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Enclosure 1
MFN 08-453

Response to Portion of NRC Request for
Additional Information Letter No. 148
Related to ESBWR Design Certification Application

Nuclear Boiler System

RAI Numbers 5.2-70 and 5.2-71

Verified DCD changes associated with this RAI response are identified in the enclosed
DCD markups by enclosing the text within a black box. The marked-up pages may
contain unverified changes in addition to the verified changes resulting from this RAI
response. Other changes shown in the markup(s) may not be fully developed and
approved for inclusion in DCD Revision 5.
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NRC RAI 5.2-70:

In Section 5.2.3.2.2, "BWR Chemistry of Reactor Coolant," of ESBWR DCD, Révision 4,
the applicant stated that, "Originally introduced on past BWR designs to control IGSCC,
if connected, a HWCS is also beneficial in avoiding IASCC."

Please address the following:

1. There is significant industry experience with IASCC of shroud and other
reactor vessel internals in the operating fleet of reactors. This one statement
does not adequately address this operating experience in the context of
whether hydrogen water chemistry could alleviate this problem. Please revise
the DCD to explain/ expand this statement to include your plan of mitigating
the IGSCC and IASCC of the core shroud.

2. At the ACRS meeting on January 17, 2008, several other options to mitigate
the IASCC were discussed with the ACRS members, i.e., (a) solution
annealing of core shroud, (b) forged core shroud, and (c¢) additional inspection
of core shroud. Please revise the DCD and discuss other mitigating device(s)
that you will be using in addressing the IGSCC and IASCC concerns of the
core shroud. ‘

GEH Response:

The one statement, last sentence at the end of DCD Tier 2 rev. 4 Subsection 5.2.3.2.2,
will be removed and replaced with a discussion that will address concerns of reactor
water chemistry and Irradiation Assisted Stress Corrosion Cracking (IASCC) raised by
the Advisory Committee on Reactor Safeguards (ACRS), during the ACRS November
1-3, 2007 meeting regarding IASCCand reactor water chemistry controls.

A HWCS is not part of the ESBWR Standard Plant design as stated in Subsection
1.2.2.12.13. However, provisions will be provided as part of the design to allow an
HWCS to be connected if desired.

Discussion of core support structure design and manufacturing methods to mitigate
IGSCC and IASCC will be added to DCD Tier 2 Subsection 4.5.2.1 and Table 4.5-1.

DCD Impact:

DCD Tier 2, Subsections 5.2.3.2.2 and 4.5.2.1, and Table 4.5-1 will be revised as noted
in the attached markup.
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NRC RAI 5.2-71:

Due to increased susceptibility to stress corrosion cracking in austenitic stainless steels
and nickel based alloy components exposed to reactor coolant as a result of post weld
grinding, the staff requests that GEH make the following modifications to the ESBWR
DCD:

1. Modify the ESBWR DCD to describe controls placed on welding operations, in
addition to ASME Code requirements and recommendations of NRC
regulatory guides, which minimize the potential for welding defects that would
require grinding on stainless steel and nickel based alloy components that will
be exposed to reactor coolant.

2. For those situations where grinding is unavoidable the staff requests that GEH
modify the DCD to state the following: For ASME Code components, including
reactor vessel internals, in the ESBWR design exposed to reactor coolant, the
following steps will be taken to mitigate the effects of cold working: Any
surfaces of austenitic stainless steels or nickel based alloy components that
have been cold worked by machining, grinding, or other mechanical
processes, that will be exposed to BWR coolant, shall be evaluated for
acceptability for the service application and/or locally or fully re-solution
annealed. Some of the techniques that may be used for mitigation of surface
cold work include flappers, controlled machining in accordance with
demonstrated procedure, mechanical polishing or electro polishing as well as
other appropriately qualified methods.

GEH Response:

. (1) GEH agrees that control of welding operations is necessary for quality welds, such
that repair and associated grinding operations are minimized. GEH will use qualified
suppliers that have a demonstrated quality program with appropriate controls on
welding. Qualification will include review of the fabrication process to assure that the
supplier has the capability of achieving quality welds while minimizing grinding. In
addition, the number of weld joints will be minimized to reduce the need for grinding.
GEH will revise Subsections 4.5.2.2 and 5.2.3.4.2.

(2) For those cases where grinding is necessary, GEH will control grinding through the
use of qualified procedures and personnel, such that the effects of cold work from
grinding are minimized. GEH will incorporate the grinding controls recommended by the
staff, and will revise Sections 4.5.2.4 (reactor internals austenitic stainless steel
fabrication), 4.5.2.5 (reactor internals nickel base alloy fabrication) and 5.2.3.4.1(reactor
coolant pressure boundary stainless steel).

DCD Impact:

DCD Tier 2, Subsections 4.5.2.2,4.5.2.4,4.5.2.5,5.2.3.4.1 and 5.2.3.4.2 will be revised
as noted in the attached markup.
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The degree of surf:ce cleanliness obtained by these procedures meets the requirements of
Regulatory Guide 1.37.

4.5.2 Reactor Internal Materials

4.5.2.1 Material Specifications

The reactor infernal matenals sre selected to be resistant to comosion and stress corosion
crackmg in the BWR steam/water environment.  Improved material specifications and
fabmication techniques will reduce the probability that reactor imternal components will
experience JGSCC and IASCC. The austenitic stainless stee]l matenal for intemals construction
has a low carbon content to resist Int ular Stress Comosion C i G . Wi

matumlshxveaom%maxmmmbonmtml | content, and large diameter forgings andcastmatmals

below ﬁuenneth:esholdsof apdior stress to  avord JASCC (also see

ubsectmn 352322) One design step to address SOC concems 18 to avoid crevices. For RAI
example, eliminafing crevices from the top gumde and core plate designs in order to prevent the 5.2-70

synergistic interaction with IGSCC or IASCC. Component processing can reduce mapufacturing
Induced streszes. For example, the use of forgings or welded construction followed by sohition

anneating of the core shroud, are methods that could reduce the effects of cold work and weld
restdnal stresses.

Reactor internal matezial specifications are provided in Table 4.5-1. All core support structures
are fabricated from ASME specified materials, and designed in accordance with requirements of
ASME Code Section ITI, Subsection NG. The other reactor internals are non-code, and they may
be fabricated from American Society of Testing Methods (ASTM) or American Society of
Mechanical Engineers (ASME) specification msaterials or other equivalent specifications.

Steam dryers will be constructed from wrought 300 series and XM-19 stainless steel, and Grade

CF3 stainless steel castings. Except for the steam dryer vane matenal the mazinumm carbon
content of the stainless steel is limited to 0.02% and the maximum hardness of wrought

300 serieg stainless steel 1s himited to Rockwell BO2.

4.5.2.2 Controls on We ldmg

Sectmn]IPanC (Weldmg RodElechude andFlllerMetals! ofﬂw ASN[EB&PV Cod& Welded

anstemtlc stainless steel assembhes

assmMms are of matenal of low czubon content Ql_e g3 than 0(120%) . These cnntrols are
gployedmurdertocomp_lym&themtentof&g@gymde 144

* Priortow@g,the]omlsmﬁoesandﬂ:ebesemm'alwithin2innhes|51mm|ofﬁm RAI

joint shail be thoroughly cleaned. Such surfaces shall be free of moisture, phosphates, 52-71
carbonaoeons matalals sud1 as og, grease. omdm, En_t and marking matena]; halgggn_s ( 1 )

453
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Protective pas back ing shall be used for full penetration si side welded joints of

stainless steeluntﬂammmmnof48:mn§3!16 mnch) of weeld thickmess is completed
Beforew omtsshallbebad; Thlsbad: is not required where the
28 ination; and when the

o The SMAW process shall not be used on the root pass. ?2'71

Each weldin sz shall be visually examined for defects and bead ior_to (1)
applying the next pass. Theweldbeadandthemuﬁceshmhed%’ welding shall be
cleaned between passes to remove oxides. Porosity, slag, lack of fusion, cracks, and
otherdefex:tsshaﬂbermwedbvmm_dgg,machuung,or@p gmrtod_gp_o g

¢__Grindmg zhall be controlled per Subsection 4.5.2.4.

Core support strectures are fabricated in accordance with requirements of ASME Code Section
HI, Subsection NG-4000, and the examination and acoeptance criteria shown in NG-5000. The
mtemals, other than the core support structures meet the requirements of the industry standards,
for example, ASME or American Welding Society (AWS), as applicable. ASME Boiler &
Pressure Vessel (B&PV) Code Section IX qualification requirements are followed m fabrication
of core support stactures. All welds are made with controlled weld heat input.

Electrozlag welding i3 not applied for strectural welds.

ESBWR fully complies with Regulatory Guide 1.31, “Control of Femite Content m Stainless
Steel Weld Metal”, including application of the following provisions to all stainless steel weld
filler metal applied to reactor intemnal components: The delta ferite content for weld matenials
used in welding sustenitic stamless steel assemblies 1s venfied on undilnted weld depesits for
each heat or lot of filler metal and electrodes. The delta fermite content is defined for weld
matenals as 5.0 Femte Nmnber (FN) mmimum_ 8 0FN averape and 20FN maxmoum for 3081
and 16FN for 316L.. Femite content is determined by use of magnetic mstraments calibrated
according to AWS A42 This famte comfent is considered a te_fo t any micro-
fissuring (Hot Cracking) in austenitic gtamless steel welds. 'This procedure complies with the
requirements of Repulatory Guide 1.31.

4.5.2.3 Non-Destructive Examination

Materials for core support structures are I conformance with and certified to ASME Section IH,
Subsection NG. Examination of materials (examination methods and acceptance criteria) is
specified in NG-2500. Examination methods and acceptance criteria for core support structure
weld edge preparations and welds are provided m NG-5000. Tubular products that are pressure
boundary components (CRD and in-core hmmngs) are examimed as cuﬂmed _in
Subsechon5233 Reee o-AS on B0—and-associated-preciure-Fatas

assomated welds . exammatlons estabhshed based on relevant design and analysis
information, and take guidance from NG-2500 and NG-5000 respectively.

454
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4.5.24 Fabrication and Processing of Austenific Stainless Steel—Regulatory Guide
Conformance

Fabrication process controls are applied to minmmze the degradation of matenial propeities by
forming, cold working etc. Susceptibihty to stress comosion cracking is hmited by careful

confrol of solntion heat treatment, sensitization testing and testing for intergranular attack (IGA).
Sipnificantly cold-worked stainless steels are not used in the reactor internals except for vanes in
the steam dryers. During fabrication, cold work is controlled by applying Applyiselimits on
hardness-eesirels-eald-wess, bend radn and surface finish on ground surfaces. For components

exposed to reactor coolant, the following steps will be taken to mitipate the effects of cold
working:  Amy surface that is cold worked by machimng. grinding. or other mechanical RAI

processes. shall be evaluated for an acceptable surface condition. The evalnation shall address 5.2-71
the service application and/or cold work mitigation. Some of the techmiques that may be used for (2)

nntlgamm of surface cold work inchide locally or fully m—so]u’aon MQg, flapperz, contm]led
machining in accordance mth demonstla ocedure ; p

The timitation placed upon the delta fermte m austenitic stainless steel castings is 8% minimmm
and a8 maxmmum vahre of 20%. The maximum Inmit 1s nged for those castings designed for a
60-year iife such as the fuel support pieces, m order to lmmit the effects of thermal aging
degradation.

Fumace sensitized materials are not allowed Proper solution anrealing of the 300 series |
austenitic stailess steel is verified by testing per ASTM-A262, “Recommended Practices for

Detectmg Snszoeptﬂnhty to Iutergrannlar Attack m Stamlms Stee 7 Welding—ef-eustenitie

Careful control of all clezmmg materials and process matemnals that contact stainless steel dunng
mamufacture and construction prevent exposure to comtamipants. Any inadvertent surface
contanynation is removed to avoid potential detrimental effects.

Special care is exercised to insure removal of surface contaminants prior to any heating
operation. Water quahity for rinsmg, flashing, and testing is controlled and monitored.

4.3-3
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The degree of cleantiness obtained by these procedures meets the requirements of Regulatory
Guide 1.37.
4.5.2.5 Other Materials

Hardensble martensitic stainless steel and precipitation hardening stainless steels are not used in
the rezctor mternals.

Materials, other than Type-300 stainless steel, employed in reactor internals are:
e Type or Grade XM-19 stainless steel,
* Niobnm modified Alloy 600 per ASME Code Case No. N-580-1, and
= NO07750 (Alloy X-750) or equivalent.
All Niobium modified Alloy 600 matenal iz used in the solution annealed condition.

Alloy X-750 components are fabricated in the annealed and aged condition. Where maxinmm
resistance to siress corrosion is required, the material is used in the high temperature (1093°C)
annealed plus single aged condition.

Hard chromium plating surface is applied to austenitic stainless steel couplings.

All materials used for reactor internals are selected for their compatibility with the reactor

coolant as shown in ASME Code Section I, NG-2160 and NG-3120. The fabrication and
cleaning controls preclude contamination of mickel-based alloys by chloride tons, fheoride ions,

sulfur, or lead.

All materials referenced m this subsection have been successfully used for many years in BWR

applications.

For_nickel based slloy components exposed to reactor coolant, the steps outlined in RAI
Subsection 4.5.2.4 will be taken to mtigate the effects of cold working. 5.2-71
Use of Alloy 182 1s prohibited in contact with reactor watescoolant. * (2)
4.53 COL Information

Noae.

4.5.4 References

None.

45-6
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Table 4.5-1
Reactor Internals Material Specifications
Component Form Material ASME Specification
Materials Used for the Core Support Structure:
Shroud Support Leg | Plate or Forging |  Columbixm” Modified SB-168 and SB-564 Nickel
modifted Mi-Cr- Alloy 600 as modified per ASME
Fe Alloy | Code Case N-580-1 '
Shroud znd Support | Plate or Forging | Stamless Steel” SA-240, and SA-182/SA-182M, RAI
Ring Type or Grade Type 304 / 304L ¢ 5270
‘ ; 316/ 316L il
: Core Plate Plate smd-gr Stainless Steel® | SA-240 and SA-182/SA-182M, Type ||
Forgmg or Grade 304 7 304L /316 / 316L
Top Guide Plate end-gr Stainless Stee]” SA-240 and SA-182/SA-182M, Type l
Porgmg or Grade 304 / 304L / 316 / 316L
Peripheral Fuel SosgimaBar Stainbess Steel? SA-IEI4TY/SAIRATIM, Geada
Supports Type 304730417316 /3161
QOnrificed Fuel Casting Stainless Steel , SA-351/8A-351M, Grade CF3
Support
Core Plate and Top Bar Stainless Steel” SA-479/5A-479M, Type 304 /3041
Guide Studs, Nuts, {316/ 316L and XM-19
and Sleeves )
Control Rod Drive | EssgiagSeamless |  Stainless Steel® SA-33631%/5A-336312M Typees
Housing Pipe SAIRUEA-18IM - Gaade 304 3041
. ' or 316 L3161
Coatrol Rod Guide Pipe, Bar and Stainless Steel® - SA-312/5A-312M and SA-479/SA-
Tube Forging 479M, Type 304 /3041 / 316/ 316L
and XM-19
Control Rod Drive Forgimg Columbixm” : Madified 5B-564 Nickel Alloy 600
Penetration Stub modified Mi-Cr- |  as modified per ASME Code Case
Tubes Fe Alloy N-580-1
Materials Used for the Internal Structures:
Chimnay, Chirrmey Piate and Bar Stainless Steel® - SA-240 and SA-479/SA-479M, Type
Partitions and 304/ 304L / 316/ 316L. The
Chimney Restramts _ equivalent ASTM specification “A-"
acceptable
Chimmey Head and Piate and Bar Stainless Steel™ SA-240 and SA479/SA-479M, Type
Steam Separator 304/ 304L /316 / 316L. The
Assemhbly equivalent ASTM specification “A-"
© accepiable

45-7
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Reactor Water Dissolved Hydrogen - If a HWCS is connected, a direct measurement of the
dissolved hydrogen content i the reactor water serves as a cross check against the hydrogen gas
flow meter in the injecfion system to confirm the actual presence and magnitude of the hydrogen
addition rate.

Main Steamtine Radiation Level - The major activity in the main steamline is N6 produced b'y
a (n, p) reaction with O' in the reactor water. If a HWCS is comnected, the fraction of the N*®
that volatilizes with the steam increazes with increased dissolved hydrogen. The main steamline
radiation momtor readings increase with the hydrogen addition rate.

The major impurities expected in the ESBWR under certain opmtmg comimons are listed in
Table 52-5.

To support water quality specifications flow-assisted corrosion resistant low alloy steels are to be
used in sugceptible steam extraction and drain lmes. Stainless steels are considered for baffles,
shields, or other areas of severe duty. Provisions are made to add nitropen gas to extraction
steambines, feedwater heater shells, and drsin piping to mumimize comosion during layup.
Alternatively, the system may be designed to drain while hot so that dry layup can be achieved.

 The potential deterioration of ESBWR carbon steel piping from flow-assisted corrosion due to
high velocity smgle phase water flow and two-phase steam/water flow is addressed by
appropnate control of bydrodynamic and environmental conditions.

Water quality specifications for the ESBWR require the condenser to be designed and erected to
minimize tube leskage and to facilitate maintenance. Condenser tubes and tube sheets are made
of titanium or stainless steel alloys. Appropriate features are mcorporated to detect leakage and
segregate the source. The valves controlling the cooling water to the condenser sections are
required to be operable from the control room so that a leaking section can be sealed off quickly.

Irradiation Assisted Stress Corrosion Cracking IASCC) Considerations

Based on current knowledpe. it is well known that reactor coolant does have divect effects on
stress corroston cracking and specifically intergramular stress corrosion crackmg (IGSCC). As
documented in the 1 idelines. reactor coolant impact inchrdes the effects of comosion
potentizl as well as comductivity. Joadiated assisted stress comosion cracking (TASCC) is
associsted with tion that occurs as austenitic stainless steel matenial in the core resion
experiences material changes due to the effects of radiation. These effects mclude matenial
bardening as well a3 radiation imdnced sepregation It is accepted that the threshold for IASCC

depradation occurs when c gents are subjected to a combinstton of cumulative fluepce
ter than 5x10> n/cnr: (E=1 MeV) with applied stress levels in the S). Exteusive RAI

tests have also slmrwn that TASCC has not_occurred at fluence levels below 3x1 5.2-70

A enmmtsmdlmte
nfem” (E>1 MeV), the stress to initiate

that as flnence incresses above this threshold of 3x1

TIASCC decreases.
It is known that the matenial causal factors that are important for IASCC. matenial hardening and

segrepation are the same factors that lead to IGSCC; therefore the effects of water chemistry are

gimilar. Improvement of reactor water chemistry to himit the susceptibility to IGSCC will have
an imdirect beneficial effect on subs t IASCC as well. Addit for matenal that has

been sabjected to flnences greater than Sx10*” n/cm 1 MeV). i ved water chemistry will

5.2-17
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also have a beneficial effect on cracking behavior. Therefore, water quality in accordance with
current indusiry mmdelines is beneficial to comtrol IGSCC as well as IASCC.

Several ches are being used to t JASCC. These imclude measures to t

IGSCC early in hife such az matenial selection. fabrication and process controls. water chemistry

confrols_and measures to prevent IASCC later im life such as design measures to locate welds
from the highest fiImence regions ard those items listed above to ot IGSCC (see also

Subsection 4.3.2.1).

RAI
5.2-70

5.2.3.23 Compatibility of Conztruciion Materials with Reactor Coolant
The construction materials exposed to the reactor coolant consist of the following:

e Solution-annealed austenitic stainless steels (both wrought and cast), Types 304, 304L,
316, 3161 and XM-19;

* Nickel-based alloy (incleding niobium modified Alloy 600 and X-750);

+ Carbon steel and low alloy steel;

* Some 400-series martensiic stainless steel (all tempered at a minmimum of 395°C
(1103°FY); .

» Colmonoy and Stellite hardfacing material (or equivalent); and

¢  Precipitation hardening stainless steels, 17-4PH and XM-13 in the H1100 condition.

All of these construction materials are resistant to stress corrosion in the BWR coolant. General
corrosion on all materials except carbon and low alloy steel is negligible. Conservative
corrosion allowances are provided for all exposed surfaces of carbon and low alloy steels.

The requirements of GDC 4 relative to compatibility of components with envirommental
conditions are met by compliance with the applicable provigions of the ASME Code and by
compliance with the recommendations of Regulatory Guide 1.44.

52-18



MFN 08-453
Enclosure 1 Page 10 of 11

26A6642AR Rev_ 05
ESBWR Design Control Document/Tier 2

These RCPB components meet 10 CFR 50 Appendix B requirements and the ASME Code
requirements, thus assuring adequate control of quality for the products.

5.2.3.4 Fabrication and Processing of Austenitic Stainless Steels

Austenitic stainless steels in a variety of product forms are used for construction of a limited
number of pressure-retaining components in the reactor coolant pressure boundary. Process
controls are exercised dunng vanous stapes of component manufarmrmg and reactor
constrirction to avoid severe sensitization of the material and to mimimize exposure of the
stainless steel to contaminants that could lead to stress corrosion cracking.

§.2.3.4.1 Avoidance of Stress/Corrosion Crackimg
Aveidance of Significant Sensitization

When austenitic stainless steels are heated in the temperature range 427°C-982°C
(BO1°F - 1800°F), they are comsidered to become “sensitized” or susceptible to intergranular
corrosion. The ESBWR design complies with Regulatory Guide 1.44 and with the gmdelines of
Generic Letter 88-01 and NUREG-0313 Revision 2, to avoid sensitization through the use of
reduced carbon content and process controls.

All austenitic stainless steels are supplied in the solution heat treated condition and special
sensitization tests are applied to confirm and assure proper heat treatment. For applications
where stainless steel surfaces are exposed to reactor water at temiperatures above 93°C (199°F) in
welded applications where solution heat treatment is not performed, mnclear grade matenials
(carbon content < 0.02%¢) are used.

During fabrication, amy heating operation (except welding) above 427°C (801°F) is avoided,
unless followed by solution heat treatment. During welding, keat mput is controlled. The
mterpass temperamxe is also oontmlled Where pmcncaL shop welds are sohlnon haat treatei

Process Controls to Minimize Exposure to Contaminants

Process controls are exercised during all stages of component manufacturing and construction to
mimmize contaminants. Cleanliness controls are applied prior to any elevated temperature
treatment. Exposure to contaminanis capable of causing stress/comrosion cracking of austenitic
stainless steel componeats are avoided by carefully controlling all cleanmg and processing
materials which contact the stainless steel during manufacture, construction, and stallation.

Special care is exercised to insure removal of surface comtaminsnts prior to any heating
operations. Water quality for cleaning, rinsing, fiushing, and testing is controlled and monitored.
Suitable protective packagmg is provided for components to maintain cleanliness during
shipping and storage. The degree of surface cleanliness obtained by these procedures meeis the
requirements of Regulatory Guides 1.37 and 1.44.

Cold-Worked Anstenitic Stainless Steels

Cold worked austenitic stainless steels are not used for RCPB components. Cold work controls RAI
are applied for ASME Code components made of austenitic stainless stee) and follow the same | | 5.2-71
(2)

5221
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requirements outlired in_Subsection 4.52.4. During fabrication, cold work is controlled by || RAI
applying limits in hardness, bend radii and surface finish on ground surfaces. ?2?-71
5.2.3.4.2 Conirol of Welding i
General Welding Controls RAI
For w controls on austenitic stainless steel and nickel base all refer 5.2-71
to Subsection4.52.2. (1
Aveidance of Hot Cracking

Regulatery Guide 1.31 describes the acceptable method of muplementing requirements with
regard to the control of welding when fabricating and joining austemitic stamless steel
components and systems.

Written welding procedures that are approved by GEH are required for all primary pressure
boundary welds performed for material fabrication and plant construction These procedures
shall comply with the requirements of Sections I and IX of the ASME Code and applicable
NRC Regulatory Guides.

All austenitic stainless steel weld filler materials are required by specification to have a—sn
average minirum delta ferrite content of 8 FN (ferrite number) and a maximum of 20 FN_for

3081 and 16 FN for 3161. az determined on undihited weld pads by magnetic measuring
instroments calibrated in accordance with American Welding Society (AWS) Specification A4.2.

Regulatery Guide 1.34: Electroslag Welds
See Regulatory Guide 1.34 in Subsection 3.2.3.3.2.
Regulatory Guide 1.71: Welder Qualification for Areas of Limited Accessibility

Regulatory Guide 1.71 requires that weld fabrication and repair for wrought low-alloy ard high-
alloy steels or other materials such as static and centrifngal castmgs and bimetallic joints comply
with fabrication requirements of Sections IIL, VIII and IX of the ASME Code. It also requires
additional performance quahifications for welding in areas of lmited access.

All ASME Section ITl welds are fabnicated i accordance with the requirements of Sections ITI
and IX of the ASME Code. There are few restrichive welds involved in the fabrication of
ESBWE. components. Welder qualification for welds with the most restrichve access i3
accomplished by mockup welding. Mockups are examined by sectioning and radiography (or
uD). .

The Acceptance Criterion I1 3.b(3) of SRP Subsection 5.2.3 is based on Regulatory Guide 1.71.
The ESBWR design meets the intent of this regulatory guide by utilizing the following alternate
approach.

Whea access to a non-volumetrically exammed ASME Section ITI production weld (1) is less
than 300 mm (i1.8 in) in any direction and (2) allows welding from one access direction only,
such weld and repairs to welds in wrought and cast low alloy steels, austenitic stainless steels
and high nickel alloys and in any combination of these materials ghall comply with the
fabrication requrements specified in ASME Code SectionIll and with the requirements of
Section IX invoked by Section I, supplemented by the following requirements:
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