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Subject: Resolution of Qual tty Assurance Issues Relating to Use of 
Def-.ellng Canisters 

In ->' letter of NoveMber 5, 1985 (reference 1) the Nuclear Regulatory 
eo-tsston (NRC) staff approved General Publfc Uttllt1es Hucleu Corpor&tton's 
(GPUH} design of cantsters proposed for use during defueling. Thts letter is 
provided to doc.ent our revtew and to grant approval for the 'lSI!! of ttte 
tnttt&l four defueltng filter canisters {F401 - 404). Additionally, wtth tne 
provision that SPUN CQIIP11es wtth the requtr'tlll!!nts set forth tn thts letter, 
we are granting &pproval for use of tne .--atntng defueltng canisters. 

An MAC Inspection at the Nuclear Energy Services (NES) Klnufuturtng fac11tty 
tn Greensboro, North Carolina, tdenttfted n.erous deftcienctes in the 

::~e:~~~~:~ ~r!:~~~·~!~~s~!~~~~e t~h.~~~~~~ tc:!~it!o 1~e 
survelll&nces by GPU tNclear and Bechtel personnel &t NES both prtor to and 
&fter the MAC Inspection tdenttffed st111thr deftctenc:ies. These QA progru 
deflctenctes have ratsed questions on the confo~W~~nce of NES fAbricated 
canisters with the design speclftc&ttons. For tne first fCM.Ir ftlter canisters 
received flWI NES GPUJf/Bechtel laplt!lll!!nted an extensive QA review progra• to 
verffy tM.t the canister's as-buflt crtttcal attributes llll!!t the destgn 
spectflcatton. References 2, 3, and 4 describe the vertftcatton progn• and 
Its results tn det&fl. Based on a review of those references, discussions 
with yCM.Ir staff, and an Independent NRC Inspection of selected port tons of the 
docYDent ptckage associated with the subject canisters, we concluded that the 
QA issues rellttng to the use of these canisters Mve been satisfactorily 
resolved. Most of the Issues involved poor record keeptng 1nd Inattention to 
det&tl by NES, but had only 111tnor safety stgntftcance ~n examined 
tndtvtclually. However, we deten~~tned tttat there were four potenthlly 
significant Issues (vtz. •tertal receipt tnspectton, upptr he•d •tertal 
traeeab111ty, catalyst loading traceability and polson loading traceabfltty}, 
th1t hold a potential for unacceptable operational risk. These Issues 
required mre extenstve review and evalu111tfon tncludtng direct inspections by 
the NRC staff. The attachllent to thts letter discusses these four potential 
safety stgntf1cant Issues, the safety fnpltca.ttons of each, and the resolution 
detetlrlned acceptable to the NRC staff. 
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safely perfonn their intended funct ions. The /IRC staff has determined that 
use nf these canisters will not pose a stgntftcant rhk to the health and 
safety of the workers or the public. We therefore approve the use uf thes~ 
four filter canisters for their Intended dcfuclfng functions. 

Wf th regard to the adequacy of other dafue11ng ct~nisters fabric.lted by NES. · 
the NRC staff understands th>~t GPUII p14•1S to eval uate , based on vendor 
perfoi"''''ance and/or detail ed Q,\ reviews , the ne.2d for continuing their 
augllll!nted QA review progrOJm. The staff concurs fn thfs ilpproach and will 
continue to monitor its effectiveness In <lSsuring that canisters meet their 
design specifications. 

Uith the following provisions thi! staff ·~pproves the usc of defuelfng 
canisters provided to GPUII by its vendors. 

(1) SUbmftt..1l to IIRC of Independent ver tffcatt on of Cdttllyst loading fn both 
upper" and lower heads of illl defueltng canisters. 

(2) ~~::~~~"!n~o ~~~~aif..~~~~p~~~e~f 1 v~~~~~~·l~~~n k~:ck~~:p~~~~~t!~i:) tube 

(3) Completion of action Items and coonlt~~nt:; cst<lbltshP.d in rcfen:mcc 5. 

(•J) Notification to HRC of any planned reduct ton of your au!}Qented QA revt~ 
p~ram f or riES suppl ted canhtcrs. 

If you have any questions. plea'>e ca11 me. 

Enclosure: As stilted 

T. F. 01~mlltt 
R. E. ltogan 
S. Levtn 
W. II, linton 
J . J. Byme 
A. U. fl llle r 
Scrvtct· Otstr1buti on Lfst 

(see attdched) 

Sincerely. 

I)RIGINAL stvNEo SY: 
Wllllllftl D. Tro•c:rl 

Ifill tam D. Tra•1crs 
Acting Of rector" 
Three H11e fsldlld Jlrogr.lln Offfce 
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ATTACHMENT 

Resolution of Potential Safety Issues Pertaining to 
Defueltng Canisters F-401, F-402, F-403, and F-404 

The following is a discussion of four potentially significant quality 
assurance issues pertaining to defueling filter canisters, serial nUIIIbers 
F-401, F-402, F-403, and F-404, fabricated by NES Manufacturing. Based on 
review of the results of an NRC inspection and the findings of licensee audits 
of the fabricatfon facility (references 7, 8, and 9}, these four issues are 
those considered by the NRC staff to have the greatest potential for 
influencing the safety performance of the defueling canisters. Included is a 
discussion of the safety fmplfcatfons and the staff's basis for accepting the 
resolution of each issue. 

I . MATERIAL RECEIPT INSPECTION 

The vendor's material receipt inspection program was detennined not to be 
adequately implemented in that complete records of Inspections were not always 
maintained and that dimensional checks of some components may not have been 
performed. In addition, the NRC Inspection team found that Certified Material 
Test Reports (CMTR) or Certificates of Compliance (C of C) were unavailable 
for some material . 

, The safety implication of this issue Is that failure to assure that canister 
components meet design dimensional specifications could affect proper 
component fit up during fabrfc<~tion . This .could conceivably result fn 
deviations from the design that was evaluated during extensive structural 
analysis done to predict the canisters response to external loads applied 
during postulated accidents. Failure to meet the design material 
specifications could have negative affects on the canisters structural 
Integrity . It could further affect the canister's integrity during long-term 
storage In a pool of water. 

Based on our review of the Information presented in the referenced documents 
and discussions with GPU Nuclear and Bechtel staff, the staff has determined 
that there is reasonable assurance that the material used in the fabrication 
of the four subject fflter can i sters meets the required specifications. 

Review of records by a GPUfi/ Bechtel team at the vendor's site, as well as 
further rev iew by the vendor, determined that material not Inspected by the 
vendor had been examfnt>d at its source by Bechtel QA personnel. This material 
had been purchased by Bechtel and shipped df,.ectly toNES for. Installation In 
the caniste rs . The inspection team verif ied that all nlfssfng CHTR's and C of 
C' s applicable to the f i rst four fflter canisters had been located by NES and 
that tiES personnel had reviewed them to as sure the material' s conformance to 
des ign specifications. The team ver i fi ed through review of shop travellers 
and Interviews with NES personnel that there had been an adequate level of NES 
qua l ity control (QC) review to assure proper component fit up during 
fabri cat ion to assure that the canister' s as bu i lt d l n~ensions met the design 
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tolerances. The staff performed an inspection on selective documents and 
vertfied that the followup activities were appropriate and completed. 

II. UPPER HEAD MATERIAL TRACEABILITY 

Traceability to a heat number was not maintained on the material used for 
fabrication of the canister upper heads. 

The safety significance of this issue is similar to that discussed dbove. in 
that failure to assure that the materials used in fabrication of the 
canister 's pressure retaining boundary meet the design specifications could 
affect the overall structural integrity and degrade the performance of the 
canister during both normal and postulated accident condtttons. 

The licensee has provided the NRC staff with additional information that 
provides reasonable assurance that the upper heads for the four subject filter 
canister s were fabricated from material meeting the design specifications . 

The licensee's review of the fabrication process at HES detennfned that heat 
numbers had been s tamped on the "slugs• delivered to HES for manufacture of 
the upper heads. These slugs were sent by NES to a subcontractor who 
performed the final machining. The subcontractor maintained traceability of 
the material throughout the machining process and stamped the heat numbers on 
the inside surface of the finished heads. These were returned to NES where QA 
receipt inspections verified the presence of the heat numbers. After 
installation of the heads, the heat numbers were no longer visible. therefore. 
an individual canister head cannot be traced back to a specific heat number. 
However, review of reco rds by GPUN/Bechtel personnel verified that suitabl e 
documentation e1ttsts to assure that a given canister head was built from 
material fr011 one of a group of heat numbers. Certified Material Test Reports 
eltfst for all heats from whi ch a head could have been made . The staff finding 
agrees with this detennfnatfon and this provides reasonable assurance that the 
matel"ial used is In confonnance with the design specification. 

II I. rlEUTRON ABSORBER MATERIAL TRACEABILITY 

Neutron absorber material (poison) traceability was not maintained and 
unapproved procedures were used for poison loading. 

Neutron absorber materia l is installed in the filter canisters to assure that 
the canisters and their contents remain subcritical under all postulated 
nonnal and accident conditions during onsitc handling and storage and during 
transportation. 

Based on a review of the documents provided by GPU Nuclear. the NRC staff has 
dctennined that there is reasonable assurance that the B4C pellets suppli ed by 
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Advanced Refractory Technologies. tnc. toNES meet all design specifications. 
However. the documentation submitted previously had not established an 

~~~~~~a~~~t!:;~! ~!t~~~f;!~"~:s!~~ t!~eo~4~n~1 ~~!s p~~~~r:;s~~ ~ l~~ ~~s=l fes 
were inserted into the filter canisters. Hultfple poison rod asscalb lies were 

:~ l 1~:u~1 ~:n~t~e~~d~~d!r 5! "i ~ ~9~:0~h~~a~~!!!~ 1 :~~ a~~~~!~! t'1!~~ !~~ t~!~ e~a!~ 
nJltfple signatures indicating that the required procedural steps had been 
performed or verified by QC personnel for each assembly. Because of the 
identified inadequacies in the implementation of the vendor's QA program, the 
travellers used for this process do not provide acceptoJble document<lry 
evidence. The licensee has stated that the requirement for the Bech tel 
Supplier Quality Representative (SQR} to witness the Installation of the 
poison rods into the filter canisters was bypassed for these four canisters. 
However. radiographic examinations were performed by NES to verify the 
presence of the polson pellets. 

The staff has reviewed results of these radiographic examinations and 
determined this provides adequate assurance that the poison pellets were 
installed. Additionally the staff has performed an independent ,·eview of the 
f11ter canister criticality analysis. This analysis, which Is part of the 
licensing review of the NUPAC-1258 fuel shipping cask (reference 10) was • 
performed to determine effects from transportation .accidents. This analysis 
determined that for the worst case deformed canister geometry, a single filter 
canister and an array of canisters would sti ll have gre11ter than a five 
percent shutdown margin even if the poison material was removed and the space 
filled with the optimal ratio of fuel and water. 

Based on our review, the staff concludes that reasonable assurance exist that 
the filter canisters and their contents will remain subcritical under illl 
postulated normal and accident conditions. 

IV. CATALYST 1-tATERIAL LOADING 

Review· of the vendor's implementation of their QA program raised questions 
regarding assurance that adequa-te catalyst quantities were installed in 
canisters. 

Failure of the catalytic recombfner s to perform as desiyncd could re5cult in 
the formation of combustible gas mfxture inside a canister due to t·adiolytic 
decomposition of residual water. 

The NRC staff has determined that the information submitted in the licensee's 
letter 4410-85-l-0210 (reference 3) to the URC prov ides reilsonolbl e olSsurance 
that the catalytic recomblners have been Installed in the four filter 
Cdnisters. Attachment 1 to that letter stated, "The Kechtel SQR. (Supplier 
Quality Representative], vlsu.tlly verlfi~d the presence of both tyw~s of 
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catalyst tn 100: of the bottom heads and upper heads prior to screen 
installation." Since the design of the recoobfner elements are such that the 
required amount of catalyst (25 grams in each lower head element and 50 grams 
fn each upper head element} will nearly fill the element cartridge. visual 
verfffcatton of its presence would readily rletect the loss of a significant 
amount of catalyst material. Additionally. there 1s significan t conservatism 
in the design of the recombtner elements. The staff's assessment of this 
conservatism was documented in the Canister TER approval. Based on the above 
there is reasonable assurance that sufficient catalyst material has been 
installed in each element to perform the intended function. 

Based on our review of all supporting fnformatfon and our direct inspections, 
the staff has determined that the resolution of these issues is acceptable and 
that there is reasonable assurance that filter canisters F-401, F-402, F-403, 
and F-404 can be used for their intended purpose without jeopardizing the 
publi c health and safety. 
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