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INSPECfiON OF NFT-TYPE CASK FABRICATION 

M Talard , 0. Umegold 

Nuclear Fud Transpoo Co.,Ltd. 

1·1·3 Sl:uba Dainul , MinauHw , Tdt}'O , 105 , Japan 

SUMMARY 

NFr -type cask has been developed to transport the high Wr1HJp spent fuel from Japanese rudear power 

stations to the reprocessing plant of Japan Nuclear Fuel limited which is under construction in 

~rrura, Aomori prefecture. 

WT placed orders of 53 casks to 5 fabricators in Japan and overseas , and these casks have been 

fabricated since 1994. 

There are two types ofNFr -type casks for PWR spent fuel and four types ofNFr -type cask for BWR 

spent fuel These are designed in consideration of the rurOOe:r of spent fuels accommodated into each type 

of casks and the handling conditions at domestic rudear power stations. 

According to Japanese notification , it is required to be oonfinned by competent authority that casks are 

maruf.actured in accordance with approved designs. 

Fwthermore , additional tests are performed such as throu~ge test for basket and pressure test on 

the shieJding material space to ensure the performance of cask by NFr other than items inspected by the 

competent authority. 

In order to enhance maintainability of casks , replacement parts such as bolts and valves are shared as 

JruCh as possible. 

OUIUNE OF NFr-TYPE CASK 

There are two types ofNFr-type casks for PWR spent fuel and four types ofNFr-type casksfor BWR 

spent fuel. The structures of these casks are almost the same except for outer diameters which depend 

on the ruriler of spent fuds accommodated into each type of casks. 

Specifications of each NFr -type cask are shown in the TABlE-I. For example , the configuration of 

NFr-14P cask is shown in FIGURE-I 
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INSPECflON FOR NFr-1YPE CASK 

In order to verifY that casks are f3bricated in accordance with the approved designs based on the caJSeS 

prescOOed in Japanese regulation ' NFr impeds casks aOO Ulmit inspection recads to the ~ 

authority after the~ of cask fabrication 0 

Therefore , inspc:dic:m described at a ~ .. Methodology of test ar¥1 inspeaion" of Safety Analysis 

Report (SAR) shooJd be carried out during ar¥1 after tabrication of cask , for the pupose that NFr -type 

casks are f3bricated to satisfY the design conditions . 

INSPEcnON ITEMS DESCRIBED IN SAR 

Inspection items dc:scOOed in the SAR ofNFr-typc cask are shown in Table-2. The major inspection 

items are chosen to be coufumed that casks are fabricated in coufomity with their design c:onditiom such 

as structunl1 strength , thermal dissipation , containmert , sBdding ar¥1 aiticality descmed in SAR 

Handling test ar¥1 appearance inspection are carried out to confirm that function of cask parts is 

acceptable after the completion of the cask. 

INSPECTION PERFORMED BY NFr 

53 NFr -type casks have been fabricated , same inspections are perfomled on the ~ cask. Casks are 

inspected by the competent authority after inspections by filbricalors ar¥1 by NFr are completed ar¥1 the 

results are accepted. 

Inspcction items and methodologies (Inspec:t in the presence or Inspcction by records) >Mich should be 

carried out by tabricators ar¥1 by NFr were detenrined according to their~-

ADDffiONAL INSPEcnONS BYNFr 

NFT carries out additional inspc:dic:m as fullows in order to confirm the performance of 53 casks <bing 

fabrication. 

• GO-gauge ar¥1 NO-GO gauge for screw-thread 

(saew ar¥1 saew hole greater than or equal to Ml2) 

• Resin instaDation (neutron shidding part) 

· w~ ofirmnal fin (fins bdween middle sheD w outer shdJ) 

• Tmlugh gauge test for basket (basket chamel) 

• Function test cbing water levd adjusting (basket guide pipes etc.) 
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• Confirmation of volume of cask cavity (cask body) 

• Confirmation of welding operation (all parts of weld) 

Some description of additional inspections mentioned above are as follows. 

(1) Through gauge test for basket 
Basket is used to load spent fuels into cask and not to make fuel assemblies breakup or gather ,at the 

same time to maintain spent fuels in condition of subcriticality. 

It is continued that internal dimensions ofbasket channels are within the design range with 3 kinds of 

gauges as follows. 

• Through gauge 
This gauge 'sim.Jiates the actual fuel assembly and is used to confinn that fuel assenDiies can be 

loaded smoothly into baskets. 

• Cross section through gauge 

This gauge is used to confirm that the rninimun dimension of channel is ensured. 

• No-Go gauge 

This gauge is used to confinn that the maxirmm dimension of channel is ensured. 

(2) Pressure test and leak test 

Casks filbricated in confonnity with approved design is mandatory to be inspected periodically more 

than one time fNerJ 10 times in use or more than one time a year. 

Therefore , in order to enhance maintainability of casks in future , pressure tests are performed on 

the parts other than parts described in SAR shown in Tabl~3. 

SHARING OF REPLACEMENT PARTS 

In order to enhance maintainability of 6 types ofNFT casks , rq:llacement parts such as bolts and valves 

are shared as much as possable. By sharing parts , the IJJJ1iler of parts which shall be controlled and shall 

be inspected is reduced . Therefore , workability of replacement part become enhanced during cask 

mainlena~Xe required by the regulations. 

Replacement parts are shown in Table-4. 
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TABLE- I SPECIFlCA TIONS OF NIT-TYPE CASKS 

TYPE NFT-14P NFT-lOP NFT-388 NFT-328 NFT-228 NFT-128 

PACKAGE WEIGHT 115 84 119 106 98 74 
( aoorox. ton) 

OVERAll. LENG1H 6.3 6.2 6.4 6.4 6.3 6.4 
(aoorox. m) 

OVERAll. DIAMETER 2.6 2.6 2.6 24 2.6 2.3 
(aoorox. m) 

PACKAGING WEIGHT 102 75 103 93 88 68 

(aoorox. ton) 

TYPE OF FUEL PWR SPENT FUEL BWR SPENT FUEL 

rf OF FUEL ASS'Y 14 I 10 38 I 32 22 12 

FIGURE-I CONFlGURATIONOFNFT-14PTYPECASK 
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T ABLE-2 INSPEcnON ITEMS OF NFT TYPE CASK 

No. ITEMS NOTE 

1 MATERIAL INSPEcnON 

2 DIMENSION INSPEcnON 

3 WELDING INSPEcnON EDGE PREPARATION , APPEARANCE, PT. 

MT. RT. 

4 APPEARANCE INSPEcnON 

5 PRESSURE TEST 

6 LEAK TEST 

7 SHIELDING FUN en ON -y RAY AND NEUTRON SHIELDING 

INSPEcnON PERFORMANCE 

8 SHIELDING DIMENSION -y RAY AND NEUTRON SHIELDING 

INSPEcnON DEMENSION 

9 lHERMAL TEST 

10 LIFTING LOAD TEST 

11 WEIGHf INSPEcnON 

12 SUBCRITICALITY 

INSPEcnON 

13 FUNcnON TEST 

14 HANDLING TEST 
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T ABlE-3 PRESSURE lEST AND LEAK lEST 

ITEMS INSPEcnON PART 

• SHOCK ABSORBING COVER 

PRESSURE lEST ·SHIElDING MATERIAL SPACE 

·VALVE 

HEl1UM LEAK lEST • VALVESEAL 

LEAK PRESSURE DROP • SPACE BEIWEEN TRUNNION 0-R.ING 

lEST METIIOD AND CASK BODY 

OR • 0-R.ING SEALS AT RISIBlE PLUG 

PRESSURE INCREASE ·SEALS OF LEAK CHECK PLUG FOR 

METIIOD TRUNNION 

TABLE-4 SHARING OF REPLACEMENT PARTS 

PARTS SHARING 
WATER LEVEL CONTROL PURESSURE COMMON FOR ALL CASKS 
VALVE 
VENT I WATER LEVEL CONTROL COMMON FOR ALL P-TYPE CASKS , 
VALVE COMMON FOR ALL B-TYPE CASKS 
DRAIN VALVE COMMON FOR ALL P-TYPE CASKS , 

COMMON FOR ALL B-TYPE CASKS 
LEAK TEST HOLE OF LID COMMON FOR ALL CASKS (EXEPT 

TYPE 12B) 
LID BOLT & WASHER COMMON FOR ALL CASKS 
LID ORIENTATION PIN COMMON FOR ALL CASKS 
TRUNNION BOLT COMMON FOR ALL CASKS 
TRUNNION 0-RING COMMON FOR ALL CASKS 
TRUNNION COMMON FOR ALL P-TYPE CASKS , 

COMMON FOR ALL B-TYPE CASKS 
(EXEPT TYPE 12B) 

SHOCK ABSORBER BOLT & WASHER COMMON FOR ALL CASKS 
LID PINTLE & LID PINTLE BOLT COMMON FOR ALL CASKS 
SHOCK ABSORBER LIFTING LUG COMMON FOR ALL CASKS 
FUSIDLEPLUG COMMON FOR ALL CASKS 


