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Edwin I. Hatch Nuclear Plant
Joseph M. Farley Nuclear Plant

Vogtle Electric Generating Plant
Request for a Technical Alternative to

ASME Section XI, IWA4120(a) and IWA-4310

Ladies and Gentlemen:

Pursuant to 10 CFR 50.55a(a)(3)(i), Southern Nuclear Operating Company (SNC) hereby
requests NRC approval for Joseph M. Farley Nuclear Plant (FNP), Edwin I. Hatch
Nuclear Plant (HNP), and the Vogtle Electric Generating Plant (VEGP) to implement the
requirements of Code Case N-661 as described in the attached 1OCFR50.55a request for
Class 2 and 3 plant raw water piping system repairs resulting from degradation
mechanisms such as erosion, corrosion, cavitation, or pitting. Copies of the
1OCFR50.55a request (SNC Generic Request number GR-03-02) and Code Case N-661
are enclosed.

Southern Nuclear Operating Company requests approval by August 31, 2003, in order to
support the fall 2003 VEGP Unit 1 refueling outage.

This letter contains no NRC commitments.

If you have any questions or require additional information, please contact D. Rick
Graham at (205) 992-5808.

Sincer,7Y Ay
IffI~>Ger

JTG/DRG

Enclosures: 1. Generic Request for Alternative GR-03-02
2. ASME Code Case N-661
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cc: Southern Nuclear Operating Company
Mr. J. D. Woodard, Executive Vice President
Mr. J. B. Beasley, Jr., Vice President, Plant Farley
Mr. H. L. Sumner, Jr., Vice President, Plant Hatch
Mr. D. E. Grissette, General Manager - Plant Farley
Mr. P. H. Wells, General Manager - Plant Hatch
Mr. G. R. Frederick, General Manager - Plant Vogtle
Document Services RTYPE: CFA04.054; CHA02.004; CVC7000; LC# 13758

U. S. Nuclear Regulatory Commission, Washington. D. C.
Mr. F. Rinaldi, NRR Project Manager - Farley
Mr. J. Colaccino, NRR Project Manager - Hatch
Mr. F. Rinaldi, NRR Project Manager - Vogtle

U. S. Nuclear Regulatory Commission. Region II
Mr. L. A. Reyes, Regional Administrator
Mr. T. P. Johnson, Senior Resident Inspector - Farley
Mr. J. T. Munday, Senior Resident Inspector - Hatch
Mr. J. Zeiler, Senior Resident Inspector - Vogtle
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Joseph M. Farley Nuclear Plant
Edwin I. Hatch Nuclear Plant

Vogtle Electric Generating Plant
10 CFR 50.55a Request Number GR-03-02

Proposed Alternative
In Accordance with 10 CFR 50.55a(a)(3)(i)

--Alternative Provides Acceptable Level of Quality and Safety--

1. ASME Code Components Affected

All ASME Class 2 and 3 carbon steel plant raw water piping systems.

2. Applicable Code Edition and Addenda

The Joseph M. Farley Nuclear Plant (FNP), Edwin I. Hatch Nuclear Plant (HNP), and the Vogtle
Electric Generating Plant (VEGP) are committed to the 1989 Edition of Section XI to ASME
Code.

3. Applicable Code Requirement

1) ASME Code, Section XI, IWA-4120(a) requires that repairs be performed in accordance
with the Owner's Design Specification and the original Construction Code of the component
or system.

2) ASME Code, Section XI, IWA-4310 requires that the defect be removed or reduced in size in
accordance with Article IWA-4000.

4. Reason for Request

Relief is requested from replacement or internal weld repair of wall thinning conditions resulting
from various wall thinning degradation mechanisms such as erosion, corrosion, cavitation, and
pitting in Class 2 and 3 carbon steel raw water piping systems in accordance with the design
specification and the original construction code. The primary reason for this request is to
provide adequate time for additional examination of adjacent piping so that pipe replacement can
be planned to reduce impact on system availability including Maintenance Rule applicability and
availability of replacement materials.

5. Proposed Alternative and Basis for Use

The Farley Nuclear Plant, Hatch Nuclear Plant, and Vogtle Electric Generating Plant will
implement the requirements of ASME Code Case N-661 for Class 2 and 3 plant raw water piping
system repairs resulting from degradation mechanisms such as erosion, corrosion, cavitation, or
pitting as an alternative to the requirements of IWA-4000. These type defects are typically
identified by small leaks in the piping system or by pre-emptive non-code required examinations
performed by the Licensee to monitor the degradation mechanisms. The alternative repair
technique described in Code Case N-661 involves the application of additional weld metal on the
exterior of the piping system which restores the wall thickness requirement. This repair
technique will be utilized whenever engineering evaluation determines that such a repair is
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Joseph M. Farley Nuclear Plant
Edwin I. Hatch Nuclear Plant

Vogtle Electric Generating Plant
10 CFR 50.55a Request Number GR-03-02

suitable for the particular defect or degradation being resolved. Provisions for use of this Code
Case will be addressed in the Repair and Replacement Program.

Those provisions will require that adjacent areas be examined to verify that the entire flawed
area will be encompassed by the repair and that there are no other unacceptable degraded
locations within a representative area dependent on the degradation mechanism present. An
evaluation of the degradation mechanism will be performed to determine the re-examination
schedule to be performed over the life of the repair. The repair will be considered to have a
maximum service life of two fuel cycles unless examinations during each of the two fuel cycles
are performed to establish the expected life of the repair.

The basis for use of the repair technique described in Code Case N-661 is Section XI of the
ASME Code determined this repair technique provides an acceptable alternative to the
requirements of IWA-4000 and provides an acceptable level of quality and safety. Therefore, the
proposed alternative is justified per I OCFR50.55a(a)(3)(i).

Code Case N-661 was approved by the ASME Section XI Code on July 23, 2002; however, it has
not been incorporated into NRC Regulatory Guide 1.147 and thus is not available for application
at nuclear power plants without specific NRC approval. Therefore, SNC is documenting the
request to apply the alternative repair technique described in the Code Case via this relief
request. A copy of ASME Section XI Code Case N-661 is attached for reference.

6. Duration of Proposed Alternative

This Technical Alternative will be used at FNP, HNP, and VEGP during each plant's present ten-
year ISI interval. The use of this Technical Alternative is requested until the NRC publishes
Code Case N-661 in a future revision of the applicable Regulatory Guide.
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CASE

N-661
CASES OF ASME BOILER AND PRESSURE VESSEL CODE

Approval Dst July 23, 2002
See Numeric Index tor expireion

and any reaffrnmation dates

Case N-661
Alternative Requirements for Wall ThIckness
Restoration of Classes 2 and 3 Carbon Steel
Piping for Raw Water Service
Section XI, Division 1

Inquiry As an alternative to replacement or internal
weld repair, what requirements may be applied for wall
thickness restoration of Classes 2 and 3 carbon steel
raw water2 

piping systems that have experienced internal
wall thinning from localized ermosion, corrosion. cavita-
tion, or pitting?

Reply: It is the opinion of the Committee that areas
of Classes 2 and 3 carbon steel raw water piping
experiencing internal wail thinning from localized ero-
sion, corrosion, cavitation, or pitting may have the wall
thickness restored externally by means of a weld-
deposited carbon or low-alloy steel reinforcement on
the outside surface of the piping in accordance with
the following requirements Excluded from these provi-
sions are conditions involving corrosion-assisted crack-
ing or any other form of cracking

1.0 GENERAL REQUIREMENTS

(a) The wall thickness restoration shall be performed
in accordance with a Repair/Replacement Plan satisfying
the requirements of IWA-41502

(b) The wall thickness restoration shall meet the re-
quirements of IWA-4f00,5 except as stated sn this Case

(c) If the minimum required thickness of deposited
weld metal necessary to satisfy the requirements of 3.0
is greater than the nominal thickness for the size and
schedule of the piping. the provisions of this Case
shall not apply In addition, the total tiuckness of filler
metal applied over multiple repairs shall not exceed
the original nominal thickness of the piping

tRaw waster is defised an Wam sch as Ir nts a nver. lake. or well
onr backsusals water used ia plant equipminuea. ae" coniers aad
beat eicianee In unny pi-us u is ref-d to as 'Swce Waite"
'IWA-4140 in the 1959 Edition with te 1t91 Addenda ifrcSh
1995 Edion tWA-l130 (Repair Prot-) an a- 1989 Edaon witl
lsl 1990 Addenda nd wartar Edsuos and Addenda
IwA40s7Oco0 and IWCtWD-400QtOt, ai applcab.e. in the
1999 Edliion with fet 1990 Addenda and earlr c Eda- and
Addenda

2.0 INITUAL EVALUAT1ON

'he material beneath the surface to which the weld
overlay is to be applied shall be evaluated to establish
the existing average wall thickness and the extent and
configuration of degradation to be reinforced by the
weld overlay. The adjacent area shall be examined to
verify that the repair wilt encompass the entire defective
area. Consideration shall be given to the cause of
degradation. The extent of degradation in the piping,
shall be evaluated to ensure that there are no other
unacceptable locations within the surrounding area that
could affect the integnty of the repaired piping The
dimensions of the surrounding area to be evaluated
shall be determined by the Owner, considering the type
of degradation present. The effect of the repair on the
piping, and any remaining degradation shall be evaluated
In accordance with IWA-4160 4

3.0 DESIGN

3.1 General Design Requirements

(a) Unless otherwise established by theoretical or
experimental analysis, or by proof testing as provided
for in 3.3 or 3A,4 the full thickness of the weld overlay
shall extend a distance of at least s in each direction
beyond the area predicted, over the design life of the
restoration to infringe upon the required thickness 5

where
s= 2Z!'4 TR Z;
R= outer radios of the component

,_ = nonunal wall thickness of the component

Edges of the weld overlay shall be tapered to the
existing piping surface at a maximum angle ("a" in

4IWA-4150 In te t199 Edition wush the 1991 Addenda diwough
1995 Editim tWA-4130 tRepar Provano) tt tbe 19S9 Edditi tilth
the 1990 Addenda and earlier Edroorts and Addenda.
$Design thacbnmenn as prennbed by she Carovuon Code

1173
SUpp. S - NC
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CASE (continued)

N-661
CASES OF ASM3E BI90LER AND PRESSURE VESSEL CODE

tiw I i- L or C-

Gox 1
~~~~amrtof

branch
re~nforeemeni

Xa2
1
J 2 12

FIG 1 BRANCH REINFORCEMENT

Fig. 1) of 45 deg Final configuration of the reinforce-
ment shall permit the exanunations and evaluations
required herein, including any required preservice or
anservice examinations of encompassed or adjacent
welds

Wb) The thickness shall be sufficient to maintain
required thickness for the predicted life of the repair,
and, except for the tapered edges, the overlay shall
have a uniform thickness

(c) The tensile strength of the weld filler metal for
the reinforcement shall be at least that specified for
the base metal to which it is applied.

(d) The predicted maximum degradation of the over-
laid piping and the overlay over the design life of
the restoration shall be considered in the design. The
predicted degradation of the piping shall be based on
in situ inspection and established data for similar base
metals. If the weld overlay is predicted to become
exposed to the corroding mredium, the predicted degrada-
tion of the overlay shall be based upon esttablshed data
for base metals or weld metals with similar chemical
composition to that of the filler metal used for the
weld overlay.

(e) The effect of weld overlay application on interior
coatings shall be addressed in the Repair/Replaceneent
Plan (previously Repair Program).

3.2 DesIgn

The design of weld overlays not prequalafied by 3 3.
3 4. or 3.5 shaI] be tn accordance wath the applicable
requirements of the Construction Code or NC/ND-3 100
and NC/ND-3600 (including Appendix Ml). and shall
consider the weld overlay as an integral portion of the
piping or component upon which it is applied (not as
a weld). The allowable stress values of the base metal
shall apply to the design of the deposited weld metal
The following factors shall be considered, as applicable.
in the design and application of the reinforcement:

(a) The shrinkage effects, if any, on the piping-
(b) Stress concentrations caused by application of

the overlay or resulting from existing and prediced
piping internal surface configuration;

(c) If flexibility analysis was required by the original
Construction Code, the effect of the weld overlay shall
be reconciled with the original analysis For rectangular.
shaped overlays on piping designed to NC/ND-3650
and aligned parallel or perpendicular to the axis of the
piping, unless a lower stress intensification factor (SIF
or i) is established, an SIF (X) of 2.1 shall be applied
for overlays on straight pipe and adjacent welds Also.
a stress mulriplier of 1.7 shall be applied to the SIP
(i) for standard elbows; and an SIF (I) of 2.1 shall be

1174SUP. 5 - NC
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CASE 1continued)

N-661
CAMSES OF ASME BOILER AND PRESSURE VESSEL CODE

applied for tees and branch connections when the toe
of the overlay is not less than 211,,, from any
branch reinforcement in Ftg 1.

3.3 Proof Test Qualification as a Piping Product

As an alternative to design, the configuration of weld
overlays may be qualified by performance of proof
testing of a mockup in accordance with the following
requirements:

(a) A satisfactory mockup burst test shall qualify
the design or configuration for application in the same
orientation on the same type of Item, and the same
location on fittings. when the following conditions are
satisfied (see Fig 1)

(I) The base metal is of the same P-No. and
Group Number wben impact properties are applicable,
as the base metal tested.

(2) The specified minimum tensile stiengil of the
item does not exceed that specified for the base metal
tested

(3) The average thickness of the overlay areas is
at least the thickness of the mockup plug, tL

(4) The overlap on the full thuckness of base metal.
a, is at least that of the mockup

(5) The transition angle at the outer edges of the
overlay, ix, is not greater than that of the mockup.

(6) The overlay surface finish is similar to or
smoother than that tested

(7) The maximum proportionate axial dimension,
LID, is not more than that tested

(8) The maximum proportionate circumferential
dimension, CID, is not more than that tested.

(9) The nominal diameter is not less than one-
half nor more than two times the diameter tested

(10) The nominal thicknessIdiameter ratio, rD, IS
not less than one-half nor more than three times the
gID, ratio etsted.

(b) The mockup base shall consist of new base
material of similar configuration, or type of item, as
the item to be overlaid A rounded-comer segment of
the base material shall be removed to represent the
maximum proportionate si (axial dimension of L and
circumferential dimension of C) and location of thinning
or piting to be compensated for by the weld overlay.
A plug of the same base metal and of uniform thickness,
u, which shall not exceed the smallest average thickness
on which tie overlays will be permanently applied,
shall be full-penetration welded around the opening
and flush with the outside surface of the piping Altema-

tively, an equivalent volume of base metal may be
removed from the Inside surface of the mockup by
machining or grinding, without need for welding in a
closure plug

fc) Tbe mockup weld overlay shal be applied in
accordance with the design or specified configuration
using the specified weld filler metal. Maximum section
thickness at the overlaid opening (weld metal plus base
metal plug, or u + w) shall not exceed 87i2% of the
nominal thckness of the piping

(d) Straight pipe equivalent to a minimum of one
pipe diameter, or one-half dhameter for piping over
NPS 14, shall be provided (butn-welded to the mockup,
if necessary) beyond both ends of the overlay. The
piping shall be capped, and the completed mockup
assembly shall be thoroughly vented and hydrostatically
pressure tested to bursting To qualify the design for
general application within the limits of 3.3(a). burst
pressure shall not be less than;

where
P= minimum acceptable burst pressure, psi
t = minimum specified thickness (excluding manu-

facturing tolerances) of the base metal being
tested, in

S.,= reported actual tensile strength of the base metal
being tested, psi

D.= outside diameter of the pipe, in

(e) If flexibility analysis was required by the original
Construction Code, the effect of the weld overlay shall
be reconciled in accordance with 3 2(c)

3A Proof Test Qualification for Specific
Applications

As an altemative to design by analysis or proof
test qualification as a piping product, the design or
configuration of weld overlays may be qualified for
limited service conditions using the provisions of NC/
ND-6900, 'Proof Tests to Establish Design Pressure,.
except that Component hydrostatic testing is not required
(other than as required by [WA-4000 5) The mockups
shall be fabricated and tested in accordance with the
provisions of 3.3(b), (c), and (d), and shall be applied
in accordance with the provisions and condioons of
33(a). The provisions of 3.3(e) shall be met

1175 SUPP. 5 - NC
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CASE (continued)

N-661
CASES OF ASNIE BOlLER AND PRESSURE VESSEL CODE

3.5 Prequalified Design

Application of weld overlays on straight pipe. portions
of tees not less than 21

/2,/Rt_,, from any branch rein-
forcement in Fig 1, standard elbows, and associated
welds to correct limited degradation shaU be exempt
from the requirements of 3 2 through 3.4 provided all
of the following conditions are satisfied

(a) All the requirements of 3.1 apply
(b) The provisions of 3.3(e) shall be mnet
(c) The full thickness of weld overlay shall not

exceed a maximum axial length of the greater of 6
in or the outside diameter of the piping

ed) The finished overlay shall be circular, oval, full-
circumferential or rectangular in shape

(I) For each repair, the maximum dimension com-
pensated by a circular overlay shall not exceed 2 / the
nominal outside diameter of the piping

(2) Rectangular overlays shall be aligned parallel
with or perpendicular to the axis of the piping, and
corners shall be rounded with radii not less than the
ovelay thickness.

(3) For oval overlays, the end radii shall not be
less than 3/4vRii. and the axis of the overlay shall
be aligned parallel with or perpendicular to the axis
of the piping

(e) The distance between toes of adjacent overlays
shall not be less than i,,.

5.0 INSTALLATION

(a) The entire surface area to which the veld overlay
is to be applied shall be examined using the liquid
penetrant or magnetic particle method, with acceptance
criteria in accordance with NCIND-2500, NC/ND-5300
for the product form (base metal or weld) involved

(b) If through-wall repairs are required to satisfy the
acceptance cntena, or result from application of the
weld overlay, they shall be accomplished by sealing
with weld metal using a qualified weld procedure
suitable for open-root welding This weld shall be
examined in accordance with 5.0(a) In addition, the
first layer of overlay over the repaired area shall be
examined in accordance with 5.0(a).

(c) Overlay weld metal shall be deposited using a
grove-welding procedure qualified in accordance with
Section IX and the Construction Code, or Section IX
and Section XI, IWA4610 and either IWA-4620 or
IWA-46507 The qualified minimum thickness specified
in the weld procedure does not apply to the weld
overlay or associated base metal repairs a

(d) The surface of the weld overlay shall be prepared
by machining or grinding, as necessary, to permit
performance of surface and volumetric examinations
required by 6 0. For ultrasonic examination, a surface
finish of 250 RMS or better is required

6.0 EXAMINATION

(a) The completed weld overlay shall be examined
using the liquid penetrant or magnetic particle method
and shall satisfy the surface examination acceptance
criteria for welds of the Construction Code or NC/
ND-5300

(b) The weld overlay, including the existing piping
upon which it is applied, shall be examined to verify
acceptable wall thickness

(c) Weld overlays shall be volumetrically examined
as base metal repairs when required by the Construction
Code, except as followsi

(1) Weld overlays not exceeding 10 in 2 surface
area are exempt from volumetic examination

7
t
WA4500 and eirter iWA.4510 o IWA-4370 m the 1989 Edinon

.ihthe 1991 Adend. ithrSb 195Edloi IWA-45 0orIWE-420
In the 1986 Edition with Ite 19ss Addenda dtrosgh 1989 Ediuon
with dtie- 1990 Addenda mWA320 at IWE4320 an the 1986 EdProo
with dn 19t7 Addenda or w7tier Ediions and Add'onda
'Exception io IWA40a0

4.0 WATER-BACKED APPLICATIONS

(a) Manual application of overlays on water-backed
piping shall be restricted to P-No. I base matenals
Welding of such overlays shall use the SMAW process
and low-hydrogen electrodes. In addition, the surface
examination required in 6.0 shall be performed no
sooner than 48 hr after completion of welding For
such overlays consideration should be given to using
a temper bead technique similar to that described in
IWA-4650 6

(b) Piping with wall thickness less than the diameter
of the electrode shall be depressurized before welding.

'IWA-4540 in the 1989 Eisbbon with ie 1991 Addends throujab
the i995 Edition IWE4200 In shc 1986 Edimon with the 1988
Addenda thoujh the 1989 Edhbon vith the 2990 Addend. SWE.4320
in the 1966 Edinon wih the 19t7 Addenda and wher Editions and
Addend

SUPP. 5 - NC 1176
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CASE {continued)

N-661
CASES OF ASME BOILER AND PRESSURE VESSEL CODE

(2) Other weld overlays shall be exempt from
volumnetnc examination when the finished applied thick-
ness (w in Fig. 1) does not exceed

(a) '6t' for r -S 3 in
fb) '/4 un for 1/4 in < I 2/2 itn
(c) The lesser of 3/5 in. or 10% of t for r >

n/2 m

where
t= finished full-section thickness of compensated

area(eg.w+uinFig 1)

When volumetric examination is required, the full
volume of the finished overlay, excluding the tapered
edges, but including the volume of base metal required
for the design life of the overlay, shall be examined
using either the ultrasonic or radiographic method, and
shall, to the depth at the surface of the existing piping,
satisfy the acceptance critena for weldments of the
Construction Code or NCIND-5300 The volume of the
existing piping, beneath the weld overlay, taken credit
for in the design, shaDl satisfy the volumetnc acceptance

cntena of NCIND-2500, NCIND-5300 for the product
form, or IWA-30009

7.0 INSERVICE EXAMINATION

(a) The Owner shall prepare a plan for additional
examination to verify that minimum wall thickness is
not violated over the life of the repair The frequency
and method of examination shall be determined based
on an evaluation of the degradation mechanism

(b) The maximum expected life of the repair shall
be two fuel cycles unless examinations during each of
the two fuel cycles are performed to establish the
expected life of the repair.

8.0 DOCUIMENTATION

Use of this Case shall be documented on an NIS-2
Form

IA-30o0 and rwB-3514 in the 1959 Editom with the 1990
Addenda cad cariecr Edtio and Addeda

1177 SUPF 5 -NC
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