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Safety test of transport packages for radicisotopes
Shogo OKANE and Katsuhiro TACHIKAWA

Division of Radioisotope Production, Radioisotope

Center, JAERI.
(Received January 17. 1979)

The Division of Radioisotope Production, JAERI, has tested
safety of type B(M), A and L packages according to the regula-
tions of RI transportation.

The type B(M)} package weighing about 1800 kg. Used for
transport of 192Ir(6540 Ci) and 32P(188 Cci) from reactors to
the Radioisotope Production Laboratory, consists of a cylindri-
cal plywood receptacle, aluminum honeycomb shock absorbers,
steel framework and a 150 mm wall thickness drawer type lead
container,

Safety tests for type B(M) included 9 m high free drops in
four postures, vertical, horizontal, corner and reverse, 1 m
free drops on to an iron rod with in two postures, vertical and
horizontal (the latter for punch test) and thermal test.

The maximum acceleration in the punch test showed 735 G
and in the 9 m drop test 2590 G.

For thermal test of the whole package, a large muffle
furnace was used. When the temperature of furnace reached
920°C, the package was inserted into it and heated for 30 min.
During the test surface temperature of the lead container rose
only by 19.1°C.

in 12.2 m free drop of type A and L package as safety
test, 5 ml vials containing simulation RI solution retained

their integrity without breakage.

Key words : Package, Radioisotope Transportation,
Accidental Safety Test, Drop Test,
Punch Test, Thermal Test, Container.
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Number of irradiated capsule and RI products under

Table 1
different conditions of transportation
Term ———Year 1975 1976 1977
2 mode of
S transport
E 2
g 3 Car 93 155 175
O
> g
“cj Mail 12 4 2
é o
g s Air 5 3 7
[Number of irradiated cap-
sules transported car 14 13 6

from OARAI to TOKAI
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lead containers

3. Canned contailner

2. Can and lead container

with sorking paper

and cardbord 4 Completed package

partitioner

Photo.l

Constitution cf L type package




’ JAERI-M 8084

Photo.?2 Free drop test of L type package

1. Horizontal drop 2 Corner drop

Photo.3 Postures of L type package in the 12.2 m drop test
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i. Lead Container (30mm thick)

2 Shipping container

Photo.4 Constitution of A type package
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1. Package rebounding after 2. State of breakage of the package

lst collision to the ground

3. Deformation of the handle of the container

Photo.5 Results of 12.2 m drop test for the A type package
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Table 2 Al and A2 valuesg for radionuclides
Radionuclides Ay (Ci) Ay, (Ci)

*H {000 1000
29N g 5 5
**p 30 30
s 1000 1000
2K 10 10
cr 600 600
*8Co 20 20
®°Co 7 7
®4cu 80 80
90y {0 10
°% Mo 100 100
®m T 100 100
P31 40 10
"7 Tm 300 40
PRy 20 20
" Hg 200 200
235 { 00 0.2

A, Special form

radioactive material.

A, . All other radioactive materials.
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| Photo.6 Drawer type lead container (150 mm thick) containig
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Position of G-meters (A) . container door (Y axis direction)

Fig. 4 Results of vertical 1 m punch test

(B} ! upper plug of container (Y axis direction)
{C) : upper plyg of container (Z axis direction)
(D} : suppors of stesl frame work (Z axis direction)
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Photo.8 Horizontal punch test of B(M) type package

Photo.9 Results of horizontal punch test

Frame work supporting the container was
deformed and SUS bolts were broken off
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Fig. 5 Results of horizontal 1 m punch test

Position of G-meters {(A) | container door { X axis direction)
{B) . upper plug of container {X axis direction)
(C) : support of steel frame work {X axis direction)
(D) : the ply wood of bottom (Y axis direction)
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Photo.1l0 Structure of B(M) type package

A:Cylindrical plywood shell (150mm thick)
B:Aluminum honeycomb shock absorber (50mm thick)
C:Steel frame work

1 D:Steel cylinder (6mm thick)

‘ E:Drawer type lead container (150mm thick)

1 F:M-30 through bolt

| G:Fin
H:8teel pipe shock absorber

Photo.ll Tower used for free drop tests
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Photo.12 Deformation of the upper aluminum honeycomb by

vertical 9 m drop test
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Fig. 6 Results of vertical 9 m drop test

Position of G-meters (A} : container door (X axis direction)
{B) : upper plug of confaginer {Z oxis direction}
{C} : thoneycomb disk of bottom (Z axis direction)

(D) . the ply woodof bottom { Z axis direction)
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Photo.13 Deformation of the bottom steel pipe shock absorber

by corner 9 m drop test
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Fig., 7 Results of corner 9 m drop test

Position of G-meters (A) . the ply wood of bottom (Z axis direction)
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Photo.l4 Deformation of the steel frame work by horizontal 9 m

drop test
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Fig. 8 Results of horizontal 9 m drop test
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1. Deformation of frame work

2 Deformation of aluminum honeycomb

Photo.l5 Deformation of the upper frame work and honeyccomb

in reverse 9 m drop test



JAERT-M 8084

oAy - Sl e A N Al
NBEDOLATZORM ORI, BRRAEHEETHSIDTPhoto 1 5D 1 DL 5 ICH#BMBEER
LONM UL NRIEL T o e COFBMEOFEAZALICEDD, A= 9 LEER
Photo 1521 OMBLABREAOKELZ DI TPhoto15D2 ELHTLIIBAL L
L AR &£ o o,
MABKHBEIABROLLIE DI REC L TE A CXABECHILO 4m~I S, S L
IO EIZRAOLZADHENDI 5o

5.8 mWAkHER

MEWAE HHETERTLIEICRECAHEETOKRKLICHTARAEOFTMEL MM 3 9FE D TAEA
BUHNWCHR O ANLSHR TROL I LHABARE L 720

Fibt, 800CT3I0AMEMAE LAzt 3RHERARANT L, MACL>THEELZD
MBS 327TCIMEM LA LTHERENVETLTINILAE D NEZ TRORBARER
ARELTRESALADL, MEDOCEHGS ImBh - ES CHHBEREN]L rem h %
ZABUNEEGETHLEREL T D,

CORBICH, SRENEMBEFNOSERDH CHMEBE LT IREEEA L I 7T
LR (ERNAEDTEL4mx L2mx L2 Tm) #8HA LK,

CHETORRBRCHODHEMOREIMNERL3m, B3 1.3mThH-70. T, 7
BDLAIEOY a 97 BRE A 7L+ TFEOT7/4 v A8 E2E DB L. $RABOIE
ARG EEESCL, ISCAHROEBHEEAROERA EOBRIBERBE LT T - THRE
L2mXEXL1milo L. EDOARTIBORE L LT 2DV VYHLEESE
®E L _ _

mEhic B 2EEMORAT, BESENFLIUCFAEHEEORBEALBDINERIKK
WT—40, 4000 -DKORBSEXAORENAFERAL (LB LGS T T/, €
OEEBA IR 70 vKKBEOE— P~ {REHR ) EWMOFHT, 43CTH L2260
CETOMAW20CHBETI 2ARMETE L2010,

BB OB EBEFFZROBL 207 EL, SERAORESEIMN AL DI L. (Fig-
9 )

1) RBRAZFHICHEALTIHrOEEBREL~DE2oHil, AB@ENLS 1 5mB L, TLT
HREBAEDOE-TL8HENSSL51MDEET, AEF (4 LTFEHEE ) BXUhL (Ho
ERIEE ) I 3 RM YD fHif oo

(9) BEEHOLI-OEMOR LB ER, 25m, 7.5kl 1 25mDESTHRD
fFiF 120 _

(3) BMEDORBREFTOEERMBFLAEBLLIBMOAFTIEEIL 2%,

W FHA=HLONR FCEDSEBRPLICZaEL L 2aDEIO3 YAl O T 12,

(5) BB OLET 3V EREOPWHIC25mDEXIT2 #EAR DM 2o

BERIZSADELFEN FPCF v PEXONEVIALT T T A4 P/ ORHABAEE




JAERI—-M 8084

R AR el

COrACEELARBRARK L YA ROBHRE Lo TRORNICE X REOEMWE
/092 0CETE-1HIC, Yevd—4HBIRARKEFNICANT. ( Photo1 6 D1 )
50 5% . SEKATD L LY (Photo 1 6 D2 ) o 8 DAEIELRE LS OMBRE 3
L4yt 4 0omfy OF SICE&MREM LT,

LBEECADEN & BB, £OL0HRICHEE L. L L, #Ho% FRETHE
L EFRoRE CEBROTSEBLY, S F0RER A EBE->T0HINBEOHARPL
OFTXFTRZ TSI EMNHERINI.

IMWEICASOAERRECH 2, ROKRBTHRARE UTREEARY THOTKED
GTHKL, BLELVEF (M-30) 08EXonE0Ibilski b, REELRERICHKL
o (MOEFER I V-7 TRHALELV PABEESOTERLENIEMNH-T0) IDLEED

M DIRAEA Photo 1 6 @3 2 LT o

581 @kEBRoOGR

ks ORE Kk DIKEA Photo 1 7 W L®H T,

Photo 1 7P 1 @R O57-THD, Photo 1 7D 2 3Iha & RTIKE,
Photo 1 7M3 RBEHAZETH 5. £/ Photo 1 7D 4 HER TR &R AL CH 9 (Photo
17D3) (FI)OHEETHS. HEAHOANLLGETOLS L@ LAV FOMBRD & BE
m?%éo&k@ﬁ%ﬂ%ﬂbf%%#%1~25m®ﬁéﬁﬁiﬁ,(D)®;5m1mi
Bt s E BB L B ote A6 OHRIE Photo 1 7 02 o0 IR 5 5 A o0 SR AR O &R L
T, |

A ALDBRLEEETHREER SABCOMCT SENTE LI &S hirde T2, XB
ﬁ®%%ﬁ#%mtﬁﬁtfm%ﬁ%<EOTD5®ﬁbﬁ%oW%%%ﬁwﬁmdﬁttﬁ
LHTC, ABEOT S BT I RBROBEOAREEIER,S LR LT1afRENEAT
"%, %1°, Photo 1 7 2 OMBRORILOEARSGEIEATHESIm, B/PT1ImTH
it CHEBSE T THEAST CRANETCHVARISERORNMEELOEILED,
FLBESMMBINBENEL OSLRLILERDLT S, IO HPhoto 1 7D 3
DYHSIEEBEEBCELTOAREESE, ES0RBMNPUEEERITESY, #iILT
XDk - ARBAREEATBEIEL TS, Bk TRRE, ASEERCI VIS
TEFORNN(GIELERIELTOLERETTH S,

BLICMAA (FIE, Hl2m, Bx14m (RAROBETIZ25mTH-L)IED
OB E L .

il kBRI TR ISRk L7 il8 &% Photo 1 8 W L7 o Photo 1 8 @1 X Photo 17
DLEFLLDOT, 214 EE->TOARMMEROBLILLOTH S, B ITBREHA TN
%ﬁd%%ﬁmén,ﬁ%fcowfﬁé%mﬁétsmmf&vtoﬂﬂ%mimﬁﬂd<
THaEI L

Photo 1 8 ® 2 Photo 1 702 ORBEL T =L EAFEROE-1LHOT, HE
WOAMERIIE —CRLLT O, 370, EFOT S EroMACALER ELHICERNT



JAERI-M B280684

1. Package entering

furnace

2 Withdrawal of

package from

furnace

3 Inner view of
the package after

test

1 Photo.1l6 Results of thermal test
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the plywood 1lid 2. Charring of body plywood shell.
Aluminum honeycomb is still tn

pesition

of shell bottom 4 Detail of charring of shell

bottom

Photo.1l7 Results of thermal test
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’ 1. Charred periphery of the lid 2 Inner surface of plywood shell

3. Charring of outside of 4, Charring of the crushed part
plywood shell of the bottom

Photo.18 Results of thermal test
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Fig. 9 Change of temperature at each.of measuring points
during thermal test |
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Fig. 10 Set positions of 60Co source at y-leak test

() Before free drop test
@ After 9m vertical drop test
@ After accident test

@ After thermal test
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! Table 4 Results of y-leak test
i (Unit : mih) *
A | B | c | D | E | Fle | n [lgl
27|26 2721|2518 |1.9]1.9] 1
« 22| 22/27 46|23 25 |39|29]| 2
30|27/ 4034|333 323237 3
16| t.7|20 2.1t 21, 1.7/16/1.0] 4
45| 45|30 30|43 2434 30| 1
34|24 4525|3433 29 35| 2
L ' 41|46|6235|60|/82 50|63 3
26| 40|51|49|38|28/28|27]| 4
18l25 1.9|t8l1.9|25| 30|41 1
. Lid 18| 31 35|38 22|30 2.1|26]| 2
| M |44!53 60|42 60|50 40|64 3
333714348/ 4942 40|48 4
07/ 09 08l0o8l0.8/09 09[1.3] f
¢ 1.4/ 1.4/ 1.4 1.7 1.6/ 1.4 1.4/1.7 3
P ’ 1.0/0.5, 1.0 1.6 t.2.1.9/1.0| 4
X _ 0.8 3.6/ 28 3.1 1.0/20;23 4.1 1
§ X 093133 4.1/1.5 40 2.8|3.6| 2
w 21/16| 10|22 28[1.6/1.0, 4.6 3
" 15({03| 13|12 08 1.0 1.3 1.1 4
S 0886|4866 085454109, I
{1 7.4|53104 1.3 85 40|79 2
‘ B(M) type package w 34 21/08/4.0/39 3810 110 3
08 08!50/4.4 1.6|/1.2. 5448 4
07 32253208 |20/2.8{49, I
09|26 22|32 11322333 2
v {4/1.1]/06|1.8/ 20 1.5 0.8/40| 3
08/0.4/25|2.5 0.7/1.4 2.5/30] 4
I a| b |c d e | f g i h | i i k I
| 12lo8lo.8[1.0/1.1|1.1|08]1.1]|44[41(42] 4.1 | 1
070607050707 08/0924 30/24| 4.2 | 3
17018/16|20l2.1/37/28 1.3/86 95|95 86 | 4

Bottom

¥ NO.| . Before free drop test, NO.2; After 9m vertical drop test
NO.4 ~ After thermal test

NQ. 3. After accident test
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