VISIKIBUIIUN:
FC Central File
NMSS rf

FCMC rf
SLBaggett

JuL 2 61983

MEMORANDUM FOR: Donald A. Mussbamer
Assistant Director for State

Agreesents Program
Office ¢f State Programs

FROM ; Bernard Singer, Chief
Material Certification: g
res Branch
Division of Feel Cycle and
Materfal Safety, mss

SUBJECT ; REQUEST FOR TECMNICAL ASSISTANCE

‘or your request dated June 78, 1983, we have reviewsd the {eformstion
submitted to the State of Marylamd by Mewtroas Prodects, Inc. We wnder-
stand that Neutroe Prodects, Inc. Preoeses to manufacture and commercially
distribute these Cobalt-60 sources.

e have had our e ineering staff review the submitial, however, they did
ot have adequate faformat on to perwit & suftable emalysis, Me meed
Newtrom Prodects, Ime. to provide additional faformation on the following
{tams -

oA mury detatled description of the sewrce, fnclude procedur:s

2. Dascriptions of the Oparoting conditions Tutended for the sowrca
Inciuding amy 11wftat!ons (eoviresment tempersters, cycles, etc. ).

J. Maximem strecs Yevels ? nd maximon awmber of cycles fa
daxige 11fe of 5. wree. doos the eoclosed 0'Donnsl) ¥
Assoctatas, imec, Feport apply to the change?

. e awy opercting restrictions befmg recomsended for the amended

Teense by the applicant or befng considered by the State that
thould be comsidered in as aalysis?

5. Was Al!ll!!wm&.c_ul Forw testing performed on the
souce? If mot, please provide data that shows the sowrcs will
Weet thess requiromemts. The sewrce :howld be evaleated to the
pew, July 1983, DOT Spocial Form tasting requirements.
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gget topfomy staff,

o pinnod B
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-t

Barnard Singer, "hief

Materfal Certi ‘cation and
Procedures Branch

Division of Fuel Cycle and
Materis' Safety, NMSS

We will continue our review wnon mt:ﬂpti2 the aboygyinformation. If you

uu any questions, pleas: contact Steve
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NEeUuTRON PRODUCTS inc

22301 M1, Ephraim Road, P.O. Box 68
Dickerson, Maryland 20842 USA
301/349-50001 1WX: 710-828-0542

October 27, 1983

‘83 "NV -2 R0 58

Mr. Charles E. McDonald, Chief
Transportation Cartification Branch
pivision of Puel Cycle and Material Salety
Nuclear Regulatory Commission

washington, D. C. 20555

Dear Mr. Mcbhonald:
Please confirm that we are reqistered as a user of the Chem~Nuclear Systems,
CH

MSI 1-13C radinactive materials shipping CASK as stated .n the attz2Thed
correspondence, fackage iden ification for this cask 18 USA/9044/B( )F.

inc.
Wwe find that the Certificate of Compliance for this package was not included
with others we received from your office on August 29, 1983.
Thank you.
Sincerely,
EUTRON PRODUCTS, INC,

\fiu)aL Sne 5(‘..1

Teresa L. Snyder
Traffic Department

Enclosure =«

TLS/kmw - »*




October 285, 1980

Transportation Braach “ e _

Division of Tuel Cyecle ond we. W &

" ¥aterial Safery ! g e

Ruclear Magulatory Cozrdssion . R in
~:¥ashingtony D.-C.- 20855 - '

Vi Mr. C. E. MacDonald 2 b

Chief, Traasportatiou Lraach A b b AR ke

seatliemsa: N

Pursuant to the roquirements of 10 CTR 71 °2, Heutroo?rodncn, : . ﬁ,‘_*;
Inc., as holdey of agreement state liccuce pusber XD-31—025~D1, : ’i‘ti z ‘ -:"
wishes to reoio:er as a veer of tha ChemNuclear Systems, Inc. C:!B!.‘ ‘r::'
1-13G rndlonctivn waterials -bipptcz cask. Packaza idautificatiea - _‘ ‘§‘\-
nuzber for l:hia cask is US\IS}OMP ( )7, MBL Docket Mo. 71-9"66 . . -: ;

“rap Sme A _k.' - Sincerely, .~ e
: - 7. SEUTRO% PRODUCTS, DIC. ..
- g g e " A\ ‘:‘ “.:.»L» - .",‘)’f;‘<;,- Yok o \

1575 ~ - M

-~

L W=y T2 s Carndne Sndin ( v )
e ; Q’uality .haurancc Fmgor oo S *g

: v = P L g - .,:c‘t.""w.' - .'*'g‘
A 13 . ] W 7?’(‘.’1-‘.“;“““? o
0 ce: Nr, K. Krasoer Lo TPy TSt oW i) = &‘."ﬁ%
s ~C~E Power Systama e T iprrar e badd sty ';‘.‘;;'};:"';‘m';i?;i"—:n. eat
b ~ = g ,,:‘ -

Py . ey N ;

B i ® - . s ' - . . e .y
3 AR L4 ; I . T oot Rrwe TRA N

C3/dlm

bee: Jeff Corun
Roger Gerbig



v_,u Mcg," UNITED STATES "
¥ 4 % NUCLEAR REGULATORY COMMISSION
L 7."
.5 W) # @ o WASHINGTON, ©. C. 20555 DEC 12 1980
5w N/ o £
e "ALLS ¥
v '\“/" c}!.
q"t.o‘“ DEC 10’980
FCTC:ZD:*
71-9044

Neutron Products Inc,
Attn: Mr. Marvin Turkanis
22301 Mt. Ephraim Road
Dirkerson, MD 20753

Gentlemen:

As requested in your letter, we have registered you in accordance with

the provisions of Paragraph 71.'2(b) of 1C CFR Part 71 or 49 CFR §173,393a

as a user of the following:

Model Package ldentification Number
GE-1600 USA/9044/8( )F
Sincerely,

: Charles E. MacDonald, Chief
Transportation Certification Branch
Division of Fuel Cycle and

Material Safety

cc: General Electric Co.
Attn: M™r. G. E. Cunringham
4.2 P.0. Box 460 ’
~ Pleasanton, CA 94566 v




FCTC:EPE
71-9081, 71-3044, 71-9152

Neutron Products, Inc.
ATTN: Teresa L. Snyder
22301 Mt, Ephraim Road
Dickerson, MD 20842
Gentlemen:
As requested in your letter dated October 27, 1983, we have verified
that you are registered in accordance with the provision of 49 CFR

Part 173.47) as a user of the following certificates of compliance.

Model Number Package Identification Numper
CNSI 1-13C USA/9081/8( )
GE-1600 USA/9044/B( )
CNSI 1-13CI1I USA/9152/8( )
Sincerely,

PR AW

Charles E, MacDonald, Chief
Transportation Certification Branch
Division of Fuel Cycle and

Material Safety, NMSS

cc: Chem-Nuclear Systems, Inc.
ATTN: Ms. Robin Deal
240 Stoneridge Drive, Suite 100
Columbia, SC 29210






Mr. Charies £E. McDonald
April 8, 1985
Page No, 2

Section B is the bottom section of cask Modes | and 1il, as described in the
Certificate of Compliance. In 1980 Neutron Products identified an Internal
leak in a drain/vent line in a location not accessible for repair. An internal
review of the satety significance was performed at that time and 1t was
determined that the only potential concern was loss of some lead shielding, by
migration into the source chamber, in a hypothetical accident condition. This
possibility !s mitigated by filling the unused volume of the source chamber as
descriced ahove. Section B was removed from service in 1984 for the purpose of
effecting repairs. The planned repair invoives installing a stainless steel
sleeve in the 4-1/2 inch diameter central role and sealing the holes in the
upper tube sheet, thereby isolating the source chamber from the cavity
containing lead shielding, and providing for drainage through the top.

Although we do not believe a structural review is required, our approach
involves a change in the method of cask drainage and, prior to initiating these
repairs, we will review with you the planned repairs and detalled drawings,
with the hope that you will concur,

Very truly yours,

NEUTRON PRODUCTS, INC.
—— Q

//Léx_cé, C W/\

Frank 3chwoerer, Vice President
F&ambn

NEUTRON PRODUCTS inc
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NEUTRON PRODUCTS inc

22301 Mt Ephraim Roed, P.G, Box 68
Dickerson, Marviand 20842 US4
) /349500 TW X TI0.82%5.0842

Mr. Charles E. MacDonald, Chief
Transportation Branch -
Office of Nuclear Material Safety and Safeguards |0 wimpey,. .. °3 >
U.S. Nuclear Regulatory Commission \‘-"}\ o> LaiCir [~/
Washington, D.C. 20555 -5 b Py,

Ref: Certificate of Compliance No. 5942 ‘ T e
Dear Mr. MacDonalg:

This letter requests 8 modification to the subject Certificate of Compliance to
allow Neutron Products to utilize the G.E. Model 700 shipping package to ship
cobalt-60 from the Savannah River plant to Neutron Products’ Dickerson,
Maryland facility.

Most of the irradiated ccbalt material is nickel plated and all of the material
is enca.ed in aluminum claddiny. However, the material has been stored
underwater for some time and the integrity of the nickel plating and aiuminum
cladding can not be assured. Therefore, the material can not be demonstrated to
meet the requi-sments of "special form", stipulated in articles 5(b)(1) and 6
of the Certificate of Compliance. Neutron Products proposes to ship this
material in a sealed, vacuun-dried, end helium-fiiled liner in the G.E. Mode!
700 shipping package. The liner, in combination with the shipping package, will
retain its integrity throughout the normal conditions of transport prescribed
by 10 CFR 71.71 and the hypothetical accident conditions prescribed by 10 CFR
71.73. Enclosed with this letter are (1) description of the iiner, (2) a
summary of the procedures for loading and drying the liner, (3) analyses of the
performance of the liner/shipping package under normal conditions of transport
ard hypothetical aacident conditions, and (4) proposed wording of a
modification to the Certificate of Compliance.

A check for the $150.00 application fee is enclosed.
Very truly yours,
NZUTRON PRODUCTS, INC.

fi;zzgcqu§§;£44ﬁﬁﬁ04/\_

Frank Schwoerer, Vice President
FS:imve

En-losures N
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ENCLOSURE 1

DESCRIPTION OF SEALABLE LINER AND SLEEVE
iner Design
The cask liner is shown in Neutron Products drawing 240139.

The lower portion is a 10 1PS Schedule 10 stainless cteel pipe, with a flanged
opening at the top and a flat-plate bottom. The underside of the bottom is
grooved to aliow water to drain from the cask cavity, outside the liner. A
small diameter pipe for purging water from within the liner runs from the
flanged opening to the bottom of the liner, Savannah River cobalt is In the
form of aluminum rods of approximately 0.94 inch diameter and 8 inch length.
These rods will be loaded into the liner, on rnasically a triangular pitch, with
up to 64 rods per 8 inch high layer. Appropr iate spacers/supports of stainiess
steel will be used to keep the rods in an upright position. There is room for
four such layers. The actual number in any shipment will be estapl ished by the
allowable curie loading or geometry, whichever is more limiting.

The lid of the iiner contains a spiral-wound stainless stee! and asbestos
gasket, which seals the large opening in the liner. The mating flanges are
machined with grooves that match the stainless steel chevrons of the seal. The
iid is held In place and the gasket compressed by twelve 3/4 inch bolts. This
design is clase to that of a standard flange for 10 1PS piping. The differences
are in the outer diameter of the flange (14-7/8 vs. 16 inch) and in the bolt
diameter (3/4 vs, 7/8 inch), which are limited by the 16 inch cavity diameter.

The 1id of the liner is penetrated by two openings: one to incroduce gas, the
other to purge water. Each opening has a stainless steel bellows valve, for
seal ing the opening, and a stainless steel hose connect ton. Enclosure 2
describes how these connections are utilized to purge water from within the
|iner, vacuum dry the contents, and fill with an inert gas. The valves and hose
connect ions are protected against impacts, which can result from the normal
conditions of transport and hypothet ical accident conditions of 10 CFR 71.71
and 71.73 by a section of 10 IPS Schedule 10 stainless steel piping and two
transverse plates of stainless steel. The transverce plates also support a
lifting pin.

The liner will be assembled, sealed and leak-tested prior to use., The gap
between the flanges (nominally 0.100 inch) <'1] be measured after the lid bolits
are fully torqued and the liner is demonstrated to be leak-tight. A shim ring
will then be machined to the thickness of the gap between flanges and will be
used, with a new gasket, when the liner is used to transport normal form
radios:tive material. This will ensure metal to metal contact at the flanges to
transmit impact !oads 1 the shipping package is dropped.

NEUTRON PRODUCTS inc
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ENCLOSURE 3

EVALUATION OF PACKAGE PERFORMANCE UNDER NORMAL CONDITIONS OF TRANSPORT (10 CFR
71.71) AND HYPOTHETICAL ACCIDENT CONDITIONS (10 CFR 71.73)

Genera|

General Electric Company has demonstrated (in a consolidated application for
certification, submitted to the NRC by letter dated March 18, 1980) that the GE
Mode! 700 shipping package wi!l survive normal conditions of transport and
hypothet ical accident conditions, except that the 1id gasket may fail. A way to
prevent any dispersal of radiocactive material under normal conditions of
transport and hypothetical accident conditions, since irradieted cobalt from
the Savannah River plant can not be demonstrated to meet the clad integrity
requirements for special form material, is to seal the cobalt within a cask
liner. This enclosure demonstrates that the cask |iner and seal described in
Enclosure |, when loaded and dried as described in Enclosure and contained
within the GE Mode! 700 shipping package, will remain intact through normal
conditions of transport and hypothetical accident conditions: and thus ensure
containment of radicactive material,

The following evaluation builds upon General Electric’s consol idated
application for certification, referenced above.

Normal Conditions of Transport

Thermal : The |iner components !stainiess steel shell, and stainless steel,
bel lows-type shutoff valves, and stainless steel/asbestos
gasket), the aluminum sleeve, and the contents of the liner are
unaffected by ambient temperature extremes defined in 10 CFR
71.71. Calculated temperatures at an ambient temperature of
B09F and a limiting heat load of 6500 watts are:

Cask surface 300°9F (ref: GE application)
Sleeve [.D. 339°F
Liner Q.D. 380°F
Gasket & valves C(400°F

Contents @ centerline 505°F,
These temperatures are sufficiently above and below 1imiting
temperatures for the materiais that ambient temperature extremes
will have no effect on liner or seal integrity. The pressure
within the liner will be approximately 15 psig, which is well
=ithin the capability of the seal and liner.

Pressure: The GE 700 package wi!l withstand the range of external pressures
def .ned in 10 CFR 71.71 (ref: GE application). The liner and its
contents will therefore be unaffected by external pressure.

Vibration: The GE 700 package will withstand vibration normally incident to
transport (ref: GE application). The liner fits closely within

NEUTRON PRODUCTS inc
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ENCLOSURE 3
Evaluation of Package Performance
Page No. 3

It appears, from damage suffered by the GE 100 package, that tho
average deceleration of the cask liner woulid be in the range of
50 to 100 g. However, Neutron Products has no quantitative data
from which to determine the maximum g-ioading. Therefore, to
establish a conservatively high g-loading, it is assumed that all
of the kinetic energy of the shipping package (cask, contents,
and overpack) is absorbed by deformation of the lead shielding of
the cask. The deformation and maximum g-loading are calculated
using a “dynamic flow pressure” and the geometry of the cask. A
conservatively high value of the g-lcading is obtained by using 2
dynamic flow pressure of 10,000 psi (ref: ORNL-NSIC-68, A Guide
for the Design, Fabrication, and Operation of Shipping Casks for
Nuc lear Applications, February 1970),

On this conservative basis, the energy to be absorbed by lead
deformation 1s 35,500 Ibs x 30 ft or 1.065x10® ft ibs. The
%n ups ide

. Thus

worst case impact, with respect tc liner integrity, is
down impact. The cross-sectional area of lead is 988 in
the force to deform the lead is 9.88x10® I1bs. As the lead
cross-sectional area is uniform in the axial direction, the depth
of lead deformation is 1.065/5.88 or .108 ft or 1.29 in. The
corresponding g-loading, which is uniform with deformatin, is
30/.108 or 278 g. All of the weight of the liner, its contents
and the cavity sieeve (670 lbs; ref: Enclcsure 1) is carried in
this postulated impact by the short section of 10 IPS Schedule i0
piping andﬁthe two transverse plates., That cross-sectional area
is 11.7 in¢, Therefore, the compressive stress at 278 g is 278

x 670/11.7 or 15,920 psi, which is weil! below the yield stress of
the material, Therefore, the shut-off valves and other hardware
on top of the 11d will not be camaged. Tne total weight of the
bottom Lection of the liner and cask sleeve (370 Ibs) is carried
across the closure flange by the shim ring, which prevents
further compression of the seal ring, that might affect the
integrity of the seal. Other stresses in the liner are also well
below the material yield stress.

A bottom-down impact results in lower stresses than those
analyzed above because (1) the bottom of the lead has a convex
shape, which would result in a lower g-loading and (2) the load
carried by the liner wall is relatively iow (230 Ibs). A

s ide~down impact, analyzed by the same conservative methodology
results in a maximum g-locading of 270 . Under this condition,
the wall of the liner is subjected to an equivalent pressure of
90 psia, which results in 8 hoop stress of 3,520 psi, well below
the material yieid stress,

NEUTRON PRODUCTS inc



ENCLOSURE 3
Evaluation of
Page No. 4

Puncture:

Therma | :

Water
Immersion:

Summary and

Conclusions:

Package Performance

From this conservative analysis, It (s concluded that the |iner
will retain its integrity if the shipping container were
LJbjected to a free drop of 30 feet.

General Electric has analyzed the consequences of this postulateo
occurrence to be not greater than for the GE Mode! 10u pachage
(ref: GE application). A test of the Mode! 100 package,
consisting of a 40 iInch dron onto a 6 inch diameter by 8 inch
long steel bar, resulted in local yielding of the protective
Jacket (overpack) but no penetration of the protective jacket ana
no damage to the cask (ref: Docket No. 71-5926, GE letter dated
January 25, 1980). If the local deformatior ¢® the protective
Jacket is greater than .144 inch for an impact In line with the
center of gravity of the package, the g-loading Jn the liner will
be less than calculated for the 30 foot free drop. Analyses of
the strength and stiffness of the liner indicate that for such
impacts, the local deformation will exceed .144 inch., Therefore,
the cask liner ang its seal would not be damaged.

General Electric has analyzed the GE 700 shipping package for
exposure to the fire prescribed by 10 CFR 71.73. A coast uwp
analysis indicated that a maximum temperature of 464°F could
result at the innermost lead node (ref: GE application). The
materials of construction of the liner, bellows-type shut-off
valves, and cask sleeve have acceptable mechanical properties at
this temperature. The stainless steel and asbestos gasket will
retain Its function up to 1000°F (ref: Parker Seals catalog).
Further, If the steady-state temperature difference of 1259
from the centerline of the iiner to the |iner surface Is
conservatively assumed to exist, the meximum center!ine
temperature would be approximately S90°F and the pressure
within the !iner would be approximately 18 psig. This is we!l
below the capability of the seal and |iner. Therefore, it is
concluded that the cask |iner will retain its sealing function
throughout the postulated exposure fire.

The seal on the cask liner is rated for a differential pressure
of 250 psi (ref: Parker Seal catalog). Therefore, the seal is
capable of preventing in-leakage of water at an external pressure
of 21 psig.

The assessments set forth above provide assurance that the
Neutron Products |iner, transported within the GE Mode! 700
shipping package, will not be adversely affected by the
Hypot“~*ical Accident Conditions and will retain its sealing
fune. .on.

NEUTRON PRODUCTS inc



ENCLOSURE 4

PROPOSED WORDING OF MODIFICATIONS TO CERTIFICATE OF COMPLIANCE NO. 5942

NOTE: Under)ining designates proposed additions to existing wording.

S,

(b) (1) Type and form of materio!

Byprodurt, source, and special nuclear material contsined in

solid oxide or metal form and in special form, or | i n
| iner construc in rdance wi ron Pr " i
240139 and ZAQHQ,

The radiocactive material must be in the form of fuei rods, or plates, fuel
assemblies, or meeting the requirements of special form radiocactive
material, or of normal form if sealed within a liner constructed in
accordance with Neutron Products’ drawings 240139 and 240138,

Prior to eazh shipment the silicone rubber 1id gasket(s) must be inspected,
This gasket(s) must be replaced if inspection shows any defects or every
twelve (12) months, whichever occurs first. Cavity drain line must be
sealed with appropriate sealant applied to threads of pipe plug. Sealable
liner, if used, must be v gg;mgﬂgg, such that a !.gm of ZZ Ha ;m pg
intained for in with th

and pressurized with helium tummmm
pressure, with no visible release of helium while the liner is underwater.

NeUTRON PRODUCTS inc
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Mr. Charles E. MacDonald, Chief
Transportation Certificztiorn Branch
Jivision of Fuel Cycle and

Material Safety, NMSS
T.85. Nuclear Regulatory Commission
7915 Eastern Avenue
ilver Spring, Maryland 20014

Lear Mr. MacDonald:

* have enclosed coples of Neutron Products, Incorpcrated, Quality Assurance
‘regram for the Transportation of Radicactive Materiais, Revision 5, December
-, 1985, This revisiorn is submitted in support of our request for renewal of
cur Approval for Radicactive Packages, Number 0121,

s+ stated in the enclosed Quality Assurance Program, it is Neutron Products
corporate pelicy to perforwm work on items important to safety it _ccordance
vith the requirements of I0CFR 71 Subpart H Quality Assurance. The objective
zZ this quality assurance program is to ensure the safety of company
personnel, the public, the local enviromment, and the users of the company's
vroducts, control of shipments and tim.ly delivery in compliance with
transportation regulations.

We would be pleased to provide any further clarification that might be
required.

Very Truly Yours,

aﬂ’@rs » [INC.
.[ Rangoho 15;7L4;1'£<1322247
v

dent
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LSTRODUCTION

Neutron Products, Imc. (NP1) was establisted in 1939 to produce
radioisotopes commerciallv. In part, the company is engaged in the
business of selling Cobalt-60 sources for teletherapy, intercavityv. and
industri-]l applications. Toward this end, company activities include
Cobalt-39 target design, procurement, transportation, and irradiation, as
we.l as Cctalt-60 transportation, processing, encapsulations, delivery,
installaticn, maintenance, and source replacement.

Neutron Products operates under the reculatory authority of the | %
Yuelear Hegulatory Commissien (NRC), the U.S. Food anc lrug

sdministrarisn (FDA). the U.S, Deparsmeént of Traasportatisza (207', and
tie “rate of Marviand Department of Heelith and lental Evsiene, This
Cuaiity Assurance (0,A.) Pregranm, fer the Transsortaticn cf Radicactive
Yararigl Raz Seen cavelopad in accoriincs widh 1he TeguLARions 53 the

i, hucisar Pegulatery Commission cantained in 40 CFx TasrSucparsH, ‘ans
sacisfies the criteria of the subpar:.

ia keeping with its corporate commitment Leutron Products hag preovided,
and will continue to provide, qualitr products and services to ite
customers. Efforts to ensure the saiety ¢of company perscnnel, the
putlic, the local environment, and the users of the company's procucts is
the objective of this Quality Assurance Program. Stated in another way,
Quality Assurance at Neutron Products is:

e a planning process whereby we enrure, to the greatest extent possible,
to periorz to our commitments;

e an investizative process that discovers on a timely basis, 1f we fail
to meet our commitments, the cause(s) of such failure; and,

e a remedial process for correcting any such deficiencies and such
repetiticn.

Neutron Procucts' approach to guality zssursnce and the content ¢I our
Guality Assurance Program are presented in the following secticns.

GENERAL QUALITY ASSURANCE APPROACH

10 CFR 71, Subpart H, provides 18 requirements for establishing and
implementing a quality assurance program for components of packaging
which are important to safety. The NPI Cuality Assurance Program
complies with these requiremeuts. This CA plan represents NPI's
application of these requirements to the transportation c¢f radicactive
materials. The QA approach presented in this document consists of the
following key elements:

Control Copy Number _
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3.

1

Quality Assurance Organization

The transportation of nuclear materials is the responsibility cf Division
IT11 of Neutron Preducts and is monitored by the Quality Assurance
orgznization of Divisien III.

The QA Manager of Division III, reperts directly to the President of
Neutron Products. He has the respernsibility tco establish standards and
identify instances of this performence or non compliance, and the
autsority to initiate, recommend, or require solutioms, and to verify the
implementation of solutions for quality related cperations, Also, he has
the zuthorite and respomsibility to secure such aaditicnal assistance as
is necessary to ensure that operations are conducted iz cenformance with
qua.ity assurance recuirements, and to suspend cperations until these
recuirements have beern met. The respensibilities of Neutron Produsts'
evisapel ir executing this Q4 progrss aves detailerd ia Table 1.0 "Jualicty

Assurance Responsibility Matriz:,"

o »

At U21 the line organization has the responsibility for the planmning,
execution, and documenting activities. The QA Manager, a&s appropriate,
participates and concurs in these activities and has the responsibility
for suéditing tasks. In view of NPl's size, maximum use of line
incividuals has been made. Line individuals will be qualified to check,
verify, test, and inspect actions of other line individuals. The QA
Manager will continually assess the effcctiveness of the overall program
and be responsible for program change, indoctrination, monitoring, and
cocrdination.

Linée management at NPI shall be responsible to provide that:
e rersonnel responsible for performing cuality related activities are
instructed as to the purpose, scepe and implementation of the QA

program, an( applicable procedures;

e Tarsonnel performing quality related activities are qualified in the
rinciples and techniques of the activity being perfcrred; and,

e ?roficiency of personnel performing quality related activities is
maintained.
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3.2 Quality Assurance Program B

The quality assurance program elements described in this document are
further delineated and implemented by quality assurance procedures and
detailed operational procedures that cover all quality related traunsport
operations at Neutron Products. A master list of these procewures is
updated and maintained by the Quality Assurance Manager. These
procedures address the personnel, sequence of steps to be followed, and
the equipment to be used in safety related operations,

The qualifications for personnel engaged in these operations is
established by Neutron Products' division management. Training which is
prizarily on the job, is recuired beiore perscnnel periorm safety relatec
activities. These training activities are documented. As stated
throughout the secticns that follow, safety related activities are
cerried cut v qualified personnel, in accordance with aprroved cdrawings
an¢ specificctions, accerding to quallty standards, in ooservance of
recognized engineering practice, with appropriate equipment, and under
guality controls., The quality related items t° which this GA program
applies are documented.

3.3 Design Control

For each quality related design activity for a transportation package,
specific organizational responsibilities shall be established. When such
transportation package design is required, existing specifications,
precedures, 0. instructions will be followed, or if necessary, new ones
will be developed, to assure that all applicable design criterla will be
translated into the required drawings and specificatioms.

To ensure that quality related design control is achieved, emphasis in
the design process will be placed on design process plannirg to determine
guality related aspects of the design, subsequent periodic design
reviews, maintenance of quality standards, and observance of recognized
engineering standards.

i The adequacy of quality related design and verification that the reguirec
design criteria have been achieved, shall be accomplisned by a Juality

: Assurance audit of the design process and the final design. Results of
. the audit shall be documented.
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3.4 Procurement Document Control

3¢5

Procurement documents for quality related items, are the products of the
development of arawings and specifications. As such, the criteria
established in Section 3.3 "Design Control" shall provide fhe necessary
assurance that the procu.ement documents meet the requirements of the
Quality Assurance program. Further, purchase orders issued for the
procurement of guality related items shall clearly show that the order is
subject to the provisions of Neutron Product=' Quality Assurance program
and that the materials, components, and equipment furnished by the vendor
must meet the required specifications,

Changes and revisions to procurement docurents shall be subject to the
same review and approval as the original decuments as specified in
Section 3.3.

Instructions, Procedures and Drawings

Specific controls in the form of imstructions, procedures, and applicable
drawings shall be prepared, reviewed, approved, and put into use for the:

e design of packages and components;
e preparation of quality related transport packaging for use;

e loading and unloading of radicactive materials from quality related
transport packaging;

e transport of the package; and,

e maintenance of the package.

These shall include such activities as.

e development of criteria, specifications, etc.;

e inspection and decontaminaticn;

® surveys for contumination and radiation;

® piocedures for loading, flushing and package closure;
e rigging and hoisting;

@ overpack placement;

¢ securing the package for transport;
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Changes to these documents receive the same reviews and approvals as the
original and are noted by revision number and date to be the current

version.

3.7 Comtrol of Purchased Materizl, Equipment and Services

The Quality Assurance Manzger, or his designee, shall be responsible for
ensuring that an evaluation of suppliers of quality related items shall
be done to assess their capability to provide quality services and
products. This evaluation can be based on a survey of the supplier's
facility, a review of the suppli _'s guality assurance program, if
appropriate, and a review of other records of the supplier. These
surveys and reviews shall be documented and such documentation shall be
maintained.

Documentation accompanving the receipt of quality related items shall be
reviewed for conformance with the purchase i.quest.

3.8 ldentification and Control of Materials, Parts and Components

The Quality Assurance Manager, or his designee, shall be responsible for
assuring that materials, parts and components for quality related items
are adequately identified and controlled in accordance with drawings, @
specifications or procedures established for their use. A record of such
evaluations shall be made.

3.9 Special Processes

Loading and unloading packages for radiocactive shipments are special
processes. These shall be performed in accordance with Neutron Products'
Quality Assurance procedures, QA 1003, Package Loading Procedure for
Radioactive Material, and QA 1004, Package Unloading Procedure for
Radiocactive Materials and Neutron Products' procedures applicable to the
specific shipping container., For other special processes, e.g. welding,
radiography, etc. that require certification and conformance with
standards, personnel and equipment qualifications shall be verified and
documented.

3,10 Inspaction Control

Quality related items shall be inspected upon receipt, receive periodic
inspections based on their use, and maintained in satisfactory operating
condition. The inspections and required maintenance shall be performed
under the supervision of Neutron Products' management, or another
qualified person designated by Neutron Products' management.
Modifications or repairs te quality related items shall be inspected in
accordance with tne original design and inspection requirements, or
acceptable aiternatives.
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Inspection, lest and Operating Status

Inspection, testing, and operating status of all shupping packages and
components shall be in accordance with NFI QC Procedure 1006,
Irnspection, Testing, and Operating Status Procedure for shipping of
Radicactive Materials.

ldentification, test, and operating status of each package and
component shall be known by the responsible line mana ers. Application
and removal of inspection tag markings, «nd shipping or other labels
shall be controlled in accordance with QC Procedure 1006,

The status of nonconforming, incperative, or malfunctioning packages or
compenents shall be clearly identified to prevent inadvertent use.

Nonconformin‘ Parts

Noncorforming materials, parts, components, and services shall be
controlled in accordance with NP1 QC Procedures 10)5 and 1006 which
require the identification, documentation, segregation of nonconfarming
items and the notification of tuc respensible individual. Designations
of individuals responsible for the review and disposition of the
materials are made in these procedures.

Documentation shall identify the nonconforming item, state ite

ins, cction requirements, describe the noncoaformance, and identify final
disposition. Approval of division management is required for finmal
disposition,

Acceptability of rework or repair shall be verified by reinspection and
retesting, as required, and c¢s originally inspected, or by an equivalent
method.

Corrective Action

The Quality Assurance Manager, or his cesignee, shall conduct an
evaluation, in conjunction with the appropriate line manager, of any
conditions determined to be adverce to quality (such as nonconformances,
failures, malfunctions, deficiencies, deviations, and defective
materials and equipment) to determine the need for corrective attienm.
Repair or replacement of nonconforming parts or the correction of other
deficiencies must be approved by division managemen:.

¥ollow=up reviews shall be conducted by the QA Manager to v =", the

Jroper implementation of corrective sctions and to clote o )
corrective action documentation.
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NeUTRON PRODUCTS inc

22301 Mt. Eparaim Roed, P.7). Box 68
Dickerson, Marviand 20842 USA
101 3495001 TWX 710-828-0542
Mr. “harles E. MacDonaid, Chief

January 8, neoxL
Transportation Branch

Offlce of Nuclear Material Safety and Safeguards
U.5. Nuclear Regulatory Commission
washington, 0.C. 20555

Ref: Certificate of Complisnce No. 5942
Dear Mr. MacDonald:

This letter responds to your letter dated December (2, 1985; and supplements
our application of November |1, 1985, In which we reauested a modification to
the s.bject Certificate of Compliance, to allow Neutron Products to utilize the
G.E. Mode! 700 shipping package to ship cobalt-60 from the Savannah River plant
to Neutron Products’ Dickerson, Maryland facllity,

The following supp!ementary iInformation is submitted with this letter,

1. Complete engineering drawings of the liner, which includes: weld
symbols, welder qualificstion requirements, and a bill of materials.

2. Demc ..cration of the leak tightness of the |iner under normal and
accigent conditions, by analyses described in Enclosures 3 and 3A,

Mod| fled procedures to assure the dryness of the |Iner, described In
Enclosure 2.

This aaditional information is submittea in the form of revised drawings and
revised pages, n which the revisions are identified by vertical lines in the
right hand margin.

Very truly yours,

NEUTRON PRODUCTS, IM

MM
frank Schwoerer, Vice President

FSimve
Enclosyres
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ENCLOSURE |, Rev,

DESCRIPTION OF SEALABLE LINER AND SLEEVE

‘in:r Q:!1gﬂ

The cask limer is shown In Neutron Products drawing 240139,

The lower portion is a 10 IPS Schedule 10 stainiess steel pipe, with a flangec
opening at the top and a flat-plate bottom, The w.dersige of the bottom is
grooved to allow water to drain from the cask cavity, outsige the liner, and t2
provide rotatinnal restraint when the cover bolts are torqued. A small diameter
pipe for purging water from within the |iner runs from the flanged opening to
the bottom of the |iner, Savannah River cobalt is in the form of aluminum rods
of approximately 0.94 inch giameter ang 8 inch length. These rods will be
loaded into the |iner, on basically a triangular pitch, with up to 64 rods pe:
8 inch high layer, Appropriate spacers/supports of stainiess steel will be useo
to keep the rods in an upright position, There is room for four such layers,
The sctual number in any shipment wil! be established by the allowable curie
loading or germetry, whichever is more limiting.

The 11d of the 'iner contains a spiral-wound stainless steel and asbestos
gasket, which i 18 the larje cpening in the liner., "he mating flanges are
machined with grooves that match the stairiess steel chevrons of the seal. The
11d is held In place and the gasket compressed by twelve 3/4 inch bolts. This
design 's close to that of a standard fiange for 10 1PS piping. The differences
are in the outer diameter of the flange (14-7/8 vs. 16 inch) and in the bolt
diameter (3/4 vs, 1/8 inch), which are |imited by the 1§ inch cavity dliameter.
The closure meets the reaquirements of the ASKE Boiler and ®ressure Vesse! Code,
Section VI1l, Div. 1|, as described in Enclosure 3A.

The |id of the |iner is penetrated by two openings: one to introduce gas. the
other to purge water. Each opening has a stainiess stee! bellows valve, for
sealing the opening, and 2 stainiess steel hose connection. Enclosure 2
describes how these connections are utilized to purge water from within the

| Iner, vacuum dry the cortents, and fill with an inert gas. The valves and hose
connect ons are protected against impacts, which can result from the normal
conditiuns of transport and hypothetical accident congitions of 10 CFR 71.71
and 71.73 by a section of 10 IPS Schedule 10 stainiess stee! piping and two
trans erse plates of stainless steel, The transverse plates also support a
1ifting pin.

The liner will be assembled, sealed and |eak-tested prior to use. The gap
petween the flanges (nominally 0.100 inch) will be measured after the |!d boits
are fully toraued and the 'iner is demonstrated to be leak-tignht, A shim ring
will then he machined to the thickness of the gap between flanges and will he
used, with a new gasket, when the |ine~ is used to transport normal form
radinactive material. This will ersyre metal to metal contact at the flanges to
rransmit impact 'oags f the shipping package is dropped.

NEUTRON PRODUCTS inc



ENCLOSURE
Description of Sealable Liner and Sleeve
Page No. 2

The weignt of the |iner Is approx imately 250 pounds. The maximum weight of the
contents is 180 pounds. Thus, the loaded weight s a maximum of 430 pounds.

‘ v ﬁ {
The siseve design (s shown in Neutron Progu ts drawing 240138,
The sleeve is a7 annular cy!inrder of aluminum, that fills the space between the
wall of the liner and wall of the cavity. [ts purposes are to enhance rad.al
heat transfer and to support the |iner against lateral impacts.
The weight of the sleeve (s approximateiy 240 pounds.
i | we: Qf (I‘.!B :Q!“gﬂ:!
With a maximum weight of 430 pounds for the |iner ana its contents and a sleeve
weight of 240 pounds, the maximum weight of the contents of the shipping

package is 670 pounds, which conforms to the 1imit of 700 pounds specified In
article S(b)(2) of Certificate of Compliance No. 594Z.
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ENCLOSURE 2, Rev.

SUMMARY PROCEDURE FOR LOADING, DRYING AND SEALING LINER

|

Place the bottom portion of the liner in a holding fixture in 3 working
platform, that |s submergec at least ten (.0) feet below the surface of the
water 1., the storage poo! (basin).

Transfer the cobalt-60 containing aluminum rods from storage buckets to the
| iner.

When the liner is fllled, install the 1igd, with Its integral seal and with
noses attached to the two hose connections on the 'id. One hose shall
connect to a source of heliumi the other shall run to a water container,
Install and tighten the 11d boits with a long-handled tool.

Supply helium with sufficient pressure (approximately 25 psia) to displace
water from within the liner. Collect the discharged water in & container
ano measure its volume to ensure that essentially all of the water has beer
removed. During this step, cbserve the top of the |iner for indication of
nelium )eakage. |f such indication exists, retorque the !id boits and/or
replace the gasket and repeat this step.

Connect a vacuum pump to the dlischarge |ine, Run the vacuum pump unti! a
vacuum of 29.5" Hg can be maintained for S minutas with the pump turncd
of . (This Is ingication that all w~ater has been removed from the |i~er,)

Close the discrarge valve, using a loeng-handled tool.

Flll the liner wi‘th nelium to 2 to 3 psi above the ambient hydrostatic
pressure. (Pressure in psia (s given by: water depth In feet times 0.43
plus 14.7.)

Close the helium inlet valve with a long=-handied tool. Dbserve the |iner
for ingicacion of helium leakage. |f leakage is inadicated, make the
nernssary corrections and repeat steps as necessary to ensure that the
liner g dry and filled with helfum to the specified overpressure,

Pull the hoses of f the hose connections.

. Lower the GE 700 cask, with the sleeve inserted, into the pool.

. Lift the sealeg |iner from the work platform ang insert it into the GE 700

cask,
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ENCLOSURE 3, Rev.l

EVALUATION OF PACKAGE PERFORMANCE UNDER NORMAL CONDITIONS OF TRANSPORT (10 CFR
71.71) AND HYPOTHETICAL ACCIOENT CONDITIONS (10 CFR 71.73)

angrgu

Genera! Electric Company has demonstrated (in a consclicated app| ication for
certification, submittec to the NRC by letter dated March {8, 1980) that the GE
Mode! 700 shipping package will survive normal conditions of transport and
hypothet ical accident conditions, except that the |id gasket may fail. A way <
prevent any dispersal of radiocactive naterial under normal conditions of
transport and hypothetical accident conditions, since Irradiated cobait from
the Savannah River plant can not be demonstrated to meet the clad integrity
requirements fcr special form material. !s to seal the cobalt within a cask
|iner. This enclosure demonstrates that the cask !iner and seal described In
Ernclosure |, when loaded and dried as described in Enclosure 2 and contained
within the GE Mode! 700 shipping package, wil!l remain intact through normal
conditions of transport and hypothetical accident conditions: and thus ensure
containment of radioactive material.

The following evaluation supplements General Electric’s consol idated
aspplication for certification, referencea above.

Norma | Conditions of Transport

Thermal: The | .ner components (stainiess steel sheil, and stainless steel,
bellows-type shutoff valves, and stainless steel/asbestos
gasket), the aluminum sleeve, and the contents of the liner are
unaffected by ampient temperature extremes defined in 10 CFR
71.71. Caleulatea temper stures at an amoient temperature of
R0OF and a !|imiting heat 10aa of (500 watts are:

Cask surface 3000F (ref: GE app!ication)
Sleeve 1.D. 3390F
Liner 0.0. IB0°F
Gasket & valver <4000°F

“ontents @ centerline S0ECF,

These temperatures are suffi~‘ently above and below limiting
temperatures for the materia s that ambient temperature extremes
will have no effect on |iner ar seal integrity. The pressure
within the liner will be approximately 15 psig, which is well
within the capability of the seal and |iner. The bolted closure
of the |iner and the isolation valves are designed for these
conditions, as described in Enclosure 3A.

Pressyre: The GE 700 package wil)l withstand tne range of external o essyres

gefined in 10 CFR 71.71 {(ref: GE application). The |iner and its
contents will therefore be unaffected Dy external pressure.
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ENCLOSURE 3
Evaluation of
Page No, 3

Packaye Ferformance

Damage sustained by the GE 100 package in a test 30 ft, arop, anc
its general similarity to the GE 700 package, Indicates that the
average deceleration of the cask |iner upon impact from a 30 ft.
drop would be in the range of 50 to 100 g. However, Neutron
Progucts has no auantitative data from which to determine the

max imum g~loading, To establish a conservatively nigh g-lcading,
it is assumed that al! of the kinetic energy of the shipping
package (cask, contents, and overpack) is absorbed by deformation
of the lead shielding of the cask. The deformation and maximum
g-loading are calculated using a "dynamic flow pressure” and the
geometry of the cask. A conservatively high value of the
g~loading Is obtained by using a dynamic fiow pressure of 10,000
ps! (ref: ORNL-NSIC-68, A Guide for the Design, Fabrication, and
Operation of Shipping Casks for Nuclear Applications, February
1970).

On this conservative basis, the energy to be ¢ bed by lead
deformation is 35,500 Ibs x 30 ft or |.065x10° ft Ibs. The

worst case impact, with respect to !iner integrity, is ups ide
down impact, The cross-sectional area of lead s 988 Iné, Thus
the force to deform the lead Is 9.88x105 I1bs, As the lead
cross«sectional area is uniform in the axial direction, the depth
of lead deformation (s |.065/9.88 or .108 ft or '.29 in. The
corresponding g-loading, which |s uniform witt Jeformatiun, is
30/.108 or 278 g. The integrity of the |iner, the boited ¢ ' zure
and gasket, and the shutoff valves and tubing have been analyzed
for these conditions, as described in Enclosure 3A, It i3
concluded that resultant bolt and gasket 10ads and stresses are
acceptable ang, therefore, the integrity of the Iiner will be
maintained.

A bottom-down impact s less severe ihan a top~down impact
necause (1) the bottom of the lead has a convex shape, which
would result in a lower g-loading and (2) the loads on the
closure of the |iner are relatively low. A side-down impact,
analyzed by the same conservative methodology results in a
maximum g-loading of 270 g. The integrity of the |iner under
these conditions 1s also discussed in Enclosure 32 andg it is
demonstrated that the integrity of the liner will be maintained,

From this conservative analysis, it is concluded that the |iner

will retain its integrity if the shipping Dackage is subjected t:2
a free grop of 30 feet,
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ENCLOSURE 3A, Rev.0

ANALYSIS OF LINER INTEGRITY

This enclosure discusses the integrity of the |iner, incluging the bolted
closure and the valves ang Fittings on the top plate, for normal conditions of
transport and hypothetical acciuent conditions. This enciosure supp lements the
analyses agescribed in Enclosure 3.

The analyses in this section follow the methodoicgy of Appendix |1 (Rules for
Bolted Flange Connections) to Section VIII, Division | of the ASME Boller and
Pressure vessel Coge, The calculations are done in accordance with the
procedures for flanges with ring type gaskets, because thal is the type of
gasket used., The shim in the liner closure is designed to carry essentially no
load during bolt up and normal erating conditions. These analyses are
applicable to Inftial boltup and conditions seen by the |iner under normal
conditions of transport, Potential free drops under normal conditions of
transport are enveloped by the free drops analyzed as hypothetical accident
conditions in the next section.

1. M rial Pr i
Liner and flange material (304 5% plate, ref: Subsection C of ASME VIII)
¢100°F <500°F

Tensile strengtn 75,000 psi
Yield strength 30,000
working allowable strength 18,800 (Sy) 12,100 (Sy)

Bolt material (Unbrako 1960 Series alloy steel, or equivalent)
Tensile strength 180,000 psi
Yield strength 155,000
Working a!lowable strength 50,000 (Sy) »40,000 (Sy)

In order to |imit the torgque that must be applied by a 'ong-handled tool.
the bolt-up stresse will be |imited to:
Bolt-up stress 30,000 (S4¢)
;. Bolt Loags (ref: UA-49, ASME Section VIIl)

|t is necessary to examine two separate and independent conditions, as
foillows:

Nperating congitions:
Wy * 0.785 GZ P + (20 x 3.14 G m P) = 24,788 lbs.
where: P = gdesign pressure = |50 psi

b = effective seating width of gasket = ,293 in,

G = dia at gasket load reaction = 11.413 in,
m = gasket factor = 3.0
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ENCLOSURE 3A
Analysis of Liner Integrity
Page No. 2
Gasket seating:
Wpm2 » 3.14 5 G y = 105,002 'bs
where: y = gasket seating load = 10,000 psi (ref: "able UA-49.1)
K fr Ar (ref: UA-49)

The reauired total bolt area is the larger of the following:

Ami = ¥m)/Sp
Am2 * Wm2/S

where Sg- is the bolt-up stress, used instead of S, as specified by
ASHE Section VIII, and S, and Sy, are the allowable working stresses.
Thus:

Am( = 24,798/12,100 = 2.05 In2
Amz * 105,002/30,000 = 3.50 in

The latter case (gasket seating) governs,
The bolt area at the base of the threads Is .78%5 (.620)2 = .302 In2,

The total bolt ares (An) = 12 x .302 = 3.62 Iné, which exceeds the
required bolt area,

4. Flange Design Bolt Load (ref: UA-49)
Operating conditions: * Wy = 24,788 1bs
Gasket seating: z l/é (Amz + Ap) S5 = 106,807 Ibs

5. £lange Moments (ref: UA-50)

Operating conditions:
M= H00 HT’NG' 4R,(096 in Ib

Gasket seating:

6. Flange Stresses (ref: UA-51)

Operating conditions: (Allowable Stress)
Longitudinal hub stress = 8,785 psi (18,100 psi)
Radial flange stress = 220 (12,100)
Tangential flange stress = $.977 (12,100)

Gasket seating:

Longitudinal hub stress = 18,850 (28,200)
Radial flange stress = 472 (18,800)
Tangential flange stress = 12,794 (18,800)
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ENCLOSURE 3A
Analysis of Liner Integrity
Page No. 3

Ts

Stresses in Top Plate (ref: Roark, Formulas for Stress and Strain, Table X)

The boltus loads impose a bending moment on the top plate and, as a result,
a maximum bending stress of 6,705 psi, which is well within the allowable
working stress of the material.

. Bolt Toraue

The required bolt toraue |s estac|ished by the gasket seating condition. A
tentative value, based on data provided by Unbrako, 's 1320 In.ib. The
actual value will be established in the course of pressure testing the
¢irst liner, prior to the first shipment, by measuring the toraue required
to compress the gasket to (ts nominal seated thickness of 0,100 in, or
whatever |s required to prevent |eakage of helium at the design pressure of
150 psig. That experimentally determined torque will bDe used when sealing
the |iner for snipments,

Vibration

The GE 700 cask and the |iner are shipped in an upright position. The only
type of vibration that potentiaily threatens the integrity of the |iner ang
bolted closure s a lateral, rocking motion in which the edge of the top
plate !mpacts the inside of the cask cavity. This would impose a shear
loading between the top plate and flange of the |iner, which would be
resisted by friction between the heads of the bolts and top plate and by
shear and bending loads in the bo'ts. Any vibration that may occur will be
damped by friction between the |iner and :leeve and by relative motions of
the contents of the liner, It is estimated that the maximum |ateral
vibrational impact loading will be no greater than 1g, which is a factor of
approx imately 500 below the loading that could cause relative motion
netween the top plate and flange. Therefore, the integrity of the liner is
not threatened by vibration incident to normal conditions of transport.

Ups ide~Down [mpact

In an upside-down impact, the contents of the liner (180 Ibs) transfer
their load directly to the central portion of the top plate. The load s
essentially uniformly distributed. The top plate itself ang its
appurtenances weigh 115 1bs. The loads from the bottom of the |iner (250
Ibs) and the sleeve (240 Ibs) are rransmitted to the top plate through the
shim ring. The maximun compressive stress in the shim ring for a 2789
impact is 4,100 psi. The maximum compressive stress in the |iner wall i=
31750 psi. Both of these values are within acceptable !|imits for 304 SS.
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ENCLOSURE 34
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Al] of *he parts of the valves and fittings on the top plate, that comerise
the prossure bouncary, are stainless stee! and will retain their integrity
and sealing function to a temperature of at least S00°F .,

In summary, the |imer will retain its rtegrity during exposure of the
shipping package to a hypothetical fire as prescribed by 10 CFR 71.

NEUTRON PRODUCTS inc
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February 6, 198¢

-, Charles £. MacDonald, Chief

Transportation Branch

C¥fice of Nuclear Materia! Safety and Safeguards
LS. Nuclear Regulatory Commission

sashington, D.C. 20%5%

Fefg: |. Certificate of Coupliance No. 5942
2. Neutron Products Letter dated January 8, 1986

[ear Mr, MacDonald:

Confirming a telephone conversation of today between Mr. Odegaarden and myself,
Neutron Products has no objection to your filing drawings, submitted by
reference 2, in the Public Document Room,

Very truly yours,
NEUTRON PRODUCTS, INC.

A
f;gégfcv7HiL(/\_.

F. Schwoerer, Vice President
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February 28, 1986

Mr. Charlies £. MacDonald, Chief

Transportation Branch

Office of Nuclear Material Safety ang Safequards
U.5. Nuclear Regulatory Commission

Washington, D.C. 20555

RECEIVZD

U. 8. NUCLEAR RETULATOSY
CoImAee i
NS

Ref: Certificate of Compliance No. 5942 Mail Sec. on

Dear Mr. MacDonald:

This letter supplemerts our application of Novemper |1, 1985, in which we
requested a modification to the subject Certificate of Comoliance, to allow
Neutron Products to utilize the G.E. Mogel 700 shipping package to ship
cobalt-60 from the Savannah River plant to Neutron Products’ Dickerson,
Maryland facility.

The following supplementary information is submitted with this letter.

1. Complete engineering drawings of the liner, Revision D, dated 2/27/86,
which supersede drawings submitted by our |-tter dated January 8,
1986,

2. Demonstration of the leak tightness of the |iner under normal and
accident conditions, by engineering analyses that are (a) summarized
in Enclosures 3 and 3A, which supersede ear!ier versions submitted by
our letter dated January 8, 1986, and (b) detailed in Enclosures 38,
3C, ang 30, which contain information not previously submitted.

3. Modified procedures to assure the dryne  of the |iner, described in
Enclosure 2, Rev. 2, which supersedes tne version submitted by our
letter dated January 8, 1986,

We belleve that, with this submittal, our application is fully responsive te¢
your requests for additional information.

Very truly yours,
NEUTRON PRODUCTS, INC.

i:ﬁoéM

Frank Schwoerer, Vice President

AR 3 636 > s
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ENCLOSURE 2, Rev.

LR

SUMMARY PROCEDURE OR LOADING, DRYING AND SEALING LINER

|

na

Place the bottom portion of the liner in a holding “ixture in a working
platform, that is submerged at least ten (10) feet below the surface of <-¢
water in the storage pool (basing.

Transfer the cobalt-6U target rods from storage buckets to the liner,

When the liner (e filled, install the lid, with its integral seal and wi*®
transparent hoses attached to the two hose connections on the 1id., One hcse
connects to a source of helium; the other loops above the surface of the
pool but ends in the pool. Install and tighten the 11d bolts with a
iang~handled too!,

Supply helium with sufticient pressure (approximately 25 psia) to dispiace
water from within the liner, Observe the discharge hose to ensure that
essentially all of the water has been removed. Also observe the top of the
liner for indication of helium leakage, [f such indication exists, retorsue
the !id bolts ang/or replace the gasket and repeat this step,

Close the ¢ischarge valve, using a long-handled tool.

Connact a vacuum pump to the inlet line., Run the pump until a vacuum of
29.5" Hg (0.5" Hg absoiute pressure) can be maintained for 5 minutes witr
the pump turned off. (This vacuum corresponds to a saturation temperature
of SA.B9F, which is lower than the pool temperature and is, therefore,
indication that a!l water has been removed from the liner.)

Fill the liner with helium to 2 to 3 psi above the ambient hydrostatic
pressure. (Pressure in psia is given ry: water depth ir feet times 0,43
plus 14.7.)

Close the inlet valve with & long-handled tool. Observe the |iner for
indication of helium leakage. |f leakage is indicated, make the necessary
corrections and repeat steps as necessary to ensure that the liner is dry
and filled with helium to the specified overpressure.

Pull the hoses off the hose connections.

Lower the GE 700 cask, with the sieeve inserted, into the pool.

Lift the sealed !iner from the work platform and insert it into the GE 700
cask.

o e s o b e

SRR
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ENCLOSURE 3, Rev.?

EVALUATION OF PACKAGE PERFORMANCE UNDER NORMAL CONDITIONS OF TRANSPORT (10 CF2 :
71.71) AND HYPOTHETICAL ACCIDENT CONDITIONS (10 CFR 71.73)

General

General Electric Company has demonstrated (in & consolidated spplication for
certification, submitted to the NRC by letter dated March 18, 1980) that the E
Mode! 700 shipping package will survive normal conditions of transport and
hypothetical accident conditions, except that the 11d gasket may fail, A wa, tu
prevent any dispersal of radiocactive material under normal conditions of
transport and hypothetical accident conditions, since Irradiated cobalt from
the Savannah River plant can not be demonstrated to meet the clad integrity
requirements for speclal form material, is to seal the cobalt within a cask
liner. This enclosure demaonstrates that the cask !iner and seal described in
Enclosure |, when loaded and dried as described in Enclosure 2 and containeo
within the CF Mode! 700 shipping package. will remain intact through normal
conditions of transport and hypothetical accident conditions; and thus ensure
containment of radicactive materia’.

The following evaluation supplements General Electric’s consolidated
application for certification, referenced above.

Normal Conditions of Transport

Thermal ! The 1iner components (stainless steel shell, and stainless steesl,
bellows-type shutoff valves, and stainless steel/asbestos
gasket), the aluminum sleeve, and the contents of the liner ga-e
unafferted by ambient temperature extremes defined fn 10 CFR
71.71. Calculated temperatures at an ambient temperature of
80°F and @ limiting heat load of 6500 watts are: ;

Cask surface 300°F (ref: GE application)

Sleeve 1.D. 339°F

Liner 0.D. 3B0OF

Gasket & valves C400°F

Contents @ centerline 491°F, |

These temperatures are sufficiently above and below limiting
temperatures for the materials that ambient temperature extremes

will have no effect on liner or seal integrity. The pressure

within the liner will be approximately 26 psig, which Is well ]
within the capability of the seal and |iner. The bolted closure

of the liner and the isolation valves are designed for these
conditions, as described in Enclosure 3A. The heat transfer
calculations are detailed in Enclosure 3B.

Pressure: The GE 700 package will withstand the range of external pressures

defined in 10 CFR 71.71 (ref: GE application). The liner ard its
contents will therefore be unaffected by external pressure.

S e B ——————————————————————_———_——J
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ENCLOSURE 3, Rev,?
Evaluation of Package Performance

Fage No. 2

Vibration:

Water spray!

free drop:

Corner drop:
Compression:

Penetration:

Summary and
Conclusions:

The GE 700 package will withstand vibration normally incident <2
transport (ref: GE application). The effects of virration on the
liner are discussed in Enclosure 3A, item A.9. It is shown that
the intearity of the liner wil! be maintained when the package 's
subjected to vibration under normal conditions of transport.

Water spray will not adversely affect the cask, including the !id
gasket. Therefore the liner will be unaffected.

There 1s no damage to the GE 700 cask from dropping the distance
prescribed by 10 CFR 71.71 (ref: GE application), It will be
shown that, even when sublected to the higher loads resuiting
from a postulated 30 foot dron, the liner will retain its
integrity. Therefore, the liner, Its seal, and its shut-of f
valves will retair their integrity for the one (1) foot free c-op
prescribed by 10 CFR 71.71.

Not applicable,
Not applicable.

There is no damage to the GE 700 cask from the penetration impact
prescribed by 10 CFR 71.71 (ref: GE application). Therefore the
liner wiil be unaffected.

The assessments set forth above provide assurance that the
Neutron Products |iner, transported within the GE Moce! 700
shipping package, will not be adversely affected by Normal
Conditions of Transport and will retain its sealing function.

Hypothet ical Accident Conditions

Free drop:

R S T Y e P

Based on analyses done by General Electric, damage to the GE 700
shipping package from a 30 foot drop would not exceed that
suffered by the GE Mode! 100 package in a 30 foot drop test (ref:
GE application). That damage consisted of local distortion of the
steel overpack; the cask was not damaged (ref: NRC Docket No.
71-5926, GF letter dated January 25, 1980). The question
remaining to be addressed {s whether the g-loadings, resulting
from & 30 foot drop, would result in loss of integrity of the
cask liner,
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Evaluation of Package Performance

Page No. 3

Damage sustainad by the GE 100 package in a test 30 ft. drop, and
its general similarity to the GE 700 package, Indicates that the
average deceleration of the cask liner upon impact from a 30 ft.
d=np would be in the range of 50 to 100 g. However, Neutron
Products has no quantitative data from which to determine the
maximum g-loading. To establish a conservatively high g-loadi..g,
it 1s assumed that all of the kinetic energy of the shipping
package (cask, contents, and overpack) is asusorbed by deformation
of the lead shielding of the cask. The deformation and max i mum
g-l.ading are calculated using a “"dynamic flow pressure” and the
geometry of the cask. A conservatively high value of the
g-loading is obtained by using a dynamic flow pressure of 10,000
psi (ref: ORNL-NSIC-68, A Guide for the Design, Fabrication, and
Operation of Shipping Casks for Nuclear Applications, February
1970).

On this conservative basis, the energy to be gb:orbod by lead
deformation ie 35,500 1bs x 30 ft or 1.065x10° ft 1bs. The

worst case impact, with respect to liner integrity, is sn upsice
down impact. The cross-sectional area of lead 1s 908 In€, Thus
the force to deform the lead is 9.88x108 1bs. As the lead
cross-sectional area is uniform in the axial direction, the depth
of lead deformation is 1.065/9.88 or .108 ft or 1.29 in. The
corresponding g-loading, which is uniform with deformation, is
30/.108 or 278 g. The integrity of the |iner, the bolted closure
and gasket, and the shutoff valves and tubing have been analyzed
for these conditions, ac describeg in Enclosure 3A, It is
concluded that resultant bolt and gasket loads and stresses are
acceptable and, therefore, the integrity of the liner will be
maintained,

A bottom-down impact is less severe than a top-down impact
because (1) the bottom of the lead has a convex shape, which
would result in a lower g-loading and (2) the loads on the
closure of the liner > relatively low. A side-dcwn impact,
analyzed by the same cunservative methodology results in a

max imum g-loading of 270 g. The integrity of the liner under
these conditions is also discussed in Enclosure 3A and it is
demonstrated that the integrity of the liner will be maintained.

Frem this conservative analysis, it {s concluded that the 1iner
will retain its integrity 1f the shipping package i¢ subjected to
a free drop of 30 feet,
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Puncture:

Thermal 1

Water
|mmersion:

Summary and
Conclusions:

General Flectric has analyzed the consequences of this postulatec
oceurrence to be not greater than for the GE Model 100 package
(«ft GE application). A test of the Mode! 100 package,
consisting of a 40 inch drop onte a 6 inch diameter by 8 inch
long steel bar, resulted in local yielding of the piotective
Jacket (overpack) but no penetration of the protective Jacket ang
no damage to the cask (ref: Docket No. 71-5926, GE letter dated
January 25, 1980). As shown by detalled analyses In Enclosure 3C,
the g-loading on the liner will be less than calculated for the
10 foot free drop. Therefore, the cask liner and its _e2al would
not be demaged.

General Flectric has analyzed the GE 700 shipping package for
exposyre to the fire prescribed by 10 CFR 71.73. A coast up
analysis indicated that a maximum temperature of 4649F could
result at the innermost lead node (ref: GE application). The
materials of construction of the liner, bellows-type shut-of f
valves, and cask sleeve have acceptable mechanical properties at
this temperature, The stainless stee! and asbestos gasket will
retain its function up to 10009F (ref: Parker Seals catalog).
Further, If the steady-state temperature difference of 110°F
from the centerline of the liner to the liner surface is
conservat ively assumed to exist, the maximum centerline
temperature would be approximately S759F and the pressure
within the liner would be approximately 30 psig. This is well
below the capabi)ity of the seal and |iner, Therefore, it is
cnncluded that the cask liner will retain fts sealing function
throughout the postulated exposure fire.

The closure of the cask 1iner has been analyzed for a
differential pressure of 150 psi as described in Enclosure 3A.
Therefore, the seal is capable of preventing In-leakage of weter
at an external pressure of 21 psig.

The assessments set forth above provide assurance that the
Neutron Products |iner, transported within the GE Model 700
shipping package, will not be adversely affected by the
Hypothet ical Accident Conditions and will retain Its sealing
function.
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Gasket seating:
Wpz = 3.14 b 5y = 105,011 \bs
where: y = gasket seating load = 10,000 psi (ref: Table UA-49.1)
3. Required Bolt Area (ref: UA-49)
The required total bolt area is the larger of the following:

Aml = W) /Sp
Amp = Wm2/Sq

where S5+ i® the bolt-up stress, used instead of S5 as specified by
ASME Sect‘on VII1, and S5 and Sy, are the allowable work!ng stresses.

Thus:

Ami = 24,791/12,100 = 2.05 iné
Amz = 105,011/30,000 = 3.50 ind

The latter case (gasket seating) governs.

The bolt ares at the base of the threads is .785 (.620)2 = ,302 in2,
The total bolt area (Ap) = 12 x .302 = 3.62 in, which exceeds the
required bolt area.

4. Flange Desian Bolt Load (ref: UA-49)

Operating conditions: = Wy = 24,791 lbs

Gasket seating: = 1/2 (A2 + Ap) Sy = 106,800 lbs
5. Flange Moments (ref: UA-50)

Operating conditions:
M= My + Mr + Mg = 29,060 in 1b

Gasket seating:
M= 104,717 in Ib

6. Flange Stresses (ref: UA-51)

Operating conditions: Stress Allowable Sfty Fetr®
Longitudinal hub stress = 5,202 psi 18,100 psi 3.5
Radial flange stress = i31 12,100 92.
Tangential flange stress= 3,662 12,100 3.3
(Sy+Sp) /2 = 2,667 12,100 4.5
(S#sST)/2 = 4,432 12,100 2.7

* Acceptable value = 1.0 or greater



ENCLOSURE 3A, Rev.|
Analysis of Liner Integrity
Page No., 2

Gasket seating: Stress Allowabie Sfty Fetr®

Longitudinal hub stress = 18,744 28,200
Radial flange stress = 471 '8,800 40,
Tangential flange stress= 13,194 18,800
(SytSp) /2 = 9,608 18,800
(Su+S7)/2 = 15,969 18,800

* Acceptable value is 1.0 or greater

7. Stresses in Top Plate

The boltup loads impose a bending moment on the top plate and, as a result,
a maximum bending stress of 6,383 psi. The allowable working stress of *he
material is 18,800 psi and the Safety Factor to the allowable working
stress Is 2.9.

. Bolt Torque

The required bolt torque is established by the gasket seating condition. A
Lentative value, based on data provided by Unbrako, 1s 1320 in.1b. The
actua) value will be established in the course of pressure testing the
first \iner, prior to the first shipment, by measuring the torque required
to comp-ess the gasket to its nominal seated thickness of 0.100 in, or
whatever is required to prevent leakage of helium at the design pressure of
150 psig. That experimentally determined torque will be used when sealing
the liner for shipments,

. Vibration

The GE 700 cask and the liner are shipped in an upright position. The only
type of vibration that potentially threatens the integrity of the liner and
bolted closure is a latoral, rocking motion in which the edge of the top
plate impacts the inside of the cask cavity. This would impose a shear
loading between the top plate and flange of the liner, which would be
resisted by friction between the heads of the bolts and top plate and by
shear and bending loads in the bolts. Any vibration that may occur will be
damped by friction between the liner and sleeve and by relative motions of
the contents of tre liner. It is estimated that the maximum lateral
vibrational Impact loading will be no greater than 1g, which is a factor of
approximately 50 below the loading that could cause relative motion between
the top plate and flange. Therefore, the integrity of the liner is not
threatened by vibration incident to normal conditions of transport.

iner Integrity - H hetical A n i

. Free Drop

Ups {de-Down Impact

In an upside~down impact, the contents of the liner (180 1bs) transfer
their load directly to the central poition of the top plate. The load s
essentially uniformly distributed. The top plate itself and its
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appurtenances weigh 115 1bs, The loads from the bottom of the liner (135
Ibs) and the sleev® (240 Ibs) are transmitted to the top plate through the
shim ring. The maximum compressive stress in the snim ring for a 278g
impact 1s 3,363 psi. The maximum compressive stress In the liner wall 1
3950 psi. The yield stress at 400°F is 20,700 psi and the Safety Factors
to yield are 6.2 and 5.2, respectively.

These Impact loads impose a bending moment on the top plate cpposite in
direction from the boltup loads. The maximum combined bending stre:s in tne
top plate is approximately 14,000 psi, which is below the yield stress of
20,700 psi. The Safety Factor to yield is 1.5. The deflections at the bolt
circle and at the gasket are approximately .001 in, which means that the
bolt loading and gasket compreession are essentially unaffected.

One of the 1solation valves on the top of the liner and its attached tubing
weigh less than 0.75 1b. The load from a top-down impact of 278g s carried
by two #10-32 screws in the bottom of the valve body and four welds at the
base of the hold-down channel. The tensile stress is 2,840 psi, which gives
8 Safety Factor to yield of 7.3. As the stresses in other portions of the
valves and fittings are even lower, it can be concluded that the valves and
fittings will remain in place.

The valves and fittings are surrounded and protected from impact by the
short section of 10 IPS piping and two cross plates, which extend above the
tops of the valves. The total cross-sectional area of the pipe and cross
plates is 12.8 in¢, The compressive stress in these parts from a 278g
top-down impact is 14,563 psi. As the yield stress at 4009F is 20,700

ps!, the Safety Factor to yield is 1.4, No inelastic deformation of these
structural members will occur and the valves and fittings will not be
contact the Interior of the cask cavity.

In summary, the liner, including the bolted ciosure and pressure boundary
fittings on the top plate, will retain its integrity in case of a 30 ft.
free drop with a top-cown impact.

Bottom-Down Impact

In a bottom-down impact, the mass of the top plate is supported by shim
ring and the wall of the bottom section of the liner. The contents, bottom
plate of the liner, and sleeve oo not impose !oads on the closure or liner
wall. The maximum compressive stress in the shim for a 278g impact is only
about 1000 psi. The maximum compressive stress in the liner wall is 10,179
psi. Both of these values are within the yield stress at 400°F (20,700
psi) and the Safety Factors to yield are 20 and 2.0, respectively. The
moment on the top plate is opposite in direction and smaller than the
moment from the boltup loads. The resultant stresses and the deflections at
the bolt circle and gasket are negligibly small, The bolt loading and
gasket compression are essentially unaffected.

A bottom-down drop subjects the valves and fittings on the top plate to
lower loadings than described above for a top-side down impact and will not
violate the pressure boundary.
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The maximum internal pressure in the liner will be 30 psig (ref: Enclosure
3), which is well below the design pressure of 150 psi and the rated
pressure of the gasket (250 psi). Based on data from the gasket
manufacturer, the qasket will retain fts function up to 1000°F,

Al of the parts of the valves and fittings on the top plate, thau comprise
the nressure boundary, are stainless steel and will retain their integrity
and sealing function to a temperature of at least SOUCF,

In summary, the liner will retain its i-tegrity during exposure of the
shipping package to a hypothetical fi-. _ orescribed by 10 CFR 71.
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HEAT_TRANSEER_ANALYSIS - COBALT:60_SHIPMENTS EROM_SAVANNaH _RIVER

Asaumptions:
Use GE 700 shipping container, which consista § a cask and protective

jscket, with an aluminum inner sleeve and liner, per Neutron Products
drawings nos. 220138 and 240139.

2, The maximum allowable heat load per shipment is 6500 watts.

3. Target slugs are positiored in the liner by egg-crate spacers
approy imately as shown in Figure 1. There are 4 layers of 8" long slugs,
for a maximum loading of 240 slugs per shipment,. This results in 50% of
the liner volume occupied by slugs and “0% by i1l gas=.,

4, The target siugs are loaded into the liner at random. Actually our
personnel will be instructed to load higher activity slugs adjacent to the

liner wall.

S The fill gas in the liner is He at 2 atrospheres absolute (after reaching
thermal eguilibrium},

6. The fill gas in tha cask is air et 1 atmnosphere absolute.

y 85% of the thermal energy is deposited in the alugs; 7% in the Al sleeve:
snd 8% in the lead shielding of the cask.

8. All heat transferred from the liner is in the radial direction, i.e., heat
transfer from the ends is neglected.

9. Aabient temperature is 80°F.
10. At a hea. losal of 6566 watts, the cask surface temperature is 3009F (GE
celcilation, ref: GE letter to NRC dated 3/18/80). At other heat loads,

the temperature difference between the cask surface and amblent is
directly proportional to heat load.

Method of Analysis

A BASIC lenguage program (RADXFR), written for en IBN-PC computer, was used to
calculate temperatures inside the cask and liner. A listing of the program is
given in Appendix A. The prograa utilizes a very simple model to calculate hest
transfer within the liner. Supplementary hand calculations were then perfornmed
to refine the analysis of heat transfer inside the liner.
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The shipping conteiner, aluminua aleeve, and liner sre represented in RADXFR o8
concentric cylinders, as illustrated in Figure 2. The temperature at node 1,
the cask surface, is obtained ss described in Assumption #10, For a heat load

of 6500 watts, the temperature is 298°F,

The tesperasture difference across the wall of the cask id given by:
Tz-Ty = ¢ Q@ /7 2wky L) lnry/r2

Heat deposited in the cask wall is conservatively assumed to be depositea
at the inner surfsce (node 2). The thermal conductivity used ia that of

lead, as given by Teble 28, Chapter 2 of Handbook of Heat Transfer,
Rohsenow and Hartnett, McGraw-Hill, 1973. The carbon steel inner shell ane

stainless steel inner shells have been neglected.

The temperature differsnce acroas the annular gap betveen the inner shell of
the caak and the sluminum sleeve is given by:

T3-Ty * (£y+f2) € Q / 2% %2 L ) In rp/rg3

whare: kp * ko o * Keag

ke,v * kg f(Ngp), per dsta of Mull & Reiher for heat trasnsfer
through vertical air layers by free
convection

kg = thermal conductivity of air at 1 atmosphere (from Handbook

of Hest Transier

kraq * Fadiation component = ( Tad - T t/(T3-Tp

£y = fraction of thermal energy deposited within liner

f;, = fraction of thermal energy deposited in slesve

The temperature difference across the a_uminum sleeve 18 given by!
Tg-Ty = (f3+f) ( Q@ / 27 k3 L) in r3/rg

Heat deposited in the sleeve is conservatively sasumed to be deposited at
the inner surfece. The thermal conductivity is that of aluminua, from
Handbook of Heat Trensfer, as cited above.

- e . o ——

The temperatu.e difference across the annular gap between the aluminus sleeve
and the liner (Tg-T4) is calculated in the same way, outlined above, as for
the gap between the sleeve and tne cask inner shell, except that £5 48
omitted.
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The temperature difference from the centerline of the liner to the liner outer
surface is given by:

Te-Ts = q’°* 152 / 4 ks

wvhere: q'’’ r52 L=%,0Q
L = height of source
kg is based on series heat conduction through layers of metal
(aluminum) and gas (helium), such that:
1/7kg = (v 7k, * vfg/kg)
viy, vi, = volune fractions of metal and gas
Kp s kg : thermal conductivities o>f metal anc gas, where the
latter is corservatively evaluated at 1 atmosphere

In supplementary calculations, the heat transfer within the liner was slightly
refined by assuming that the sluygs are in four concentr. - rings, with an
sverage gep of C,.35" between each Tring. Temperature difference  across these
gaps were calculated by:

T=Q¢t 7 kA

vhere: Q varies from ring to ring, based on uniform heat depoaition
k = thermal conductivity of heliua (2 times the value at 1 atm.
froam Handbook of Hest Transfer)
A=%YDL
D = averesge diameter of gap

The resulting temperature differences are conservatively high because both
convection and radiation, within the liner, have been neglected.

Results

The printouts from two computer runs of RADXFR are givan in Appendix B. The
first is for the heat load of 6566 watts (QR) used by General Electric in its
calculations. The secound is for 6300 watts. From the second run, the maxisus
tespersture in the liner is §60°F and the liner surface tesperature is

380°7 . ‘

The supplesentary hand calculations resulted in temperature differences across
the gas-filled gaps and target slug temperatures as follows:

Ring No. Gap 7T Slug Temperature
1 47°F 427°F
2 3 458
3 22 480
% 11 491

!
These values consarvatively neclect both convection and radiation.
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The internal pressure at these conditicns is obtained as follows, The £ill
pressure (per Enclosure 2) is 14.7 * 10 x .43 + 3 = 22 psia ar o0°F
(540°R). The absolute pressure is directly proportional to the ebsoluce
tempersture. At an average temperature of 460°F (1000°R) in the liner, the
pressure is 41 psia, or 26 psig.
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APRENDIX A

REM PROGRAM RADYXFR

REM CRALCULATES STEADY STATE TEMPS IN CYLINDRICAL SOURCE & SHIELDING
CLEAR

DEFINT I,J,M,N

DIM M(E), R(S), T(E) ,ALE) ,BIB),CI(E) AV (E),s J(2),CVI2), WM (), F(R)
REM READ CONSTANTS FOR THERMAL CONDUCTIVITY FITS

REM 1=AIR; C=HELIUM; 3=LEAD; &=ALUMINUM; S=BRASS; €=STLSS STEEL
FOR I=1 TO €&

READ A(D) ,B(D),C(I)

DATA .0043, . 026, D, . 0274, . B20, B, 20. 3, . 983, ~. 217

DATA 117...5,1.5,58. 87, 18, &, -3, 067, 9. 4, . 368, . 0aa

NEXT I

REM READ CONSTANTS FOR VISCCSITY FITS

FOR I=1 TO &

XEAD AVII) BV(1),CV(I)

DATA £7-9,59.0,~2.2,51.9,54.2.-1.6

NEXT I

WM(1) =3B, 36 1 WM(Z)=4'

BRINT “INPUT TITLE AND DATE®

INFUT TITDATS

PRINT "INPUT RADII (5 VALUES), INCHES®

INPUT R(1),R(2),R(3), R(&), RS

PRINT "INPUT SOURCE SEIBHT, INCHES"

INEUT H

PRINT “INPUT MATERIAL INDEX FOR CRASK"

BRINT "1=AlR, &=HE, 3=PB, 4=AL, 5=ERASS, 6=55"

INPUT M(1)

PRINT "INPUT MATERIAL INDEX FOR OUTER GAR"

INBUT M(2)

IF R(4)=R(3) THEN 440 _

PRINT "INBPUT MATERIAL INDEX FOR SHIELD RING"

INEOUT M(3)

PRINT “INPUT MATERIAL INDEX FOR INNER GARP"

INBUT (&)

PRINT "INSUT MATERIAL INDICES FOR SOURCE: METAL, GAS"
INFUT M(S), M(8)

SRINT “INPUT VOLUME FRACTIONS OF SOURCE MTLS: METAL, GAS"
INPUT VFL, VF2

PRINT *INPUT TAME, DTR®

INPUT TAME, DTR

BRINT “IN2UT O, ORY

INPUT @, QR

BRINT “INPUT HEAT DEFOSITION DISTR, FACTORS: SOURCE - F(1), RING - Fi(2)*

INOUT F(1),F (@)
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250 L=R(2)~R(2)

1@@
1010
=
1030
1240
1050
12690
172
1280
11@9
1110
1180
1132
1150
1152
1169
117¢
1182
119
1&v
1g12
122@
1230
1240
125
1260
1870
1c8
1232
1309
131@
1329
1332
1340
1332
1200
137@
1z8@
1390
14@Q
1410
1420
1430
1440
1452

GR=3Z, 2L "2« (T(3) ~T(E)) 7/ (UN"2#TAERS)
IF BR(ZQQQQ' THEN 107@

IF GR)Z2QQQQ' THEN 1250
KCV=KC#, 18#GR", €5/ (H/L) ™. 11

6OTO 1110

KOV=KC#, RES#BR. 333/ (H’L) 7. 11

GOTO 111@

Y=LLOG(GR)#, 4343

X=, D4+, 5% (Y=-3, 3) "&/L08(H/L) ¢ IF Y(2.3 THEN X=,24

KCV=HC*1@! "X

ENCLOSURE 38, Rev..
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SUMT= (T(2)+4ER 1) "3+ (T(2)+46Q ') "2 (T(I)+4ER ! )+ (T(S)+4EQ ) #(T(2)+hER ! )"

SUMT=8UMT+(T(3)+460')"3

KR=1, 714E-12#SUMT* (R(E)~R(3))

K=KCV+KR

DT=(F (1)+F(2) ) #(Q/H)#LOB(R(2) /R(3) ) /(' =FP]I*K)
T(I)=(T(I)+T(2)+DT) /2!

IF N(5 THEN 930

T(2)=T(&)+DT

LEPRINT "T(3)=" T{I)

REM CALCULATE DT ACROSS SHIELD RING

TEMP=R (4)-R(5)

IF TEMRE) . Q@1 THEN 125¢

T(4)=T(3) 1 T(S)=T(4H)

GOTO 16€@

J=M(3)

N=@

TAV=(T(3)-32')/1.8

N=N+1
K=A(J)+R(J)*(TAV/1Q@ 1) +C () #{TRAV/10@ ') "z
DT=(F(1)+F () ) # (R/H)#LOG(R(3) /R4 I/ (2! %R ]1#K)
TAV=(T(3)+.S5«#DT-32!)/71.8

IF N(Z THEN 12802

T(4)=T (3)+DT

LERINT "T(&4)=" T(4)

REM CALCULATE DT ACRDSS INNER GAP

J=M{4)

Nz=@

T(S)=T(4)+12d!

N=N+1

TRAV=(T(4)+T(S)~641)/3.6+273!
TABS=(T(4)+T(H5)) /2! +460"
KC=A(J)+B(I)=TAV/ 122!

VAV (I +BV(T) #(TAV/10@ 1 +CV (1= (TAV/102!) &
VN=U#E, 7TEE-D8#1545 ' »TRABS/ (14, 7#144  =+uMm (J))
L=P{4)-R(3)



14660
1470
L1480
1492
1590
151
1520
1530
1540
1550
156
1570
158@
1590
15Q@
161@
1620
1630
1642
1650
16602
16702
1682
16982
1780
1718
i7e@
1730
1740
175
1769
177@
1788
179@
1B
i81e
182
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GR=3&, S#L"3#(T(E)=T(4)) / (VN 2*TABS)

IF GR(ZQOVO' THEN 1532 :

IF GR) coRaad!' THEN 1510
KOV=KE», 18#GR-. 25/ (H/L) 7. 11

GOTO 1562

KOV=KC*, QES* 3R, 3337/ (H PRINT L))", 11

GOTO 156®

Y=L 0G (GR) *, 4343

X, Qb+, S (Y~3, ) *B/LOG(H/L) & IF Y(3.3 THEN X=,04
KCV=KC#10! X
SUMT*(T(&)O#G@!)AB*(T(4)+a609)‘E!(T(ﬁ)*bSOE)+(T(4)*460!)G(T(S)*éﬁ@!)“e
SUMT=8SUMT+(T(S5)+460"')"3

KR=1, 714E-12#SUMT#* (R(4)-R(5))

K=KCV+KR

DT-Ftl)*(G/H)*LOB(Rth)/R(S))/(2!«ﬁl*%)
TIS)I=(T(S)+T(4L)+DT) /2!

IF N{(S THEN 13%@

TLS)=T(4)+DT

LERINT "T(S5)=" T(3)

REM CALCULARTE DT WITHIN SOURCE
I=M(5)

J=m(6)

N=@

T(B)=T{(S)+22!

N=N+ L

TAV=(T{S5)+T(E)-E4!) /3.6

Ki=R(D+B(D)* (TAV/10Q ) +C (1) = (TAV/ 1@ ) "8
TAV=TAV+2T73!

KE=QA(J)+B(I)=(TAV/10@ 1)

TEMPR= (VF1/K1+VF2/K2)

DT=F (1) » (Q/H)*TEMB/ (4! #P1)

T(E)=T(S)+DT

IF N(4 THEN 1700

LPRINT "T(8)=" T(6)

LPRINT |

LERINT "CALCULATION COMPLETE"

END
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SE7QQ @ ESES WATTS, SR TRRGETS

RRDII & SOURCE HEIGHT (INCHEE)
18.375 7.5 T b4 5.435

*ATERIA. . NDICES
3 1 4 1

VOLUME FRACTIONS OF SOURCE MTLS: METAL, BR3
- =

-

. . -
D F(l1) F(2)
b1 « 85 .27
TRMB= 60
T(1)= 2022

T(a)y= 308,217
T(3)= 340, ZE48
Tia)= 342, 5282
T(S)= 383. 1472
TiE)= S66,043

CALCULATION COMPLETE

ZETRR @ £50@ WATTS, SR TARGETS

#ADI1 & SOURCE HEIGHT (INCHES)
18. 375 7.9 Y. 44 S. 435

“ATERIAL INDICES ¢
3 1 4 1

VOLUME FRACTIONS OF SOURCE MTLS: META., GRS
.o + S

& F(1) F(2)
&218% . 85 .07

TRANMB= 89

TL1)» 237.7912

Ti(ar= 303.0514

T(3)= 337.7473

T(4)= 338, 0082 !
T(S)= Z8e. 331

T(E)= §39.9371

CALCULATION COMPLETE
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Notation: I = total applied Joad (b.); w = unit apphied load (Ib. per eq. in)j ! = thickness of plate (in.)} s = unit stress ot surface
o plate (b, per #g. in.j; y = vertical deflection of plate from original position {in.); ¢ = slope of plate measured from horizontsd (rad); E
E = modulus of elasticity; s = ree socr . of », Poisson's ratio, ¢ denotes sy given print on the surinee of plate; r denotes the cista. e
of g 1zom the center of o circular plate. Other dimensions and corresponding sy mbols are indicated on figurcs.  Fositive sign for ¢ indicates
tension st upper surface and equal compression at lower surface; negative sign indicates reverae condition. Positive sign for y incicates,
upward *flection, negative sign downward deflection.  Bubscriptar, t, o, and b used with s denote respectively radisl direction, tangential
direction, direction of dimeasion a, and divection of dimension b, All dimunsions are in inches.  All logarithms are to the base ¢,
(log, 2 = 2302 logw 2).  (See pp. 215, 216 sud 718 for stress and deflection voeflicients.)
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LISTING OF EAGIC PROGRAM YO CALCULATE BENDING STRESSES I~ LINER LID

190 REM GE700 LINER, BTRESSES IN TOF BLATE

119 CLERAR

120 DIM R(7),8R(7),8TA7,YL(7)

(3@ DEFINT I

149 FOR I=3 TD 7 |
150 READ R(L) :
16@ DQT“ 0. I:-'o 65. 5- 3. 5. 7‘ ] 6- 635. -f'o @38. 7- 44
170 NEXT 1

180 M=)/, 27 & T=l.5 1 E=3E+07 1 A=R(T)
190 BFe=3/ (6, 2BeMeT " 2)

20D YF3w=3 (M 2=1)/ (6, 2BeEs “EeT73) ,
210 YFEwYFE3/B! ‘
@ LPRINT CRCIND Y, "BR(BIT)I Y, “ST(RPST) Y, "YIND " |
230 LPRINTY ]
49 REM BOLTUP LOADS |
250 LPRINT “STRESSES AND DEFLECTIONS FROM BOLTUP"

260 REM LOAD COMBINATION 1

70 RO=13, 275/2! 1 W=106800!

280 FOR 1=1 TO 7

L90 GOSUR 3000

100 NEXT I

310 REM LOAD COMBINATION &

320 RO=1..414/28' 1 W=-106800!

330 FOR 1= TO 7

340 GOSUE 3000

250 LPRINT R(I),BR(1),8T(I),Y(D)

360 NEXT 1 o
470 LPRINT g
38@ JEM ADD FRESSURE LORADS .
9@ LPRINT "STRESSES AND DEFLECTIONS FROM BOLTUR BLULS FREFSURE" |
4Q¢ REM LLOAD COMBINARTION 1 ;
410 R@=13, 375/7&! 1 W=¢ Q2! '
4E® FOR 1I=1 TO 7 ;
430 GNSUB J000 : : .
4a@d NEXT I _
45@ REM LOAD COMBINATION &

460 RO=10,.628/8¢ & W=-2300!'

47® FOR 1=1 TO 7

4P@ GOSUE 2o0R -

492 LPRINT R(I)(BR(I),ST(I),Y(I)

00 NEXT 1

510 LPRINT

=20 REM ADD LOMDS FROM TOP DOWN IMPACT

530 LPRINT "STAESSES AND DEFLECTIONS WITH TOP=DOWN TMPRCTY
£42 REM LOAD COMBINATION 1

S50 RO=10.59/2 1 W=1142U8! +60048"

& FOR iI=1 TO 7

570 GOSUR 300

8@ NEXT 1 i

599 REM LOAD COMBIINATION &

- 2% RO=14,13/2 1 W=-114258!

[ .
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FOR I=: 70 7

BOSUB 3e22

NEXT 1

REM LOAD COMBINATION 3
RO=10, 4&/8 t W=-ERR4E'

FOR 1=1 TO 7

GOSUB cooe

LERINT R(ID BRI, BT, YD)
NEXT 1

END

2000 REM CASE 2, ROARK TABLE X

20ie

IF R(1))R2 THEN Z&00

2020 Pi=M+ (M+1)#LOB(R/RB) = M=1) *RA"E/ (4#R"Z)

2030 Pea-(3em+l)sR(]) 2/ (42RQ"E)

EZR40 P3=~(M+3)#R(1) "2/ (4#RO™E)

2050 SR(I)=SR(1)+WeSF# (P1+PE)

2060 BT(1)1=ST(1)+WeEF#(Pi+P3,

2070 PlObOR“&~50P3“8+R(I)“kzﬂ@”e—(B!R(I)"&*«0R®”E)GLDB(QIRO)

080

PEC-E'(M~11lWOAEC(QAB-R(I)"E)/((M+1)iQ“E)

EQ90 P3=8#1 (A E-R(1)"2)/(M+1)
2100 Y(I)=sY(])+WaYFEs(RI1+RE+PT}
2110 GOTO 2400
ceod Pl-tnél)OLDB(RIR(I))-(M-I)OROAEI(AOQ”E)
221Q = (M=1)#RO"2/ (4#R(1) &)
2220 SR(I)=BR(I)+WaSF& (P1+22)
ee30 GT(I)=ET (1) +WaGF & ( (M=1) +R1~F2)
224D Ple(12eMed) s (A“E=R(T) &) / M+ 1)
| 2e50 92--&O(M-l)iﬂﬂ“aﬁtnhe-ﬂtl)"2)/((M*l)oﬂ‘a)
el V) P3-—(BﬁR(l)“8+40RO'2)&LOS(R/R(I))
2270 Y(1)=Y(1)+WeYFEe (R14PE+R3)
L4002 RETURN
000 REM CASE 3, ROARK TABLE X
I01Q IF R(I)IRA THEN 32@0
JGER Ple(M=1)/2+(M+1)«L0OG(A/RM)
IQ3IQ PE=~(M=1) 4RO 2/ (Z*R"2)

040

BR(1) =GR (1) +WeSF# (P1+FE)

QS0 ST(1)=ST (1) +WeSF# (P1+FE)

060 Pl=(3eM+1)# (A~E-R(II*Z) /(2% (M+1))

3070 FE==(R(1)"2+RO"EZ) ‘LOG(A/RA) + (R(1) "2~-R2“2)
QPO P3--(M—i)iﬁm“eo(ﬂ”a—R(I)‘&)/(2’(M+1)0R“8)
2030 Y1) =Y (1) +WeYFIs (PL+FP2+P3)

Z100 BGOTO 3400 -

Z20R Pi=(M+1)*LOG(A/R(I))

3210 PE=(M=1)#RA"E/(E#R(]1)"2)

2222 P3=-(M~1)*RO™2/ (E#R"T)

3230 SR(I)-SR(I)¢HGSF#191*PE*93)

IE40 ST(I)'ST(I)-H!SFQ((M-1)¢91—98+93)

3250 Pl'(S*M¢1)!(ﬂ“2-R(I)“3)/(80(M+1))-(R(I)*&*RO“E)GLDSCQIR(I))
2260 Pe-~(M-1)iR0“20(Q*E-R(I)“E)/(2*(M¢1).R“8)
70 YD) =Y (1) +WeYFI® (P1+PE)

3403 RETURN
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© " NeuTROM PRODUCTS inc

22301 M1. Ephraim Road, P.O. Box 68
Dickerson, Maryiend 20842 USA
301/%49.500] TWX: 7108280542

March 31, 1986

Mr. Charles E. MacDonald, Chief

Trausportation Branch

Office of Nuclear Material Safety and Safeguards
U.8. Nuclear Regulatory Commiseion

Vashington, D.C. 20555

Ref: (1) Certificate of Complis-~ce No. 5942
(2) Neutron Products subm, tal dated November 11, 1985
(3) Neutron Products subu'‘ttal dated February 28, 1966
(4) Neutron Products submitta. datea March 11, 1986

Dear Mr. MacDonald:

Neutron Products gives ite approval for drawings submitted bv references (2)
and (3) tu oe filed in the Public Document Room. The note on Neutron Products
drawing 240139 regarding proprietary information should be ignored.

Enclowed are Lhree copies of reference (4) and the enclosed drawing for filing
in the Public Docume.t Room.

Very truly yourse,
. NEUTRON PRODUCTS, INC.

"“ZuM

Frank Schwoerer, Vice President
FSimve
Enclosure
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MacDonald, thief

Mr., Charles E.
certification pranch

'rnmlporution

0.5, Nuclear Regulatory Commission

wzshington, p.C. 20555

gRef: Our Appucation dated August 5,
Package

Dear Sirt

1z response to Yo

requeste’ {nformation by December

FS Neaw

LOCKETED
USNRC

NOV28 1986 D
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BAIL SECTION
DOCKIT LLERK
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neuTRON PRODUCTS inc ;

22301 M. Ephraim Roau, P.O. Bc.;%s !
Dickerson, Maryland 20842 USA

!

|

|

301/34¢.5001 TWX: 710-828-0542

November 25, 1986

1986 for Model No. NPI-20WC~6 MK 11

9, 1986, we will provide the

Very truly yOurs,

NEUTRON MODUCTS, TNC.

e
M‘ﬂﬂ'(ﬁu"

Frank Schwoerer
Vice President
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December 30, 1986
/.’, =
. o —— :4“7“\
Mr. Charles E. MacDonald, Chief L >
Transportation Certification Branch Y o = AT “eay
U.8, Muclear Regulatory Commission !-: AL Y-~
Washington, D.C. 20555 4 .aatagh S0

Re: Model No, NPI-20WC-6 MKII Package
Decket No. 71-9102

Dear Mr, MacDonald:

T™his tranamits the information requested in your letter of October 29, 1986 in
connection with our application for approval of the Model No, NPI-20WC-6 MKII
package. As you requested, the informaticn is submitted in the form of
revised pages to our application of August 5, 1986.

Also included is a cop' of the enclosure to your letter, with marginal
notaticn added identifying “he location of the response to each item,

In the informarion provided, reference to a permanent tungsten alloy shielding
ingsert within tae drum of the inner contai-~er has been deleted. A recent
radiation survey of a package employing the new inner container with a
completely lead fiiled drum provided results which, when scaled to 15,000
curies, show that the shielding requirements are met with margin. The results
of the girvey are provided in section 5.4.3 of the enclosed documentation. A
review of our previous calculations and comparisons support the conclusion and
are presented 1in gsections 5.4.1 and 5.4.2, also enclosed.

Sincerely,

NEUTRON PRODUCTS, INC,

—— S Y

r— t‘?“\ 7;-4.4,&[ ’g’l«n—y’t“i‘-’*—-
-ty v\\ Frank Schwoeter
0 ‘ot Vice President
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1. GEMERAL INFORMATION
1.1 Intrsdustion

Thit applicetion 4¢ in support of obtaining 4 B(V) rated Certificate of
Compliancze for & radiocactive material transportation package that is
essentially ddentical in dimensiens and configuretion to an existing shapping
package, Model Number NPI-J0WC-#, presently in use under Certificate of
Compliance Humber 9102, with paclage identification number USA/S102/E( ), Both
pachkages are for shipwent of encapsulated cobalt-60 scurces and comprise 4
shielded inner tontainer which fits snuugly within an overpack meeting DOT
Specification 20WC-& requirements. The ovarpack 1s made up of a Wooden
Protective Jacket and a Steel Shell which entloses the Wooden Protective
Jacket,

The pachage design it service proveni the existing containers having teen
1 uwie for over 12 vesrs. peang this pariod, 2 containecs of this design have
taen ueed to make more than 100 shipment: per year vwithout an adveree incident,

The new pachage differs from the original prancipally in the materials used
fa¢ asnstywction of the shielded inner containec. The structure of the
shialded inner container 3¢ fabwicated of ~ither 3 normalized high strength
carbon steel made to fine graiy prasticze, or an avttenitic stainlese steel.
Foth have supacrisr fracture roughness properties at lov temperatures,

The original pachage, Model Number NPI-20WC-&, is authorized for transyort
af 4 masimum astivity of 9,500 curies and a maximum internal decay heat of 130
thermal watts, The nev paclage 1¢ presently licensed for use under Certificates
Number 9172 at the same ratings 25 the originzl package. It is designated as
M~del Fumber RPI-20WC-s 111X, However, this configuration is capable of
ting applicable regnlatery requirements at a maximum activity of 15,000
18¢ =f schalt-e0 and the sssociated decay heat of 240 watts, The hagher
satility resnlts from increased lead shielding and reduced gamma streaming,
wanh im turn resulte from the combination of 3 reduced drum liner diameter and
shell liner wall thickness as compared with the original package.

All rferences to the nev package in this document are to the nev
transportation paclage st the 15,000 curie ra*ing., Results of development and
sreratisnal experience vwith the emisting transportation package are used, as
appropriate, in suppert of the certification application of the new
transpoctation package, and where used sre 30 1dentified.
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142.1 Packagang

The inne. container serves as & transfer cask to wate with and exchange
sobalt=6) sources with teletherapy devices, as vell as providing a shielding
and containment function during shipment, As a shipping/transfer cask, it is
designated Model §/TC MRII. Easch cask is numbered serially as TC<X, The
overpach, consistang of bath the Wooden Protective Jacket and the surrounding
Steel Shell, is designated OP-Y, again numbered serially. Overpacks and inner
containers sre interchanpeatle and are used in any combination,

Figure 1.2.1 1% a vertical section draving of the Model NPI-20MC-& MEII
shipping packeging., Figure 1,2.27 1¢ a horizontal section draving. A vertical
smation of the /10 inner container is shown in Figure 1.2.3. The principal
comporents of the packaging are identified in the drawings. Cravings of the
/17 inner container and the overpac) are provided in the fi.nt and back inside
cover pockets, respectively, and are referenced in Appendin G

The /7% shielded inner conta.ner consiste of a 3/8 ineh thick spherical
shell, 24 inches intide diameter, containing a chambered, shielded Drum
areambly held in place by twe Cover Assemblies, The Drum Assembly fits into ax
8=1/4 inth inecide diameter by 2/1& ineh thick horizontally oriented cvlinder,
¢hich forme & :12ment with the st 1l througn & steel flange, The torsidal
savity formed ' the herizontal cylinder penetrating the sphere 1s filled with
fead, The cavit, within the zylinder louses the chambered source positioning
Drum Assenbly.

The Drum Assembly chambers carry the source holders, which may vary from
one model of teletherapy machine te ancther, The Drum Assembly is removable
ard tan be interchanged with another to provide for the diffarent design of
sour~e holdert, During shipment, the chambers, or section of chambers, that
are ot filled with source holders, are fitted with full diameter, tteel
encated lead or tungsten pluge and spacers, which restrict movement to less
than 0.2% inches laterally and 0.1 inches radially., The Drum Assembly, source
Lelders, and plugs are secured in the container by shielded Cover Assemblies
boalted t- the Shell Assembly at toth ends of the Drum Assembly containang
avlinder., The balted Cover Assemblie are sealed using silicone rubber
gaskats,

The shialded inner container is enclosed with.in the overpack, coreisting of
a Wocdan Protective Jacket (WPY) surrounded by a Steel Shell. The wvarpack
meet: tha requicement of DOT Specification 20WC-& Wooden Puotective Jachet,
The WPJ is a right cireular cylinder consisting of 3/4 inch thick exterior
grade, Dougla¢ Fir plyvood discs glued together with a resorcinal resin
sdhesive and nailed, In addition, the WPJ is reinforced with 1é& axial., /8
insh diameter, full length steel reds. The WPJ has a plyvood sidevall of six
ineh minimum thiciness and a plyweud top and bottom, each of 8-1/4 inch
thislness, The WPJ is surrounded ty .he 12 gage Steel Shell. The Steel Shell
ha. 1 flanged, belted closure and 12 or more 1/2 inch vent holes: these are
covered with durable, veatherproof tape, or fitted with pluge vhich relieve

under pressure,
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3.4.% Tie Down Tevices

four brackets are provided for tie down of the packaze, should it be
convenient to use them. Their use is not mandatory for safe trangport of the

pacrage .

The brackets are fabricated from 3 X 3 X 3/8 inch structural steel angle,
placed Sack-to-back, and welded to a v inch wide, 3/1¢ inch thick revinforcing
support band, which encircles the body of ‘he Steel Shell just below the lower
closure flange. They are spaced at 909 {ntervals around the periphery of the
shell and oriented 452 fror the direc' ion of the support rails. The tie down
brackets are shown in Drawing N 24011 see Apperdix 1.3.3)., The brackets and
package meet the specific tie down req..rements of 10 rFR 71.45(b). The
supporting calculations are provided in Appendix 2.10.1.

Unile not designed to be used regularly in this manner, the brackets can be
uged a8 lifting devices. The total load would be uniformly shared between the
four brackets. When used as lifting devices, the brackets and attachments meet
the structural regquirements of 10 CFR 71.45(a/i gspecifically, a minimum safety
factor of three againgt yielding. The supportiing calculations are provided in

Appendix 2.10.10,

1f the brackets are not used, lires placed across ithe top or around the
Steel Shell fastened to the transport vehicle will adequately secure the
package under the requiied loads. The support rails can also be clamped and
shored for held down. The package can be secured by anv method acceptable for

the {ntended mode of transport.

2.5 Standards for Type B Packaging

The application package meets the stendards for Type B packaging, as
specified in the ‘ollowing paragrarhs of 10 CFR 71:

71.43 General standards ior all | .ckages

71,45 Lifting and tie down stand~rds for all packiges
“1.47 External radiation standaras for all packages
71.51 Additional requirements for Type B packages

2.5.1 Load Resigtance
Not applicable

- - O 4 al P 3

Demonstration that the containment vessel would suffer no loss of contents
if the package were subjected to an external pressure of 25 psig is no longer 2
regulatory requirement. However, both the irnner contairer, which is the
gecondary barrier, and the contained special form source capsule substantially
exceed this requirement. Both :-e internally supported and can withstand high
hydrostatic pressures. The spheric~! shell of the inner container is suitable
for a sustained working pressure of over 500 psi, even without support,

Revision 1
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The oblique drop resulte in & strike on the cylindrical edge of the
pacrage. While in some orientations crushing of the Steel Shell appurtenances
provide some energy absorption, the principal energy dissipation mechanism ls
crughing of the edge of the Wooden Protective Jacket. With the package center
of gravity directly over the sirike, the calculated loading of the inner
container 19 approximately 65 g. The results are the same for the top edge or
bottom edge drop, The calculations are provided in Appendin 2.10.5.D.

Loads on the capsule will not result in stresses exceeding the elastic
1imit and the contairment capability of the capsule will not be impaired.

The limiting losd on the inner container taken as ghear on the cover bolts
{2 below the fallure limit by a factoer of 14,

Damage to the package from thiz drop would be crushing the end shock 1ings
of the Wooden Protective Jacket and also crushing sections of the external
Sreel Shell, Integrity of the shielding and containment would be maintained.

2.1.1.5 Summary of Results

Discusgion of the condition of the package is provided under each of the
preceding drop configurations, Summary of the loadings and factors of safety
are provided in Table 2.7.1.1.

2,7.2 Puncturs

Free drop of the package through a distance of one meter (40 inches) onto
the standard, six Inch diameter cylindrical bar was examined analytically for
all of the principal drop configurations and damage sensitive parts of the
package. The logal package deflection and g loadings were estimated for each
of the drop configurations. 1In all cases the strike was congidered as being
located directly under the center »f gravity of the package. The calculations
are presented in Appendivy 2.10.8, Results are summarized in Table - g G e B

The local deflections i.nge from about 0.6 incnes for a strike against the
bottom plate of the package (the bar missing the skids) to about 1.4 inches for
several of the orientations in which it was postulated that all of the energy
was absorbed in crushing the wood of the protective jacket., The associated
loadings range from 70 g for the smaller deflections to 25 g for the larger

ones.

In 3ll casve the overpach Steel Shell would experience some permanent
deformation and when the strike is directly on the 12 gage shell material, sone
perforation and tearing might cccur., Since the shell is neither lead
containing or essential to fire protection, a shell tear does not measurably
reduce the effectiveness of the package. The lcadings are not high and there
would be no damage to t ¢ inner container or its coantents.
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l 2.10.10

Tiedown Devices

Thermal Stress in Drum and Shell Assemblies
free Drop ~ Normal Transport

Penetration

Free Drop ~ Hypothetical Accident Conditione
A. End Drop - Bottom Strike

B. End Drop = Top Strike

€. S'de Drop

D. Obligque Drop

Dynamic Crushing Pressure of Plywond

Limiting Loadings

&, Source Capgule Loading
B. Cover Bolt Loading

Puncture
References

A. Accident Resistant Shirping Containers
B. Deveicpment Tests of Wooden Overpacks

Tiedown Bracket Used As Lifting Attachment
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Location(l)
ang
New/Criginal
Inrer

-sontaiver

1. Drum Liner
New
Original

2. Drum Shielding

New
Original

}d

Drum Casing
New
Original

4, Shell Liner

New

Criginal

., Shell Shieldinz

New
Griginal

8. Snei.
New
Crigimal

-
IRE

WATID RANI

»

raterial
ang
Thickness,

RIS Y,

8:.8. 3
Q. 0335
Same as above

0. 375
Sane as anovz

S/T0 attnnuatztﬂ.?? (riew!
S/TS Atsenuatiot, ff foriginal)

— s
Ratiz, /W (»ow)/ fj (original)

B N-TE.TH TN

- CanMg ATTENURTION

Linear
fbsorption
Coefficient

e T SN

Q. 438

Q. 432
Q. 432

Q. 424
&, 824

CorPARIET v
Buildup Atteruyation
Fagtor (8) _lgii (8
1,29 1. 08
1.47 £.52
1. 43 .02
17 1. 266
x'z7 1.“#
1.34 1.118
4, 7% 7.63 X 184
&, BS .68 X 104
1eZh 1.118

(1} Aumgers ~eyed to l.ozations shown in Figur: S. 4011,

(2) Arzenuation, iy 1 = BlLax,
1gatoDlic source.
= grainiess swee.l,

(3) 8.8,

£) @

iRaciological Health Hangdook,
= garzson steel

L8

X0 Sﬂlu).
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kocatien_

Source capsule

Source chamber
steel

Scurce: chamyer t2
inrer container
surface

Wooden orotec ...
Jacwet

Stees. she.l

TRELE S:8: 1.2

CALCULATED DOSE RATE FOR NEW PRCKRGE

Material Linear
and Rbsorption

Thickness, Coefficien.
S | ; "SI 1 T §
Tungsten a.loy

Q. 437 2. 9
Stain.2ss steel

2, 314 0. 432

From Tadle S.4.1,1

Wooo

€. 2.0384
Caroon steel

2. 127 2. 424

Total material at:enuation, source to package surface

Revision |
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Bvildup Rttenuation
Eacic ~Lgli.
1.47 1.94
1.29 1.092
2.37 x 128
1.62 $a 11
110 1,338

(Ig/3) = S.75 X 198




Yialds the folloving sucface dose:

€ 3y 108)(15.000)(2.5)/15.75 X 10%)(57.2)% = 10,4 me./he,

e s

The dose at | mater 14:@

-

(5.2 X 108 X 15,0001(2,8)/(2,75 X 105)(157.2)2 = 1.4 me. /N,

These values compare with 200 mr./hr, and 10 mr.)hr.. respectively, for
pormal shipment. The margin provided appears adequate for s].h% changes in
shielding, thickness, geometry, or calenlational uncertainty.

£.4.2 txial Gamma Attenuation

Evaluation of the shielding in the direction parallel to the axie of the
aey inner container dcum iavelve: the source loading acrangement, The loading
acrangement of & source 1n an internatisnal capsule is shown in Figure 4,3,
Thit 13 representative and one of the more frequent loading acrangements. The
7.5 ineh diameter Arum chamber is fitted with a stainless steel sleeve having
sn outside Ai1ameter of 2.50 inches and an inside diameter of 2.060 inches. The
capsule is placed within the sleeve and held in the awxially central region of
the Arum with tws tungsten alloy plugs, one on each side. The covers hold the

entire cesembly in place.

The acrangement in the original inner container 1s similar, except the drum
chamber i¢ 2.81 inches in diameter and a second sleeve of 0.095 wall thickness,
currounding the first 1s used to fill the space and center the source.

For both configurations the shielding arrangement in the amal direction it
a plug of tungsten alley 9.8 inches long and 2.02 inches in diameter {about
tuice the diameter of the source face) surcounded by an annulu: of steel with
githar *we or three narcew alr gaps. This assembly, in turn, 1§ gurcounded by
3 mautvinz of lead The arracgament 1s showa for the new drum in Figure

Seball.

Based on a pount sourca, 3 simple calenlition shovs that for a shield
! thickness a¢ 9.8 inche. {(the length of the plug and approxnimate distance from
the source to the face of the shell assembly), the attenuation in tungsten
alley is of order 10+, that in lead of order 107, and in steel oi ~rder
[ 10%, With the higheet leakage path bteing that through the annulus of steal,
: 3 comparative meazure of attenustion between the new and the erizinzl
L argangement can be made by ‘reating the st al annulus as a streaming path. Tre
¥ spnulus 15 thianer in the new acrangement., To determine the ralative

- streaming, the following expression 1) for the ratio of entering vo leaving

gaama flux was used and taken as proportional to the cocrespoending dose vates:

(1) gource: T. Rockweli, Beactor Shielding Manu2l, pg. 293

Bevision |
S=11

T g R R O R R [y L i o il T By ma ey

A e

T = T e, T R T T e g e ——_——— —-
- - e . B L T T T T T ———
] - "*1



TUNGSTEN
7 ALLOY \

STAINLESS [_

STEEL e}
L2 DOCY M —— GASKET
2O 0.4}

[ "
[ uoTS1AdYy
r
m
>
o ’
N

-&-.9&‘

K R
L '
100m mm. i.'s to'§ SILICONE SASKET

(040w mmn SS)

DETAIL. OF INTFRNATIONAL

10 .81

FIG. 5421 8

CAPSULE POSITIONING WITHIN INNER CONTAINER DRUM
{ REF. FIG. 4.3)




AT Do B T e o D R e T G T e ) R im0 e i e L i O BRI i R A e e e e T A B e s e ] e i -—-qnllq

- b T S

#/(1 = 127 L2 less”) p/my (282 - &) - 082 - MY

The dafinition of the symbols and the corresponuing values for toth the new |
and original inner containers wsed in the comparison are as followst ﬁ

- » # \
i ?‘. gamma flux - ! _
| taken proportional to 5
dosa rate) |
:
R, drum chamber radinus, in. 1.408 1.280 '

7 t, shield plug radius, in. 1.02 1.02

| s comparative shield |
| thickness, 1in. 9.81 s.81 j

Fer the original units:

fba = 1/27119.81) 2 [ (eos”! 1,02/1.,408)(2(1,405)2 - (1.02)%) :
i oy 102((1.408)2 = (1,02)2)1/2) !
= 2,01 X 1073 |

I

For the new 1tes :
)

P /s = 1/:H(9.81) [ (a0s7] 1.02/1.28) (2(1.78)2 ~ (1.02)%) W

| - 1.020(1.28,2 - (1.02)2)1/2]
| = 1,095 X 1073

| The increase 1s attenwation i¢ proporticnal to 2.01/1.095 eor .84, which 1t
3 cleze tn a facter of two,

P — e o

another loading srrangement that occurs frequent!; is one in which the
entire teletherapy machine drawer, with source loaded, is carried in the drum

P S | ST

u
i chamber. In the cases of the AECL machine, for example, the shielied drawer,
! with senter positioned source, is the full length of the drum chamber and 2,478 4
; inchaes in diameter. The input values for the calculation are: 3
4 :
E Value Original S/TC's Hew S/TCs l.‘
X
: 2 1.408 1.280
: r 1.234 1.234

L 10.8 10.8
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Suybstituting the nev values:

For the eriginal wnits $/, = 5,187 x 1074
For the new units F /o = 7.01 X 1077

The increase in attenuation for the nev units i¢ 5.187/.701 = 7.2 o 3
factor of about seven.

Otter specific cases will vary, lut the improvement 1s significant.

5-“03 Pig!i‘s E!ﬁ;j;igh ng!sg;gmeﬂs!

The results of a radiation survey of a package incorporating the new innec
coentainer are provided in this appendix. The survey was madzs on Decenmber &,
1986, on a package that had been prepared foo shipment and sealad a faw days
vefore. The source strength was 6,650 zuries (12/1/86). The source wvas fitted
inte an international capsule and held in the central regicn of the drum
chamber between tungsten alloy end plugs. The remaining drum chambers wvere
loaded with full length, lead filled plvge. Measurements were made with a
calibrated G- detector.

The package surface measurements are shown in Figure 5.4.2.1. All of the
cadiation entries are in me./hr. Tre marimum ceading was 15 me./he. at the
center of the package bottom, The highest side readings vere |4 mr./hr, and &
wr./hr., located 180° from each other at a belt line height of 24 inches.

The remaining surface readings vere betwsen 0.6 and S mr./hr. at lecations as
sthown on Figure 5.4 2.1,

All readings taken at one meter distant from the package surface were 1
me./hr. ar less. HNo measurement was talen at one meter between the bottom of
the paclage.

Fazed sn thece measuraments, the design basis 15,000 ecurie source would
rasult in a mamimum surface re2ading of (15,000/6,650) X 15 = 24 me./br., a3
compared with thy design basis value of 100 mr./hr. and the 10 CFR 71.47 limt
af 200 mp./hr. At a one meter distance, the level would be one third of the
limiting 'O mr./h, These reeul-s also generally suppert the calculstions
provided in Appendix S.4.1.

$.8.4 Hypethatic da 1t Condition

Anvy change in shielding effect resulting from the Hypothetical Accident
Conditions i3 due to shifting of the inner container within the overpack.
There 1s no opportunity for any measurable shift of source or shielding in the
inner contaider under the most severe free drop and fire conditions. Except
far some small clearances, the inner container is completely fiiled with metal.
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MEASURED PACKAGE SURFACE RADIATION LEVELS
FOR A CONTAINED SOURCE OF 6650 CURIES
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The maximum shift of the inner container within the overpack can be
sbtained from the analvsiz of the several hypothetical accident drop
ronditisne, The shift of the source relative to the owter surface of the
package is dve to the zrushing, bending, or other distortion of the overpack
vooden protective jacket (WPJ) and cteel shell {68). The results obttained fro=
the accident analysis are summarized in the fellowing table:

Maximum Displaczement of Source
Relative to Normal Lotation in

Comgonent of -3 Packages, inches
Overpack Top Bottom Sid: Edge
Affected Drop  _Lrop Drop  Deopil)
Crush support beams (8S) 4 - -
Shred shock rinpr VPJ) - - 2
Inner container movement o i 2

Inner container penetration

of WBJ - A 1
After fire drop, char

allovanca €3 2 2 a
Maximum Displacement. in. & 7 7 -

{!INot oritical for shielding

The amount of shielding matecrial will remain the same. The shielding
change will result enly from geometric factors, Postulating & point 1sotopic
source, the increased transmission due to the seven inch mawimum displacement

i8¢

At the surface: (2448 2 = 1,97
2“-‘.-

At ona meter: (E2ed )2 = 1,26

Assuming the eurface radiation level under pre-accident zonditions vas at
the 100 mr./he. design basis condition, the hypothetical accident would result
in a surface radiation level of less than 200 mr./hr. § Tarly, postulating
the permissible 10 mr./hr. pre-accident, the postaccident , meter dose rate
inaresse would be less than 2 ar./hr. In any case, both levels are below Lhe
10 CFR 71.51(a)(2) limit of | rem/hr. at one meter from the external surface of
the package under hypothetical accident conditions,
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TELETHERAPY SHIPPING/TRANSFER CASK
UNLOADING AND LOADING PROCEDURE
PROCEDURE R 2614
Revision 1

December 12, 1986

g
Reviewed for Radiation Safety and Approved 14&4411 - 2] o) %
Frank Schwoerer Date

Reviewed for Adequacy of Intended Purpose
and Approved

Reviewed per Quality Assurance Program
and Approved
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UNLOADING AND LOADING OF
NPI-20WC-6 TELETHERAPY SHIPPING PACKAGE
AT THE DICKERSON HOT CELL
PROCEDURE R 2014

Revision 1

December 12, 1986

SCOPE

The teletherapy shipping package, NPI-20WC-6, consists of a specially
designed inner lead shieided shipping/transfer cask contained within an
overpack. This procedure covers hot cell uniocading and loading of doulLly
encapsulated sources out ¢r, and into, the approved shipping’ .ransfer
casks, and shall be used in conjunction with “General Procedures for Hot
Cell Source Operations.” Enclosure of the cask within the overpack and
unloading and loading the shipning package is included in the procedure.
For operaticns at other hot cells, this procedure will be modified as

nec - ssary.
BACKGROUND

Both un.oading and loading is coverad here in a single procedure because
the most frequent circumstance in the shipping and transfer of
teletnerapy sources is receipt of a package containing a spent source
which, after appropricte initial operations and surveys, is removed from
the package in the hot cell and placed in interim stcrage; whereupon the
cask is inspected, cleaned, resleeved as necessicy, and loaded with a new
svurce in the hot cell for subsequent shipment ofi cite. Loading an
{nftially empty container and similarly, unloading a container tn be
placed into standby or serviced in an empty condition are included as
variatic.. of the procecdurs.

—
.

REFERENCES

- Bampling Procedure R 1002
- General Procedure for Hot Cell Source Operations R 5001
-~ Opening Hot Cell Deor After Processiug Single and Doulle
Encapsulated Sources R 5002
- Applicuble Certificate of Compliance (tor domestic destination)
or Certificate of Competent Authority (fov foreign destinaticns)
fur the Shipping Package
- Package Loading Procedure for Radiocactive Marerials, QA 1003
- Package Unloadirg Procadure for Radiocactive Materials, QA 1004
- Empty Radioactive Materials Packaging, 49 CFR 173.427 i

2. GENERAL CONSIDERATIONS
Sources shall be lceded only upen written instriction after it has been
determined that the sources meet ail specific .loms, including customer's
and cask Joading specifications.

LR e it
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2. GENERAL CONSIDERATTONS (Cont'd)

The shipping packages usuclly contain radiocactive material upon receipt
and all procedures and pre..Jtionc associated with handling radi active
materials m:st be followed.

3, PERSONNEL AND SUPERVISION REQUIREMENTS
Radioactive materials may be loaded or unloaded from transfer containers
oniy by experier-ed hot cell operators, acting under the authority of the
Hot Cell Manager, Vice Frasident of Services and Systems or his designee.

4. EQUIPMENT

- Operating Hot Cell

Shipping/Transfer Cask

Shipping/Transfer Cask applicable inserts
Survey Meter capabla of reading up to 2R/hr
All necessary tools

i

L]

§. OPERATIONS

5.1 Preparations

5.1.1 Confirm with the Production Manager, or other individual
responsible for the shipment, the following:

a) source(s) identification

b) activity of source(s)

¢) applicable Shipping/Transfer Cask and source holder

d) app.icable overpack (wooden protective jacket and
steel shell).

§,1.2 For shipment received, unload the NFI-20WC-6 package from the
truck in accordance with QA 1004.

5.1.3 Remove bolts and lids from the steel shell and wooden
protective jacket, raspecti.elv. Store for reuse.

§.1.4 Remove shipping/transfer cask from the overpack. Do not
luave wooden protective jacket open to wenthasr, Inspect
overpack for damage aud repair if necessary. Store overpack
for next use with woouden )id and shell cover i1 place.

5.1.5 Measure radiation levels to cosfirm that handling of
cask will be a low leve. uperaction.

J.0.6 Open hot cell door per applicable procedure.

-
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5.1.8

3:.1.9

5.1:.10

3.1.41

5‘1‘12

Se1d3
5.1,14

S+1.35
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Place the Shipping/Transfer Cask on the dolly imn the hot
cell access area. Using the forklift, place the loaded dolly
on the cask loauing raills.

kemove bolts holding one of the Shipping/T ansfer Cask covers.
Make certain end of cask faces shielded area when removing
cover,

Confi. - whethe: the cask contains a source by both measuriug
the raliation _.vel near and visually imspecting inser s at
tl.e open face of the container. Any reading abcve background
should be considered as indicating a loaded contai ' r.

1f Shipping/Transfer Cask is loaded, proceed to 5.1.12.
1f Shipping/Transfer Cask is empty, remove inserts, clean
the iaside of the container, check drum rotatiom (where

applicable), wipe test the inside of the container and inserts
and re.nstall applicable iuserts.

The inside surfaces of th: Shippiang/Transfer Cask and the
incerts should n~t exceed a count raze of 500 dpm per 100 cm

on the wipe test. Clean &:d ve-wipe as necessary to meet this
limit.

Load Skipping/Transfer Cask, appropriste imsert or holder and
all necessary tcols iato cell.

Close hot cell door.
1f Shipping/Transfer Cask is empiy, proceed to 5.3.

1f Shipping/Transfer Cask is iocaded, oroceed to 3.2

5.2 Unlcading

. T B |

5.2.2

$.2.3

1f container is loaded, remove source holders and remove
gources from holders.

Visually inspect source for damage and evidunce of failure
of source integrity.

Wipe test source.
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5.2‘6

5.2.8

5.2.9

Acceptability for source storage:

§.2.4.1 1f the source passed the visual examination and 1if
the removable contamination det-rmin.d by the wipe
test is less than 0.05 uci, place th. source in
storage and note in the inventory record.

5.2.4.2 1If the removable contamination as det2rmined by
wipe test is greater than 0.05 uci, the source
should be visually re-examined. If the examination
reveals no sign of cladding failure, decontaminate
and wipe test again. If the results of the wipe
test after decontamination is less than C.05 uci,
the source shall be considared acceptable z .’ placed
in storage.

L
P
¥
w

1f there is any sign o” cladding failure cr if the
wipe test after decortamination is greater than 0.05,
notify the Froduction Manager and establish corrective
action to be taken to prevent significant
contamination in itorage. Note condition and action
taken in the 1t call log.

Open hot cell doc. v:ing reference procedures and move
empty cask iato aot cell access area.

1f the empty cask is to be reloaded for outgoing shipment,
proceed to step 5.1.11.

1f the empty cask is to be shipped empty of taken out of
service, remove inserts, clean the inside of the container aad
wipe test both the inside of the container and the inserts.

The inside surface of the shipping/transfer cask and the
inserts should not erzeed a count rate of 500dpm per 100ca® on
the wipe tests, clean and rewipe as necessary fo meeC this
limit,

1f the empty cask is to be shipped empty, install inserts (if
appropriate), and bolt gasketed covers into place. Tighten
bolts to firmly compress the gasket (aporoximately 100
inck-pounds torque). Insure recuirements of 49 CFR 173.427
regarding shipment of empty radicactive packaging materials
are met. Proceed to step 5.3.10 or an alternative special
procedure.

1f the emtpy cask is to be taken out of service, install the
covers along with any internals to be stored and place the
cask into storage.







$.3.14 Load Shipping/Transfer Cask into the overpack and install
wooden protective jacket cover., Belt cover firmly into slace,
paking certain that all thread reinforcement rod ends rercn
recessed at leact 1.5 inches below the surface of the we: =n
protective jacket.

§.3,1% Bolt overpick steel shell.
5.3.16 Fit steel shell cover and belt into place.

5.3.17 Affix apprnpriate labele for the shipment and load the
NPI1-20WC~6 package onto the iruck in accordance with QA 1003.

RECORD RECUIREMENTS

o

.1 The Hor Cell Log Book shall contain:

- Identificacion of tne cask that has been loaded.

« Identification a ¢« in-cask location of sources that have
been loaded.

-~ Name of operator.

- Results of all wipe tests and results of source inspections.

- Dose re-eived by operator as read on the dosimeter.

§.2 Make the appropriate entry into the inventory record.

6.) The Production Manager shall review the Hot Cell Log Book for
compliance with the procedure at least once a day and shall eicher
. indicate its adequacy by initialling at the end of each days entry or
shall note and initial any inadequacy. The RSO shall review the Hot
Cell lLog Book at least weekly and shall make similar not. .ioms.
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Thermal Acceptance Tests

Not applicable

©.2 Maintenance Progran

The shipping package does not conta’n liquid shielding, coolant, valves,
pressure gages, rupture disks, etc,, theredby simplifying regr'ar maintenance.
' «Adition to periadic routine visual inspectiuns, the following routine

maintenance is performed:

-

Components of the package are checked for contamination wher it is being
loaded or unloaded and decontamination is effected as required.

¥hen the end covers are installed or removed, the condition of the
silicone gashet is inspected and the gasket is replaced when checking,
hardening, deterioration, or any damage iz observed. The gaskets are
replaced within a 12 to 1€ nonth period in any event.

Prior to each use, the Wooden Protective Jackret is inspected for defects,
or conditions potentially leading to defects, such as loss of plywood
bonding, crackirg, vaterlogging, excessive drying, corrosion of the steel
rods, or any body or cover warping that would result in an inadequate
cover seal. Should any of these conditions be observed, the situation
shall be evaluated and a repair made, or Lhe Wooden Protective Jacket

talen out of service.

The overpack Wooden Protective Jacket and Steel Shell are inspected for
damage when being put into, or taken out of, service. Spare parts are
Yept in stock and replacement or repair is made as regquired.

Bevision 1
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NEUTRON PRODLCTS inc

Dickerson, Marylend 20753 U S A
~=e. 301/349-5001 TWX: 710-828-0542
1 . & N

-

Dr. Martin A, Welt
President

Radiation Technology, Inc.
P.O. Box 185

108 Lake Denmark Road
Rockaway, New Jersey 07866

Dear Marty:

I ar writing in response to you: letter of June 7, 1982. Since receiving this
letter 1 have reviewed the facts with those of our employees whe were involved
in the shipment. To the best of ny knowledge, the facts are as presented below.

1. The number of sources contained in the shipment, per our April 20, 1982 me~:,
was based on the information we were given by your West Memphis plant managier.
1 have l:arned that this figure was calculated by subtracting the number o2
sources of each type deturmined by Radiation Technology to oe remaining at
West Memphis aftur the cask was lcaded, from the number of sources of each
type determined by Radiation Technology to be present at West Memphis befors
the cask vas loaded. Neither your people nor ours counted the number of

sources of each type which were placed in the cask.

2. In unloading and reloading our shipping container in Dickerson we undertocx
a concerted ~ffort to assure that all sources removed irom the container were
returned to the container, and we have every reason 1o believe ‘“hat we suc-
ceeded in that objective. Unfortunately, our efforts to docunmert that fac:
only 2dd to the confusion ia that we counted 109 C-188 pencils removed froo
the container, and 109 C-188 pencils returned to the container, but in count-
ing the sources in the holders in which they were temporarily placed, we
counted only 108 C-188 per 'lc. At no point did we court 107 C-188 pencils
(as you say we did in you une 7, 1982 letter), so we .re unable to confirm

your count in any respe

In addition, we counted 52 GE capsules removed from the container, and 52 :Z

capsules r-turned tc the container, but only counted 51 GE capsules when they
were in holders. Therefore, although we verified at Dickerson the calculszed
numbers received from your West Memphis plant in both the removal of sources

from the cask, and the return of sources to the casi, our total was only 139

(108 C-188's and 51 GE) sources in between these activities.

e =™ f.‘
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Dr. Martin A. Welt
Radiation Technology, Inc.
June 21, 1982

Page Two

3'

In view of the discremancy in the count of sources at Dickerson we undertook

a concerted effort to locate any sources which might have been misplaced.

There aren't that many possibilities, and we have not located any additional
sources here., Also we re-examined our cask to check once again that no sources
are hidden in .y of the tubes. and car assure you that there are not. Accord-
ingly, we have .o reason to believe that we failed to deliver to Rockaway any

of the sources we picked up at West Memphis. . !

1f you would send us a list of serial numbers of the sources in the shipment,
we would be pleased, in the course _of ovr next full inventiory to be alert o
the possibility that one or more of these sources may have indeed been mis-
placed. In the interim, please be advised that the likelihood that one of
your sources is heve is remote, and undertake to review your records to see
if you can resolive the discrepancy within your own company.

Although we do nnt believe there is any discrepancy between what was loaded in the
cask at West Memphis and removed and reloaded at Dickerson, by copy of this leiter
we are, in accordance with your suggestic , notifying the Nuclear Regulatory Cozmis-

sion of the potential discrepancy.

Very trqu yours, \

NEUTRON |PROPUCTS, INC

JAR/mbn

cc:

W/Enclosures:
RTI Letter dated 6/7/82
NPI Memo dated 4/20/82

Mr. Bernard Bevill, St. of Arkansas

Mr. Robert E. Corcoran, St. of MD, DHMH
Atr. Charles McDonnell, NRC

Mr. Carmine Smedira, NPJ

Mr. Marvin Turkanis, NPI

- NEUTRON PRODUCTS.inc
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Radiation Technology, Ine. ‘%}%

P. 0. BOX 125, 108 LAKE DENMARK ROAD, ROCKAV/AY, N.J 07866 -
(201) 625-8400

CERTIFIED MAIL #P30 3554108
June 7, 1982

Mr. Jack Ranschoff, President

Neutron Products, Inc.

22301 Mt. Ephraim Road w
Dickersoa, Maryland 20753

Dear Jack:

We wish to advise you that we have now re-counted the nuzber of sources delivered
to us on Friday, May 28, 1982, and have ronfirmed that there are only 107 AECL
C-188 pencils. This is two penctils less thaa were supposed to have been delivered
in accordance with your letter dated April 20, 1982, which indicated that you ware
shipping 109 AECL C-158 pencils fron our West Memphis facility to our plant it
Rockaway, New Jersey. 1 had mentioned the apparent discrepancy to Marvin Turiaais
during our last telephone conversation, and he confirmed that prior to reloading
the cask for shipment to our facility, three counts were made, and he indicate: that
there were 109, 109 and on the final count, only 107. We hereby request that ¥ou
locate the two pencils and make delivery at the same time that you plan to picz

up your demineralizer. Since these pencils were to have been delivered at the time
of the final shipment, we would suggest that you make arrangements to unload tte
sources in our R&D pool, utilizing your A-fraze hoist which you were going to use
in 1978 to deliver the 12 pern-ils that were finally delivered on May 28, 1982.

We will assume that you will sotify any of the fapp opriate authorities concerning
the discrepancy in the shipping papers as 2galus what was delivered.

Very t

Martin A. Welt, Ph.D. v et 2
President

MAV:ma

RADIATION RESEARCH & PROCESSING FOR INDUSTRY SINCE 1968



April 20, 1982

To ¥hom It May Concern:

Neutron Products is shippiig 161 sources (109 AECL type C1S8 and 52 GE type
CEP915) from Radiation Technology's West Memphis, Arransa. facility to
Radiation Technology's Rockaway, New Jersey facility, inc sntal to the
delivery of approximately 1,100,000 curies of Neutrom Pruduct's produced
cobalt-60 to Radiation Technology's West Memphis facility.

Dr. Welt of Radiation Techmology advises that they are licensed to possess
these sources at the Rockaway facility.

Radiation Technology has determined that these sources are leak free, based
on the measurement of the activity of the water in the storage pool at their
Fest Memphis facility, per Dr. Nelt.

Sincereiy,
NEUTRCN PRODUCTS, INC.

tMarvin M., Turkanis
Vice President

N
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