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U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, D.C. 20555 

Edwin L Hatch Nuclear Plant 
Third Ten Year Interval Inservice Inspection Program 

Submittal of Additional Requests for Relic 

Lvdies and Gentlemen: 

This letter is to submit modified Relief Requests (RR-25 and RR-26) for the Third 10-Year 
Interval Inservice Inspection Program for the Edwin I. Hatch Nuclear Plant. The Relief Requests 
were originally submitted in a letter dated July 9, 1999 (letter HL-5801). The new Relief Requests 
were developed to propose alternate repair techniques in accordance with ASME Code Cases 
N-562 and N-561, whdile limiting the scope to the plant service water and RHR service water 
systems. Please disregard the previously submitted Relief Requests, RR-25 and RR-26, and 
consider the attached version for granting relief.  

Should you have any questions in this regard, please contact this office.  

Respectfully submitted, 

H. L. Sumner, Jr.  

IFL/eb 

Attachments: Requests for Relief RR-25 and RR-26 

cc: (See next page.)
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Mr. P. H. Wells, Nuclear Plant General Manager 
SNC Document Management (R-Type A02.001) 

U.S. Nuclear Regulatory Commission, Washington, D.C.  
Mr. L N. Olshan, Project Manager - Hatch 

U.S. Nuclear Regulatory Commission, Region II 
Mr. L A. Reyes, Regional Administrator 
Mr. J. T. Munday, Senior Resident Inspector - Hatch
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SOUTHERN NUCLEAR OPERATING COMPLANY 
HATCH NUCLEAR PLANT, UNIT 1 & 2 

THIRD 10-YEAR INTERVAL 
REQUEST FOR RELIEF NO. RR-25 

L System/Component for Which Relief is Requested: All ASME Class 3 Moderate Energy (i.e., less 
than or equal to 200*F or less than or equal to 275 psig maximum operating conditions) Carbon 
Steel Plant Service Water Piping Systems (Categories D-A, D-B, and D-C).  

IL Code Requirement: 

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

2) ASME Code, Section XI, IWA-4320 requires that the defect be removed or reduced in size in 
accordance with Article TWA.  

Ill. Code Requirement for Which Relief is Requested: Relief is requested from removing defects and 
repairing in accordance with the design specification or the original construction code for internal 
wall thinning or pitting resulting from conditions such as, but not limited to, flow-assisted 
corrosion and microbiological corrosion.  

IV. Basis for Relief: The ASME Section XI Code Committee recognized that an alternative existed 
for internal wall thinning of Class 3 piping systems which have experienced degradation 
mechanisms such as flow-assisted corrosion and/or microbiological corrosion that would provide 
an acceptable repair configuration. The primary purpose for implementing this repair method is 
to allow for 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, 
availability of replacement materials and cost. This alternative repair technique involves the 
application of additional weld metal on the exterior of the piping system which restores the wall 
thickness requirement. Code Case N-562 was approved by the ASME Section XI Code 
Committee on December 31, 1996, however, has not been incorporated into NRC Regulatory 
Guide 1.147 and thus is not available for application at nuclear power plants.  

V. Alternate Repair Technique: Plant Hatch will implement the requirements of Code Case N-562 in 
its entirety with the additional restrictions and exceptions as described below, for Class 3 
moderate energy (i.e., < 200*F and <275 psig maximum operating pressure) piping system repairs 
resulting from phenomenon such as flow-assisted corrosion and/or microbiological corrosion.  
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 repair technique described in Code Case N-562 will be utilized whenever 
engineering evaluation determines that such a repair is 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 Procedure. Those provisions will require that adjacent area 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 
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SOUTHERN NUCLEAR OPERATING COMPLANY 
HATCH NUCLEAR PLANT, UNIT I & 2 

THIRD 10-YEAR INTERVAL 
REQUEST FOR REIUEF NO. RR-25 

will be considered to have a maximum service life of two fuel cycles unless specific approval is 
requested and received from the NRC to make it permanent 

Southern Nuclear Operating Company (SNC) previously submitted ISI Relief Request RR-14 
which requested approval to utilize ASME Section XM Code Case N-532. Code Case N-532 
provides alternatives for the documentation requirements for repair and replacement activities.  
Code Case N-532 allows use of Form NIS-2A in lieu of Form NIS-2 as required by Code Case 
N-562, paragraph 7.0. Therefore, SNC will document the use of Code Case N-562 on Form NIS
2A in lieu of Form NIS-2, as previously approved by the NRC by granting Relief Request RR-14.  

VI. Justification for Granting Relief: Code Case N-562 provides alternative requirements to those of 
IWA-4000 and for the repair of internal piping system defects or degradation. The ASME XM 
Code Committee determined that such a repair technique would ensure that an adequate level of 
quality and safety was being maintained. Therefore, the proposed alternative is justified per 
10CFR50.55a(3)(i). Code Case N-562 has not been included in NRC Regulatory Guide 1.147 
and therefore, SNC is documenting the request to apply the Code Case via this relief request. A 
copy of ASME Section XI Code Case N-562 is attached for reference.  

VII. Implementation Schedule: The relief request is applicable for the Third 10-Year Interval and will 
be utilized upon receipt of NRC approval.  

VIII. Relief Request Status: Submitted to NRC for review and approval.  
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CASE 

N-562
CASES OF ASME OILM AND PRESSURE VESSEL CODE 

Approval Date: December 21, 1996 
Sea Numarl Index far apiration 

and any waffi~nnation date&

Cae N-M6 
Alternative Requirements for Wall Thickness 
Restoration of Clam 3 Moderate Energy Carbon 
Sted Piping 
Section XI, Division 1 

I.qtdy: As an Alternative to replacement or internal 
weld repair, what requirements may be plied for 
wall thicknes restoratio of Class 3 moderatecenrgy 
carbon steel piping systems dut have experienced an
tin wall thinning or liming from conditions such 
as, but aot limited to, Low-assisted corrosion and mi
croblologlcal corrosion? 

Reply. It is die opinion of the Committee that areas 
of Chl 3 moderate energy (ie., less than or equal 
to 200F or and less than or equal to 275 pslg maxi
warm operating conditions) caitbon stee piping exper

encing internal thinning 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 pin In accordance with 
the following requirements. Excluded from these pro
visions we conditions involving corrosion-assisted 

acking or any other form of crackinlg 

IA GENERAL REQUIREMENTS 

(a) The wall thickness restoration shall be pfmed 

Program] satisfying the requirements of IWA-4140 
PWA-41301.  

(b) The wall thickness restoration shall meet the 
requirements of IWA-4000 [IWA-400 and 
IWD-4000f7000 as applicable], except a stated in 
this Cas 

(C) If the Minimum required thickess of deposited 
weld metal necessary to satrs4 the requirements of 
pm. 3.0 is greater than the nominal thickness for dte 
site and schedule of the piping, the provisions of this 

Swhon aplying ftis Case o Uhe 1&C EdiM SO Gh the 19M Adden 
or mrilitim =W AAdeda the rt'am coataine backe 
tan apply.

Case shall not apply. In addition, the otal thickness 
of filler metal applied over multiple repairs shall not 
exceed the original nominal thicins of the piping.  

2.0 INITIAL EVALUATION 

The material beneath the surface to which the weld 
overlay Is to be applied shall be evaluated to establish 
tde existing average wall thickness and the extt and 
configuration of degradation to be reinorced by the 
weld overlay. Consideration shall be given to Me cause 
of degradation. Thie extent of de-gradation in die piping, 
and the impact of the repair on die piping. shall be 
evaluated in accordance with IWA-4160 [IWA-4150].  

3A DESIGN 

11 General Design Requirements 

() Unless otherwise established by theoretical Or 
exeietlanalysis, or by proof testing as provided 

for in pars. 3.3 or Pam 3.4, die full thickness of die 
weld overlay shall extend a distance of at la A..  
in each direction beyond dhe am pledicted, over the 
design life of the restoration to infinge Wpon the 

where 

Rmouter radius of the component 
t -- nominal wan thickness of the component 

Edges of thie weld overlay shall be tapered to the 
existing piping surface at a maximm angle ("C" in 
Fig. 1) of 45 deg. Final cocfiguration of the reinforce
ment shall permit die examinations and evaluations 
required herein including any required preservice or 
inservice examinatons of encompassed or jacen 
welds 

ipeain dilcitne as prescrilmd by die Camon re C9de

919

RR-25 
Rev. 6 
Page 3 of 6



CASE (continued) 

N-562
CASES OF ASME SOLZR AND PRESSURE VESSEL CODE

(b) The thickness shall be sufficient to maintain 
required thickness for the prredicted life of the repair, 
and, except for die 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
id piping and the overlay over ithe design life of 

the saturation shall be consered in the design. The 
predicted degradation of tde piping shall be based upon 
in-situ inspection and established data for simllar base 
metals. If the weld overlay Is predicted to become 
exposed to the corroding medium, the predicted degrada
tion of the overlay shall be based upon established data 
for base metals or weld metals with simiar chemical 
composition to that of the filler metal used for the 
weld overlay.  

(e) The effect of weld overlay application on interior 
coating shall be addressed in the design or installation 

3.2 Design 

The design of weld overlays not prequalifed by 
paras. 3.3, 3.4, or 3.5 shall be in accordance with the 
applicable requirements of the Construction Code or 
ND-3100 and ND-3600 (including Appendix II)M 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 he 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 firo existing and predicted 
piping Internal surface configuraton.  

3.3 Proof Test Qualification as a Piping Product 

As an altmradve to design, the configuaton of weld 
overlays may be qualified by performance of proof 
testing of a mock-up in accordance with the folowing 
requiremnts: 

(a) A sisfactory mock-up burst test shall qualf 
the design or configuration for application in the same 
orientation on the usme type of it=m, and the same 
location on fittings, when the following conditions ae 
satisfied (see Fig. I):

(i) the base metal is of the same P-No. and Group 
Number when impact properties ae applicable, as the 
base metal tested 

(2) the specified ainimun tensile strength of the 
kerm does not exceed that specified for the base metal 
tested; 

(3) the average thickness of the overlay maes is 
at least the thickness of the mock-up plug, a; 

(4) the overlap on the full thickness of base metal, 
s, is at least that of the mock-up; 

(5) the transition angle at the outer edges of the 
overlay, a, is not greater than that of the mock-up; 

(6) the ovelay surface finish Is similar to or 
smoother than that tested: 

(7) the maximum proportionate axial dimension.  
LI, is not more than that tested; 

(8) the maximum proportionate circumfercntial di
mension, C/D. is not more than that tested; 

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

0(10) the nominal thickness/diame ratio, AD, is 
not less than one-half nor more thn three times the 
VD, ratio tested.  

(b) The mock-up base shall consist of new base 
maerial of simil configuration, or type of item, as 
the item to be overlaid. A rounded-coraner segment of 
the base material shall be removed to represent the 
maximum proportionate siz (axial dimension of L and 
circumfertenial dimension of C) and location of thinning 
or pitting to be compensated for by the weld overlay.  
A plug of the same base metal and of uniform thickness 
a, which shall not exceed the smallest average thickness 
on which the overlays will be permanently applied.  
shall be full-penctraton welded mrund the opening 
and Rush with dte outside Surface of the piping. Altema
tively, an equivalent volume of base metal may be 
removed from the Inaide surface of the mock-up by 
machining or grinding, without need for welding in a 
closure plug.  

(c) The mock-up weld overlay shall 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. a + w) shall not exceed 7ST% of the 
nomnina thickness of the piping.  

(d) Straight pipe equivalent to a minimum of one 
pipe diameter, or one-half diameter for piping ove 
NPS 14, shall be provided (butt-welded to the mock
up, if necessary) beyond both ends of the overlay. TM 
piping shall be capped and the completed mock-up 
assembly shall be thorouglly vented and hydrostatically
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CASE (continued) 

N-562
CASIES OF ASME ROUZR AND FRESSU1E VZSSEL CODE

pressure tested to bursting. To qualify the design for 
general application (within the limits of pars. 33(a)), 
burst pressure shall not be less than: 

-l.  

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

factoring tolerance) of the base metal being 
tested, in.  

S.,,- reported actua 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 with the original analysis. In this case, for 
rectangular-shaped overlays on straight pipe designed to 
ND-3650 and aligned parallel or perpendicular to the 
axis of the pipe, a Stress Intensification Factor (SIF) 
of 2.1 shall be applied unless a lower SIF is established.  

3A Proof Test Qualification for Specific 
Applications 

As an alternative 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 
ND-6900. "Proof Tests to Establish Design Pressure," 
excep that component hydrostatic testing is not required 
(other than as required by IWA-4000). The mock-ups 
shall be fabricated and tested in accordance with the 
provisions of pars. 3.3(b), (c), and (d)X and shall be 
applied in accordance with the provisions and conditions 
of para. 33(a). The provisions of para. 3.3(e) shall 
be met.  

3.5 Prequallfled Desig 

Application of weld overlays on straight pipe and 
associated welds to correct limited degradation shall 
be exempt from the requirements of par. 3.2 through 
para. 3.4, provided all of the following conditions are 
satisfied: 

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

exceed a maxinnmu axial length of the greater of six 
in. or the outside diameter of the piping.

(d) The finished overlay shall be circular, oval, fl
circtunferential or rectangular in shape.  

(1) For each rep&i, the maximum dimension com
pensated by a circular overlay shall not exceed 2Sth 
nominal outside diameter of the piping.  

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

(3) For oval overlays, the end radii shall not be 
less than 3/5 4;R , 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 t..  

4.0 Water-backed Applications 

(a) Manual application of overlays on water-backed 
piping shall be restricted to P-No. I base materials.  
Welding of such overlays shall use the SMAW process 
and low-hydrogen electrodes. In addition, the surface 
examination required in pam 6.0 shall be performed 
no sooner than 48 hours after completion of welding.  
For such overlays consideration should be given to 
using a temper bead technique similar to that described 
in IWA-4540.  

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

SA INSTALLATION 

(a) The entire surface ar to which the weld overlay 
is to be applied shall be examined using the liquid 
penetrant or magnetic particle method, with acceptance 
criteria in accordance with ND-2500/5300 for the prod
uct farm (base metal or weld) involved.  

(b) If through-wall repairs are required to satisf the 
acceptance criteria, 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 para. 5.0(a). In addition, 
the first laye of overlay over the repaired area shall 
be examined in accordance with para. 5.0(a).  

(c) Overlay weld metal shall be deposited using a 
grove-welding procedure quaified in accordance with 
Section IX. and the Construction Code or Section IUL 
or IWA-4500, IWA-4510, or IWA.4540. The qualified 
minimum thickness specified in the weld procedure
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CASE (continued)

N-562 
CASES OF ASME son AMD IRazSUax VESSEL CODE 

does n ot spl o the weld overlay or aissociated baser 

ed of _ and voluni examatons 

required by pa. 6.0. For ulrasome examinations 1 
surface finish of 250 LMS or better is mqued

6. EXAMINATION 

(a) The completed weld overlay shall be examined 
using dhe liquid peneran or magnetic partilcl method 
and shall satisfý the surlact examination acceptance 

frteria ft- welds of he Construction Code o" ND-5300.  
(b) The weld overlay, Including the existing Piping 

upon which It I applied, shall be examined to verify 
acceptable wall thnmess.  

(c) Weld overlays shall be volumetrically examined 
as base metal =pairs when required by the Construction 
Code, except as follows: 

(I) Weld overlays not exceeding 10 SQ. ki Surface 
area are exempt from volumetric examination.  

(2) Other weld overlays shall be exempt fhm 
volumetc examination when the finished applied thick
ness (w. In Fig. 1) does not exceed.  

(a) 1/,t for t & 3/, in.  
(b) '/4 in. for / ,n < t < 2/2 in.  
(C) Te k•sar of 3/'or 10% oft for ts, 2/2 in.  

where 
I= finrised full-section thickness of compensated 

area (e.g., '% + a." in Fig. 1) 

When vohumetric examination Is rqucd, the full 
volume of the fi•n•h overlay, excluding die tapered 
edges, but including die voume of base Metal required 

'wet w IWA-400W.

FIG. 1 

for the design life of die overlay, shall be examined 
by either the ultrasonic or radiogrphic method, and 
shall, to the depth at the surface of die existing piping.  
satisfy ie acceptance criteria for welds of the Construc
tion Code or ID-S300. The volume of the existing 
piping, beneath the weld ove~rlay, taken credit for in the 
design, shall satisfy the volumetric acceptance criteria of 
ND-2500/5300 for the product form. or IWA-3000 land 
IWB-35141.  

(d) Follow-up Inspection shall be scheduled as neces
amy to confirm any design assumptions relative to rate 
or extent of futur degadation.  

7.0 DOMEATION 

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

RELIEF REQUEST 

RR-26



SOUTHERN NUCLEAR OPERATING COMPLANY 
HATCH NUCLEAR PLANT, UNIT 1 & 2 

THIRD 10-YEAR INTERVAL 
REQUEST FOR RELIEF NO. RR-26 

1. SsteM/Component for Which Relief is Requested: All ASME Class 2 RHR Service Water, Class 2 

Plant Service Water, and High Energy (i.e., greater than 200*F or greater than 275 psig maximum 
operating conditions) Class 3 RHR Service Water Carbon Steel Piping Systems (Categories C-F-2, C
H, D-A, D-B, and D-C).  

II. Code Requirement: 

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

2. ASME Code, Section XI, IWA-4320 requires that the defect be removed or reduced in size in 
accordance with Article IWA.  

III. Code Requirement for Which Relief is Requested: Relief is requested from removing defects and 
repairing in accordance with the design specification or the original construction code for internal wall 
thinning or pitting resulting from conditions such as, but not limited to, flow-assisted corrosion and 
microbiological corrosion.  

IV. Basis for Relief: The ASME Section XI Code Committee recognized that an alternative existed for 
internal wall thinning of Class 2 and 3 piping systems which have experienced degradation 
mechanisms such as flow-assisted corrosion and/or microbiological corrosion that would provide an 
acceptable repair configuration. The primary purpose for implementing this repair method is to allow 
for 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, availability 
of replacement materials and cost. This alternative repair technique involves the application of 
additional weld metal on the exterior of the piping system which restores the wall thickness 
requirement. Code Case N-561 was approved by the ASME Section XI Code Committee on December 
31, 1996, however, it has not been incorporated into NRC Regulatory Guide 1.147 and is thus not 
available for application at nuclear power plants.  

V. Alternate Repair Technique: Plant Hatch will implement the requirements of Code Case N-561 in its 
entirety with the additional restrictions and exceptions as described below, for Class 2 and high energy 
Class 3 piping system repairs resulting from phenomenon such as flow-assisted corrosion and/or 
microbiological corrosion. 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 repair technique described in Code Case N-561 will be utilized 
whenever engineering evaluation determines that such a repair is 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 Procedure. Those provisions will require that adjacent area 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 

RR-26 
Rev. 6 
Page 1 of 6



a maximum service life of two fuel cycles unless specific approval is requested and received from the 
NRC to make it permanent.  

Southern Nuclear Operating Company (SNC) previously submitted ISI Relief Request RR-14 which 
requested approval to utilize ASME Section XI Code Case N-532. Code Case N-532 provides 
alternatives for the documentation requirements for repair and replacement activities. Code Case 
N-532 allows use of Form NIS-2A in lieu of Form NIS-2 as required by Code Case N-561, paragraph 
7.0. Therefore, SNC will document the use of Code Case N-561 on Form NIS-2A in lieu of Form 
NIS-2 as previously approved by the NRC by granting Relief Request RR-14.  

VL Justification for Granting Relief: Code Case N-561 provides alternative requirements to those of IWA
4000 and for the repair of internal piping system defects or degradation. The ASME XM Code 
Committee determined that such a repair technique would ensure that an adequate level of quality and 
safety was being maintained. Therefore, the proposed alternative is justified per 1OCFR50.55a(3)(i).  
Code Case N-561 has not been included in NRC Regulatory Guide 1.147 and therefore, SNC is 
documenting the request to apply the Code Case via this relief request. A copy of ASME Section XM 
Code Case N-561 is attached for reference.  

VII. Implementation Schedule: The relief request is applicable for the Third 10-Year Interval and will be 
utilized upon receipt of NRC approval.  

VIII. Relief Reauest Status: Submitted to NRC for review and approval.  
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CASE 

N-561
CAMSS OF ASME BOILER AND IRESSURE VESSEL CODE 

Appro t Data: December 31, 1996 
See Numeric Wax foir Sjrsdon 

and any reaftnnatmon dates.

Case N-561 
Alternative Requirements for Wall Thicknmess 
Restoration of Cass 2 and High Energy Clam 3 
Carbon Steel Piping 
Section XI, Division I 

inquiry: As an altratve to replacement or internal 
weld repair, what requirements may be applied for 
wall thickness restoration of Class 2 and high-energy 
Class 3 carbon steel piping systems that have experi
enced internal wall thinning or pitting from conditions 
such as. but not limited to, flow-assisted corrosion 
and microbiological corrosion? 

Reply: It is the opinion of the Committee that areas 
of Class 2 and high-energy (ie., greater than 200"F 
or 275 psig maximum operating conditions) Class 3 
carbon steel piping experiencing internal thinning or 
pitting may have t wall thickness arstored externally 
by means of a weld-deposited carbon or low-alloy 
steel reinforcement on the outside surface of the pip
ing in accordance with the following requirements.  
Excluded from these provisions e conditions involv
ing corrosion-assisted cracking or any other form of 
cracking.  

1.A GENERAL REQUIREMENT 

(a) The wall thickness restoration shall be performed 
in accordance with a RepaidReplacement Plan [Repair 
Programft satisfying the requirements of IWA-4140 
[IWA41301.  

(b) The wall thickness restoraton shall meet the 
requirements of IWA-4000 IWA.4000, IWA-7000 and 
IWC-4000, WD-4000, IWC-7000, IWD-7000 as appli
cable], except as stated in this Case.  

(c) If the minimum required thickness of deposited 
weld metal necessary to satisfy the requirements of 
para. 3.0 is greater than the nominal thickness for the 
size and schedule of the piping, the provisions of this 
Cas shall not apply. In addition, the total thickness 

'Whn app•y•ng Mis Case to the 19t9 Wdioa with the 1990 Addeda.  
oc eclser Eddows and Addenda. lt efcrenms cmamdnd In 'eacbm 
"l apply.

of filler metal applied over multiple repars shall not 
exceed the original nominal thickness of the piping.  

2.0 INITIAL EVALUATION 

Ike material bencath 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. Consideration shall be given to the cause 
of degradation. The extent of degradation in th piping, 
and the impact of the repair on the piping, shall be 
evaluated in accordance with IWA-4160 EIWA.4150O.  

3.0 DESIGN 

3.1 General Design Requfrenmets 

(a) Unless othewie established by theoretical or 
experimental analysis, or by proof testing as provided 
for in para. 3.3 or pars. 3.4. the Dl thickness of the 
weld overlay shall extend a distance of at least sj.  
in each direction beyond the area predicted, over the 
design life of the restoration to infringe upon the 
required thicless3 

where 
SU~q'E/4I 

R- outer radius of the component 
&=,,- nominal wall thickness of the component 

Edges of the weld overlay shall be tapered to the 
existing piping surface at a maximum angle (Ilc" In 
Fig. 1) of 45 deg. Fuial configuration of the reinforce
ment shall permit the examinations and evaluations 
required herei, including any requi•ed preservice or 
inservice examinations of encompassed or adjacent 
welds.  

(b) The thickness shall be sufficient to maintaln 
required thickess for the predicted lie 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 used 
for shall be at least that specified for 
the base metal to which k is applied.  

3Desizn dzckceu as pmjomrel by to Consauciut Ckdp-
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a Lor

FIG. 1 

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

3.2 Design 

The design of weld overlays not prequalified by para.  
3.3, para. 3.4, or pars. 3.5 shall be in accordance with 
the applicable requirements of the Construction Code 
or NCiND-3100 and NEJD-3600 (including Appendix 
1I), and shall consider the weld overlay as an integral 
portion of the piping or component upon which it is 
applied (not as a wed). The allowable sumess values 
of the base metal shall aply to the design of the 
deposited weld metal. The following factors shall be 
considered in the design of the reinforcenrent: 

(a) The effects on the piping system of radial and 
longitudinal shrinkage caused by application of the 
overlay; 

(b) The effects on flexibility, stress concentration, 
and section properties of the added section thickness; 

(c) Stress concentrations resulting from existing and 
predicted piping internal surface configuration;

(d) The effects of different coefficients of thermal 
expansion between the weld overlay filler metal and 
the base metal.  

33 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 mock-up in accordance with the following 
requirements: 

(a) A satisfactory mock-up 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): 

(1) The base metal Is of the saie P-No. and 
Group Number when impact properties are applicable.  
as the base metal tested.  

(2) The specified minimum tensile strength 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 thicikess of the mock-up plug. &.  

(4) The overlap on the ful dickness of base metal, 
j, is at least that of the mock-up.  

(5) The transition angle at the outer edges of the 
overlay, a, is not greter than that of the mock-up.  

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

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

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

(9) 7Te nominal diameter is not less dan one
half nor more than two times thde diameter tested.  

(10) The nominal thicknlss/diameter ratio. t/D. is 
not less than one-half nor more than three times the 
t/D, ratio tested.  

(b) The mock-up base shall consist of new base 
material of similar configuration, or type of item, as 
the Item to be overlaid. A rounded-corner segment of 
the base material shall be removed to represent the 
maximum proportionate size (axial dimension of L and 
circumferential dimension of C) and location of'thinning 
or pitting to be compensated for by the weld overlay.  
A plug of the same base metal and of uniform thickness 
x, which shall not exceed the smallest average thickness 
on which the overlays will be permanently applied.  
shall be full-penetration weed around the opening 
and Rush with the outside surface of the piping. Alterna
tively, an equivalent volume of base metal may be 
removed from the inside surface of the mock-up by
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machining or grinding, without need for welding in a 
closure plug.  

(c) The mock-up weld overlay shall be applied In 
accordance with the design or specified configuralion 
using the specified weld filler metal. Maximum section 
thicknes at the€ overlaid opening (weld metal plus base 
metal plug, a + w) shall not exceed MS% of the 
nominal thickness of the piping.  

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

D.  

where 
Pm minimumn acceptable burst pressure, psi 
t= minimum specified thickness (excluding mau

facturing tolerances) of the base metal being 
tested, In 

S. - reported actual tensile sten•th of the base metal 
being ested, psi 

Do = outside diameter of th pipe, in.  

(e) If flexibility analysis was required by the original 
Construction Code, the effect of the weld overlay shall 
be reconciled with the original analysis. In this case, for 
recangular-shaped overlays on straight pipe designed to 
NCND-36-0 and allgned parallel or perpendicular to 
the axis of the pipe, a Stress Intensfication Factor 
(SEF) of 2.1 shall be applied unkl a lower SIF is 
established.  

34 Proof Test Quallfication for Specific 
Applications 

As an alternative 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 Prcssure," 
except that component hydrostatic testing is not required 
(other than as required by IWA-4000). The mock-ups 
shall be fabricated and tested in accordance with the 
provisions of par. 3.3(b), (c). and d) and shall be 
applied In accordance with the Fovisions aid conditions

of pant. 3.3(a). The provisions of para. 3.3(e) shall 
be met.  

3-5 Prequallifed Design 

Application of weld overlays on straight pipe and 
associated welds to correct limited degradation shall 
be exempt from the requirements of paras. 32 through 
3.4 provided all of the following conditions are satisfied: 

(a) The pipe material has allowable stress S. of at 
least 15,00 psi.  

(b) The maximum design temperature does not ex
ceed 650T.  

(c) The specified thickness of thde existing base metal 
shall be at least Schedule 40 or Standard Wall. which
ever is less.  

(d) The requirements of pam 3.1 apply, except the 
maximum angle of taper shall not exceed 30 degrees.  

(e) The finished overlay shall be circular, oval, fUll
cirumfrenialor rectangular in shape.  
(I) For each repair, the maximum dimension com

pensated by a circular or oval overlay shall not exceed 
the lesser of 1 2 the nominal outside diameter of the 
piping or 8 in.  

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

f) The distance between toes of adjacent overlays 
shall not be less than 3 .  

(g) The maximum axial dimension and area of 
base metal predicted to be below the required thickness 
shall not exceed that defined by 

L. -m k, D, + k2 
A..- o.455 Do - k3 

where 
L,,-= maximum axial dimension of base metal pre

dicted to degrade below the required thickness 
over the remaining life of the repair, in.  

A_.=- maximm area of base metal predicted to de
grade below dhe required thickes ove the re
maining life of the repair, hL

2 

Do- piping nominal outside dia=ter, in 
k1- 0.21 for pipe smaller than NPS 12 

= 0.11 for pipe NPS 12 to NPS 24 
k2 - O-55 in. for pipe smaller than NPS 12 

= 1.84 in. for pipe NPS 12 to NPS 24 
kj = 0.9 in.2 for pipe smaller than NPS 8 

- 0s in.2 for pipe NPS 8 to NPS 24 
(A) If flexibility analysis was required by the original 

Construction Code, the effect of the weld overlay shall
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be reconciled with the original analysis. In ft case, 
for rectanglar-shaped overlays on straight pipe, a Sams 
Intensification Factor (SIF) of 2.1 shall be applied for 
the overlay.  

4.0 Steam- or Water-Backed Applications 

(a) For overlays applied with water backing, the 
qualification, application. examination and repair ve
quirements; of the temper bead welding technique de
scribed in IWA-4540 shall apply, except that aln reer
ences to Subsection NE and Class MC shall be taken 
as Subsection NC and ND and Class 2 or 3. as 
applicable.  

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

(c) Steam system shall be depressurized before 
welding.  

5.0 INSTALLATION 

(a) The entire surface a=e to which the weld overlay 
is to be applied shall be examined using the liquid 
penetrant or magnetic particle method, with acceptance 
criteria in accordance with NC/ND-250015300 for the 
product form (base metal or weld) involved.  

(b) I throgh-wall repairs are required to satisfy dhe 
acceptance criteria, 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 wlding This weld shall be 
examined in accordance with par. 5.0(a). In addition, 
the fr layer of overlay over te repaired area shall 
be examined k accordance with parz. 5.0(a).  

(c) Overlay weld metal shall be deposited using a 
grove-welding procedure qualified in accordance with 
Section IM. and the Construction Code or Section M, 
or IWA-4500, IWA-4510, or IWA4540. The qualified 
minimum thickness specified in the weld procedure 
does not apply to the weld overlay or associated base 
metal repars 

(d) The surface of the weld overlay shall be prepared 
by mahinin or grinding, as neceasay, to permit 
performance of surface and volumetric examinations 
required by para. 6.0 and any subsequent ps.vice 

'Excepumi W IWA-4000.

or inservice examinations. For ultrasonic examination, 
a surface finish of 250 MS or better is teqLred.  

6 EXAMINATION 

(a) The completed weld overlay shal be examined 
using the liquid penetrant or magnetic particle method 
and shall satisfy the surface examination acceptan= 
criteria for welds of the Construction Code or NCI 
ND-530O.  

(b) The weld overlay, including dhe 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 repuir when required by Me Construction 
Code, except as follows: 

(1) Class 3 weld overlays not exceeding 10 sq. in.  
surface area are exempt from volumetric examination.  

(2) Otlier weld overlays shall be exempt fiam 
volumetric examination when the finished applied thick
ness (w. in Fig. 1) does not exceed.  

(a) '13tfor t 14 i1 
(b) '/ in. for / in - t S 2/2 in.  
(c) The lcsscr of 3/," or 10% of t for t > 212 in.  

where 
t- finished full-section thickness of compensated 

area (e.g.. 'w + u." in Fig. I) 

When volumet=c 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 
by dther the ultrasonic or radiographic method, and 
shall, to the depth at the surface of tie existing piping, 
satisfy the acceptance criteria for welds of the Construc
don Code or NC/ND-5300. The volume of the existing 
piping, beneath the weld overlay, taken cemdit for in the 
design, shall satisfy the volumetric acceptance criteria of 
NCIND-2500=5300 for die product form, or IWA-3000 
[and IWE-3514].  

(d) Follow-up inspection shall be scheduled as neces
sary to confirm any design assumptions relative to rate 
or extent of future degradation.  

7.0 DOCUMENTATION 

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