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Summary

LVpo IY'l radioactive wasle transpori package is required bn pmv^ the 

safely under the slacking and free drop conditions according to th* 

domes Lie and foreign related regulations. rIhc ohfcclivc of this ptyji$i| in to 

prove the structural integrities for line stacking and free d ro p> conditio yon. 

blacking and <I.£J in free drop tests were conducted for l!’-2 tran^pLirt 

package. After die safety tests, them were no loss or dispersal irF 

radioactive contents, and no loss of shielding integrity which would result 

in more than 2d percents increase in the radiation level at the external 

surface of the package. I'hereloie. it was found that the structural 

integrities of the package wore maintai[ted under stacking and free drop 

conditions, it is expected tliat tlu: results obtained from tins project wall 

lie used as dttsigri data for the type [P-2 radioactive waste transport 

package.
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m |p -r74H"4Al44 4"^ 4^ 4. .% :W44 

£ UJ & A aI^j y.rjii|| Lfl^H ^-4, ^-4^ ^ V-*K-1 #&}4 | 77 4 

5^f eq OHM %M '# m 44-444^^ #4#%^:
#-% 24 4^4# sWli 4^ 4"M4 ^.##^1 #

4414^- ^7pL^t:k ^ V-^T- 44 84.4 Jz^q ^*1-3-

2|5 41.4.B4 -W-%W
h -*MH ^:H$fy i#H i 7> 'r>- ;#e W ^>'-'11^

444 4 4%^-, 7>^X % s-k-4 y43k 444^4 'I-'-d 
44-r 444 4-^ t:-44 ^ 444 TN £■£

^4^4 i£*i-, A| n| ^.04- cf$ JH-ni-q SH5 4^4£14-

1) #%/:!^ i-Jl i 4^X1^-
? X| Tvl ipIN i-Hl-P,'|.'4 444 3-£

4% 4 4^4 ,-4! 4|sJ #44#4%4! S^ '-Pik.^kx

4P4#4 H ^uit :.if 2® 4 4 44*1, lflfc if
Rekia hi-: miidian i hin, 1 [ 4T: [■ 4 4" — ™l -,' 4 4 [}.

H.-bearn tnjhhnr ^-1 -t-:^ >- ciarv.\ hook4- r.}^ 4 ^ 47^- \5 
44- B m*8 m, 44 4 iri>^4 %M\ 4444-£

7J4 ^ ^{2' 44 -^:-7.5)Jl^ ?±Z #;% -1 m*4 m>0.1 m,
5 jn>-5 irnl.5 rc4 ^^1 103 F°\4. H4

#14^ ll>4 s-w ^4 ^.^4 2.H# ^ f>F 

4!4 4°1 £41. 4 ii'4'4 = t1 ?V Initiate Jtv3£tifinifcin4 Opting Tung 
Type 14 -|LS^| 4.71.nZ ^14 4v 44*^ 7}^ 44.



10 l HaLs i.

litiltiasu
MectibisiiL

Target

High-speed
Camera

W.V ^3 V! 41 dl

if 2'4tl- if 2% 4 #4 4 44/ll^a- Lf^^'ir
4 8-44 ai^5l^4 a.9 ua 4.4 ?|W4 li4 4-3H 

4 fr-^4-4 44- 4-SM# 3# 44 £.-% M-4 % 4 % 4J
4W1 f 4"* #W"4 4^4 °J 44 4 S^r5L |N, f-i

#43- -V-4 4:3.4- 44% '34^44 %4'14-S 414^%

l(i e]ni e~ £-^- 4i#e7i 4 4 tiMM 7^ 4 4-
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=tf 2-1 ^4 '4 4-.-y:.'Ll]^

2-5;- lII^f.] Kl^e) PXI 4^4 A.S. ^

14/H4 ^£4 16?114 />4j-5L-3: W" ^ yi=k PXI 1045-4 lS-fiJot chas­
sis <>11 '5.S7||4-^: r{*l WBi3ot3 XP 7^4 2.2 GHz professoral- 1 GH^ 

DDK KA M tt 7}£ PX 1-til tifc Limbed d cti mTitrullrir?} §
41^1 1^1- 4220(7/(1 Y.-£-, # 14 4^)4 pNffc ##

FXT-4472T! Y.-^/ll 3^> # 1H y) 2 4444 4315 % 7}^.t-£
4 444^ P4-4 PGG-GRT40ZLP 12 *$0] L-lhci'nct-l.^.

4^414.

I X]- 4220 .V.^: 2i(|^4 ^^"5: 4-^fV.^ [strain yangr amplifier/
conditioner module)^ 4^4" 7TO KHz-4 4JS"r>l 4"^4 4. PXI-4472B 

24 bit 6]| 422^1 110 dB 5 4 ^1 ^1 102.4 kS/s-4 44 sampling
raic^- 7 W '£-^44- 4 4 5- ^-ijAl^^.6.
■^r-C''4-7| ■?1'qV4 National InstrumentA]-o| I .aOviow 4 -8 "4
44 A]-^414 ±*=L'g % :4te4". 4 2EZ H7l| tJM 4 4 4^
% 44-2 :4#y 444& ##4 444v>-£

rf-#^7li4 ^4t £4 y 6 444 b £-4 ^.£2.

4-r4 ^4r 4-1 r-14 4^ 4 4 u}a] 40]44 44' 2!
44£ 44 1#; ^4--4 4444. 4#4 #-& ?[4 g|f £<r4'4

4!.4& 4% -Y& 444^



2 6f; 4 4 My 44£" 44# -^^Ml-1. ~i.^\
2-7?_ Nf-L’xr 444 444 4 4 4-^4M. iL 2-34: Ni-PXI W 4-#,
I£ 2-4 4 2-3]? Sit-. A<ll 44 14.3 "MIMl?I ;i;c|X, 4^ ^^ T-.-n.

.2 j 2-5 ^-514 4

EiWi female In 

10-32 :::]lilc

2JH M5 
(IMl tilti)

/J|| Lll£l
(HJH aHS)

:H/,' Tl L-^l 
(PXI 447FR)

(Ptfl-4?P0)

Uhausla
(pxi 1n4.ro

Ssjel
(PX: flllifi)

lirKfgc ITM

Afo<i <VJI u HXMlCfl

5C sanijSl

is JUlAi

4# a|S/ 
*KM I

-4-A-ir HI

--111 2-6 44 V 4 ZL^
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5'JFI XI Hf+:i hsrrAla rwira ■taNa
IE# 1Ci;j

L^ti=flS HIO ll

U'iduu linn *Vti ■:wr«liui: 
t| li!JW 10i*]

m N1 PXI Svstcm ^

M 2-3 NI-PXl ^ojbl ^|^-A|^-t;;|

Mod*?) 5rediicaiion

Mr M 10-15 
(AU1)

1 18-$-£ I*XJ 4-M
* 3L1 PXI £-- 0U Compact PCI moduli^ ¥. 7' Al-^r
" Hur Regimen h3|. trigger n nailing A] n| ii y1 :j.aij a]. y\ ,^-
% 5>iernnL 10 MHi c-eftiTJ-iLoe ciock wiii BMC I/O connectors
* l-Ii^i-utTcitH-mjLiciL1 power supply w.tb univuvnal A< . iripuL
■ 0 - ob fC. operating Temp, rangs
* Temperature controlled. fan Kfteetl

M PXI 4472 
(A-A^. -il A)

* 24-bsi resoiulion
* 110 dB dynamic runyc-
' 1024 ltS/s inasiTnuTn sampling vale
■ -15 kHz aiias-free handt-virilit
* :.10 V range
’ AO/DC coupling
■ LEPE conditioning - software con£iguraulc-
* Multiple-deviee HynchronizatiuTi
■ w ^imyttorijfloirsly sampled fljw log Inpu!ar vibration

iiLUiisureniJtmt

Ml PXI 4220 
M# 7-!l^j

* Direct sensor/signal oojmcetivity
■> 200 kS/s, 16-bit resolution
- HoilW-.iiitiralion for accuracy over lime
♦ Input nmjy: : ±0.01 V to '.10 V
■ Analog Input ; Quafer, 1-Talfr Pull bridge

V



3F 2-4 $j 4 'W

Model Specification

FCB 350BQ2

* "] 7A' 5"'.: (-=00%) 0.1 mV/y (0.01 mV/(m/s2)}
■ ±SJpCK3 g pk (±4WUW un/^ pkl
* Frequency Racigc (1 'LdE) 4 to 'LOOOQ Hz
* Mechanical Filter Resonant Frequency: 23 kTl^
* Weight: (without cehfe) JO, 15 or (4,2 gm)

PCB 35CBD3

* ?.] ^h.t: 1^0%) 0.5 mV/g {0.05 mV/ (m/ii2))
■ ±1 1)0110 g pk (±L1HOl)0 m/a2 pk)
* Frequency Iv-inge: (+ldH) tj,4 to UXXJU Hz
* Mex-hanicul Filter Reymtajit Frequency: 23 kHz
* Weight: 0.1 A or (4.5 gm)

KT5 350BCM

■ y-ll £.: (-30^1 1.0 mV/g (iXlO. mV/fm/s*))
* Yl n'i: -'.5000 y pk ( 49000 m/sf pk)
■ Frequency Ranges: (±7dfr) 0.4 tn IftOOO T lz
* Mechanical Filter Remnant Frequency: 23 kHz
* Weight: O.'Jti Oz {4.5 ym)

5. 2-5 7hiA|

.Model Specification

{Cka-06-i BUW-;ij[t)

- fl-e- : ^ ^ 3 AZ/&M
- Type : uni-axial
- TV u x : 3.1A x 9.2hmm
- Refinance : 55f> <.)hme-{>^%
- Cange factor ! 2,120

(CkA-ilO-l^UW-dSO)

-*}%■ : yv'^l 51 M
- Ttypc : uni-ax iaL
- X .^4 .^o] : 3.LR x fl.2hmm
- Regislance ; 3S0 OhmgirO^%
- Gauge factor : 2.120

12
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% 320^;^ raj sj-or] i-
54 4 444f^ <4^ 444^4 Altlv-ia^l

?M-5r, 4^-5-: '4 ?N 4j£# ^:W£-£4 4R5-

H*K? W& 1&4 ^^4^ #I*M y^-W^f
$#■04 ^l^SW. $?4 vfl-g-i^l ^4 3 -^4 44b

4#p^ r-'S #4 'f 4 4 ^}XVol-l :<>^4
■:::fl| ^ ^4#4 W0$'S Sb 414-4 =1 s£ A <i
■44 £ 4-U#. 414 41-8 44 -M # -g4 445

4%$/M am- 444# 4-? 4^## %' #0^

4^^14 44*1 444 441^ Jif/>4^r4.
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4 3 #

f i-jAV^J|7lS- IP-2^ -S>Jh*/|A| ii 'sm& .fjsii y

%] 'o-^l 3 "it *iv?13-^1 3 JAEA Safety Standards

3tiM No. TS-R-1, 4-71-7 71 a] ^201)1-23^4

4 ui?4 4£-4W> ■& <1 W
4 -Htt ?!4E W%4'^4 tf

4, 4^1^ ^ ^44.4 3-54

1. *1^4 ?l 

7h 3-§"4 3

TP-23 i-34-715] .?|^-434 4# 4vl >! #W W #W 

■34i r-4:- 261# 14^ /1 44^ 4^#^ 4^i3&

N ^1- Si ^l -

^ Ey. 71 4 y± 444 si 4 -^i! 4^ :>"- —4^1 44 4 ?: 714 5^*] 12.4 4 >■ | y7' V- 
4 33 4 33^ % 4^A; 3 #f# 4# |n|

^ 4r hL=: ##: 4^4^ ^ ^-rr£ir 4| #*V4 tfl-f-rj

4^ 4444':|,
ilJ2^ ^E^-44 84 4 B-E.cM, ##4% 4 44 444 ii

r34 44^14 43444 5ii||mi4 4 4 444 4 32 F-4 4^4-^ 44 
"^! ztv4. 4 44 rir ^ 3-1 - I" Jti"°l 1 21) ulrll \-#\ 4 ^
f0?k 2447j^?> _W#44 -V.4444 -^-grjt 4-V4 s§&%,

.^.4d: 7144 4»Hr'^ 4W 4^4i- 44 4 3 444 % ^-.ii44 ;ll 
4 474 4#&,& 271! 4 a&40 7]^^i|t 4 44 34&4# 243 ^44 

4#4|4 2/114 4 ^14*1 41444 34#SM. F^ ^ 33 
44 3 ##1 4# 4'4, i3 3-14 3-5-r- 33 % £

4144 3# -3 4^- m33---.ii %M.
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4 t-i 4| i '1, v. y 1-54 1-4 h 44 4 ffiflj; 4 ^ £ uj^ i- i] 4 '-& l-i . 4->,i| /
4$£jvUi Ail 'VI. v" ',11? 5 '-'I 4k i! 4 >H, 4 /1. 7{ Jf. 244 < h ^
44 44 44 CL *-<* r-^ 34I- LE'£, 4|;k 4^44

14 i-i S:t: 44 4 ^ 444 J_^:'r7. $0 T#-4

v-K, T|,v_ ^=14 N -?: #{ ^4^ W5|#4
44M :44B rd?l F4 14i= ZL% 3#1 ^ 3-iM- 4-4 H
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■ 4ci ISI'-ar
— i lltr..’d Diic^Nd (Stain

Loading ffS

Time;sec|

-l ^ 3-H if 2 X] o] 5| LrwdiriK Strain -'"> -ft ^ 3[

G.0x13"

(llhlft1- 
4.Ck10" 

?jama^ 

G.ti

-5Jkwr

-1.i1GJ

*■ -‘itoT-l ti N 5 2 &-J-J r.

J
L p )i< a'1 w A& t

V '
. **•!*

■ *p,f rf '] Unloading

■

.H
s; b£ 81

--- ' 1 ! 1 F~
Unloading rtn

-li— l " U 1
1036 2CH 3HH JL-IK'I 5H>1

Tims lse4

-IL1^ ri-11) #2 /} u ^IM-l UnlotiJin^ Strain <" ■^■.5?l
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44. 3-Hi: if-2$ 44 v-'^l /lvri4 WiU
43 ^4^45 #f44 41N&4- 0.15711 4 £ 0.567B-4

5. 44 4# %'#: 7] 4 0.105 nun, *143 mm 4
ti-. %M,;1 44£ 4 5-44 44^1 44b u.i4i p?T 4^
9-N 4| 7ir^ vlvl 4 "h^*y &■£ Mi T. sli-.

JP-2^ 44- 'l':a ^ Vi.41s 44 4-c-
m item 4^-# ^4-

■ : 27-ti;} -cm2
- ZM| : yicfn

- ^ A: : 2,1 X 105 fcg//<V 

V+-i:Jy-jM: (SS'tiX) m# 55-11) : XI * 106

- : f- tWfc5) 4 12% l4$Nl

^ 27-till cm

- y W -■
(7

. - B37| X. ID '
2 1 x ID

- Di-rl : I s?n X I ..'STS X IQ J - 0-Q i 25- wn — 0L2S jmr*

■M 4 /] 4 4 4 5UIL 41 vi 3-4
4 7|^4 2&93 kgf/cn&^. 4 12% 4 -S 4 °l

1 Jf gfVr-b- 4/1 y. 44i44 144-4 4 4-M v44 4 444 v.
M i Vi 4 i i 4 #4 #.% iibv N^-1 44 4 'I i 4 4.S.4.

ii 3-?M _y44 44-1 £ ti-ii 44
% 4 4^4^ 4-^44 4-HUM. Hi4 vi■4W;4b 2444 ^ 
7f&44- -r?il44 5-4 W 4 l%4 e_4-^ y.^4. MM 4-44 i?44 
i4 47l !3%4 nr,^ 4 ##1 #4- 4#4 %4^44 4^4
vi^M ^ #1 Si 4# 44i«i vl?4^4



iv. 3-1 4 4.4 44 24

44 49 4 4 9 ^ 4 44*1 4 4 4. 4

fti-i 4 0.030 -1,15TB-1 1.9E-7 1.157E 4 0.105 nun

1fl-2 0.000 1.21561-4 3.21-5 1.576E-4 0.143 in m

34 44 0.000 0.13H mm -0.003 mm 0.141 min 0.14 L nun

n 3-2 .v44 4M ^ *J44 4M 4^24 45t

# 4 Mtl ’t 4 ^1 2.A

1.379E-4 1.376E-4 1 %

^ 4 L). 125 nun 0:341 nun 13 %

4f 4 #g)4 -r?]| ^-.-Sri'f M4 T-4 444

4 4 444- %-#4 4444.4- +4 _V£i M g- 4 ^44

g-z. HF7.4 44 g- 4444.° 4, 4 9 4- W# »1l44 f ’414^4^ 4 
4! 4%4 ^ 3-341^ 4^^191 44e M44 444^4/ 4 4 4

444 441-4 M- 4 ^ <5 A4 ft%W- ^ 4 44 £*11 4- f ^ ^^14 M

4 1.85 turns1, gr-414 r,-^4 44 40 nun <41 ^144 M 4M&o.
4 r £■ r- 4 4 44 4. n 4.14 4 It 4 4 44, id- :lh ir-2 4 2 4 ■£■ i b 4 # 
4S^?H4 4 MM 2_rM;- £4 4I3-S-4 ^4 5 4## M'S 

4-^44 ^4 4^4 mi^-pl tJ44M-

■ 22 -



s. ^3 ,a:^r

^ ^ # 4 ^44- » l -8-4 ^7}

■ ^ '4 4| 4 7^1 4] 4 4 i'l 4(rTL|n) .to .01 -r?.o

4 ^1 / }'- ^1 "i-'l 4 44 71-Z (mm) 1.85 10.0 (^71^.4) j^3Ei

-£44 W .H^i {M-mj 245 2«y.i fe

:2.4 44 '4 #4 '-44 V- nT nj-v

44 □T 0T M!:4

a,

£1^|$ flt^rel-Jkl, 7^ «' 4-^^#| n|*l 4^*1 °fH#T 4S^ 
aM 4$ tB&f ^7##4- lH

il -3§1 ->4M 4{/-4 |-$ 4 4#^ 4. '-^

3-12^4 3-141:■ 44 4 gW ^ M44'7 Sltf.

44 ^4 4 0.1105 min': 4711-4 7-jq.?i 0.12544- 4 10%-4 %
:^0 ti-MS ?M. #4-^41 *|| 44 zi^

ms& ^c>. -^144 0.4 n>4 44 pkW ^ $N 4^4

^Mf^f ZL £>-£■ 0.2510 mnf| p 44 ^7l-7l^-*j (> mml^ 43-
4& 312. 4?W4 4 1> 4 914--
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ti mm ^ ^7h

JP-2J ' jfff -^:■'}§ '?! ^ £y^
4 #4 ^eM 2*4# -5-4 #i^7] W$ ^Mv' M#4il

# 4^44 4 *M ^Lf-, ^}4^l = ^ #^-
44 M %T_.r #14 T4e 4^#4 #4^# 4&

^ 4144 vtvHlAL 4I44& -#4#4 -v-44 7^-4 wi-8 $

#44#K ^t> 4"-^Kl |t 5-5'i| #/M #% i' &fe
■SrM ###^.4- 4#1$ ^1 4^^441 44=fl4 ^4 '/i#44

^ f44% 7=1-311 vn 4^.4 *4 ii e#i e
-JtL-1. 444 |ii'44 H9#-:- 4^4'8^^4!4 Ef>-2^ >m&?Y$l 8* 

4 a-^4 4 SR-5N&4.
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2,

ip-2^ 4^:94 4^1 -I] ft i>99 14^ 4 6i| o.9 m i-o|
■°U-H —>! 4 -C- t- ^49 -$ 4-rl 4^] ^1 y vl 4 %45&r4‘ "I 4A:irf°l[ A}

1429 Snfrfctf&r M#M ^ 3204 H K# M#- 9:# r SR-

£ 2/i^
4^1 4'ti '£ 3-4 s] :4-'::] &##%] 4 II Y. 9 □!) 44' 4 ti 2] 444

ft 4. 44\^#4 -,?.4 t 4 xi^ 94$ 4m'S:£ _ll4'^°I 4$

$-710 r^j 44'f4, 434-9, -Tft 49, 43 V- ->>13, 43-V- ^44 

444 ^ e#:#^ 49 ?i-#ia ^.^11 y 4*H

..»!-£■ W 444 49 4 £44 7>4y, 41 ^9?- g-n
8 412> 9 4 4 £ -H- 4;4 # 44.

9 94 -44 4 4 4 ft 94 4 /} =■ 4 4 44 4 9 4. -Hv: *}3I 44, 
:#% #il, ma ^ %*94 43 44 4 >49 44 4ft Ai, 994

is $%# 33 49 i#4g ^4-4^4. 4v||ij. ^4^ 3.7 3

9 44 4-:-lLi is^f-

3F. :>4 4#;# 9 7r ft 4

^4 44 94 A] 99-^ *1944

1 49 4- ftH&[ 200 ft 9 r 4 2007. i& 13

2 49 4-444 200 ft ft r' ii 2007. 09, 20

0 ■94 44 4 9 320 99 c_ y 7007, 10. 04

1 W 949 4# 3a? 99 2007. 10. 11

5 4 4 i.'a]?] 99 320 9 F-l 2007. 10. 18

7}. 44 4-44444

IP 29 20044 r 44 4■ 7] 4 BkT-.j-^z444 a: £a ^e#s'rjd. ?-1 4 
4 444444 :"<44 7] 04 4441 44 44 .444, 4 4 4, 4

49 1-19^ fc -i^t. £-4ft #4^4 7J..:k. 4ft 9 019944
5L 44#i5 &B A'4444. iyi 3^# TF-29 2004ft ry4 444 

714 o.y tn 4 43] 4 ft ^4"t 4^'-l ^ n<4-y^ 44.
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