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T, F: vryChhahiiEl = 11,4504k
A: EYYOREREEE

L E YISO HE mm=831mm

T b Y Y OEFE X mm=127m

11,450

L7cdi~T, gc = X8 1Ix157 14.5 kg wh
By ORI oy kg /m i, = —EA3—1X b, 23.0ks mi
ThAHDT,
RIEE MS &,
238.0
__ %y . _ o
MS . 1 Ta5 1 0.58

) #A4wmayF
249y FICEH SEERIGT o kg mhid.
4F

rd?

F
A
T, F: 240y FROHATHE k9 = 11,450 kg
A
d

ag =

£ 4w o5 F B @@ B
R ARNV XAV ER m=826m

11450x4

3 = = Tk
LZcH->T, o P % (326 ) 1 8.7 kg /mit
5’/(‘1’-) F@ﬁ%%MS@\

_ 6y 250 .
MS = . =137 1=082

ZZIC, oy BBRIES = 25.0 kg ni

d #4vy FREECEMN { THOBERX., FBOL vy yosL
FEAERUBERZDT, AZEOLBEYET S,
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AS BERLH
AB1 ZHAR
AS5. 1.1 EHERCEREOEXN
ﬁﬁﬁk%ﬁé%ﬁﬁ%@ﬁERUEﬁ%@‘BEB¢3RU
BAAKEBLTH60, TOEHEBEREY LT —EA.5.

LCRT e 2L KBTI “BMI — 1 ” ORERIC B b
@iz zOE 3FAT L LI LA,
Thbb, SHBMETARRNORAMBARE N2 W T,

“BMI -1~ OB, BAHBES L5kWE LT » ¢4
b, FECEZL2ACS 55 5T 5,

R OMRO ORBAENRBEDL, o €A 5— 10k
51C7% 5,

7 -%RA5-1 BEROEHLBEOEY

I iy £ yi
B E R (KKE 838°C) 108 °C 0.28 kg c

5463
HERRET (KKE54°C) 120 °C 0.84 kg /ch

AL 1.2 B [ R
FHTE, MARREBOREEL V& LoBBRED L2
BRICE LHER LTS HICDONTRET 5,
WAFBOWERT =7 e —RA5 — 1 ICFET,
AEE. EBRHICE - TOBDRR-TE b, BB L -

THhEAMRLD D TEld% (. BRREICL 2ERLEHRE L
&\

NE EAEOHICE ., BRABDOREVWANA > ThB A,
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COHRE. BERARE CHREINTERLAIOTH S, ZEB.
4 ICRRHINTWEIOIC, BERICRITAEM LA N, Lid-
T, OB REIABRFNRBCEE +LF3Tcldin | &
BLTIwn,

EESWBRR., NERUBBABEBEINTWE, FF, £
MCX > TLEEmERICERE Ih 5,

EiRid. BEASRUCARELEBEINRTWS,

£ YF—=R"2ry tE, AERZESHPECH ., zhick - T8E
ERH—{LINTnED T, EBRKEEEZIZ/NE N,

T, A YF—=RAy o P BEBEERELAES, T3R50
T AV F—1R"27y b3, ABICARING Z Lid RN,

L7ei="C, BIZIRIC X 5 ER TG HEMRTE B,

AR EEBAEE., LBRREERICOZR > TR D, BiHM
DRMZRIZEICHRRLE 5, Licdi-> T, SMERUBEBIEICHE,
LTOBEREIC X AISHET B,

BENAERUCARBCET HIENERDLLDIC, BHBORA
BE3%d . @24, 6, OEA.B. 52 5,

a—A—29



G

s

12-254(1i

n)F k-

B 3R 55
N

28.6(1% in)

1832

th
-

| smsi  =3.05.
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—
(RBAE)IB ok~ <
A (5H)
N IR S iy Salond et s 3
2‘, %L—*c‘:::":::"‘—-—"‘-—'——vr
S "‘“jr“f" 3 A N B
< B gk | :‘1’1 21 :

" -HAS -2 BUSHENTESVE

W&, WA E —MAS - 20 S ICAIAICE VEFEINA &
E2bh. MHRETOEI %2 ¢ L35, FIERIR E OIREED B & 4
—RICT,C, T,"CETIMBAIA, EIMR 0 +Ag T2 >k
T 5o

CORETHEA ., B OMEMR—% LT, HEAZXEE, 1B (238
EfRORECD 5, COBDIEHE., KD L 5 IR bhb, &
D—mDEE IR TR W, A, B2, WHEELLE 4 T,
Te K~ ROEADWE% Ag] , At} &35, BREICHE:S
SNTROREIC S B8, BACIBERS. B QI ESH 5%
hen£Ls,

CORs\ S BN RUEMMNEL, ALEFTH 5,

BABCELBE NS 20, , 00 ETHIE. REMK b
o

F:o‘t tz =0 t'i ....-...........-.......(A_5 )
_ Ag,
fft\ gt —-Em (A—86 )
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s
oyt

Aﬁl

G = —_..__e _|_Ag’l tetetesanarnaan ( A—-T7 )
Af +AL, = 4a (T —T; ) ==oree- (A—8 )
:Ag,

zzic, E: B o# %
o BEERR

Aj;<<1&@‘f5<<1&5ﬁ(A~6L(A—7)m
ROL 51C% b,

omn. B e (A8 )7

6c = E Aj‘ cerrenenes (A =T )7

A(A-6), (A=T), (A-B5)XDEHoc, 0t ERDLS
K% 5o

1-’2
O’c—Ea(Tz Tl) fil'I"tg (A_'g)
—Ea(T,—T, ) —"!
Ut— a 2 i tl_l_tz

T, Ty 4 E OB E=174C
T, : ME/EOEE = 407
E 3 # == 19000k m
¢« HMEERK=18%x10T
¢ A E O/ T = 1,7T87m
4 BB X = 127Tm
t, : EENABRE X = 8.05m

Ag A
j‘ << 12t

EFTH, <<1
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E N i32<131 LfCﬂg’D"C\ 6y > 0¢

BUC, BEMBICE., AMEL VKR ZEA04%E L Thb,
(A-9)KXXb,

12.7
== —5 x - -
or =19000x1.8x1075x (74 Ty -

= 9.3 7 kg wih

BENE40°C COBRIENIZ. 6y =2 1.1kt md TH 5,
SIERIGAVCH L CRAEFHAEEC R D, 2OBE . BT
%6@%&%2&%\ @%’iﬂ]gﬂi\ 0-90 T@Z&o Lﬁﬁiﬂ T\

REEMS L.
MS:O.Qay _
gt
0.9 x21.1
= —1=1.02
9.37 1.0
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A5.1.3 [&EHEtE

FHETHE. BERBOSWBORITEETNW, BEIKEE LT
NBZEEHERT S INHEREIEHATE L THEREZ - E
7 - 08X YORELRD S,

BEZCIBEHCONWTHE, vFA6.8CHNTEH L TH
5L00C, MARBRILCENTTLEELHEL TNWADT, £
NI DRUOBRG R BERREFCETATIRECEE T H, EE
REEFTEE L DIBELANDT, b - LELACER 5,

N LOME., ALEERSZ ECHLTE. OEAL RPN
TRABLTHL5D0T, FACHFPATEFHHAE E WA,

Ledi-T, EHRLAEIDOHZHETHZ LT 5,
BTARKE BIGHTERTORME " —KRA5 — 1 TR TS

n—KA5—-1 BHTETOENM

0 v
1 A &8
2 ERUEXR
3 S A N
(1) =14
AERORE t ik, R L 5,
_ PXR
SE—0.6P
. P . N O E H= 00Tk mi(100Psi)
R : A & # &= 197Tm (7.75in)

S I MEOBKREH = 2 1.1kg/mh
E © B £ % £ = 0T
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0.07 X 197

= o Lix07—06x007 8l
NEOREDOLREEM S .
T 6.3 5
MS= —— 1 = — 1 =
t e 1 =68

CCT:REOAH E = 635m(0.25in)

(2 AREHRVEROAE
(7) ARESRORE
FEAHThg/ chnsmbs, BED=894m( 155 in) QEHE
DHE t amIRATHEDLINDS,

CCW.P:AA B E = 00Tk m(100Psi)
D:IR" S ORNE=894m (155in)
S: HMEOEKRIEST = 2 1.1k, mi

C: & # = 0.8
0.3 X0.07
94\/ 2 1.1 1242
EROREDOFKEEM S .
T 191
= — - = —1=0
M8=-——1=7377% 0.5 4

CTWC.T:EBEORW B = 191m(0.75 1in)
"L REEFEORNBENL, Ty o Tx<. 0.2 819 i
ThHhAIADTHROSAIELCREDNRD A,
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() ERORAE
VEZBEROWE t mIRATRHIN5,

CP 1.78W.h
t—d\/?+ B YE

e, d: w2y rOER = 527Tm( 2075 in)
C: f{& # = 0.3

d2 2
W e %ﬁKMb%Eﬁ”4:xp=m“21X&W7

=15,261kg, mk
h: F27ybrpbHEVEP.CDE TOEE

= 34.9mm ( 1.8 7 in )
8. HBOEKRESH = 2 1.1kg/ mi
RN B E 7 = 00Tk mi(100Psi)

'-U

0.3X0.07 178X15261Xx34.9
t=
527\/ 21.1 * 21.1X5273

= 1950
BEOEIORBEM S X,

2858
19.5

MS=

T
——1
t

—1=20.46

T, T: HOKEOEZX = 2858m(1.125in)

e Ly REERRONIBENL T kg ch (100 Psi )T%L
0.28k3/ ciTHALDT, BAONERERD 5,
(3) & n b
3.1 FHFrnrOIHE
BEWMAMF L OELRE, ROBITH 5,

H PO K 12
H v+ OER 25.4mm(1in)BSW
%Y OFHF | 28.4m
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FYVOYE oy F 3.1 7anm

*YLOoAE 55°
BE B8 R % 0.14
K FOREER 21.3mm
z2 0 1 & 2 8.5mn

T OB ERE (RERICT ) 35 6
3.2 HF N OWEOMT P v Tk B S
BEERYATHEECEBRSTHEL b CRETS F v 21,
6,90 0kg—mn (50 ft—gbs) T 5,
FYOY-FHARaLTAE, ald, KX TRBLA S,

P 3.17
t a"—: = ey
S D Txz234 0043
@ = 2.5°

Ties BT OEBEB ST,

EO%@%%=:014
cos 0,2 0.887

g = 9°

BRIERE (BEXBAT )LDV =9° OB, * VED
BRICT OB DOICER b vk, Ko B EWhe b 32 &
WBE b vy Thg—mmid

T=WRtan (a+o)

CZ. B=2YEBEOFLEE=1 1.Tm

T=WX117x0.2083

= 2.8 7 5whe—nn
EHOMT +vrd, *VROFy EROBEEHCLEL b
VI THEpL. ERCBEERATIE, KDL 5K 5,
7y PEROEENE., BRIEES (3 XEHAT ) L b
2.731WE L,

tan @ = =0.158
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6,900=237T5W+2781W
L7cdina T, RA b UrEAWhgld,
6900
W= -0 = L8351k
3.3 BERORAABENC L DEBAMTHE N FCEL BN
RARNEESI Py mhld, FE L Thy ch (100 Psi )¢
Lo ZBWOBEEdmE, 5§ 18m(20.19in) THoD
o, EBoaBERAnt T =218 _ 545 gac
Hhbo Lichi-T, EMERTLLTEWK LI x0@b
T b,
W=PXA=TX2066=14,4604
KV 1D YORED, ROBYTH 5,

14,460
p— —22%9% 19054
12 ¢

LaR-T, EHCI Y S v RELAIGH kg mhid. kD
BYTH A,
P 1,205

o A 356 3.3 kg, mm

A, ENVIOFHHER = 356 m
—F. MEGHT 7R EABIR T 0, B, KOBYTH A,
W 1351

= = = 8.7 kg, wmh
T, A 356 3 g,/

A FNVrOBHKEE = 85 6mi
WL, Ko b4 CheIinS) oy kg, miid.
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c,=06+0,=88+87="T70kk/mT>5,

RV FORITDOEHEEM S I,
8 4

MS=-2T 1 =% _ 1 = |10
gy L0

CZC, or i MEOFIERIIERIES =8 4 kg ni

A5.1.4 FFREIS N E O
REALINLLEEAS 1 2 TN LAKRE+2 2 ~32A.6
3R L,

AS5.15 BE®BE
AEMEEB( DETHY, RAFEE-40CECAERESETL
THHEACMLSMERERT TN, pOVERRICL b, F0O%
HzHERINTnsb,

A52 [E 77
PEACARERLTNAE L SIC, AHOHENAEL D 35N
1.5k /DI EC TN T ABTBREHECEE LT 5,
L7ctio T, BALDNTHEHECEHE L Th b,

A.5.8 IR )

RBICL DRV OWBHZEELEZNL 9%, + V7 THORT S
Nbo BlAIE. B, 6.9k—m (50Tt ¢bsypyp oy
TRHONT oM D0, COBBEETOLEENETS D T & AR
HICE b Tnwb, A, BRBEBEKI hAhoFmcHLTd 26
KRR 5L L SCHONT b TnE, Th. EEEIHHIL2 6 0%
LECHRE LRV, LAatt- T, BkRE LR, V< ge
®HEO T EE RN,
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Ab54 Kk B £
ABEHBE. L5k / ddDNELTL A L OBHINTWEDT, K
EHEZRCENT, BRACEKTLIENLE R WV,

BEBOSMENL A7 ¥ VARET, KBICLBFEOREE I L.
BRELPTNISCE > TnE,

AS55 HHZET

XEQQE%TE%M\&3MTé%ﬁﬁ$A&IKkH%$&%
FRCEWTEZIMETTH 5,
Lazio T, BEHETORBBI L LITITHET. ImETOFN

LYRT e IMBETOBECI w6 1 CHA~D L 5 ICARRITE
BLEET 5o

LT RERE FHABOEMETICAN LT BELCAE L Tnh b,

A5.5.1 a2—3-—ETF
A5 5 HHETOHETHRNEZIDER L.

A56 H i}

RHOBRRML DD, v FA6.2 THHINLRRRZMOHA, 8
RECHTLHBERE N, L, REAG2ICGRNB L 5 &M
CH->THIRELEK LT 5,

L7cdi= Ty BRBFCENTIRBBRTEBECAH L T b,

A57T F A

RRATH RERARE 5 EABALFES. 0.1 8 kg chDERBIE

Nk LEMELDRENDOT, B8% b BEEEICKAL E L TN
T 5

1 BSOEE 10,800¢#g
5ESOERE 10,800kX5=54,000%g
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COWMEIL Y. RTEROBFBORKCE ULEMIGT oc kg mih L,

W 54,000
=— = ! = . IC
¢ n 33300 1.6 2 kg, mi

ccic, W. f H = 54,0004
i} 7w (D3—d? 48%+-8226%
A: HEEE R = ):ﬁ(8882)

4 4
= 88,30 0m

D: A& ONE= 848m
d: A EFORET=8226m
(g

AEOEMIGIOREEM 8
9y 2 1.1
T¢c 1.6 2 ! 2

Tl oy [BREMET=2 1.1k mi

A6 FHRERE
HHRRFREL BEMVBRAEREZOTHL 5, A—DEREDICONT
ETHRIKCFETER [ 272 A%k, hORROFENTE L Tn5,
2 T, BEFARE. BL22BEXHICONWTHET LTV,

A6l ZETHRI
ETHR] G, BEOLEREELTHL0, FL2BRLAZW
BTRRELECIMBILOHEDTETIEDLIDOTH 5,
WEME. BARTEIRERVEBERNZNWIOE LT, BN Z21T9,
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A6.11 EEXET
(1) Ef2LEEET T84 (¢ ~HAE6 — 15 )
Baadd, K LEEICI mET Liss,
TORET x4 v %%, DEBEOERIC
L DRI LI B 5 I3 5o
IMET LeBEDT 5 V¥ Ehg—mmpg
E=HXW=3,000x10,800
‘ =97 2X105%g mn
CZ. H: HETLAEZ=9,000mm
W. HBEOEE=108004y

==

1902
R
%%N&@\

- 80

AN AR

.
(=]
<
W
2
=2

A
b

P—A.6—1 EKherryg

Z TR OREREDELE 0 T,

s_ E 972x10°

PA  708x285x108 +&Tm(192in)

T, B! ETFTLAEAOT*AMX=972X105kg—mn

2
A zarxegmdeEm- 2008

(a—[XA.6—~128)

= 285,43 0mi

P. 8 O 8 & i H="1023%k m
(10,000 Psi )

EHBORERGEOEIIL. 19 0.2md b, BERELITE Lix s,
190.2—-487=141.4mp5,

COEEOE B O B E S (1,
H 9,000
_H_ ~ 184
8= 18.7 84G

T H: BETLAEZ = 9000m
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(@ BHAILCEEETT 54
EhAdLEECETTHEECE, £ET 7= v*EORE
CL-T, BROLSCHEIN, TANVEFRNANDHE, Th
LORELUND S DICBININL T 3 VEZD B AOTER L, %
T VFE, TN THEFBRAROREREOERICL » T, BIX
ANBELELZLBEDT % VXEkg—mmld,
E=HXW=9,000Xx10800

| ¢603m | =972X1 0%g—m
|28 zzlc, H:%ET+58E=29,000m
@fji- T W IRHEOE £=10,800k
g \

_ COTANVER, BNTHERESEO LH
' (v-XA6—2ZH) ORBERIEOE
BICL > THRPNINLBEEORLE O m

.

v—XA.6—2 LEHEFILH

E 97 2X10° _
3: = -
AT ~ 355500x703 289m(1538in)

CC, E: EFxz3nm ¥ = 972 x10%g—mn

o (85x10° in. lb.)
X 2
A Z{‘%?Z:EE=£'—ZQ=355,50071115

P! BBoBHEMAE
= T.08kg/mi (10,000Psi)
ZOHE BRUREEZER T B8,
ENOROEIFZ 19 Tm (7.75in)dbh, ETHROBOEIE,
197—88.9=1538mmEsh,
TE COHEOEEROREES @,
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H 9000
5 389

ik, H: BBTLAEE =900 0m
(a) BEFALLEEETTAHS (I 7=4 vifoo@mEa —K
A—6—- 3L )

=231G

§ =

305
Ty EAAALBEEIETTABAK
[RCa\ e T 7 =4 TR T
A [T Bo COBE T T =4 v OEHER
\-3 L i
I AW IND LRI N DD TH
5 Jm,/u.l.w.ii EMORE FF T 5.
6 | L
Ter”
”\,ir—/

7-XA.6—8 KELE=EFVE

EER SR S350 71 F kg,
F=Fs X A XC=125X22900X0.8
=280X103%%g
CZTiC. Fs: BEESOBERRIET= 1 2.5 kg /o

As: FBEMDMZ =2(8305+152)X19+(406X
24+127)X6
=2290 0mi
C : BE®E =08
Z DB % BT b0 HEEOBEE S .

3
g = F 230x10° _ 21.2G

w 10,800
e, W: ABREERE =108004
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(b) FEFAHLLEEETTAHEE (ERAOHE)
BEHEAPLEEETR =4 v %BHEL, SORANEHESL
ROTLHELTENT S, (P—KA.6 —458H)
BHORROMITIE S o kg ./ mhik .

1260E ( )

zzle,
E = 2.04X10 kg mi
Y IKRT oV stk

= 0.3
2—~FA6—4 BERA=FE t 18 E=6.3m(0.25in)
b: M =5068m(20in)

_1,260X2.04 X1 04 X( 6.3

2
[ — 0352 508)=3.81/ﬁ§/m¢fz

(5480Psi)
COMTIS 14 UAMEF g,
F=0oXtXb=3881X126Xx508=24,400%kg
(54,000 1b)
cCie, o i F K 7 = 8.8 1kg  uh
t. E ¥ X 2 = 6.3X2=126m(2#45)
b : =S = 50 8mn
EMERLARBERE S .
F 24400
S = = d = 2
F’ 10,800 2.26G

CCiC, V=BRanEEBECLAEN=10,80 0+
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A6.12 KFET
1. KFETRORERE (v —KA.6 -5 88 )
BEBRD BEGOGBE LARETKECET L, BNEFEE2%
S 1,676mm R T#EE. FOETOI 2 L ¥4,
f RERAICT NTRINE N D L%
250 COBEOBRERMDET
Dx 3 ¥ Ekg—mmid,
E=HW=9,000x10,800
=97 2X10%g—mnmn

o —pJA.6 —5KEET = FIVE

coic, H: EFT4EX = 9,00 0m
W:.: BBOEE = 108004

SHEET T HIREE Vil g
E 972X10°%
V: e — . X 5 .3
P 703 1882X10°>mt (850 in°)

ZZiC, E: ETTHVF = 972X 10%5kg—mn
P HOEBIEME
= T7.08ks mh(10,000Psi)
BEAET L. 2 —MA6 —5ICRT L9 CERTBE, B Lk
RBOAB V™ 3, KX TERbIND,
AT, FE 0. KEETTREALABIOHLATS Bo

8V 8x1382x10°
d? L 8122X1676

8= 49°
e, 01 A B
V. BB LEKE 1382X105m(850 1)
d . HEMEONE = 812m (32 in)

g — sinf =

= 01007
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L: HREHRFOEI = 1,6 76m (66 in)
ETRORERKROELE 6 md,

b= (1—cost y 4 _ (1-091)x812
2 2 2

= 86.5mm( 1.4 4 in )

ThRDODL, BRPKFEETTAHE8 6.5mERT L. COEHOH
BERAEDEIE, 208—-365=166.5mEs,
¥, COBEOHEEROREE S 4.

H _ 9000

S =
0 3 6.5

= 246G

Tk, B ETLABE = 9,00 0m

2. EfffRnt

B IFE TR BT R v FCoWTEITT 5,
mMAALTOEE254m (1in) K8 L TOEOF v R, &
E286m(118in)THh, ¥t EREOHAEAOEEILL.6m
B 5o '
—J\ BLEBREGLOMBAFTAOKRILZ0.8mTH 2, ZOkD,
KFETRER. GFRICL VETHRAFAKEBE T 528, EEMRL
FOSEORICEMM LT, B A% &ELARIIC. BiX, M TABAKK
[CEMT 5o BUC, KFETR., SR v i, B8 Hid4 Ui
WEZZ 5o
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P
e

8. AvFr—N2bry FOHE (w—KA6—6ZHK)
(1) |BEZTOEE

%& T & B ERERFT o c (kg /mit)

1k J185 0 M8, ki
Fu7 8.5 8 Fo T
T _ WS
L L ; 2 £t :4 i I o¢= A
RE 't
; a : ¥ el (aN
! | ;i §|$ W27y tOEE 1104
,-_4¢éser. ) FEE R ERE 96k
; [ :
o Ll | | 2 206k
S s oA d
i 5 Sifm # E=231G
XFEE__T 1 A XFBOWER
l
7 X2 0
2—KA.6—6 AvF—riRrybEeFTE 4x 4 =1250mi
A o POWEE
2. 2
7 X ”(763‘4693 X=&780mﬁ
2 __ 2
Xn'(48.6 4 2.6 )———8637&77!
4
&5 6,6 4 3mi
S EBOEMEIRII oc kg / mid.
206 x281 .
= = 878%k 1
Te 1’250 7.8 g/ﬁ’t
284 TERDIEKERS T o kg ./ mhld
206x231
= = 1k i
o 6643 7.1k n

COBREDOEEEM S 1.
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oy 18.4
MS= 2L -1=""2_1=1
- - 1.5 9

T, oy I AF v AEHOBKES =1 8.4 kg, i
(152CHENT)
AYF=NRry + OXFBIIEET L5, AMHASL A »+ —
WAyt ORRERSIE. T2RBEND D, AT EEIh%
o
2) KFEETOHEE

AYF =Ry b, IMOBFEILLKFEETTLHESOHE

L BEMIGH o kg—miE..

e

O'CZW—S
A
T WAV F—=nR2ry rOEEL1 1L 0kg
AR OEE 9 6kg = 2 06 4y
Sim #F E = 2460
A:25X180Xx2 = 9,000m
NEHRIE. 8983 7Tm( 155 in) TALvF—rix
Fo PAMER, 8386mT L4, 18 0mOAE
RITHBICET 5 LT 5,

206X246 50676

prstennt = = '6k ”zl
e 9.000 5000 _>8k/m
COBEDREBEMS [
U'y 18.4
S = —1 = —1= 228
M O¢ 5.6

cClt, oy 1 A7 VARFOBERIES =1 8.4 kg, mi
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A.6.1.3

7 —¥A.

2-~F-%T

MREBEHEN, 2 -F-2OETLABEK

d. 7 —FA.6 — TIKRT L 9IC% B,

CDHE, MBRDOLSCETOT F VFPS,

TR TREREOERIC L VRRIN5G &

Z% 5o

ETOxzxnXEkg—mit,
E=HW=9,000xX10800

=972X1 0%g—mm
zZic. H I BETTA5E5X=9,000m
6~ 7 KEET=FIVE WK # & E=1080047

COTF N ERBNT B, BT HBEGEOEE VML,

972x105
7.03

E :
V_—:—i;-: = 1882X10°m (850 in®)

ZZK, E . EZETOTAZA¥=9T2X10%g—mm
P IRROGBENEHE="7.08%k. nt (10,000Psi)

COBAOHRE VMR, REWKCL hEDINL,

3 03
V=(—12)-> tana ( sinf — su; 9—9 cos @ )

e, D BEONE=848m( 338.37 in )
a  HHAHE tana

D 848
~H 1832 0.4 62

zzlic, H:F#ROKE=1,83 2m
zhib a =24.75°
R LaOA o k. KAWL VRO LN 5o
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V:(8;8> X 0461 (sinﬁ—su:;e— @ cosf )

CORLD

- 5
51119_98089)284183;3.2X10 —0.896
«E—)X 0461

ChIbO%EROAEE, 0=T9°L% 5,
MERAOEZ X, WEHA208m( §in) ., EHMAA1 9 0.2
m( 7.5 in) TdH 5,
—% . LEOCHEMLORD bIA, BRER, 2 - FLBOEH
S ETIE1483m(5.68in)Tdsb,

L7di->T. BEGEORLEIOR/NL, 2—F+8T115m
(458 in ) TH b, _

Tk, TOBEOEHERORBEE S,

( sinf —

H 9,000
= = — = 680G
5= 143 3

., HI:ETTH55E=9,00 0mn

A6 14 BEHET
COFEE. BMEETETI-FET, dDbnda-+ET LK
FETORHOKETTHY, BT iAoyl EEe—2 &
AEDT, 20X RN E FREEELCIE. EEET. K
FET. 2-F7ETIIIEL 2B, E AR . LARB-> T, &
FE TV LT\ EDE 4L Hh b
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. FE&ER
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B+ HEX | TERLEX WA e g
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EHEOEEET 389 158 281G SRERT
A, Bt
K ¥ & T 3 6.5 1665 [246G| MicEEx
L
a~F—-EF 1438 115 68G | 2UinticH
ExwErn
L
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BEOZ LI, 9mEMETRRESILES. D201, Bt
Re. BREESOBTYREERL T, BEYESOLHTET
TANVEERNTLENTE, +HFOBERHCHL bh b,

A.6.2 ETHRBRI
ETHRRI G B siB2TT 5L 5, BE 1 5 0 mOkHE
LRI mOFINOWMERNEETIEL3DTD 5,
CORE, Ouk Ridge National Laboratory |Ck » CEIZIA
for BEFE LABEERONE R MEOR/NES DEBRRIC L »C
4w L7co
ZTORRAE, ROBYTH 5,

1 54w\
t=254< ' )
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TCic, t 1 BEEZARORNEZ (mm)
W [ @EEHOER = 1080044(23,600 1h)
Ftu: 5[k D& = 52.Tkg/mi(75000Psi )
THEIC, BEEZNMROEEZ (m ),

154w \%71 154x10,800 \%!
t = 25. =254 X
254<Ftu ) 254 ( 52.7 >

= 111m (044 in)
NEOLEZARZ. 1 L1mTH b, EEORET12.7m(05in)
DY, COXEHRT 5,
COBEDORBEM S I,

T 127
MS . 1 1.1 0.1

THREOEX12.7mm( 0.5 in)
A6.2.1 HBOEHLWKE

NEOHER LROBYRBEHED Y, ERUERDT. SEL Y
FEWOTLYVRELTHELLEEL LI b,

A.6.3 BMEH B

A.6.8.1 EHRUVEBEDOEN
FHRCET 2R ABRERORSEARUESEET, o
Bjﬁﬁb&ﬂfh%o%%Eﬁ&@%%ﬁg®§%%5:§_
A6 — 1R FS

P—RAB6— 1 EHFOREENRUSSEE

il fiz ERE NI BRERE
B AN & 466°C
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A i 2937C
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RIZRICOWTIL, wEA5. 1.2 THH L tRABOELFICL D,
BENWCARLESBBMG L A BICH Lcia3+ 3, ST RICONWT
BAPEAL L THY LA LABOELFICL Y, EHICL SIS T RE
TED BHHAETL 5B %E, v —F%AE—2 CRT

PoRA6—2 EHCHLUSHFTEET 256

= 7| EACHLTHEIN 2860 &5
MENOE S A %

A.6.8.2 BEREIGHHE
RIPRZEIC Y VBN ERUNEICE L 515 T REAB5.1.
2 EFROFETRD bh b, BEBIME & SME O B E 5B A
ZOR BARBRARCZ S5, 2OBEY, BENSICET B
NBABOFRL DA E A,
RISTERD BFERE, KICRTERTS 2,
t'l
by + t,
CCIC. ot ' RRBIE S (kg /mh)
@ BEREK = 1.8x10°5/0C
At B O£ =317
ET® M X = 19000k m
LA BRE = 127m
b, I EEANEIRE = 8.0 5m
L7e#i=> T, BUS S0t kg mhik,

ot=a At E

127
ob=18X10"X 81 X19,000X 127+3.05

= 8.5 hg/mh
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A.6.8.3 FEBHNOHE
BRBVEICIL 8.5 4 kg nh D ERBIS HHEHH FICH: U B,
CORTIE BRISEHEBLTWADOT, BE/EE. EHEIh
BT B4 BT HERRIEHE LT R 53, FOBOBRE
EFCL >TH, BHEERL 2\,
L7edi- T, BBZEREELE V.
EMEEE 2 1.1k / M THEDT, £BEEMS I

21.1
S = -1=1.
M 554 1.4 8
AL HEDEE

BMEARBOIHFHEL. vEASL 1.3 CFNTERES
Thkg/ i OB ECET HEWBORIHERLTHHOT, RET
A\ BAE 0.9 6 kg chlCHT BINEOAOBS #1750 A
DAEE, KAWL 5,
P XR
SE—0.6P

T, ¢t HEAE (m)

P.ABEND= 0009 6k m

R:ABMFEE=19Tm

S I HMEO5EE = 2 1.1ky,/ mi
RS

EBEDRE = 07

. 0.0096x197
21.1X07—0.6xX000296

L7c#di->T, AEORBEEM S 3.

= (0.1 3anm
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t 0.13 8
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cZic, T :KREDOAE=6.3 5mn
FEREZEIRLLORTELZREEREET 5o

A6.4 & i
B, 1.5k / cADNEDBH S o E LT ISHOHESRTT 9,
1. B H(w—NA6—-9BHE)
SNEP kg chd3mb BANEDmOERM E ORI o kg /mi i |

_'PD
2% _T—-f._
- — 7 'z’
D:ABHNHE=848nmm 127
t NS E=12Tm -
_0.015x848
== o = 0.5 0 kg ni
i @/\ \"!‘MS i ;
IR OREERM S n—FA.6— 9 [AZE s v
_ Oy :21.1_ _
MS p 1 05 1=41.2

T, o . HMEOERKRED=2 1.1kg nh
2. LEmERE CER

FEAPkG/ chhimbbEFE rm, BEX t mOORDE S ahkg mhit.

2
az-gé—%- (83m+1)

T, P& 51 = 0.0 1 5kg mh
ri¥ E = 424m
t I T = 19 1mm
m:1/®7v ik = 3.88

X0.015xX4 242
LT, o= (3x838+1)=112k/ ch
8xX8.88x19.1%

Lft?ji':) 'C\ %?@%M S 01\
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_ — -1 = ——-1:_
M8 o 11.2 0.89
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Z—FKA.6 -8 HEERIHER(1./4)

a

P B |2 ®|zwE(s | 4w
B R e r KIS
£t 2 B K| & 1 wo 2T
=
B 8 BN FE OB v #” #” ”
% % (=1
= g F=] <) #
# 2] ” ” #” ”
B % iy
o kg kg /uh
bo=Ar(2@)| o, 211 | 765 | L76
F/3 "
B % o, 2 1.1 0.79 2 5.7
= m AR (2#)
I/ I/4
J K O g, 2 1.1 1.2 9 15.8
& % B
HWHE kg
= 5 A 7,050
I
it bl ml 8,948
r/ 4
t#® ¥ i 11,450
) kg /ud kg/mk
a) £ ® & v boay 31 7.6 3.0
# ” \RAMEIRH LT
b) F | e » o g, 2 3.0 145 0.5 8
#” y B LTWa,
e) ¥ 4 m o F g, 2 5.0 18.7 0.8 2 :
i kg/uh kg i
i 1) # 7 iR - 9 11 9.8 7 1.0 2
& 20 #n B B
{tl: ﬂii T na it ] 68
B 6.3 5 0.8 1 -
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n—3%A.6—-8 BEERIMER(2/4)

= = Bo|x mist@E|s R|aeE
R nm
>-1) A B E ®W| T o1 Loge | 054
22) EH A E| T 2858 | 195 | 046
3) ¥ » b W| o, skg/“q 7_*%/“‘“ 11.0
Y E B % E| -40ckiAsHMEEZPREEL TS,
il HENELOEEWL 1.5 cADHEII
E h
WHLTHEBITEHLTVLS,
®| o
i fF kg-m kg-m | & ¥ T
| N 6.9 6.9 5 ®
i3 [l B 2 G 2 G .
B8 X A "
2 i i1 2®
® K i 212 y
A& 81 b v
{4
i3] i R 8 »
=] 28] # F
E B
& hE LWERRORFIRE bFE/LT
q‘z
b HBERABL TS,
a -
S hEUWEREORFICE YFEHLT
8 Bl R ARLTY B,
b/ e
i L 21.1 | 1L62 12
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P—3RA6—3 REERHER(8./4)

| = B |2 wm|lzeple 2|la8% | 6
Z F &# & |1
T G FRRE s e kg-nn
1) o g TPV | grexief
EEH % T ERE 187 %41?
B HEE 184G
LFAEEET | EW B s | 1sa
. .
ORI 281G
- wm | B nn
K v B T ERER 365 | 1665
" B E 246G
S -y ETF|ER B 143 %1f
. W OE#E 63G
tvrriary k| 6 Lot R s (= omD
r/4 r/a
x . 18.4 5.6 2.28 |(Xx ¥)
%
# T & 8 I
. il na
f @ A E T 11.1 127 | 014
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R—RA6—-3 MERHHER(4.74)

- B |z elzre|ls 2lanx
= B
[i+4 [
kg ke fi
L 21.?/1 8.5%ﬁ 1.4 8
fitid birkid
® A R T 6.35 | o130 | 478
B
A
4 kg mi kg i
|:| O-Y 211 0.5 4 1.2
kg ud kg
Ty 2 1.1 112 | 082
1=
%
4
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HEREG TS bRBOENET . S#FERHER I Lt - THHA
3 5o
1. BTHER |
FARTEERGENEL S 5,
B, 2 - FETRICEA 148mER 1 — FERERT 508, B
BRAEN 115mE D, ABABCEEARE2RITTC Lidi N,
FHAR TEDAHOMAR L <. BHOBHMEIBbhLEZ WV,
2. &BTHER
EHRTRABRBONROEIZEELHE T 5,
3. BMHER
AERTHE., BEHASESNECL VBERT AT LRV, T4, EXK
e LTCORE., BRITANEEREHEL 2\,
4. & H
ABRRICL b, BEBBET AT LR RN,

AT B Bl ®
FALLEN,

A8 HEttERAY
FEEWOHAERMAHE, A T R EHNEHHORIRARS TH 5,
%ﬁ%ﬁ@\ﬂ?ﬂWKAﬂ\é%K%ﬁV}V*Wﬁ—KWM?%#‘

FREBEEAXY 2 R v —CIIEhTn 5,
o B NE -G EEETREY TRy FICERALTA v TR ATy
b OB IR B,

KRB OERICONWTE, 1 ECTHRNAREY TH 5,

HEAG6 1 TR UL I, FHRFECEHFT HImMETHARICENT
ETHREOTAHEL TN LABR., A v+ 127y FOXHBLL
BT A5, TOhOBFET2%BEEZE L. WWHKEEBELZBE 4T
H T EEE N,
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A9.1 HESBEA1 BFERBHICONWT

BT E 7 VR E EICRT,
v BEIC L BB 6 mid,
o _ wyt
oo © 8EI1
v, zzle,
1830 - W BRREIOEE (k)

E : i 4 = 2x10°kg/ mh
I:W@ma2k=e—2rvt (mf)

gk & = 1,83 0mm

dy: 4 & = 8387Tmm

d;t | & = 81 2mm

&L - T,

T 4 4
64(1 2 )

T 4 4
v (887 —38 )

9.7 X 1 0%mn*

W 10,000
_- e = d = 5. ka /unm
W= — TEY 545 kg,
545 x1880° )

= 8.8x10
8x2x10°%x9.7x10°" 3-8

L7eas »C, IRE% S (¢ sec) [,

5 5
— = — = 260 ¢/ sec
/ Yo  38x10°
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A.2

A3

A.4

A.b
A6

AT

% X M

“Qteels for Evaluated Temprature Service”

ADUSS 43-1089-08. United States Steel (May 1970)

“Metallic Materials and Elements for Aerospace
Vehicle Structures”

MIL-HDBK-5A, Department of Defence

( February 8, 1966)

L.B. Shappart “Cask Designers Guide”
ORNL-NSIC—-681 VC-80—Reactor Technology,
Oak Ridge National Laboratory (Feb. 1970)

J.H. Vincent Proc. Cambridge Phil Soc. X,
(1898-1900)
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AERARORRI OEAL, RENTICNAEZI N BHARF L b
FET DR ST 55 2 7 4 Th b o AWEARL A
By, 2IURTXO%. BETH 5,

AEACIRE SN 2B SRR A LD %435 HEsE ., NENO
HEROBRNBREEICE -» THEICEL b 5. NEIES Lhx
R 7Y BEHE THIBRABOLRH A OEEIC L - THEIC
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HEMBOESBOEBICL » THRENEIKEL bhatk, ASICHS%
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MR, BELRER IO, B LICEE SN, 1B
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N TE DT, KK OBBIROIEIC X 5F 5 L SICH LCrmmss o
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X H3hbe (AR )

COBE BEDEBOBRNFREIL, 08TH5, (3 )

2) BHBEOWEDE, 3 8 CORKCHENT, ABEDES* 51T 5,
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LRt > T BEHEERE L% AL LTARERERY B A TEETROE
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HERRE T, ERO L 5 ICRBERER LT B2, TARREEC
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(1) BERCTFHINZER{[|GELT, -4 0°CEERT 5o
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(3) HAFIERA
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RIEROHFEEZT RUMP I~ FICLD, 38°C, 29WDBAKON - &
P AEFTLVENRELRD, KENORSME2RTC LR - o
CN% B.6. 21T Lo |
( TRUMP 2-FICOWT{E, B.-6.4 [CHH Lo )



@

114
115

Node 102 116

1063 Node 117
INTERNAL 104 Node 118 =variable air gap
1056
106
//— Nodes 107-113
P ~

119
120

Node 121 = constant air gap

Nodes 122-124 (Node 124~

snrface

N
N

\ V7

3in.

) Node
No Material

>
-
-
=]

ey

Steel
Lead
Lead
Lead

SN

N

g
|

S _
R LR

Lead
Lead
Lead
Lead
Lead
Lead
l.ead
Lead
Lead
Lead
Lead
Lead
Air
Steel
Steel
Air
Steel
Steel
Steel

PreLeee

et (] =1 KL% § — . \
S wﬁmdﬁA(/} 8in.LEAD Yin)  Ain.

Y4 in.

N N
0O 1O 0O DO DO 0O 1O

2 -XB.1-1 BRBKF = 7 0

0(ma x.

b et ek ek ek ek b gk ek ek ek e ot ek i ek et et bk e ek ok e
DO DD DD DD DD bt ek bt ok pk vk ek ek bk b D D DD OO D
BN = OWO 1NN = OWen -3 gtd b
COQONIPONMNMUMIND IR TNANN N
MO NN R O o o b s = O O T EN

ceooPeePoOPPRPERe

SO
Ll L



01—-d-n

4 ‘aanjeladwa ],

230 -
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220 AREBEE 54TC. XE&H b
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2190
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Lo
190 - Z
\ 880C(191 °F)
\ Fire thermal shell (! in. thick)
180 | , | | | Outer steel stell (% in. thick)
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Radial Position, in.



Heat —Rejection—Capability, kwt

10

0.05

=180 F(54C)

ambient

%%
A\

160 °F (88°C)

70 °F(21.27C)

/ 20T

! 10 °F

/ o Denotes experimental data taken

at Q; ternal =1L 4K, on a 70 °F day

1
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11 1
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Cask Exterior Wall Temperature, °F
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Thermal Conductivity, Btw’ hr — ft =°F

10. 0 1

1. 001

Effective Thermal
Conductivity of
a Variable Air Gap

Melt Temperature of Lead
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Temperature, °F
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B.2 #EOBMIEE
B.2.1 MEOBNEE
MERGBOBRMEE, DEBRKRT LF DV TH b,
Battelle Memorial Institute OFEICHERINABHIM
Hid. e —RKB.2—1{TRLAk. TNOHLOMED S LEBEITTRAWA
MEORMME % LT ICRT,.
(1) 804RAF7F>vAH
30427y Vv2AHIOBWIEE T —%B.2 — 1 {TRT,
(2) £
MOBFIMEE £ —%B.2 —1CRT,
(3) Zr—Nb
WA Zr—-No RU A7 v A FITER IR Tns,
Zr-Nb O E # v —%B.2 — 2CRT. Zr-Nb v nva o
(-2 LBICE LWDT, ¥ v e — 2 OBEEH /ML

7e. TOF— 2 Review of Zircaloy—2 and
Zircaloy —4 Properties Relevant to N.S,

Savannah BReactor Des ignu) T ET NV Tn5B,

4) & =
BEOBYMEr 2 —5B.2 —~3ICRT, D7 — 2, (E&

T2E8 % tFnTns,
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9T—g—no

7—3%B.2—-1

O B M H

Lead

Density = 705 1bsft¢?
Melting Temperature = 621°F
Latont Heat = 10.5 Btu/lb

Temperature, Thermal Conductivity,

°F Btwhr-ft~-°F
82 20.1
212 19.6
572 18.0
621 8.8
200 8.9
Steel

Density = 488 1b/ft?
Latent Heat = 120 Btw/1b
Melting Temperature = 1800 °F

Temperature, Thermal Conductivity,

Btuwhr-ft-F
32 8.0
212 9.4
b72 10.9
932 12. 4
1800 15.0

Specific Heat,

Bty 1lbF Emissivity
0.0303 1.0
0.03815 1.0
0.0338 1.0
0.0337 1.0
0.0326 1.0

Specific Heat,
Btuw/1b°F

Emissivity

0.11 0 ()]

0.11

.8
0.
0.11 0.
0.
0.

OQQOO

0.11
0.11

mmmm@

mH,—.'_lp_n

(@ For steel surface exposed to flame, ¢=¢.8.

(® For steel surfaces viewing each other across jnternal air gaps, £=1.0,



®—3%B.2—2 Zr—Nb Q&g

Zr—=Nb (onsvd4t@ELTE)
i3 6,55 0 kmw

H at

C W/ kg C

100 0.0700

200 0.0725

300 0.0795'

n-%B2-8 EROHBEMNEHE

z = ( 19/ cd)
i\ B | &k B B | SeHEAH | REFEX | T & #

T kg 1t nt/sec &t/ hni°C - W/ kgC

0 1.251 0.138x107*| 0.0207 0.72 0.240

40 1.081 | 0175 0.0284 0.7 1 0.241
100 0.916 0239 00272 0.70 0.242
140 0.827 0285 0.0297 0.6 9 0.243
200 0.722 | 0858 0.0332 | 069 0.245
500 0.422 0810 0.0483 0.70 0.261
800 0.319 137 0.0610 0.71 0.276
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(c)

GENERAL TEMPERATURE
LIMITS OF BASIC
ELASTOMER CQOMPOUNDS

0.1 0.5 1.0 5.0 10

50 100 500

EXPOSURE TIME — HOURS

B OB &

i HR

R—EB.2~1 ¥YYar3/—0-Y Y/ ORECHT LY~

(Seal Compound Manual (8) b #k#: )
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@) E H 3
ASHCEOFT GAUGE
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(60psi~80in Hg Vac)
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Pacific Northwest Laboratories

P.0. Box 999
Richiand, Washington 99352

Telephone (509) 946-2572
-Telex 326345

July 27, 1978

Mr. K. Yamada, Chief

Nuclear Fuel Contracting Section

Power Reactor and Nuclear Fuel Development Corp.
9=-i3 T-chome, Akasaka, Minato-Ku

Tokyo, 107 JAPAN

Subject: Radiation Map of BMI-1 Cask

Dear Mr. Yamada:

Enclosed are four (4) figures showing the Eadiation mapping of the cask.
All a radiation readings are in dpm/100 cm®. Gamma (y) and 8y readings
are in mr/hr..

A mesh metal skirt was Tabricated to reduce fixed contamination radia-
ticn jevels contained batween the outer stainless steel shell and the
inner lead shielding. The skirt framework is made of steel angle and
beams. The skirt geometry is essentially a truncated pyramid. The
skirt is truncated or cut-off around one-half the cask neight and extends
cown to ine level of the cask skid. The cut-off line is above the

turnbuckies, but below the trunnion.

The figures show the cask radiation readings with the skirt and skid

off (Fisures 1 and 2) and the skirt and skid on (Figures 3 and 4). The
readings shown on the four enclosed figures were all taken at 2 to 3 cm
from the points or surfaces shown. Specific points are shown as an
arrow (») or a point (-). The other readings are maximum for the region
in which the numbers are located; they are always listed in the order

G

Y
By

Specific comments on each figure follow:

wv-D-27
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Mr. K. Yamada
Juiy 27, 1978

Figures 1 and 2. A1l readings made with skirt and skid removed.

Figure 3. A1l readings made with skirt and skid on. The
cask (including skirt and skid) was iifted over-
head in order to take readings on pottom.

Figure 4 A1l readings made with skirt and skid on. This
~view looking down on cask and skirt from above.
Point (.) readings were made near bottom of skirt.

Af=er much discussion within BCL, it is believea that an encomdassing
sonversion Tactor is not possibia to obtain. From O toc 10 mr/nr, we -
helieve it is possibie that one (1) mr/ar is equivalent to 5,300 dom/i0C c”
{iinear). No conversion is practical above 10 mr/hr. Aiso garma ang
beta-gamma readings are practically always reported in terms of mr/hr in

the United States.

Sincerely yours,

:\ .,.; ’3 -l- ’/~ ‘ y

AN M\-L‘éfr wl,

e, 5. Schwenk, Project Director
¥a+aliurgy Research Section
“Yaterials Department

Lhgiosures

cc: Dr. K. Hayashi, PNC
Mr. Y. Kayama, MC
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g 74 LM 74 LM R
69M-19P | 69M-20P | 7O0M-48P | 70M-44P | 70M-45P | 70M-46P | TAM-26P “8P-3 N op E
%
co 3.76 3.85 4.07 4.07 578 11.7 4.34 6.90 8.89 5336
ey 0.0 0.0 0.0 0.0 0.0 0.0 22790 0.0 108 2878
Fe 0.0 0.0 0.0 0.0 0.0 0.0 74.4 0.0 9.59 8399
¥z 0.0 0.0 0.0 0.0 0.0 - 0.0 365 0.0 60.1 4251
*Nb 0.0 0.0 0.0 0.0 0.0 0.0 490 0.0 109 599
*Mn 0.633 0.673 0.761 0.761 4.0 4 9.84 6 0.8 17.0 489 142.908
E e 303 311 302 302 539 997 800 992 1390 5936
Co 0.0 0.0 0.0 0.0 0.0 0.0 161 0.0 47.4 208.4
N i 22.3 296 20.4 20.4 22.5 37.7 | 115 28.3 30.7 2164
829.693 | 338.123 | 327.231 | 827.281 | 571.32 | 1055.74 | 4237.04 1044.2 | 1807.58 |10038.158
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. 6—16—1978Hf OCertificate No USA/5957./B()F

IAEA CERTIFICATE OF COMPETENT
AUTHORITY
Type B Fissile Radioactive Material Package
Design
2. 6—15—-1978Hff Certificate No 5957
U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE
For Radioactive Materials Packages
3. 5-26-1978Hft Certificate N 5957
Certificate OF Compliance
For BMI—1 Shipping Cask
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DEPARTMENT OF TRANSPORTATION
RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION ~
WASHINGTON, D.C. 20590
JAEA CERTIFICATE OF COMPETENT AUTHORITY

Type B Fissile Radioactive Material Package Design

REFER TO:

‘Certificate Number USA/5957/B()F
{Revision 1)

This establishes that the packaging design described herein, when'loaded
with the authorized radioactive contents, has been certified by the National
Competent Authority of the United States, as meeting the regulatory
requirements for Type B packaging for fissile radioactive materials as
prescribed in TAEA 1/ Regulations and in ‘accovdance with 88 49 CFR '

173.393b and 173.396(c)(3) of the USA 2/ Regulations for the transport of
radioactive materials. .

T. Packaoe Tdentification - Wodel BMI-1. -

-

1L Packagzng Dascription - Packaging authorized by this certificate
consists of a steel encased, lead-shielded cask, which is a cylinder
approximately 73.4 inches high and 33.4 inches in diameter. The gross
weight is approximately 23,600 pounds. The cask must be loaded and
assembled in accordance w1th the requirements of U. S. Nuclear Regulatory
Commission (USNRC) Certlflcate No. 5957 (Appendix A).

JII. Authorized Radioazactive Contents - The aunthorized contents consist
of radiocactive materials, n.o.s. and fissile radioactive materizals as
further limited in Section 5 of USNRC Certificate No. 5857.

Shipments are authorized as Fissile Class I or III, with 2 maximum of one
package per vehicle or stowage area for Fissile Class I1I. Assignment

of fissile class must be in accordance with the prov151on of USHRC
Certificate No. 5957.

Iv. Generzl Conditions =

a. Each user of this certificate must have in his possession a’
copy of thiz certificate.

b. Each user of this certificate, other than Battelle Coluwbus
Laboratories, Columbus, Ohio, shall register his identity in
writing to the Office of Hazardous Materials Regulationm,

Materials Transportationm Bureau, U. S. Departmant of Transportatioa,
Washington, D. C. 205%0

c. This certificate does not relieve any consignor or carrier

from compliance with any requirement of the Government of any
country through or into which the package is to be tramsportead.

~N—B—3



Fined

‘ Certificate Number USA/5957/B(OF N _ Page 2

V.  Marking and Labeling - The package must also bear the marking
USA/5957/B()F as well as the other marking and labels prescribed by the
USA Regulations.

VI. Expiration Date — This certificate, unless remewed, expires on
November 30, 1980.

This certificate is issued {n accordance with the requirements of the IAEA
and USA Regulations and in response to the March 24, 1976 and June 15, 1978
petitions by Battelle Columbus Laboratories, Columbus, Chic, and in
consideration of the associated information provided in USNRC Certificate
No. 5957 (Appendix A).

Certified by:

%W SIS o /615

. We Grella “ _ Y (DAEE)
Chief, R & D Management .

Cffice of Program Support ) .

Materlals Transporiation Bureau :

Wéshington, P..C, 20590

1/ “safety Serles No. 6, Rﬂgulatlons for the Safe Transport of Radloactlve

Materials, 1967 Edltlon, published by the International Atomic Energy

_Agency (IAEA), Vienna, Austria.

2/ Title 49, Code of Federal Regulations, Parts 100-199, USA.

This certificate supersedes in its entirety, DOT Speecial Permit 5957 with
respect to international shipments.

Revision 1 issued to incorporate Rev. 4 of USNRC Certificate and to
extend expiration date.

/~—B—4
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"~ Addressees on‘Attached List

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, b. C., 20855

Jirr 15 137
FCTR:RHO 3
71-5957

Gentlemen:

Enclosed is Certificate of Comp1iance Mo. 5957, Revisicn No. 4, for

the Model Ho. BMI-1 shipping package. This cert1f1cate supersedes,

in its entirety, Certificate of Comp11ance Ho. 5957, Revision Ho. 3,
dated February 27, 1978.

Changes made to the enclosed certificate are indicated by vertical
lines in the margin.

Those on the attached 1ist have been reg1stered as users of this
package under the general license provisions of 10 CFR §71. 12(0) or

- 49 CFR §173.39%3a.

Addressees should make the proper distribution within their organizations
for use of this package under the general license.

This approval constitutes auth0r1ty.to use this package for sh1pmon1
of radioactive material and for the package to be shmpped in accord-
ance with the provisions of 49 CFR §173.393a.

Sincerely,

t%f ;‘;/4-\5&{ M
Charles E. HacDonald, Chief
Transportation Branch
Division of Fuel Cycle and

" Material Safety

Enclosure:
As stated

cc: wlencl

Mr. Alfred 4. Grella
Department of Transportation

/N—B—5



Addressees: w/enc]

Department of Energy
Ames Laboratory

ATTH: Mr. A. F. Voigt
Iowa State University
Ames, IA 50010

Atomics International
ATTN: Dr. M. E. Remley
P. 0. Box 302.

Canoga Park, CA 91304

Battelle Columbus Laboratories
ATTH: Hr. Harley L. Toy

505 King Avenue

Columbus, OH 43201

General Atomic Company
ATTIN: . Mr. William R. Mowry
P. 0. Box 81608

San Diego, CA 92138

General Electric Company
ATTH: Hr. D. M. Dawson
175 Curtner Avenue

San Jose, CA 85125

Georgia Institute of Technology
ATIN: Mr. M. V. Davis

Eng. Exp. Sta.

Atlanta, GA 30332

Rhode Island Atomic Energy
Commission

ATTN: Mr. A. F. Dimeglio

Nuclear Science Center

Narragansett, RI 02882

Texas A%M University

ATTN: Mr. A. R. Luedecke
Nuclear Science Center
College Station, TX 77843

N—B—86

University of Arizona
“ATTN: Dr. George Y. Melson

NHuclear Reactor Lab
Tucson, AZ 85721

University of Maryland
ATTN: Mr. R. L. Belcher
Department of Chemical Eng.
College Park, MD 20742

University of Michigan
ATTN: Mr. Gary M. Cook
Phoenix Memorial Lab
Ann Arbor, MI 48104

Allied Chemical Corporation
ATTH: #r. F. H. Anderson
550 Second Street .
Idaho Falls, ID 83401



618 _ U.S. NUCLEAR REGULATQRY COMMISSION

73 CERTIFICATE OF COMPLIANCE
g cFR T .
/f For Radioactive Materjals Packagas
1.{a) Certificate Number 1.{b} Revision No. ' 1.de) Package Identification No. td} Pages NoJ1.{e) Total Mo. Fage
5957 4 | __usazs957/8( YF 1 6

2. PRCAMBLE

2.(a}  This certificate it issued to satisfy Sections 173.393a, 173.394, 173.395, and 173,396 of the Department of Transportation Hazrde
Materiais. Regulations (49 CFR 170-189 and 14 CER 103} and Sections 146—18~10a and 146—15—~100 of the Department of
Transportation Dangerous Cargoes Regulations (46 CFA 146—149), as amended.

.

2.lb)  The packaging and contents described in item S below, meets the safery standards set forth in Subpart € of Title 10, Code of

Federal Regulations, Part 71, *Packaging of Radicactive Materiots for Transport and Transportation of-Radioactive Marterial Under
Certain Conditions.”

2.{c}  This certificate does not relieve the consignor from complianca with any requirement of ths reguistions of the 1.5, Department of

Transportation or other applicabls regulatory agencies, including the governmant of any country through or intg which the package
will be transported.

This certificate is issued on the basis of a safety analysis report of the package design or application—

3.{a)  Prepared by (Name 2nd address): 3.6} Title and identification of report or application:
Sattelle Columbus Laboratories Battelle Memorial Institute application dated
505 King Avenue July 22, 1964, as supplemented

Columbus, Ohio 43201

. 3.0c}  Docket No. 71-5957"

4. CONDITIONS v

This cartificata is conditional upon the fullilling of the resuiremonts of Subpart D of 10 CFR 71, as applicsble, and the conditions spacifieg
in izem 5 balow, ’

5. Descrigtion of Packaging and Authorized Contents, Model Numbsr, Fissite Class, Other Canditions, and References;

(a) Packaging _
(1) Model Mo.: BMI-T
(2) Description

) A steai-gncased lead shielded shipping cask. The basic cask body is a

’ cylinder 33.37 inches in diameter by 73.37 inches high formed by two
concentric stainless steel shells whose annular region is filled with
lead. The outer 1/2-inch thick shell has a 0.12-inch thick Dlate spo.
welded to it, providing a 0.06-inch thick air gap insulator. The inncr
shell is 15.5 inches inside diameter by 54 inches inside lengia. The
cask Tid is a stainless steel weldment having 7.75 inches of lead shicld-
ing. The cask 1id is secured to the cask by twelve steel studs which
are welded to the cask body. Cask appurtenancies include a drain line
with needie valve and plug, pressure gauge, and a pressure relief vaivo.
The total cask weight, including maxinum contents of 1800 1bs., is
23,600 1bs.

(3) D}awings
The cask is constructed in accordance with the following Battelle

Memorial Institute (BMI) Drawings Mos.: 0001, Rev. A; 0101; and
0004, Rev.-A.
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rage 2 ~ Certificate No. 5957 - Revision No. 4 - Docket No. 71-5957

5.

(a) Packaging (continued)
(4) Product Containers

The various authorized product containers are constructed

in accordance with the following Drawings Nos.:

(1) Inner can assembly as shown in BMI Drawing Ne.
0107, Rev. B.

(ii) Basket Assembly as shown in BMI Drawing Mo.
0004, Rev. A.

(iii) Fermi Fuel Element copper casting assembly as
shown in BMI Drawing No. 0049, Rev. to May 12, 1966.

(Giv) gasket Assemb1§}as shown in BMI Dréang No. 1020,
ev. B, . ”

(v) Basket Assembly defined by BMI Drawing No. 0004, Rev. A,
as modified by BMI Drawing No. 00-00-236, Rev. A.

{vi) Basket Assembly and storage can definad by BMI
Drawing No. 00-000-391, Rev. C, and ‘Atomic International
Orawing MNo. AIHL, SS8DR 0019-01, respectively. -

. (vii) BMI-1 Cask Basket Spacer for ALRR Converter Fuel;
Ames lLaboratory Research Reactor, Drawing No. RRM 245,
Dated 4/3/77. ]

(viii) Basket Assembly as showh in BMI Drawing No. 0004; Rev.
A, as modified by BMI Drawing No. 00-001-376, Rev. A,
and fuel canister as.shown in BMI Brawing No. 00-001-375,
Rev. 0. . ‘

(b) Contents
(1) Type and form of material

(i) Intact irradiated MTR or BRR fuel assemblies con-~
- taining not more than 200 grams U-235 per assembly
prior to irradiation. - Uranium may be enriched to
a maximum 93 w/o in the U-235 isotope. Active fuel
length shall be 25 inches. -

(1) Intact irradiated Enrico Fermi Core. " A fue?! assembly
containing not more than 4.77 kgs U-235 prior to
irradiation. Uranium may be enriched to 25.6 w/o in the
U-235 isotope, .
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page 3 - Certificate No. 5957 ~ Revision No. 4 - Docket No. 71-5957 .

5.

(b) Contents (continued)

(1) Type and form of material {(continued)

(2)

(itt)

(iv)

(v)

(vi)’

(vii)
(viii)

(%)

Greater than type A quantities of radicactive
material which may include uranium enriched in
the U-235 isotope, U-233, plutonium, as metal,
oxides, or compounds whlch are thermal1y stable
up to 600°F.

Greater than type A quantities of byproduct
material in special form.

Greater than type A quantities of byproduct

material in normal form as metal, oxides, or
compounds which are thermally stable up to 600°F.
Irradiated Triga Type III fuel assemblies con-
taining not more than 40 grams U-235 per assembly
prior to irradiation. Uranium may be enriched to

a maximum 20 w/o in the U-235 isotops. Active fuel
length shall be 15 inches for stainless steel clad
assemblies and 14 inches for aluminum clad assemblies.

Irradiated S8DR fuel elements 0.56-inch 0D by 18.7
inches long by 0.010-inch wall thickness of
Hastelloy-N. The fuel material is UZrH fully en-
riched in U-235.

Intact irradiated CP-5 fuel assemblies containing not

more than 176 grams U235 per assembly prior te irradiation.
Uranium may be enriched to a maximum 93 w/o in the U-235
isotope. Active fuel length shall be 28.5 inches.

Irradiated Pulstar Zircaloy clad fuel pins containing not
more than 31 grams U-235 per pin prior to irradiation.
Uranium may be enriched to a maximum 6 w/o in the U-235
isotope. Active fuel length shall be 24 inches.

Haximum qﬁantity of material per package

Maximum decay heat generation per package not to exceed
1.5 kw and the exterpal dose rate not to exceed 10 mrem/hr
3 feet from the external surface of the cask and
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Page 4 - Certificate No. 5957 - Revision No. 4 ~ Docket No. 71~5957

5. " (b) Contents'(continued)

(2) Haximum quantity of material per package (continued)

(i)

(i1)

(iit)

(iv)

(v)

{vi)

For the contents described in 5(b)(1)(i):

24 fuel assemblies as contained in product con~ °
tainers specified in 5(a)(4)(ii) or 12 fuel assem-
blies as contained in product containers specified

in 5(a)(4)(v).
For the contents described in 5(b)(1)(ii):

One fuel assembly as contained. in product container

-----

specified in 5(a)(4)(iii).
For the contents described in 5(b)(3)(iii):

480 grams U-235 or 480 grams Pu-239 or 800 grams
U-235 as contained in product container specified

in 5(a)(4)(i).
For the contents described in 5(b)(1)(iv):

Gamma sources securely confined in the cask
cavity to preclude secondary impacts during
accident conditions of transport. Thermal
heat generation rate shall be limited to 200
watts. .

For the contents described in 5(bY(1)(v):

Contained in product -containers specified in
5(a)(4){(i) and limited as follows:

10 CFR 71 Quantity
Transport Group Curies
1 1,000
11 8,120
Mixed Fission Products Untimited
111 4,960
1v 11,070
v : " 8,120

VI and VII 800,000

For the contents described in 5(b)(1)(vi):

38 fuel assemblies as contained in product containers
specified in 5(a)(4)(iv).

»—B—10
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5. - (b) Contents {continued)
(2) Maximum quantity of material per package .{continued)

(vii) For the contents described in 5(b)(1){vii):
24 fuel elements per can and six sealed cans per
basket as described in 5(a){4)(vi). Each of the
six cans may contain up to 818 g U-235 and 158 g
hydrogen. The cask is limited to 4.908 kg U-235.

(viii) For the contents described in 5(b){1)(viii):
- 12 fuel.assemblies.

(ix) For the contents described in 5(b) (1) (ix):
12 canisters contain{ng 21 fuel pins each, contained
within the canister and fuel basket specified in

5(a)(4)(viii). (Dummy fuel canisters, non-buoyant,
shall occupy empty basket positions.)

5. {c) Fissile Class I and III
{1) Class I For the contents specified in
5(b)(1)(iii] and limited in 5(b)(2)(iii).
(2) HMaximum Number of . For the contents specified in
Packages per Shipment 5(b)(1)(1), 5(b){i1), 5(b)(1)(vi}, -
as Class III 5(b)(1) (vii), 5(b)(1)(viii), and 5{(b)(1){ix)

and-Timited in 5(b}(2)(i), 5(b)(2){ii), 5(b)
(2)(vi),5(b)(2)(vii), 5(b}(2)(viii), and’
5(b)(2){ix). -

One (1) package.

6. For Item 5(b){1)(i11), mixtures of fissile material are authorized,
provided the following equation is satisfied:

X4 Y, L <1, here
480 . 480 800

X = Grams U-233 to be shipped .

Y = Grams Pu-239 to be shipped

Z = Grams U-235 to be shipped

7. Except for contents described in 5(b){(1){ii) and 5(b)}(1)(iv); and limited

in 5(b)(2}(ii) and 5(b)(2)(iv), the cask shall be shipped dry.

8. If the cask contents of 5(b)(1)(ii) or 5(b)(1)}{iv) are shipped wet,
the licensee shall confirm that the pressure relief valve is operable.

»—B—11
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8. {continued)

When needed, sufficient antifreeze in the cask shall be used to
prevent damage of any component of the package by freezing.

9. Loading and unloading operations of the contents described in
5(b)(1?(iii) and limited in 5(b)(2)}(iii) shall preclude contact of
water with the contents. L

10.- The presence and effectiveness of the Boral poison plate in the
Basket Assemblies as shown in BMI Drawings Nos. 0004, Rev. A, and
00-000-236, Rev. A, shall be verified by neutron measureygents prior
to first use and records maintained of such verification. Verifica-

tion of the presence of the Boral shall be made in each subsequent
use. .

11. The package authorized by this certificate is hereby approved for
use under the general license provisions of 10 CFR §71.12(b).

12. Expiration date: November 30, 1980.

- REFERENCES

Battelle Memorial Institute applications dated: July 22, 1964; July 19, 1965;
January 13, 19725 and March 2 and May 25, 1973.

Supplenents dated: September 8, 1969; May 7 and July 21 and 24, 1970;
January 18, 1971; June 19 and September 14, 1972; and May 26, 1978,

For the shipment of CP-5 fuel assemblies:
Ames Laboratory ERDA Application dated September 13, 1977.

For the shipment of Pulstar fuel assemblies:
Battelle Memorial Institute supplements dated: October 13, 1977; and January 31
and February 15, 1978.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

iy »
Charles E. MacDonald, Chief
Transportation Branch

Division of Fuel Cycle and
:Material Safety

N1s 8
Date: Ju
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Mr. Charles E. MacODonald, Chief
Transportation Branch

Division of Fuel Cycle and Material Safety
United States Regulatory Commission
Washington, D.C. 20555 A\

Dear }r. MacDonald:

Referehce: Certificate of Compliance for BMI-1 Shipping Cask, FCT R:RHO,
71-5957, Certificate Number 5957, Revision 3, Package ID No.
USA/5957/8()F.

We are requesting a change to the referenced certificate of compliance by the
addition of the following paragraphs:

5.{b) Contents
(1) Type and form of material - _
(X) Greater than Type A quantities of by-product material in special form.

5.(b) Contents _
- {2) Haximum gquantity of material per package
(X) For the contents described in 5.(b)(1){X):

Up to 40,000 curies Co~50 or equivalent source having gamma energies
less than 1.33 uncontained but securely confined within the cask cavity
or as contained in auxitiary cans and securely confinzd in the cask
cavity and having a heat generation no greater than 200 watts and a
heat fiux on the surface of the special form containasr no greater than
60 watts/sq. ft. )

%

3 The justification for tﬁis addad material type and quantity is as follows:

1. The BMI-1 cask is currently licensed for greater than Typs A quantities of
by-product material in special form (Rggerence paragraph 5.(b)(1)(iv) which
activity does not exceed 40,000 ci Co™Y or equivalent socurce having gamma
energies of 1.33 MeY (Reference paragraph 5.(b)(2)(iv}.

2. Restriction of Reference paragrash 5.(b}{2)(iv) to product container specified
in Reference paragraph 5.(a){4)(iii) not required if surface hea® flux limited
to 60 watts/sq. ft. of special form material (added paragraph 5.{b}(1}{(x) as
shown below.

(a) Let heat flux from the special form material (or the envelop. of the
special form materia’) = Qs = 60 w/sq. ft.

¥ 205 BTU/hr-sq. ft.
(b} Let total heat = Q = 200 w (Reference paragraph 5.(b}(2),
& 630 BTU/hr

(c) Assume all heat flow from .special form material to cask cavity wall is
by radiation, ' '

»—B—13



tr. Charles E. MacDonald 2 May 26, 1978

it
L

o4 4
FaFe o (T} - T, )

Q

" where

.

Fa = area view factor = 1.0

Fe = emissivity factor = 0.2 (assumed as a Tow value for most ferrous
"~ and structural materials).

q '
1

Stefan Boltzmann Constant = 0.173 (10"8) BTU/hr-f‘tz--R4

=4
i

i Source Temperature, R

-
n

Sink Temperature ¥ 550 F = 1020 R {Addendum to SARP for BMI-1,
September 8, 1969, Figure 7, Page 40). :

‘then

Tl = 1137 R = 677 F

the AT from the liner to the heat source is

AT = 677 - 560 = 117 F

(d) Assume spherical special form heat source (worst case since sphere
has lowest surface area per unit volume of any shape).

Area of Sphere is .

A = Q/Qg = 630/205 = 3.3 ft.

Diameter of sphere is
"d = J/Afr = 1.03 ft.
Volume of Sphere_is
V=5 d3/6 Y 0.558 fi.3
Volumetric Heat Generation Rate is
Q' = 680/0.563 ¥ 1500 BTU/Ft.3

Temperature at Center of Sphere is

Te=T,+ Q' d%/2s

~—B—14



Br. Charles E. MacDonald 3 May 75, 1973

where

k = effective conductivity of spherical heat source.
For homogen20us materials k = k material.
For heterogensous materials k is composite of the k of all
parts. In shipmants such as capsules or tube bundles the ratio
of space to solid is ~'1:1. Then determine effective k as follows:

d/2 o 172(d/2) . 12(dr2)
Keff kair k

metal

At T 21000 F, ks ¥ 0.06 BTU/hr-ft.2

[N I € BTU/hr-ft.2

{ss for example)

then
1 - . i + 1
2k 4 (0.04§ 4)(13
eff
. }
then

T, = 677 + (1200)(1.03)%/(24)(0.08)
= 677 + 663 = 1340 F

(e) 1If spherical heat source is within auxiliary canister, walls of
canister form addition radiatiom barrier, For a single wall spaced

equidistant betwesn the source and the cavity wall the effect is
to double the AT from the wall to the source. Thus,

560 + 2(117) + 663
1457 F

e
]

This is below the 1475 F temperature requirement for special forn
materials.

We request that prompt attention be given to this request since the
bidding and execution of a major program at Battelle requires use
of the BifI-1 cask to ship special form materials meeting tha
requirements of the requested changes.

This major program with the Japanese is in dire jeopardy of not
being accepted if we are unable to obtain an amendment for cask
BMI-1 which would allow us to import up to 10,000 curies of
irradiated Zirconium 2-1/2 w/o Nicbium having a maximum total
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MED Charles E. MacDonald | May 26, 1978

decay heat of 12 watts. This material is in special form and has to be
loaded in the cask without the use of a sealed inner canister. We need
to know no later than June 25, 1575, if this requested amendment is to
receive NRC approval. If the BRC is unpable to ccplete a full review
and provide an amandment aporoval by that date, we request NRC complete
-the special approval permit on a one trip only basis for the import of
nine Zirconium 2-1/2 w/o Niobium spacimen capsules (all material is
s,ecial form) not-exceeding a total of 10,000 curies and 12 watts

decay heat output. The dimensions of the capsules are as follaws:

1. 5 capsules = 2.39" outside diamater by 42.13 in. long .
2. 2 capsules = 1.515" outside diameter by 42.13 in. long’
3. 2 capsules = 1.95" outside diameter by 31.50 in. long -

In accord with Title 10, Chapter 1, Code of Federal Regulations -
Energy, Section 170.31 (Schedule of Fees for Materials Licenses and
Other Regulatory services dated March 24, 1978), we feel that this
amendment request fall into Materials License Category Number 11 C

as a minor gmandmeni. The published fee for this is $5%0 and you will.
find a check for this amount enclosed. - .

It is most important that we receive your comments and opinion as to
whether the requested amendment or special one-trip permit can be

" issued by June 26, 1978. After your review please call Mr. Dick
Burian (614/424/7502), Mr. Thomas R. Emswiler (614/424/4336), or
myself (614/424/7791) to let us know the timing on this request.

Thank you for your time and cocperation in this matter,

Very truly yours,

Harley L. Toy :
Licensing Coordinator

N—B—~186
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(1)

(2)

(3)
(4)

(3)
(63

(7

(8)

(9)

A. fF B X &

OPFRATING INSTRUCTIONS FO™ RECEIVING &%D LOADING EMPTY CASK BMI-1

USA-5957 B( )L

Remove from carrierAby using yoke ﬁrovided'or suitable chain or cable. Cask
and pallet weigh 21,800 pounds empty. -

Loosen tension on turnbuckles and detach from cask.

Unbolt cask from skid.

Cﬁeck pressure gauge to insure it reads "zero". Relieve any pressure that

ie present in manner which would imsure control of any radicactive gases or

contamination.

Mark orientation of 1lid in relation to cask.

#emove the 1id from empty cask in controlled area. Monitor cavity as lid is
being removed. Check the "0" ring to insure it has not been damaged. Replace
if necessary with (5/16" x 20.00 inch Silestic "0" ring.

Inspect cavity to insure there is no foreign objects present which would
binder loading or plug drain.

Remove cask drain cover. Open drain valve and drein any liquids into a
suitable containmer. Pour at least. 1 gallon of water into cask cavity and

collect from bottom drain. This will insure proper operation of drain line.

- At this point cask {s ready to be handled and loaded either dry or wet.

Since each facility will load different items in different ways, they will
provide their own handling and loading procedures.

Primary concern will be:

(1) to protect the cask from damage during handling which would reduce

the container iIntegrity.

(2) compliance with all applicable terms and conditions of USA-3957 B()L

=—A-5
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(3)

compliance with all applicable terms and conditions of 1OCFR Part 71

or USAEC Manual Chapter 0529.

{10} Post Loading Checﬁ {perform each ftem, Lif applicable)

(a)
(b)
(<)

(d)

(e)-

(£)

(8)
(h)
(1)
(1

(k)

(1)

Insure proper gasket placement on 1id.

Replace 1id and tighten all wuts oa 1id to 50 ft-1bs torque,

Connect a pressure line to cask flushing valve §nd check for leaks

at 50 psig.

Insert thermometer into well in cover and follow the cask temperature

until it comes to equilibrium, The equilibrium coolant temperature

must not exceed 278°F minus the difference between 100°F and thé
actual ambient temperature.

Check the coolant for activity after the cask has stood for at least
4 hours {activity must not exceed that specified in 10CFR71 or AEC
Manual Chapter 0529)..

Drain 57 of water from the cask to provide expansion space for the
water due to changes in amblent temperatures. Close and plug drain
and flush valves. Use antifreeze mixture if freezing is antieipated,
Replace drain valve and gauge cover plates (insure these areas are
free of contamination prior to covering).

Decontaminate cask to meet limits specified in applicable regulations

for shipping.
Remount cask on skid and secure.

Load and secure cask on transport vehicle.

Temperature of the accessible external surface of the package must

comply with 10CFR-49-173.393 e2,

Cask to be sealed in.accordance with applicable regulations.

—A—6
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