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Metal Removal After Thermal Metal Removal After Thermal 
Cutting Cutting 

Section 50.55a (b) (2) (xxiii)Section 50.55a (b) (2) (xxiii)

NRC NRC –– ASME Meeting, 1/10/2007ASME Meeting, 1/10/2007
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BackgroundBackground

IWA 4460 Metal RemovalIWA 4460 Metal Removal
ProcessesProcesses
IWAIWA--4461 Thermal 4461 Thermal 
Removal ProcessesRemoval Processes

OxyacetyleneOxyacetylene
Carbon ArcCarbon Arc
PlasmaPlasma
Metal Disintegration Machining (MDM)Metal Disintegration Machining (MDM)
Electrodischarge Machining (EDM)Electrodischarge Machining (EDM)

IWAIWA--4461.1 For P#1 materials, surface oxides must be 4461.1 For P#1 materials, surface oxides must be 
removed before welding on cut surfacesremoved before welding on cut surfaces
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BackgroundBackground
Cont.Cont.

IWAIWA--4461.2 For P# 3, 4, 5A, etc. materials4461.2 For P# 3, 4, 5A, etc. materials
without table IWAwithout table IWA--4461.14461.1--1 preheat1 preheat

At least 1/32” removed from cavity to be welded.At least 1/32” removed from cavity to be welded.
At least1/16” removed from areas not welded.At least1/16” removed from areas not welded.
Resulting irregularities shall be removedResulting irregularities shall be removed

with table IWAwith table IWA--4461.14461.1--1 preheat1 preheat
Material to be removed to bright metal.Material to be removed to bright metal.

IWAIWA--4461.3 For P# 8 & 43 materials4461.3 For P# 8 & 43 materials
At least 1/16” removed At least 1/16” removed 



11--44

BackgroundBackground
Cont.Cont.

IWAIWA--4461.4 Alternatives to Mechanical 4461.4 Alternatives to Mechanical 
ProcessingProcessing

IWA 4461.4.1 Qualification of Thermal Metal IWA 4461.4.1 Qualification of Thermal Metal 
Removal ProcessRemoval Process
IWAIWA--4461.4.2 Evaluation of Thermally Cut 4461.4.2 Evaluation of Thermally Cut 
SurfacesSurfaces

Wire 
EDM

Graphite 
Electrode
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BackgroundBackground
Cont.Cont.

IWA 4461.4.1 Qualification of Thermal Metal Removal IWA 4461.4.1 Qualification of Thermal Metal Removal 
Process Process –– No mechanical removal required if process No mechanical removal required if process 
is qualifiedis qualified

Two coupons of same P#.Two coupons of same P#.
Maximum heat input to be usedMaximum heat input to be used
Visually examined at 10x. No cracks and meet surface Visually examined at 10x. No cracks and meet surface 
roughness requirementsroughness requirements
Cross sections examined at 10X Cross sections examined at 10X –– no cracksno cracks
Corrosion testing for surfaces to be exposed to corrosive Corrosion testing for surfaces to be exposed to corrosive 
media. Owner specifies test method and acceptance criteriamedia. Owner specifies test method and acceptance criteria
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BackgroundBackground
Cont.Cont.

IWAIWA--4461.4.2Evaluation of Thermally Cut Surfaces4461.4.2Evaluation of Thermally Cut Surfaces
Owner completes evaluation that considers:Owner completes evaluation that considers:

soundness of the cut surface (e.g., presence of cracks or soundness of the cut surface (e.g., presence of cracks or 
other stress risers);other stress risers);
reduction in material toughnessreduction in material toughness
reduction in corrosion resistancereduction in corrosion resistance
introduction of unacceptable stresses; andintroduction of unacceptable stresses; and
oxidation or other contamination of cut surfaces.oxidation or other contamination of cut surfaces.

The evaluation shall address requirements for inspection or The evaluation shall address requirements for inspection or 
examination of cut surfaces.examination of cut surfaces.
The evaluation and actions prescribed by the evaluation The evaluation and actions prescribed by the evaluation 
shall be documented in the Repair/Replacement Plan.shall be documented in the Repair/Replacement Plan.
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BackgroundBackground
Cont.Cont.

Need for cutting processes without  mechanical Need for cutting processes without  mechanical 
removalremoval

Metal removal in high radiation areasMetal removal in high radiation areas
Underwater applicationsUnderwater applications
Requirement to minimize particle contaminationRequirement to minimize particle contamination
Inspection of mechanical removal is time consumingInspection of mechanical removal is time consuming
Processes like EDM produce finished machine surface Processes like EDM produce finished machine surface 
–– not appropriate to use mechanical methods on this not appropriate to use mechanical methods on this 
surface  surface  
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BackgroundBackground
Cont.Cont.

Section 50.55a (b) (2) (xxiii) Prohibits the Section 50.55a (b) (2) (xxiii) Prohibits the 
application of IWAapplication of IWA--4461.4.24461.4.2
ASME would like to develop prequalified ASME would like to develop prequalified 
thermal metal removal processes that do thermal metal removal processes that do 
not require mechanical metal removal not require mechanical metal removal 
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NRC Concern #1NRC Concern #1

Thermal removal processes can leave cracks, stress Thermal removal processes can leave cracks, stress 
risers, very rough surfaces or heavy oxidations on the risers, very rough surfaces or heavy oxidations on the 
surface of the metal. surface of the metal. 
IWAIWA--4461.4.2 allows the elimination of mechanical 4461.4.2 allows the elimination of mechanical 
processing of thermally cut surfaces provided that the processing of thermally cut surfaces provided that the 
adverse effects associated with the elimination of adverse effects associated with the elimination of 
mechanical processing listed in IWAmechanical processing listed in IWA-- 4461.4.2(a)(1) 4461.4.2(a)(1) 
through (5) are considered by an evaluation.through (5) are considered by an evaluation.
The proposed rule stated that tests, inspections, and The proposed rule stated that tests, inspections, and 

analyses would be required to evaluate the adverse analyses would be required to evaluate the adverse 
effects listed in IWAeffects listed in IWA--4461.4.2(a)(1) through (5). 4461.4.2(a)(1) through (5). 
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Response to NRC Concern #1 Response to NRC Concern #1 

ASME proposes that the present requirements in ASME proposes that the present requirements in 
IWAIWA--4461.4.2 be replaced with a listing of 4461.4.2 be replaced with a listing of 
thermal metal removal processes that have been thermal metal removal processes that have been 
shown by test (IWAshown by test (IWA--4461.4.1) to be acceptable 4461.4.1) to be acceptable 
without mechanical metal removal.without mechanical metal removal.

The testing is to be completed by EPRI / industry and The testing is to be completed by EPRI / industry and 
the results documented in formal reports.the results documented in formal reports.
The initial test program will be for the EDM process.The initial test program will be for the EDM process.
Inclusion of the prequalified procedures will be Inclusion of the prequalified procedures will be 
completed through the normal code revision process. completed through the normal code revision process. 
This will include the issuance of a code case as well This will include the issuance of a code case as well 
as a proposed code revision.as a proposed code revision.



11--1111

NRC Concern #2NRC Concern #2

The NRC believes that it is impracticable to The NRC believes that it is impracticable to 
justify the elimination of mechanical processing justify the elimination of mechanical processing 
of a thermally cut surface in an evaluation as of a thermally cut surface in an evaluation as 
specified in IWAspecified in IWA--4461.4.2. 4461.4.2. 
It is not possible to evaluate the adverse effects It is not possible to evaluate the adverse effects 
that can occur as a result of thermal cutting that can occur as a result of thermal cutting 
without performing appropriate tests, without performing appropriate tests, 
inspections, and analyses.inspections, and analyses.
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Response to NRC Concern #2Response to NRC Concern #2

ASME proposes to address this concern by testing ASME proposes to address this concern by testing 
specific thermal metal removal processes using the specific thermal metal removal processes using the 
requirements of IWArequirements of IWA--4461.4.1. 4461.4.1. 
The processes that meet these requirements would then The processes that meet these requirements would then 
be incorporated into Section XI in IWAbe incorporated into Section XI in IWA--4461.4.2.4461.4.2.
The present words in IWAThe present words in IWA--4461.4.2 allowing evaluation 4461.4.2 allowing evaluation 
will be eliminated.will be eliminated.
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Response to NRC Concern #2Response to NRC Concern #2

The following is an exampleThe following is an example
Process  Process  EDMEDM
Material Material P#8 P#8 
Metal Removal TypeMetal Removal Type Defect Removal Defect Removal 
Surface FinishSurface Finish 350 350 ((µµin)in) or betteror better
Heat InputHeat Input __ Max Cut Rate__ Max Cut Rate
Corrosion ResistanceCorrosion Resistance ASTM 262 ASTM 262 PracPrac AA
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