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U.S. NUCLEAR REGULATORY COMMISSION 

CONVERSATION RECORD (continued) 
SUMMARY: (Continued from page 1) I 
On August 16, 2017, NRC and G F-A participated on a phone call to discuss status of the rev iew of the letter authorization for the 
Model o. RAJ- I I for transporting accident tolerant fuel (ATF) lead test assemb lies (LT As), ga in a common understanding about the 
licensing action requested , communicate chall enges associated with the revieJ, and di scuss a possible path fo rward to continue the 
review of the app li cation . The fo ll owing items summarize the di scuss ion during the August 16 telephone ca ll. 

The staff started the meeting by go ing over the main aspects of the cover letter1submitted with the app li cation to ensure that the staff 
and the applican t had a common understanding of the li censi ng actions being requested. The pa11icipants agreed on the fol lowing: 

I. The li censing action request consisted of up to 16 ATF lead test rods inside of two G F2 fuel assemblies (a maximum of 8 ATF 
lead test rods per assembly) per package with a maximum of two packages per shipm ent. 
2. The A TF rods may conta in Type A fissile fuel and the G F2 fu el will contai n previously approved Type B quantity fuel. 
3. The ATF will be transported in a Type B shipm ent. 
4. The app li cant is requesting one shipm ent per year from 2017 to 2019. 

In terms of the number of A TF assemblies to be shipped per year, on the top of page 2 of the cover letter, the app li cant mentioned that 
there wo uld be max imum of 4 A TF lead tests assemblies per shipment. The statement on the top of page 2 of the cover letter seemed 
to be in agreement with page 3 of the cover letter in which the applicant stated (in proposed condition 4) that "There sha ll be a 
maxi mum of two RAJ-II packages on single truck, each containing a maximum of two LT As." On the propo ed condi ti on 5, the 
app li cant mentioned that "RAJ- II packages with G F A TF LT As shall commingle with other RAJ- II packages ... " Therefore, it was 
not clear fo r the staff the maximum number of A TF FeCrA I rods per package and the number of packages that will be shipped at any 
given time on a truck, including GNF ATF L TAs. The applicant indicated that the fo llowing: 

I. The maximum number of ATF rods in a package will be 16. 
2. The maximum number of packages per truck (including the packages containing ATF L TAs) will be 13- 14 packages. 
3. The near term plan is to ship two RAJ-II packages containing ATF L TAs commingling with other packages containing GNF fuel. 
4. The applicant requested the fl ex ibili ty to ship GNF fuel with GNF fuel containing ATF FeCrAI rods . 

The wording of the proposed Condition 4 was clea r that a maximum of two packages could be loaded per truck. When one member 
of the applicant ' s organi zation mentioned that the condition did not prec lude addi tional packages on a truck. another G F-A member 
ri ghtly stated that the word ing could be improved to express the app lication's clea r intention. 

Based on the eva luation section of the cover letter, the staff asked ifthe applicant was relying on the cladding as the containment 
boundary or not, since the evaluation section mentions that the structural and thermal eva luations demonstrated that the G F FeCrA I 
fuel rods would not rupture. The applicant clarified that since the application Ii i1i ts FeCrA I fue l rods to Type A fissile con tent, the 
app li cant is not relying on the cladding as the containment boundary, but as a barrier to maintai n the pellets in a safe geometry (i .e .. 
for criticality safety purposes). The applicant a lso indicated that it analyzed water entering into the pe ll et-c ladd ing gap. The staff 
mentioned that a concern was fa ilure of the cladding resu lting in pell ets getting out of the cladding and radioactive material 
reconfiguration. The applicant mentioned that ifthe cladding burst, the app licant does not have physica l data to indi cate that pellet 
migration outside of the rod is possible. The app li cant pointed out that UREG/CR-1 458 and NU REG/CR-5892 document a 

I 
transportation acc ident in vo lving a shipment ofG F fuel assemblies ( including a beyond design basis tire), which caused a breach of 
the cladding. These NU REGs concluded that there was no fuel or pe ll et migrat i n outside of the fuel rod and that a criti ca lity accident 
was not possible during the acc ident or after the tire. The applicant pointed out thi s was included in Section 6.6.2.2 of the Letter 
Authorizat ion Req uest. The applicant pointed out that, currently, the structural and thermal analyses do not support migration of 
pellets outs ide of the cladding under hypothetical acc ident conditions. However, staff had comments/questi ons with the structural and 
thermal analyses provided. The discussion below includes the staff s initial comments and questions related to the application. 

Materials Eva luation 

The staff pointed out that the FeCrAI material is a ferritic stee l. Therefore, the ta ff indicated that the applicant shou ld use Regu latory 
Guide 7. I I as mentioned in the pre-application meeting. The sta ff asked if the ssessment of the cladd ing integrity was based on the 9 
meter drop test assuming zirconium materi al. The applicant responded that was correct. The staff also mentioned that Figure 2-1 of 
Attachment 3 of the appl icati on includes a strain curve at -20 F. The applicant tated that test ing of the FeCrAI materi al was 
performed at a strain rate of[withheld per 10 CFR 2,390 (applicati on)], to which the staff comm ented that it wa hi gh in compari son 
of a conventional stra in rate . The applicant indicated that the stra in rate was based on the fo llowing: 
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CONVERSATION RECORD (continued) 

ACTION REQU IRED (Continued from page 1) 

I. the duration of the impact of the RAJ-II package in previous drop tests of zirconium all oy; 
2. the strain rate of the claddi ng is "contro ll ed" by the package des ign (since the package des ign did not change, the applicant 
assumed that the strain rate did not change); and 
3. the ass umption that the des ign of the zirconium alloy and A TF LT A fu el bundle designs are similar fo r the limited number of 
FeCrAI rods in an ATF LTA. 

The applicant did not perfo rm phys ical dro p tests with FeCrAI rods and assumed these were bounded by (or equi va lent to) the testing 
perfo rmed wi th zirconium all oy rods. Therefore, the applicant's approach is to use the testing to certi fy the RAJ-II package fo r the 
ATF applicati on. 

The staff indicated that the strain rate may be acceptable, but the staff still needs in fo rmation to determine whether there may be a 
loca li zed effect related to the FeCrAI materi al. The applicant noted that the FeCrAI survi ved from a high stra in ra te tensil e test 
without a fracture. The staff pointed out that the cladding of the A TF FeCrAI rod is very thin and the staff wo uld need the fo l lowin g: 

I. confirm (from related literature data or testing) that the slope of stress-stra in curve is hi gher fo r FeCrAI compared to that fo r 
zirca loy. (Otherwise, FeCrAI rods among zirconium alloy rods may be bul ged out or broken during dro p. Prov ide the stress-stra in 
curves fo r FeCrAI and zircaloy claddings so that a comparison can be made.) 
2. data re lated to microhardness testing, fracture testing, Charpy V-notch test, tc.; 
3. strai n curve at low temperature (to veri fy whether the strain rate is appropriate fo r FeCrAI); and 
4. a temperature range to maintain the integrity of the claddi ng. 

The applicati on contains a requirement fo r the Young's Modulus in Attachment 2 Table 2-5 (a lso repeated in A ttachment ~ Table 
1-2) which requires a minim um Modu lus of Elasti city for the G F FeCrAI materi al to be used. The applicant stated that the lower 
temperature of the HAC is -40°C so that was the temperature that the test was perfo rmed to bound the necessary temperature range of 
operation. A Stress-Strain curve fo r the GNF FeCrAI materi al at -40°C is provide in Attachm ent 3 Figure 2-1 . 

The Regul atory Guide 7. 11 requi rements are based off materia l that is 0.025 inches and thicker depend ing on the category 
class ifi cation. The fu el cladding wall thickness is below 0.025 inches fo r thi s a pl ication. The applicant stated that the thin claddi ng 
wall provides an additional margin against brittl e fracture in the materi al relati e to the Regulatory Guide 7. 11 requirements because 
the stress states wo uld be geometri ca lly forced to be in plane stress loading which has a higher fracture toughness than the plane­
stra in loading. 

Creep Model Eva luation 

The staff noted that it may have questions related to the fo ll owing topi cs: 

I. bases for the allowable hoop stress of 65.2 mega pascals (MPa); 
2. reference and j ustifi cation of the generalized creep equati on; 
3. some inconsistencies with units (e.g., kilo Joule per mol (kJ/mol) versus kilo Joule per Kelvin mol (kJ /K *kmol)] needs to be 
rev ised; 
4. demonstrate that the I 0% creep stra in li mit is conservative and provide the PeCrA I stress-strain curve at the hi gh temperatures; 
and 
5. discuss ion about how the hypotheti ca l acc ident condition thermal tests and analys is consider the damage fro m other hypothetica l 
acc ident condition tests (e.g., drop, impact). The staff asked similar questi ons in the recent rev ision to the Mode l No. RAJ-I I 
(Ce11ificate of Comp liance, Revision 11 ) . 

At the end of the meeting the applicant expressed interests on having additional phone ca ll s to di scuss the staffs questi ons and a face­
to-face meeting. Division of Spent Fuel Management staff and management no

1
ted that the applicant can also request a publi c 

meeting to have a detailed discuss ion of the staffs questions. The app licant al o requested that if a meeting were to be scheduled, 
hav ing RC questions at least a week in advance would enhance the va lue of the meeting. 
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