ASMLE SA-312/312M Grade TP equivalent to the 304L. Additional
316L or ASME SA-403/403M ASME material specifications are
Grade TP 316L" added but the mechanical properties

of the referenced 316L material are
the same in all the referenced
specifications.

Shroud Head and Change material specification Technical change from the standard
Separator Assembly designation from "ASTM A351 grade CF8 to the low carbon grade
and Steam Dryer Grade CF8, CF8M" to "ASTM CF3. The CF3 mechanical properties
Assembly: Castings A351 Grade CF3 or ASME SA- are consistent with the mechanical

351/351M Grade CF3." properties of the wrought grades used
for all the dryer materials except the
seismic blocks. Non-technical change
references the equivalent ASME
materials specification.
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Section 4.5.2.1

Item Description of Change Evaluation

Shroud Head and Add Steam Dryer Seismic Blocks Change identifies a part (Steam Dryer
Separator Assembly and material specification Seismic Blocks) that was previously
and Steam Dryer designation "ASTM A240 Type not listed in this section of the DCD.
Assembly: Steam XM-19 or ASME SA-240/240M The mechanical properties of the
Dryer Seismic Blocks Type XM-19" specified material, XM-19, exceed the

mechanical properties in material
specifications listed for other dryer
components.

Shroud Head and Add Steam Dryer Vanes and Change identifies a part (Steam Dryer
Separator Assembly material specification designation Vanes) that was previously not listed
and Steam Dryer "ASTM A240 Type 304L or 316L in this section of the DCD. The
Assembly: Steam or ASME SA-240/240M Type mechanical properties of the specified
Dryer Vanes 304L or 316L" materials, 304L and 316L, are

equivalent to the mechanical
properties in material specifications
listed for other dryer components.

Section 4.5.2.2

Item Description of Change Evaluation

Fabrication of vessel Clarification added that industry This change represents
internal components other standards, e.g., ASME and AWS, clarification describing the
than the core support as applicable, will be used in practices applied during past
structure. fabrication of vessel internal ABWR construction projects.

components other than the core
support structure.

Welding of core support Adds clarification that ASME This change represents
structures. Section IX welding qualification clarification describing the

requirements are applied to the practices applied during past
core support structures and that ABWR construction projects
welding heat input control is
applied.
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Section 4.5.2.3

Item Description of Change, Evaluation
NDE of control rod Revised to state that NDE of the Adds clarification only.
drive housings Control Rod Drive Housings

(CRDHs) satisfies the
requirements for ASME Section
III Class I (Subsection NB) as
well as the current DCD
requirement of Class CS
(Subsection NG) since the
CRDHs also serve as pressure
boundary outside the reactor
vessel

Section 4.5.2.4

Item Description of Change Evaluation
Weld material Change in delta ferrite The change to the delta ferrite requirements for

content for weld material weld metal is consistent with industry practice
from "5.0 Ferrite Number and exceeds the RG 1.31 requirement by
(FN)" to "a minimum imposing the additional requirement that the
average Ferrite Number average delta ferrite reading be a minimum of 8
(FN) of 8 FN, with no FN.
individual reading less than
5 FN"

Delta ferrite in Change delta ferrite limit in Limitations are added for the delta ferrite
castings austenitic stainless steel content in castings to address thermal aging

castings from "8FN (ferrite concerns for components designed for 60 years
number) minimum and a of service.
maximum value of 20FN" to
"8% minimum and a
maximum value of 20%".
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Section 4.5.2.4

Item Description of Change Evaluation
Regulatory Guide Revised discussion on The change to the discussion of sensitization
1.44 compliance sensitization of stainless clarifies that the primary means of addressing
discussion. steel. the intent of RG 1.44 is to require the use of low

carbon (<0.020%) for all 300 series stainless
exposed to the high temperature reactor water
environment, where industry experience has
identified that sensitization may render the
material subject to intergranular stress corrosion
cracking. Also, the change specifies that
solution annealing of 300 series stainless steel is
verified by specific controls, i.e., requiring a
standard practice (ASTM A262) for verifying
that the material has been properly solution
annealed. For welded stainless steel, the section
is changed to identify specific controls by
requiring the use of ASME Section IX for
welding qualifications and that filler materials
be in accordance with ASME Section II Part C.

Section 4.5.2.5

Item Description of Change Evaluation
Item (1) Deleted SA-479 The reference to specification SA-479

for XM-19 stainless steel material is
deleted because other specifications
are now referenced for this material
by the departures.

Item (2) Changed material specification Code Case N-580-2 is referenced for
from "SB 166, 167, and 168, niobium-stabilized Alloy 600. This
Nickel Chrome Iron (Alloy 600)" Code Case was not available when the
to "Niobium modified Alloy 600 original DCD was issued so the
per ASME Code Case No. N-580- requirements for the stabilized grade
2" were handled in footnotes. This Code

Case is now used for ordering the
stabilized material and reference to
the Code Case eliminates the need for
additional footnotes.
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Section 4.5.2.5

Item Description of Change Evaluation

Item (3) Changed material specification The references for Alloy X-750 are
from "SA637 Grade 688 Alloy X corrected (from SA-637 to SB-637)
750" to "ASTM B 637 or ASME and updated (to reference the UNS
SB-637, AMS 5542, AMS 5699 number N07750).
UNS N07750 (Alloy X-750) or
equivalent"

Solution annealing of Revises description of solution The section is changed to add
Alloy 600. annealing of Alloy 600. clarification that NB-modified Alloy

600 is used in the solution annealed
condition.

Annealing condition The section is changed to identify The section is changed to identify that
for Alloy X 750. that X-750 will be used in the X-750 will be used in the 1093°C

1093°C annealed and single aged annealed and single aged condition for
condition for maximum stress maximum stress corrosion cracking
corrosion cracking resistance. resistance. The option for using the

material in the equalized and aged
condition, where industry experience
has shown the material to be more
susceptible to stress corrosion
cracking under significant stress in the
reactor water environment is deleted.

Removes reference to Stellite 6 It is advantageous from an ALARA
Plating of austenitic (or its equivalent) for HPCF standpoint to use alternatives to
stainless steel. couplings and replaces with a hard Stellite when practical.

chromium plating surface.
Use of XM-19 Revised to include SA479 Grade The section is modified to identify

XM-19 as being successfully used XM-19 as a suitable material for use
in BWR applications. The in the ABWR reactor environment
experience base is also updated. based on laboratory testing.

(4) Changes to Part 2, Tier 2, Section 5.2.3

Section 5.2.3

Item Description of Change Evaluation

Section 5.2.3.2.3 Material list updated. These items are updated to reflect the
Items (1) and (2) types of solution-annealed austenitic

stainless steels as well as the Alloy
600 description as reflected in STD
DEP 4.5-1.
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Markup of COLA Part 2, Tier 2, Table 5.2-4

Table 5.244 Reactor Coolant Pressure Boundary Materials

Specification
Component Form Material (ASTMIASME)

Main Steam Piping (between RPV and the turbine stop valve)

Contour nozzle

250A7•2•• 10.36 MPaG
Large groove flange

Forging

Forging

steel

Carbon Steel

CRD

ASME SA 35 LF- 2
Class 3 356LF 2

ASME SA 350 LF 2

SA 1822iiM; F304LF30
o~F316Lý,qr F31-6*, or

A-182.or SA 336/336M,
F304* or F316*

Middle flange

Spool piece

Mounting bolts

Seal housing

Seal housing nut

Forging

Forging

Stainless steel

Stainless steel SA 182/182M• 1304•' F304*,
o~ F3 1 1L or F316*, or
S SA 336/336M,
F304" or F316*

&w Bolting Low-Alloy steel S4 A94 SAý193193M iiride
B7

Forging

Bar

Stainless steel

Hardesee
Stainless steel

SA 182/182M, F304L, F304*,
(,F316L, or F36*, or

S SA 336/336M,
F304" or F316*

SA 564,17 4 PH630(H1 100)

I
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Markup of COLA Part 2, Tier 2, Section 4.5.1.1

4.5.1.1 Material Specifications

STD DEP 4.5-1

(a) Spool Piece Assembly

Spool Piece Housing

Seal Housing

ASME SA-182/182M Grade F304L,
F304*, F316L, F316* or ASME SA-
336/336M Grade V3ý F304*,
F6F316*

ASME SA-182/182M Grade F304L,
F304*, F316L, F316* or ASME SA-
336/336M Grade 3 F304*,
F6 F316*

ASME SA-182/182M Grade F304LC,
F304*, F316L, F316* or ASME SA-
336/336M Grade F4bF304*,
F- F316*

(f) Outer Tube Assembly

Middle Flange

Markup of COLA Part 2. Tier 2, Section 4.5.2.1

4.5.2.1 Material Specifications

STD DEP Vendor

Materials employed in Shroud Head and Separator Assembly and Steam Dryer
Assembly:

* Forgings-ASTMA182 Grade 304-e F316L •rA336-radeF316L or ASME
SA-182/182M Grade F316L •r SA 336/6 de


