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Additional Information Regarding ANP-10342P, "GAIA Fuel Assembly Mechanical 
Design" 

Ref. 1: Letter, Gary Peters (AREVA Inc.) to Document Control Desk (NRC), "Request for 
Review and Approval of ANP-10342P, 'GAIA Fuel Assembly Mechanical Design'," 
NRC:16:038, December 21, 2016. 

Ref. 2: Letter, Gary Peters (Framatome Inc.) to Document Control Desk (NRC), "Additional 
Information Regarding ANP-10342P, 'GAIA Fuel Assembly Mechanical Design'," 
NRC: 18:044, December 19, 2018. 

In Reference 1, Framatome Inc. (formerly AREVA Inc.) submitted ANP-10342P to the NRC for 
review and approval. As a result of discussions between Framatome and NRC regarding the 
draft safety evaluation report, Framatome is proposing to remove Section 9.0, "Design Update 
Process," from ANP-10342P. Framatome understands that corresponding sections will be 
removed from the safety evaluation report. · 

Enclosure 1 of this letter contains markups to the topical report that will be incorporated into the 
approved version of ANP-10342P. The markups are shown on the non-proprietary version of 
the topical report for convenience. Enclosure 1 also contains one markup of a page that was 
included in a package of proposed changes in Reference 2. 

There are no commitments within this letter or its enclosures. 

If you have any questions related to this information please contact Mr. Nathan Hottle, Product 
Licensing Manager, by telephone at (434) 832-3864, or by e-mail at 
Nathan.Hottle@framatome.com. 

Sincerely, 

~'?~ 
Gary Peters, Director 
Licensing & Regulatory Affairs 
Framatome Inc. 

cc: J. G. Rowley 
Project 728 

Framatome Inc. 
3315 Old Forest Road 
Lynchburg, VA 24501 
Tel: (434) 832-3000 
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The purpose of this topical report is to present the GAIA fuel assembly mechanical 

design and an evaluation of its mechanical performance on a generic basis. The GAIA 

design is intended for use in Westinghouse type plants with a 17x17 fuel rod array. The 

GAIA fuel assembly design is a combination of previously utilized and advanced 

performance components. This topical report is intended to be referenced in site 

specific licensing basis documents for plants using the GAIA design. 

A discussion of the current regulatory guidance related to fuel assemblies is presented, 

based on the Nuclear Regulatory Commission's (NRC) Standard Review Plan (SRP), 

NUREG-0800 Chapter 4.2. A comparison is presented of applicable NUREG-0800 

Chapter 4.2 acceptance criteria and the specified acceptable fuel design limits 

(SAFDLs) established for the GAIA design. The SAFDLs established for the GAIA 

design have been previously approved for other AREVA fuel assembly designs. 

A description of the GAIA fuel assembly design is provided. The components which 

have been previously utilized and those which are new are identified. 

The fuel assembly mechanical tests which have been performed on the GAIA fuel 

assembly design are summarized. 

The relevant operating experience with the GAIA fuel assembly design is summarized. 

The Lead Test Assembly (L TA) programs which are ongoing to obtain information 

regarding the performance of the GAIA fuel assembly design are described. 

An evaluation of the performance of the GAIA fuel assembly design for representative 

operating conditions is presented and compared to the established criteria. 

A design update prooess is desoribed v1hioh v.·ill faoilitate future GAil\ fuel assembly 

design ohanges. The update prosess defines the sonditions under whish the design 

san be modified without NRG review and approval. 
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AREVA has developed the GAIA fuel assembly design for use in Westinghouse three­

and four-loop reactors using a 17x17 fuel rod array. The GAIA design is a combination 

of previously utilized components and advanced performance components. The 

primary new features are: GAIA spacer grids, GRIP™ bottom nozzle, and Q12™ guide 

tube material. 

Section 3.0 provides a summary of the regulatory guidance provided in NUREG-0800 

Chapter 4.2 related to fuel assemblies, and a comparison to the SAFDls established for 

the GAIA fuel assembly design. Section 4.0 describes the GAIA design, highlighting its 

distinguishing features. Section 5.0 summarizes the mechanical testing performed on 

the GAIA fuel assembly design. Section 6.0 presents the component operating 

experience. Section 7.0 presents the associated L TA programs. Section 8.0 provides 

the results of an evaluation of the GAIA fuel assembly under representative conditions 

against the SAFDLs defined in Section 3.0 of this report. The SAFDLs established for 

the GAIA fuel assembly performance are consistent with NUREG-0800 Chapter 4.2 and 

those previously established in topical reports reviewed and approved by the NRC. 

aestion Q.O dessribes an update prosess to be utilized for future design shanges to the 

GAIA fuel assembly design. 

Evaluations of the GAIA fuel assembly, which will reference the NRG-approved version 

of this topical report, will be performed on a plant-specific basis. The design update 

prosess dessribed in this report ·Nill also be used to justify shanges in the GAIA fuel 

assembly design v,ithout spesifis NRG review and approval. 
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This sestion defines an update prosess to be used to support updates to the GAi/\ RJel 

assembly design 'Nhich 'A•ill not require speciJic ~JRG revie\\' and approYal. 

This topisal report defines the base GAi/\ RJel assembly design, provides the GAi/\ fuel 

assembly design sriteria, and a representative evaluation of somplianse to the sriteria. 

The update prosess insludes: 

• Dosumenting the fuel assembly design drawings. 

• Performing analyses with ~JRG approved models and methods against the GAIA fuel 

assembly design spesifis sriteria defined in this topisal report (or in separate ~JRG 

approved topisal reports sush as a new fuel rod peFformanse topisal report). 

• Confirming the adequasy of signifisant new design features using prototype tests or 

lead test assemblies prior to RJII reload implementation. 

• Continuing irradiation surveillanse programs, insluding post irradiation mmminations, 

to sonfirm RJel assembly peFformanse. 

• Using the AREVA quality assuranse prosedures, quality sontrol inspestion program, 

and design sontrol requirements set forth in the NRG approved quality assuranse 

program. 

• Notifisation to the NRG by letter of mQjoF updates made to the base GAIA design, 

either generisally or on a plant spesifis basis. 

Asoeptable updates to the GAIA design 1Nill meet all of the follov.:ing sonditions: 

• The GAIA fuel assembly design sriteria oontinue to be met. 

• ~Jo revisions to plant teshnioal speoifioations are required. 

• The applisability of ~JRG approved methodologies is demonstrated to be valid. 

• Bumup limits are within those approved by the NRG. 
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Design 1:1pdates shall be developed within the oonditions of the ~H~C approved sriteria 

and methods. 

Examples of minor design 1:1pdates that oan be made with this 1:1pdate prooess inol1:1de 

b1:1t are not limited to: 

• /\ design 1:1pdate to the spaoer grid to g1:1ide t1:1be attaohment. 

• /\. design 1:1pdate to the spaoer grid strip thiokness and/or material. 

• /\. design 1:1pdate to the oladding thiokness. 

• The first 1:1se of an assembly design feat1:1re previo1:1sly irradiated in oonj1:1notion ·.vith 

one lattioe (i.e. 17x17) in a different lattioe (i.e. 14x14). 

• /\ design 1:1pdate to the enriohment. 

• /\ design 1:1pdate to the Gadolinia bearing rod looations. 

• /\ design 1:1pdate to the plen1:1m spring material and/or addition of a lower plen1:1m 

spring. 
' 

Examples of major design 1:1pdates are: 

• New eladding material. 

• /\ spaeer grid 1Nith a new f1:1netional mixing behavior or nev, rod s1:1pport meehanism. 

• /\ design 1:1pdate that 1.vo1:1ld alter the fl:lel behavior relative to ~JRC approved models 

01:1tside of any 1:1pdate proeess approved for 1:1se with those models or topioal reports. 

/\. separate topieal report 1iN01:1ld generally be req1:1ired to j1:1stify revised methodologies 

neeessary to analy;rn major design 1:1pdates. Onoe the 1:1pdated methodology is 

approved and demonstrated to be applieable to the G/\1/\ fl:lel assembly design, its 

applieation to the G/\.1/\ design wo1:1ld be made in aeoordanee ·.vith this 1:1pdate prooess. 
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The GAIA H:Jel assembly design specifio criteria defined in this topical report may be 

revised if revised criteria have been approved in a separate topical report. ror mmmple, 

a new f1;1el rod performance soda/methodology may be approved with revised f1;1el rod 

oriteria. If a new fuel rod performanoe oodelmethodology were used for the GAIA fuel 

assembly design then the corresponding criteria would replace those defined in this 

report. 

In summary, the update process deseribed in this section \".'ill be used to justify updates 

to the GAi/\ fuel assembly design without requiring ~H~C review and approval when this 

topisal report is referensed. 

Both minor and major design updates ·.viii be made, justified, and dosumented in 

AReVA internal dosuments. An information letter will be sent to the NRG for major 

design 1;1pdates. This information letter will dessribe the update to the design and 

summarize the design analyses performed to support somparison to the design sriteria. 

No notifisation will be provided for minor design updates. 
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This subsection identifies SAFDLs that are not evaluated as part of this topical report. 
These additional SAFDLs address the remaining fuel design criteria from SRP Section 
4.2 and any pertinent criteria from SRP Sections 4.3 and 4.4 that are not covered by the 
SRP Section 4.2 criteria (Section 8.4. 7). With the inclusion of these criteria, this topical 
report presents a complete set of SAFDLs to be used for evaluation of the GAIA fuel 
assembly design and in tl:ie design update prooess deiined in 8eotion 9.0. 

8.4.1 Overheating of Cladding 

The criteria for departure from nucleate boiling are included in the NRG-approved 

critical heat flux (CHF) correlation topical report for use with the GAIA fuel assembly. 

Departure from nucleate boiling is addressed in plant-specific thermal hydraulic 

analyses using NRG-approved methods, including approved mixed core methods. The 

ORFEO-GAIA and ORFEO-NMGRID correlations are applied to the GAIA fuel assembly 

as described in Reference 14. 

8.4.2 Excessive Fuel Enthalpy 

The criteria for excessive fuel enthalpy during a reactivity initiated accident are included 

in the NRG-approved control rod ejection methods. 

Reactivity initiated accidents are addressed in plant-specific analyses using NRG­

approved methods. 

8.4.3 Bursting 

Cladding swelling and rupture requirements are included in the NRG-approved loss-of­

coolant accident (LOCA) evaluation models. 

LOCAs are addressed in plant-specific analyses using NRG-approved methods. 




