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Aircraft monitoring survey
(as of Apr. 29, 2011)
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Survey by Japanese Ministry of Education, Culture, Sports, Science
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outer container

inner container

lid of the inner
container

Konrad container

front shock

absorber
foam shock

absorber

Figure 1 Main design parts of the SD-20K

1.1-1 SD-20K T 35T 114H

[E1.1-2 MSF AT (74

Secondary lid (forged steel}
+ metal gasket

Primary lid (forged steel)
+ metal gasket
Basket

(carbon steel,
aluminum alloy )
Outer shell
(carbon steel)
Neutron shield
(epoxy resin)
Body shell
(forged steel)
Heat conductor
plates (copper)
Trunnions
(stainless steel)

Lower Shock Absorber (wood)

Basket (aluminum alloy)
(or borated aluminum)

Tertiary lid(stainless steel)
+ elastomer O-ring

Upper Shock Absorber (wood)

(a)MSF-52B (Storage configuration) (P)MSF-21P (Transport configuration),
Figure 1 MSF-52B & MSF-21P Transportable Storage Casks
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i RIS JiEkas

KSL/H A TN12 transport casks spent fuel transportation
TN17 spent fuel transportation
TN24 dry storage casks spent fuel transportation
TN28VT transport casks High level wastes transportation

TN-68 dry storage casks

spent fuel transportation

TN-40 / TN-40HT dry
storage casks

spent fuel transportation

TK-69 BWR spent fuel transportation
TK-26 PWR spent fuel transportation
TN843 RAW

compacted waste canisters

TNG3

PWR or BWR spent fuel transportation

NFT casks spent fuel transportation
DAHER/ # | SD-20K type B(U)F package
Final storage container radioactive wastes
DN30 Package type AF, IF and B(U)F package for the

Packaging (PSP)

Transport of UF6

BRIT/ India | Multi Position Source Type B (U) Transportation Package

Changer (MPSC) Ir-192 industrial radiography sources
T.Dessel/ CAROLINE-R80 Type B(U) packaging
Belgium radioactive waste
Arup/UK SAFSTORE Robust Shielded Containers (RSCs)

Intermediate Level Waste
ROBATEL/F | ROBATEL NL R79 type B package
rance radioactive waste for medicine and industry
CIRP/ FCTCL10 container a Type B(U), Category Il (yellow) package
China and TI(Transport Index) 9.8
Co-60 special form radioactive sources

MHI/ Japan | MSF-52B Transportable BWR spent fuel assemblies

Storage Casks

MSF-21P Transportable PWR spent fuel assemblies

Storage Casks
AREVA 6625B-HB Type B(U)F-96 shipping container
FS/USA Transportation Cask Bare High Burnup Spent Nuclear Fuel
INS/ DCTC High Level Waste and spent fuel
UK transport container
Holtec HI-STAR 180 Dual Purpose | spent fuel
JUSA Cask
NSTR/ Iran Dual Purpose Cask Spent Fuel Assemblies of Bushehr Nuclear

Power Plant
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1. hnZEKAIZ4ZE B & (CNSOERHAATHEC & TIAEA A AR SEBIGIE 50T -
2. BEFIISHY B ER % T& B f5) (Federal Agency for Nuclear Control) DL PEHE LY
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E AV E RN IGECESR I ARA & Z i B S s AR EE TR AE
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4. FERIAIFRE T —(EEA FHRARE - B° IAEA $HEIEH Y E EAN R R E
Tl PR B 2826 K5 8 (Transport Regulation) Kz BT MYV HINEEA 27 150
(Basic Safety Standard) Wiz AR [FIFVER S EHIFRIE - 1E T EHI AL E -
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- AR SOW B BE ARG (€ - SRR BRI IIER NRC [FE
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E(DOB)HY H RifFZ% -
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Figure 1. Process for design modifications on approval packages
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Figure 2. Process on potential modifications to be made by users on packaging
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BD-7 RS NE i ki
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A E AR IRAVERIESS K58 78 2011 5F 4 H TAEA (S8 7 —(@ T/ERF4HE
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3. ol AR FTERARHDPC) B RIARF G TE B R IAEARY AR ZOR - BEHIR
FEAV T 4K B -
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ZEESE BRI eI BE - B ERRT BN RS - SRR

REOVEERE > RILIAZE A BRI Z 2IRVIE ) - RREEMST - EEAHFERFIA

REEGEN B R AR S A ST - 1 18 B B 35 Bt A1 I LS-DYNA K Finite  Element

Modeling (FEM) ZETLAEEEIAT » BTSSR0 AUASE SR A5 R AE — A IR P i e 2

FET] » FEAR s BERkHE -

g A 2 SR e AR B TERE R A » (R TRl ~ SR AT
£l ~ 184 - PiEakEt ~ BINA Y B E AR PR B R Sta TR - RS P IRT]
BZERIAI T

. AR soE B RN A H orifice (F RyPra& - (H'E mBE G £ S P il AT By s
B LIRS IS

2. PHHEAENSAYI4ET ENUN 24PHERVIERT BB TR oA T4 iR
IR J70%

3. HAEIIFEARB A HLS-DYNAET & /ESlap-down Drop(& &k BIAEE S — K
ET82) 737 o DA #ETTSlap-down Drop(&i& bk f45 256 — REE) N EE » 515w
EUS R EER - (HHERPZELRK -

4. HEEEAEIEBOLT ¥ AN E - DUKBOLTHIEHATE -

5. REIHFTEEEE TN EYRIRN R 8 M eSS T EN S0 o

B NEYgENET EEE SR ENE - (WA 8L 2R s m] BE AR AE
BHER - BTSN B AEE - B RTREE R iAsRET - EBIHTTE IR
FEA Z WIS 2 Fr PR R/ NBLFE TR (% - H AR ZE N A B E 2]
PRRHE RN VI E T8 - IS RIRE - SR E RS TR EERET b
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6. HAGR R Bat b B ML B & BN —IH LR - SUEZ R 2
2 Bl o8 B B 1R 1Y 5 B cask il — TR F FVAL - A0 H VA5 2 8 cask 1Y JE &
(STRAIN) °

7. JER T BLEITRU-Shield Waste Package sz | 8EHE A MAE » TRU-Shield 2 B A A 85
o - 8 - ARSI BRI A RS o R TIRZ MRS - B T
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8. CanisterZZ A vecNFHEZ AT RERTAL - NACMAGNATRAN: nac/ S]HY Z 47 (6
Z—% AT - MR ZEEER (R-PUF) {ER&REAEL - HOREER AT
meetZ K e

9. THE/AEIF]FLS-DYNA finite element analysis (FEA) model¥fiAETYPE A B4
TR BEIE T - AURSE ~ TR - WRSGETA R LG -

10. (EREREHTHES T FH A A - RRHE — M R SR N Emry BUE e J1 o047 A E ChiE
FYLOGOS («STRENGTH» module)sR gz 3DEG{E I HfFHEE - WEeHH 17 HI2EERESY
RS2 TE B B R R G Y SR R -

HRIEBEEAE#EI TIPS 2 5ETGUIDE (Fam9)2EMH > DARTHY i H i 43R 7E

4 > M LARTHINUREG / CR-6007 GUIDE JZAE19924EsEFFAFHY » BT LARAE S Ml

HEDT o FERZ ST HHEUE E AYGUIDE » GUIDEAN 2k 2 5 st HHAM AV EZ B &

B BEFLTHEL (WEAERINHE) - ZhEH, - NEISMETER D&k - 2KRE I

W iRAr e EE - EENIRE) - DURBE RS FPYIR &S - DUETRE G

AIELES: - SHAMRIEIRZ BRI R BT h kA - IR ot h - #0iE18

B MT » ABJTERSA - 2RI guide > BT LAERZ ZEEETT— (I3 & HYguide ©

NRCFIASMEAEZ 2 17— & 58 % ~ Explicit Dynamics BB/ GUIDEfSF » &&

- (EFAH AR RS E R 24 > AR MEH A R &Sk H (use of coordinate systems to
define geometry, material property orientation, and loadapplication)

* TCHEEE (element selection)

« JCHE = B (element aspect ratios)

« TCEERI4E R EE A (element and mesh transitioning)

« TCEAERE 55T (element mesh design)

- i F/E & K & (use of mass scaling)

« VR (hourglass control)

o FO{AEREEAYREAY (modeling of components that buckle)

o JEBERIE A EBEYRE A (modeling of welded and bolted joints)

« MORHERIFIADEHE M A (material models and material property ~ input)

- HERHE TR 0 PHREE - EEE > [HPEAIE FE{E (consideration of contact definitions,

contact points, friction, gaps, and boundary conditions)
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o PRI R R (modeling of material failure)

- ETEEPR I Z5AYMEAY (modeling of impact limiters)

- B9 H AR (modeling of impact targets)

- &5k fE F (application of loading)

s A HEFE L EhE %8 (proper calculation of the triaxiality factor)
+ IR KRR (correct solution technique)

« JEEJJFIFE S H (stress and strain output)
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BB S Rs N BN AT R A oy R Y 73 N B AR TRR < 28 LS N 25 25 AH
BAZ M AT - AR ek - A RRaTamE R -

(1) B — AR 2 iz T - (B RRE Y T R AR R 2 AR BB
HrESE SFRERAK M A R T BRI T S - K2 KEA

& i pOmE RE % (thermal shock) » I H M R4 207 > EEAERET ~ FELE
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FOFHNRE UK » AN 2 aRts » SOR/VEEK -

(2) SEHBPNRIR 2 NEE R AR R BRI - AL R BhRE A E s - (3% EhRE T
HRBREH T B v R Y » RUEs AR EBER B R EAAHIL KR - 7R
ARG EEEECZ B CREHREIRH T ) (RE - A A e A EVE BBy
HEm 7At R DURAFCEDET R - S8 5w /77 AEECFDE &SRV 1750% » 1=
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(3) TAEA¥SAZ 38 K SE SR HOKI )CHERZOR TEEE(H800°C » 30774 » (HELH i iEE
TR RS A i ) BRI A B2 52 IR R REAT A B PRSI AR oy
Mr o BB SO KFRESEEREN: - BT ERGE 20 TE - 41
FMIFIANSYS Fluent{ BERWABER M K HEABIRE ARSI BIAYAR BAF A o3 b7 - A
2 7 R acE R S L E YK SRR (B - PIOEISErE - EAEEUR - 1]
SRR - PRI R - SRS HIRIEA R -

(4) BN Ry T HElrRidim a4 - HERR A INA - gRes S b 2l i 7 e {F 2 ORI 1]
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B > (ERBERETE » KKEFEMHHE - B 7 IREVARREOK - (M AR
Hea 2K SN EEREIEE - (REERGME - W% E AT
i SR R B AR AT R M SR BVREE - MBI R R R G - BIRBINE
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(5) SEEFFHFDS(Fire Dynamics Simulator) FETCARERRER IR K 5 - PR IFE K K HH
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(1) JABIAREVA TNAy T & BURFMDAREDR - si8 7 HIORAE - I B B35
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IEARERT o EEERAVEE - SR RFa AR E K

(2) FEEIFFThe methodology of transfer functions (TF) ZREELINERlEES /K » FHFE T
AT B SRR R P RS T A AR E R AT A A HVEIRHIFTAE ERL > LT
A EEEFIRE] - (E3 AR ARE S BRI A AT R & B B2 AR A Y -

(3) BESTATIRAIETE » SETSATG e 2 a5 2 Y S NS R 7K PR B
SR EAEESE - R B SR E LRy R E R KBS & - B
HEERAA TR TS - FEINFZELLE 7 6 A ED R RIS R - & F &Y
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(4) point kernel code, QAD-CGGP2R B4, discrete ordinates code (Sn code), DOT3.5 /
DORT.#¢fE I AEE TCASKHI il » AR ICASKIYZE 470t » S th A FHEE
HRZEMCNP - 122FRE 26 » Rt SR AVRF e sE E WA A 774
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A IBMCNPHY ST B A BRI K il - 515 o & B Y 88 52 80 % (X 2 B (variance
reduction parameter) tIREEZE » T H —EADVANTGIZZ ] LL B hisE A &
A28 - el T G ERICASKZ 2 5= PAT&CASKZe 4 73 M7 AT AE T A
FREEM -

(5) HATETYA TYPERLZEREES AL - (AFIHQ system  ~ AVA2(B A © AHVA
SR A FEEE S50 mSv - ¥ YR IV AR E A FEE 500 mSv > Al {EZ$H
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ST o BRI —(EIHE - FIHET R T HBerQATrans » HAVE I HTERIQZ4R
EREYTTE > WL —EERQRIAL / A2EAVEEFY -

(6) HARMESEFFREE T AT HQE 2 BRACESIEZNAYEEE » H BIBRACSSTE H 8% fF&
RN A DU AP BEQ 241 - R2RAL / A2EIEEFEEN P HE AN ERE
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BHEEF) g -

(7) ERIHTAIRIAEZ IR 1996 FEEHY TEFREE R » CHEE » FELS BT
FEAIERERHY D Pl - A SO AP aYET R E - AE20134°9H - NRA »
PHE » GRSHFIIRSNAE 552 17— B P& TR EIRAAHSE -

()  S-48 FFH RS I
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(FEAYZ—EIFEAEENTE - KrEAsok#Z A6 FEA 7347 - L FEA /Y88
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EAREHY - FEA BAEERE G EE

(2) TZEEAERE @25 EH FEA {5 A Sub-modelling Technique(#:/NIEAD) AT 7572 > (5N
RyEZETTIHROR > IS8 BEORSE R BE R B LR I ] > A DA Ty N AR AH L
Y ARSEAFHONEfE H R A4S SR - 21N IEl 3.4-1

Permanent Shock Base Detached Shock Vent Tubes located through the outer shell
Absorber assembly  Endplate  Absorber assembly
\ '* l

(b) Section view of the M4-12 base (a) Iso view of the base end internal structure. The
end assembly Shock absorber and end plate removed for clarity
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THVEES 1734 - BERSHZEHVAS B NN G288 » R AR BB R T
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REEMEIRAIZNET] - Abaqus / Standard PP BEEscar B HY R AR g R RE A1 502
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Figure 1 DPCs in an Interim Storage Facility Gorleben (Photo: GNS3)
B 4.1-1 1€ B Gorleben - &* i %557 3% v 3 3 (3% * DPC)
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(a) After Test, Before Cleaning (b) After Test, After Cleaning  (c) Fluorescent PT
Figure 9 Results of VT and Fluorescent PT in the area near the ring plate welding

(a) After Test, Before Cleaning (a) After Test, Before Cleaning (c) Fluorescent PT
(Shell welding and LPB Area) (Area near the Top of Shell)  (Area near the Top of Shell)

Figure 10 Results of VT and Fluorescent PT in the area near the shell welding and top
of the shell
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Figure 3 - CTU Condition after P3 Puncture rnp Test
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Figure 4 - CTU Cditin after D3 Free rnh ;l‘est
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Figure 1: View of the basket of the packaging GNS$16 loaded with fuel elements
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Figure 2: View of the packaging GNS16 in the pool after completed loading

4.3-2 GNS-16 fEALFESHE A EIRR e BRIEE

Figure 4: Package GNS16 as presented for transport
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Figure 5: Transport leaving University of Basel
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A package shall be so designed that it provides sufficient shielding to ensure, under routine
conditions of transport and with the maximum radioactive contents that the package is designed to
contain, the radiation level at any point on the external surface of the package would not exceed the
values specified in paras 516, 527 and 528, as applicable, with account taken of paras 566(b) and
373.
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A package shall be so designed that if 1t were subjected to the tests specitied i 719-724, it would
prevent:

(a) Loss or dispersal of the radioactive contents;

(b)More than a 20% increase in the maximum radiation level at any external surface of the package.
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Figure 1 Resulting exposures due to inhalation intakes for various accident

scenarios and package sizes for LSA-Il and LSA-IIl material
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