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NEUTRON PRODUCTS, INC,

600, CASK AND SHIPPING PROCEDURE

SAFETY ANALYSIS

1. o PPING PROCE

6
Encapsulated OCo pins will be shipped from the Big Rock Point Reactor

4
(BRP) facility in Charlevoix, Michigan, to other licensed facilities by utilizing

equipment and personnel under full Neutron Products, Inc., control.
All aspects of the shipment will be under the general supervision of a

Neutron Products representative.

A cask, trailer, and tractor specifically designed for these shipments

will be provided by Neutron Products. The cask will accomodate

600,000 Ci of 60C:o and has been designed to meet all the requirements
specified in 10 CFR 71 for shipmen‘t of a large quantity of radioactive
material. This equipment is described in other sections of this document.

A typical shipment will consist of the following sequence of events,

The cask and trailer will arrive at Big Rock Point Reactor and the empty
cask will be unloaded from the trailer and transferred to the fuel storage
pool area. The tractor and trailer will proceed to a garage for preven=-
tative maintenance and repair, if required. The cask head bolts, cask
head, pressure gauge, and pressure relief valve will be removed and

the cask will be lowered to the bottom of the pool.

The irradiated 60C::o pins ar2 removed from one fuel element at a time and

placed in a storage rack on the pool wall. After all 60 of the 60Cc: pins

have been removed from the fuel elements, they are placed, one at a
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time, in a radiation scanning device to determine their individual activ-
ities. The actual unloading of the 6000 pins from the fuel elements and ;
subseguent cask loading be performed in accordance with the shipping . ‘-
requirements established by Neutron Products Inc., and in accardance'

with existing Big Rock Point opurating procedures.

After the cask has been completely loaded, the cask lid is then lowered
into position on the cask on the bottom of the pool. The overhead cram‘.
is used to raise the cask out of the water., As the cask israised out of
the water, radiation dose rate measurements from all surfaces of the
cask are made by Big Rock Point Health Physics personnel. With the
cask in the suspended position over the pool, flushing water lines are
connected to the cask. The flushing waterinlet and outlet lines are
connected to the bottom and top of the cask, respectively, by means of
quick disconnects. Demineralized water is flushed through the cask
and sampled for activity content. Flushing continues until the activity
level of the water is at an acceptable level as determined by sampling
and analyses. At the same time the cask is flushed mtemaily, the out~
side surface of the cask iscleaned with steamto remove residual external
contamination. When the internal flushing water has reached an accept~
able level, the flushing water inlet is disconnected so as to permit

the internal surfaces of the cask to air dry, After air drying, the cask
is purged with helium.

The cask is then lowered onto the decontamination pad adjacent to the
pool. Smear surveys of the external surfaces of the cask are made by
BRP Health Physics personnel to insure that no significant contamination
is present. Dose rate measurements are again taken., If the internal
and extama! contamination levels are acceptable, the cask lid is bolted
to the cask. During the interim betweén removal _of the cask from the
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NEUTRON PRODUCTS, INC. l

6000 CASK AND SHIPPING PROCEDURE |
|
SAFETY ANALYSIS
1, ‘ R i or %% sHIPPING P

Encapsulated 60C:o pins will be shipped from the Big Rock Point Reactor
(BRP) facility in Charlevoix, Michigan, to other licensed facilities by utilizing
equipment and personnel under full Neutron Products, Inc., control,

All aspects of the shipment will be under the general supervision of a ;

Neutryn Products representative,

A cask, trailer, and tractor specifically designed for these shipments
will be provided by Neutron Products. The cask will accomedate
600,000 Ci of °°

speciiied in 10 CFR 71 for shipment of a large quantity of radioactive

Ce and has been designed to meet all the requirements

material. This equipment is described in other sections of this document,

A typical shipment will consist of the following sequence of events,

The cask and trailer will arrive at Big Rock Point Reactor and the empty

cask will be unloaded from the trailer and transferred to the fuel storage

pocl arei.. The tractor and trailer wil! proceed to a garage for preven=~

tative maintenance and repair, if required. The cask head bolts, cask

head, pressure gauge, and pressure relief valve will be removed and N

the cask will be lowered to the battom of the pool.

The irradiated 6Q(’Ja pins are removed from one fuel element at a time and
placed in a storage rack on the pool wall. After all 60 of the 6oCc‘: pins

have been removed from the fuel elements, they are placed, one at a



and loading the cask on the trailer, the internal temperature of the
cask is monitored by means of thermocouples which are an integral part
of the cask. The temperature at the surface of the 60Ct:v pin zircaloy
cladding will be substantially below 580°F. which is its normal oper-
ating temperature while in the BRP core. The cask will be allowed to
come to the thermal equilibrium before the cask is shipped off-site,

- -

A qualified driver, along with an NPI escort will ride in the tractor
which is radiation monitored and each individual will be provided per=
sonnel radiation monitoring devices, Both the driver and the escort
will have been trained in the fundamentals of radiological control and
will have detailed instructions as to the action they have to ‘take in any
conceivable emergency situation. The pre-determined shipment route
will avoid populated areas, and in general, will employ routes through
rural areas. Routine inspections of the cask at periedic intervals will
include radiation, temperature and pressure measurements in addition to
inspection of the cask, cask tie down devices and trailer for possibla
mechanical failures. The shipments will be made in compliance with
all applicable AEC ond ICC regulations.

Upon arrival at its destination, the cask will be surveyed to insure that
it meets the criteri for loaded cask acceptance. After receipt of the
cask, the cask will be transferred to the pool for unloading. Priorto
lowering the cask into the pool, the head bolts will be loosened and

the cask vented, As the cask is lowered into the pool, lines will be
connected to the top and bottom of the cask by means of the quick dis-
connects. The cask will be gradually cooled to prevent therm_.l shocking
by incrementally lowering the cask into the canal pool. Any steam gen-
erated in the cask during the cooling prdcus as previously stated, will



bi vented underwater into the pool in order to avoid an airborne contam-

in ‘ton problem. After the cask has cooled sufficiently, it will be lowered

to the bottom of the pool and the head removed,

P
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Approximately ten EmCo pins will be removed from the cask and placed

in a special rack on the wall of the pool. An open top tank will be placed
around the ten 6OCo pins located in the rack. The purpose of the tank is

to provide a water environment, separate from the canal water, while the

pins are in the pool in the unlikely event that the encapsulation integrity

of one or more 6000 has been violated, The water inside the tank will

be continuously recirculated through & filter by means of a small auxil- e
jary pump. The fil-er will be monitored periodically to determine whether ‘

or not activity is building up in the sysiem.

In any event, shipments will be made only {0 duly authorized licensees

" and in compliance with all applicable AEC and 1ICC regulations.

1. DESCRIPTION OF EQUIPMENT
' A. CASK AND ASSOCIATED EQUIPMENT

The equipment used for transporting the 6000 consists of

three units:
1. Cask
- R Trailer

A Shock Protection Frame
The trailer serves simultaneously as a shipping skid and as
part of the tie down device designed for increased stability

of the whole unit during transportation,

1. Cask
he cask, which is graphically described in O.G.
Kelley prints number 67-0442-1, 67-0442-2, 67-0442-3, -

and 67-0442-4, has & gross we'ght of 30,000 pounds
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and is Model No. 67-0442. The cask is a

right circular cylinder closed at one end and
haying the overall dimensions of 113.75 in

lon'gth by 37.75 in. in outside diameter (in-
cluding cooling fins). There is 2 §.0 in, O.D.

x 4.5 in. 1.D. type 304 stainless steel inner
cavity approximately 74.25 1?\. in length. 7The i
sides are shielded by approximately 8.9 in. of
lead, which 'n turn is surrounded by the outside
wall of the cask, the latter being an ASTM A7
carbon steel vessel approximately 7/8 in. thick,
The top and bottom of the cask are shielded with
approximately 10.6 in. and 9 in. of lead, respec-

tively.

The inner cavity is surrounded by sixty 3/4 in. O.D.
and forty-eight 1/2 in. O.D., type 304 stainless
steel tubes equally spaced on circles of 3 in., 3.75
in., 4.5 in., 5.25., and 6 in,, radii from the center
of the cask. These tubes are open at both ends and
are approximately 74.25 in. ldnq. The tubes are posi-
tioned and supported by four 15 in. diameter tube
sheets. The spaces between the tubes are filled with
lead bonded to the stainless steel tubes which serve

60

as receptacles for the = Co pins. Expansion voids

are provided at both ends of the cask.

The cask cover, which is also lead clad with ASTM A7
curbon steel, is attached to the top of the cask by means

il



of & bolted closure, consisting of two matched

flanges sealed with an "O" ring (Drawing 67-0442-4),
When closed and bolted, the cask is designed to oper-
ate at.ds psig internal pressure and is built to withstand
75 psig iest prescure. The cask cover is provided with

a 0.5 in. expansion void. The pressurized unit will

meet the requirements of the 1965 ASME Boiler Code, 4
Section VII, including latest addenda. The cask is

lifted by means of trunions located 180° apart on the

cask wall, and the cover is lifted by means of aremove~

" able lifting lug loca‘ed at its top. The lifting lug will

be bolted to the lid only during cask loading and unloading.
At all other times, it will be left off to prevent the entire
cask from being lifted by the lug onl;. The cask proper
rests in a horizontal position on the 0.5 in. thick steel
pad welded to both ends of the cask which not only

serves as a support for the cask but also as a tie down
for the cask when it is on the trailer. Twenty-seven
equally spaced cooling fins each 0.50 in. thich x 4.0in.
dean are welded to the outside shell of the cask.

There are ten pipe penetrations into the cask. Two of
these, located at the bottom and top of the cask, are

used to flush, dry and purge the cask internals. A
stainless steel relief valve in series with a2 10 to 13

micron absolute filter is connected to the other bottom
penetration by means of a quick disconnect for overpressure

protection. Another line located at the top of the cask lsads



to the cask cavity plenum 2nd is connected to a

pressure gauge by means of a quick disconnect,

The relief valve is designed to open at 45 psig and the
remov_nblo pressure gauge enables the internal pressure
tc be monitored directly. Six thermocouple wells are
provided for monitoring the surface temperature of se~ ;
lected 0.75 and 0,50 in, stainless steel tubes. \

The cask is sectioned approximately 53.9 in, from the
bottom by means of matched bolted flanges secled with
an “O" ring (Drawing 67~-0442-3). The purpose for
sectioning the cask in this manner is to permit the X
smaller cask thus formed to be used for the transpor-
tation of shorter length (€75 in. long) 6000 pins. The
normal transpcrtation mode, however, will utilize the
larqd cask. During transportation of either cask, se-
lected bolts connecting these flanges are provided
w.th wire safety seuls . A separate cask cover as
described in O, G. Print Number 67-0442-4, is pro-
vided for use with the smaller cask, This cover is

also provided with a 0.5 in. expansion void.

The yoke for lifting the cask and the cask trunions are
described in Drawing 67-0442-5.

Summaries of the thermal, pressure and structural con-
siderations in the design of the cask are given in Appen~
dix A of this document.

2 Trailer

The 60(.‘,o cask will be transported on a modified depress22

platform, heavy duty trailer originally designed for tha trans~-

7e









— e

111,

The vehicle will carry emergency radiation warning
signs and equipment as well as the standard {lares
and markers required by the ICC.

-

A.  DESCRIPTION OF ’co CAPSULES .

NP1 GOCO sources are available in two basic types, hollow and
solid sources. These sources are shown in Figure 1. All sources
are singly encapsulated in type 304 stainless stee! capsules having
an outside diameter of 0.271 * 0.0015 in., & nominal wall thick~
ness of 0.010 in. and overall lengths of 5-3/8 in..10 in., and

12 in. Each capsule has been sealed with a 1/8 in. plug by high
integrity tungsten inert gas welding.

All targets have passed dye penetrant and x-ray inspections. In '
addition, the hollow targets, which are filled with helium to pre=~ -
vent oxidation ¢{ the cobalt metal, have pas.ud helium mass
spectrograph leak testing as described in Appendix II, The small
void space at either end of the solid targets contains argon, and

accordingly, the solid targets cannot be helium leak tested.

The central metallic cobalt core in the solid sources is in intimate
pnysical contact with the inner stainless stee! cladding and weighs
83.7, 69.5, and 35.7 grams per 12, 10 and 5-3/8 in, solid source,
respectively. The tolerance in cobalt weights is £ 1,7 grams per

source.

The cobalt in the hollow sources is in the form of a uniform pitch
coil made from wires having diameters of 0.046 and 0.080 in.
The nominal metallic cobalt weights are 35 % 0.5 grams for the

12 inch hollow sources and 29 ton,s grams for the ten inch sfources.

~10=



-

PP ———p—

The average source activity per i2 inch source will range be-
tween 500 and 1700 curies per source although higher activity

gcurces may be prepared,

In ordGr to ;:rovido a material environment compatible with the

Bie kock Point reactor core the stainless stgel clad GOCo scurces ,
are engupsulated in a zircaloy tube having an O.D. of 0.344 1~.,
a wall thicknes. of 0.031in. and ¢ length of 75 in. prior to
insertios into the BRP fuel elements. Three loading arranjements
for the 600':' rources in the zircaloy tube are possible: five 12
nck souices and one 10 inch souive; thirteen 5-3/8 inch sources;
or seven 10 inch sources. The sources cre held rigidly in posi-
tion in the zircaloy wbe by means of a spring inserted between
the capsules and the zircaloy tube and pluy. Each zircaloy tube
{s seuled with an end plug adaptable to a remoie handling tool

by means of high integrity tungsten inert gas welding.

With due regard for the protection afforded by the shipping cask
ard in view of the fact that the 60C:c is doubly encapsulate& in
stainless steel and zircaloy, releasc of 6000 uinder the hypo~-
thetical accident conditions specified {n Appendix B of 10CFR71

is not considered credible.

B.  DECAY HEAT REMOVAL

The heat transfer criteria of Appendix A and Appendix B of 10CFR71
are met by the cask design. Under conditions of maximum ambient
temperature (1300}‘) in still air, the cask will dissipate the maxi-
mum decay heat of § kw to the inner cask wall, through the lead
shieiding, and to air through external cooling fins, even when as-
suming 30% of the gamma energy releuad.[rom the most active

alls
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conceivable svurce to be absorbed by the source. Taking
no credit {or convection or conduction heat transfer from
the source to the inner cask wall, the maximum temperature

of the sources is calculated to be no greater dan 580°F
which s thiir namal operating temperature while in the ERP

reactor. The calcula.ica showing the heat transfer capability
of the cask is presented in Appendix I of this document.

Heat transfer calculations under hypothetical accident con~
ditions are also presented in Appendix I and indicate that

the spe..fied thermal criteria are met,

G. STRUCTURAL INTEGRITY

Safeguards &¢pe sts of the cask structural design under normal
conditions of transport and aypothetical accident conditions are
verified by the calculations in Appendix [, Itis, therefore,
contended that the present design affords adequate structural

Jﬂl@@ﬂw .

D.  EXTERNAL RADIATION LEVELS

The regulations set forth in Order No, 70 to 43 CFR, Parts 71-79
require that the external gamma radiation will not exceed 2C0 mil-
liroentgens per hour at any readily accessible surface; 10 milli-
roentgens per hour at six feet from the external surface of the
vehicle; or, 2 miliroentgens per hour in any normally occupied
position (tractor cap) in the vehicle. The shield design meets
these criteria. A- describad in cther sections of this document,
radiation measurements prior to shipment and enroute will verify

that the radiation levels of the cask are within specified limits.
The driver and escort who will accompany shipments will be

shie'ded such that their constant occupancy of the tractor cab
(approxamately 8 ft. from the cask) will not subject them to doses

13+
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approaching the occupational radiation exposure lim:ts
specified by 10CFR20,

E. S NTECRITY

In order to ;;mvida adequate integrity with raspect to con~
tainment of the pressurized helium, the cask has been designed
according to ASME Boiler and Pressure Vessel Code, Section
VIII, 1965 Edition including latest addenda. Appendix ] of this x
document contains verification of conformance with Code re~
quirements and standards for normal conditions of trinsport
specified in Appendix A of 10CFR71, The maximum expected
operating pressure of the cask is 45 psig and the designed
pressure is 75 psig. A pressure relief valve will prevent the
pressure from exceeding a pre-set value of 45 psig. The ves-
sel will be acceptance tested by hydrostatic testing at 75 psig,
and a full pressure hydrostatic test will be repeated approxi-
mately once par year thereafter, The pressure relief valve will

als0 be tested everv time a shipment is made.

ACCEPTANCE TESTS

Prior to accepting the cask, NPI will determine and assure that the cask

has been fabricated in accordance with the design approved by the Com~

mission. Additional acceptance tests, as described below, will also be

required.

A.  HEAT REMOVAL1ESTS

Pric - to acceptance ot the cask and its appurtenances from
the vendor, proof tests simula‘’ing the neat input of the 60C:r:
pins will be performed to demonstrate that the heat removal

capability of the cask 1 adequate to meet the cesign limitations.

‘)
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B.  PRESSURE TESTS
Prior .» acceptance from the vendor, the cask must pass a 75 psig
hydrostatic pressure test. This test will be repeated at regular

intervals during use of the cask, at approximately tvelve month
intervals, Prior to each shipment, the cesk will be pressure
tested at not less than 40 psig bui belcw 75 psig, The relief

valve will Le tested prior to each shipment.

OPE ON!

A.  CASK LOADING

Loading and unloading of the cask will be conducted under the
direct supervision of NPI. These procedures will conform to the
cask manufacturer's recommendations and the requirements of

the facility license as it pertains to the handling of by-product
materials. Identification of individual 600:: pins transferred will -
be carefully checked and recorded prior to loading.

B.  INSPECTION PRIOR TO SHIPMENT

After the cask is loaded and the cover is installed, it will be
lifted out of the fuel storage pool, decontaminated and pres-
surized. The cask will then be loaded on the trailer and per-
mitted to come to thermal equilibrium. Durirg this time, pressure
and temperature readings will be takeu at regular intervals. Ex~
amination of the lid gasket will be made prior to each shipmant,
and whenever the cask is separated to allow use of the small

sections the "O" ring gasket and surface will be examined.

External radiation levels will be measured by conventional sur-
vey meters to ascertain compliance with the limits established
by 49CFR, Parts 71~79. In the event that maximum permissible

o » .
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limits are exceeded, the cask will be returned to the pool and
the 6°Co loading altered as required. A final check of the cask
external contamination levels will be made by conventional
smear survey techniques. Any external surfaces showing signi-
ficant contamination levels will be decontaminated as required.

The tractor, trailer and cask will be inspected for conformance
with ICC regulations prior to departure from either site. If the ,
cask contains 6000. the shipment will be placarded in compli=

ance with ICC regulations.

C. ENROQUTE INSPECTIONS
At periodic intervals enroute, the driver or escort will conduct a
safety inspection of the vehizle an’ cask to determine their gen-
eral condition, At the same time the inspector will observe and
record in a permanent log the cusk pressure and the temperature
at various points., kadiation levels will also be measured and
recorded, The inspector will also check the cask support struc~
ture for loose or missing bolts, and will tighten or replace such
bolts before proceeding. These insnections will be conducted

in accordance with consistent procedures and a written lcg will
be maintained. .

D. A N 1
Cask unloading will be performed under the direct supervision
of NPI.

E. "ECORDS AND REPORTS
Pursuant to Section 71.62 of 10CIFR71, NPI will maintain those

records which are applicabie to the shipment of GOCca. A copy
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of the rer ~-is will accompany the shipment and a file copy will
bt maintainsd by NPI for at least two years after the records are
generated. These records will include the results of pre and en-~
route shipment inspections. In addition, all records required by
12C regulations will be maintained by NPI.

. Any instance in which there is substantial reduction in the cffec»:

tiveness of the cask during use will be reported to the Division ¢
of Material Licensing, U. S. Atomic Energy Commission, Wash-~
ington, D. C. within 30 days.

EMERGENCY PROCEDURES
A.  INSTRUCTIONS

The driver and escort will be properly trained ard of sound
judgemen:, and shall be provided with written instructioas
covering emergency procedures to be fol'owed in the event

of an accident or malfunction.

B.  ACCIDENTS

In the event of a vehicular accident of any kind, the driver or
escort will notify local civil authorities as quickly &5 possible.
In the case of a major accident, or one in which damage to the
cask is suspected, or in any case where there is suspicion or
evidence of release of radioactive material, the driver or escort
will notify the Manager of ths n2arest AEC Operzations QOffice
immediately. Either the driver or escort shall be in attendance
and maintain security in the event of any accident. Such noti-
fication will also be given in the event of theft or loss of the

material.

16~
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( TITLE 10
! CODE OF FEDERAL REGSULATIONS
10CFR 71 and IAEBA STAIIDARDS

’i-;ilo naterial, Cobalt 60 is a

Cobalt 60 is 1ot a
wlile pex Appundix C, Sinse the anount

Group III ralicnu

of Cobalt €0 execeeds 200 cuzies, it is classified as a
%

large quantity and
these regulatioas.,

iwerefore falls under the scope of

4

Does not apply since the matcxiil being shipped is not
covered by the catego:y defined by this Paragraph.

Para 71.6 Does not apply since the package csntains a large
quantity of licansed material,

Para 71.7 The contents of tris P:iragraph do not apply at this time
since the design proposed is an entirely nev coatainer
which has not been aprroved by the 122,

Para 71.8 Tt is understood that all cormrunications conszerning this
regulation are to b2 processed through ARC per this
) Paragraph,
A '
Para 71.9 To be coiplied with,
Para 71.10 70 be complied, with
Para 71.11 There is a pos, ibility that specific exenptions may be
requested as pernitted by this parasraph.
Para 71.12 Does not apply since the uaterial being shipped is not
special nuclear material,
Para 71.12 Since a new liceise nust te issued, the contents of this
paragraph are? not azp;slicanle.
Para 71.21 (a) Pacsage cescripiion per Paragraph 71.22 by O, G. Kellay
. & Company, Ine.
(b) Package evaluation per Paragranh 71.23 oy O, G, Kelley
« Company, Ine.
(c) Procedural controls per Puragraph 71.2 : by Meutzon
: Procucts, Inc,
v
> L4
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- Para 71,23
Para 71, 24
Para 71, 25
Para 71,31

(

ara 71.33

Para 71, 3¢

R

(2) l

(b)
(c)

()

(o)

() &

(c)

Package Evaluation
See subpart (c) review
Not applicable

Not applicable

Procedural Controls to be prepared by Neutron Products, Ine.

Will be complied with
Subpart (¢) Packaging Standards

Because of the material selected and the proposed method
of construction there will be no significant chemigal,
galvanic or other reactions between packazing components
or packaging componernts and the contants,

Refer to O, G, Kelley & Company, Inc. Drawirdg 67-0242

(1), (2), (3), and () See O. G. Kelley & Company, lne.
Drawing 67-0=42'and calculations.

(1), (2), and (2) See O. G, Kelley & Company, Ine.
Drawing 67-0412 and calculztions.

See calculations,

This paragraph does not opply since no fissile materials
are being shipped,

(1) The ability of the p acha e to vitastand conditions likely
to occur in normal transy will net, inthis case, be
determined by subjoctin g a sample package cr scale model
to a test, bul by other czgazssment. Such assassmeont to be
ecithar a m..tnar:.:.‘.i al invastization of cenditicns spesified
in Paragraph 71,35 or by referring to previously aparoved
design datails,

(2) The

-
flac a packaze of conditisns likaly to occur in
an ac i nt "‘1 11 b2

&s aessed mathematically,

The controls p*cwos*d Ly Nautron Produsts vn

Paragraph 71,24 may permit the AEC to ap-aro 'S
conditions of tr «nssort cnd hypothstisal accident
than these specilied in Poragzraph 71,25 and .1 3

<.' ifaren
conditions
S
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8. Penetration of any cask surface by a 1-1/4 inch diameter steel
pin weighing 13 pounds dropped from a 4 foot height. This test will
be performed on the cask after construction and the cask examined,
It is to be noted that during fabrication greater loads which could
cause puncture occur (i,e., crane hooks, sledge hammers, chipping
guns). .

9. Compression not required since cask weight exceed 10,000
pounds.

APP - A ON

Evan with the aid of simplifying assumptions, the series of hypothetical
accidants doas rot readily admit of mathematical analysis. Complicating
all this further is the fact that the mode of shipment of this cask is as an
integral part of a trailer, thus making the plausibility of either a clean

end drop, a clean side drop, or = corner drop so remote as to be incredible.
The end result of all this is @ conviction that the assumptions are somewhat
more important than the analyses. Nevertheless for the purpose of securing
a license, we have sought to comply with the requirements for the drop and
fire test performing an analysis of the modes which admit of credible
analysis, ;

We beliava that the most serious potential accident is an end drop of a

fully loadad cask as a result of which the lead in the cask might shear

away from the outer wall and the tube bundle in the ceater of the cask and
fall onto the end plate, transmitting its load to the weld. We have analyzed
for this hypothetical condition and found the lead to hold, although without
much margin. In any event, although the lead might conceivably deform
somewhat, the possibility of it breaking loose and becoming 2 missile within
the cask did not prove to be credible,

In evaluating the fire hazard, we found that the lsad melts, but not complately.
We have no basis for assuming a2 cask integrity failure and have provided
enough void space to limit the buildup of pressure due to the compression

of air within the shielding space to a few hundred pounds per square inch,
which is above the code rating of the cask but well within its design
capability, even for complete melting.
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In view of the fact that the cask is made an integral part of the trailer, and
further, because the cask is swrounded by a substantial crash framz, also
made an integral part of the trailer. we believe that the "package"” to be
analyzed for the sequence of events defining the hypothetical accident is

the cask as an integral part of the trailer. However, the analysis of the
consequences to this “"package" is even more complex than the anxliysis of
consequences to the casx alone; and in view of the fact that tt2 cask slone
appears to survive the Accident without loss of integrity, we elected to spare
ourselves the rather speculative exercise of analyzing what we cunsidar to be
the true "package."
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APPENDIX II

NPI HELIUM MASS SPECTROGRAPH TEST PROCEDURE




APPENDIX 11

NPI HELIUM MASS SPECTROGRAPH

LEAK TEST AOCLLCURE*

General Test Method

Each finished source assembly shall be subjected to & pressure of
300 psig minimum with helium for a period of one~half hour. The
assembly shall then b2 removed t¢ an evacuation chamber. The

chamber shall be evacuaied to the specified pressure and monitored
with a leak detector,

Detailed Procedure
Pressurizing

Place the finished source assembly in a pressure tube.

Using helium bottle pressure, purge the pressure tube of
air.

Pressurize the tube to 300 psig minimum with helium and
maintain for a period of one ~half hour.

|
Depressurize the pressure tube and remove the source as- e
sembly ‘o the evacuation chamber. :

Helium Leak Detector

Operation of the leak dctector shall be strictly in accordance
with the manufacturer's instructions.

The leak detector and vacu.m system shall be calibrated by
using a calibrated standard leak before and after leak testing
of each source capsule. When checking the leak detector

the regulated powear supply shall be turned on for a least ten
minutes before any readings are taken and the internal pressure
of the leak tester shall not exceed 0,] micron for at least five
minutes with the throttle valve wide open. The leak detectors

* This pivcedure is in accordanca with the United States of America '

Standards Institute leak test guide included in the proposed standard
entitled "Classification of Sealed Radioactive Sources".

)
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shall be adjusted to a reading of at least 8-10 leak rate
meter full scale deflections when & 1.4 5. 10-6 std cc/sec
glass standard leak is used, .

In calibrating the vacuum system, the roughing pumps shall
be isolated from the system, and the standard leak placed

at the furthest point from the leak detc tors. Alter calibration,
valve off the leak. The system calibration readings shall be
10% or less of the leak calibration level in five minutes.

Leak testing shall be performed in well ventilated areas to
minimize the possibility of detecting heliur: contaminated air.

The vacuum system, exclusive of the vacuum chamber, shall be
kept under a continuous dynamic vacuum.

Testing of Source

Before each finished source assembly is tested, the following
blank tests shall be performed:

Source assembly background shall be determined by testing a
solid bar of the same dimensions and material, and with approxi-
mately the same configuration as the source assambly. The bar
is to be subjected to the pressurization previously described
prior to being leak tested,

Place the lower plug weld section of the finished source assem-
bly insiZe the vacuum chamber,

Evacuate the chamber and begin monitoring when the system
pressure falls within the range of the leak detector. This shall

be done with a maximum leak detector internal pressure of 0.1
microns and with the instrument set for maximum sensitivity.

The required procedure is to crack oper. the throttling valve on

the leak tester when the system vacuum reaches 5 microns or less.
A full open throttle is made only if the leak tester vacuum can ba
maintained below 0.1 microns,

If no helium signals are given after continuously pumping and
testing with an cpen throttle valve for one minute, isolate the
chamber from the vacvum pumps and accumulate any helium
.<akage for 30 minutes. Monitor chambar following the procedure
describad in preceding step.



( Data Required

Record the magnitude of leak indication for each of the fol~
lowing:

a. Chamber background.
b..  8olid background. |
e, Each of the {inished source sgsemblies.

Acceptance Criteria A

Ifcis lgu than or equal to b, or equal to or less than
1% 107" std ce/sec, the source shall be considered leak

free.
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