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PROPRIETARY DATA

The HN-100 Series 1 Shipping Cask is a primary containment vessel
for radiocactive materials. It consists of a cask body, cask lid, and a
shield plug being basically a top-opening right circular cylinder which
is on its vertical axis. Its principal dimensions are 81 inches outside
diameter by 81.6 inches high with internal cavity of 75.5 inches inside

diameter by 74.5 inches high.
Ledndvl Cask Body

The cask body is a steel-lead-steel annulus in the form of a
vertical oriented, right circular cylinder closed on the bottom end.
The cask is a right circular cylinder 81.5 inches high by 82.75
inches in diameter. The cask cavity is 73.5 inches high by 75.5
icches in diamater. The cask side wall consists of a 3/8-inch thick
inner steel shell, a 1-3/4-inch lead shel!l, and a 7/8-inch thick
outer steel shell. The base is a 4-inch thick steel plate which is
welded to the inner and outer steel shells of the side wall. A
steel flange i1s welded to the inner and outer steel shells of the
side wall to the top. The lid is a 4-inch thick steel plate which
is stepped to mate with the steel flange. The cask closure is
sealed by a Viton or BUNA-N O-ring gasket located between the lid
and steel flange. Positive lid closure is accomplished by thirty,
I=inch studs. The lid contains a centrally located 4=-inch thick
stepped steel shield plug. The shield plug is sealed by a Viton or
BUNA-N O-ring gasket, and sixteen, 1/2-inch studs are used to pro-
vide positive closure. Tie-down is accomplished by four tie-down
lugs welded to the cask body. There are two or three casks lifting

lugs, three lid lugs, and one shield plug lifting lug.

Nt Cask Lid

l'he cask lid 1s tour inches thick which is stepped to mate with
the upper flange of the cask body and its closure seal. Three steel
lifting lugs are welded to the cask lid for handling. The cask lid

also contains stepped openirg for a shield plug at its center.
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PROPRIETARY DATA

port. Shoring is not required for large containers and filled drum

pallets designed to fit the cavity with minimal clearances.
228 Operational Features

The HNDC HN-100 radioactive waste shipping cask may include a number
of required and optional accessories. These include: cavity, drain
plug, rain cover tiedowns, signrs and mounting brackets, placards, mount-
ing brackets, lid lift lug covers and security wires and security wire

brackets.
1.2.3 Contents of Packaging
o [ype and qum_pirﬂgtgyia}

The materials transported in the HNDC HN-100 Series 1 cask will
consist primarily of process waste and include bead ion exchange
resin, powdered ion exchange resins, activated carbon, powdered
carbon, diatomaceous earth, granular and fibrous filter media,
filter sludge, blasting grit and crud, stabilized incinerator ash,
irradiated and contamined materials, filter cartridges and solidi-
fied liquids. The materials may be dewatered, solidified, absorbed

or solids. The radioactive materials will be primarily by-prcduct

o

materials but may include source and transuranic materials in Type A
quantities and greater than Type A quantities as low specific activ-
ity materials. Fissile materials in exempt quantites may be trans-

ported.

1.2:3.2 Maximum Q”JPEKPXAQfW”EEQF19J,Ref,gifkagﬁ

The waximum quantity of material that may be transported in the

HNDC HN=-100 Series 1 cask will be:
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Radial lift lugs for use with short cable slings (45°) or 1lift

beams (Option 3)

Three Option 1 and 2 lift lugs are used on each cask which are
equally spaced on the circumference of the cask. Two Option 3 lift
lugs are used. The lugs are designed to withstand a 3 g abrupt lift

without yielding the lugs or the welds.
el s X3 Cover and Shield Plug Lifting Devices

The three equally spaced lift lugs are welded to the cask
cover. These lugs are designed to withstand a 3g abrupt lift using
short cable slings (45°) without yielding the material. The lugs
will tear out or the welds will fail should these lugs be used to
lift the casks. The integrity of the package would not be impaired
by the failure of the lugs. A single lift lug is welded to the

center of the shield plug. This lug is designed to withstand a 3g

abrupt lift without failure.
2:4. %% I'iedown Devices

The tiedowns for the HN-100 Series 1 cask consist of steel
plates welded to reinforcing plates which are welded to the outer
shell of the cask. Four equally spaced tiedowns are on the pe-
riphery of the cask. The portion of the tiedowns which are struc-
turally part of the cask (i.e., reinforcing plate and attachment to
the cask) are designed to withstand, without generating stress in
excess of yield strength, a static force applied to the center of
gravity of the package having a vertical component two times the
weight of the package h.lt.h its contents, a horizontal component
along the direction of travel of ten times the weight of the package
with its contents and a horizontal component in the traverse direc-
tion of five times the weight of the package with its contents. In
addition, the tiedown lugs are designea to fail under excessive

loads before the outer shell of the cask ald be damaged.



<X
o
=
[ @ |
-
(& -
«X
|
——
o=
Q.
o
oz
a.




PROPRIETARY DATA

found by dividing the minimum yield by the calculated

stress. A safety factor greater than 1.0 is required for
icceptability See Table & i for minimum vield and

ultimate stress values used in the analyis.

P Stresses in material due to shearing is analyzed using the
"Maximum Energy - Distortion Theory" which states the
shearing ela: ( limit 1s !\ 5 57.7% of the tensile

) | ) 1
elastic limit As with 3.1.3.1, a factor of 1fety

greater than 1.0 is required for acceptability

Weld filler material rod is E70 Grade. Analysis is based
n American Welding Society Structural Code D1.1-79. For
fillet welds, shear stress on effective throat regardles:
f direction of loading is 30% of specified minimum ten-
le strength of weld metal. For complete joint pene-
tration groove welds with tension normal to the effective

area the allowable stress 1s the same as the base metal.

Fillet weld allowable stress (68,750 psi) (0.3)

4

in order to be more conservative, a weld efficiencyv of 85
I i ] idded Since all weld have been nondestructively

examined, weld efficiency is known to be greater than

Gross Package Weights

the respective gross weights ot the cask components and it

designated radwaste loads are as follows:
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necessary

8. L.8:1 Using
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“ 2.2 Load
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Note

4.2.2.4 Lift
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N Assur
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31& necessary and that intorn

shipping papers is delermine 1
slines provided and exer:
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in the handling of the pallet
yssible contamination, remove bot the
Ls trom the cask
Pallet Weight - 0 1Ib
even ] irums onto each pa f
r 4

Maximum Drum Weight - 800 1bs

one of the loaded pallets and place
side the cask. For maximum shielding,
€ proper orientation ot pallet (see

2 of Sketch 1).

N ] - 1 1
faximum Loaded Pallet Weight = 6,40

the other loaded pallet and place it
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e the cask on the top of the first
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r orientation of paliet (see Note
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s for removal of pallet at burial
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1.0 PURPOSE
This procedure describes the adn
exercised over the periodic mainte

SHl1pping packapge:

._).‘J 1.;~L,A\ Vo
2.1 The administrative control:
to the [ollowing maintenance
a) periodic miintenance an
by the package approval
the package 1n a meclhan
in conlormance with the
b) repair of nonconforming
parts or appurtienances
1tems Lo a condition 1in
approval,
2.2 The requirement { this pr

inspections ol packages req
radioactive material,

€.v Primary responsibility f(or
set forth in this procedure
sSupervisor,.

.4 The Maintenance Supervisor

assignment AlNd Supervision

contractor personnel

. ,(.‘,.L

1CcCessary

approval

coniormance package

implement requilreme:

Malintenance

responsible

} §
activities required and controlle

this procedure.

2.5 The Maintenance Supervisor

Aassipneda maimmtenanee dut os

accordance

involved and wilh the requircments

g0 PERIOD]IC JAIh{L}JH(L PPROGRAM

PACK A

[ollowing

J.1 The periodic maintenance program

maln elements:

pacKage

a) routine inspection ol the

after unloading;

U) rouabine martntenanoe

HNDC's headqguarters ol
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HNDC=0=-001 ’ 0 !J/lﬁ/D‘l Cask Maintenance & Hepall
| )

lor preparing written

instructions and/or chi Li1sts for
the performance of routine scheduled maintenance.
3.3.4 Thes instructions and/or checklists may
E€neric in nature or specific to a particul Wi
Oor package type, Where mecasurements or test \re re-
quired to determine the conformance of the ] fage o
part.thereofl with the package approval specific acceptance
Oor rejection criteria must be included in Ul yritte
instructions and/or checklists along with specifi re-
quirements for calibration or calibration checks of
measuring and test equipment to bLe used.
3.3.5 The Maintenance Supervisor shall be sole 1
sponsible for the preparat lon, use and control of the

written instructions and checklists delineating re
for routine scheduled maintenance,

J.3.6 Each package shall
maintenance al least once

receilve
every

)\‘.f"l_l'

routine
four (4)

montns,

3.3.7 The Maintenance oupervisor shall be re M

for scheduling routine scheduled maintenance for e

i

package.

J3.3.8

Routine scheduled maintenance may be per r
ci1ther

at HUNDC's headquarters or in the field .

determined appropriate by the Maintenance Supervis

J.3.9 The Maintenance Supervisor shall maintain

of all routine scheduled maintenance work done on ¢
packaga, The log shall include the following infor
as a minimum:

i) unigue log entry number for work identilicat

purposcs

L) package identilication

¢) date(s) manutenance performed locat 1

and

d) names ol individuals involved

e) Tag numbers for materials and SU
QA controlled Storage area and used for package

nance,

[) summary desceription of work performed (r

di1Cd

parts issucd [roi
malnte=-

juirement

ach

mation,

tho
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