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Introduction - o o

With this document, the National Instltute of Standards and Technology (N IST) estabhshes a-
- Shipping Quality Assurance (QA) Program in accordance with 10 CFR 71, Subpart H. Itis .
designed to ensure the safety of the general public during packaging and transportation. of
radioactive material. Shipping containers regulated by 10 CFR 71 will be released for
shipping from NIST only after they have satisfactorily met the requirements of the NIST. -
Shipping QA Program. - This QA Program applies to those activities affecting the packages
- and their components which are significant to safety. Quality assurance comprises those
planned and systematic actions necessary to provide adequate confidence that a system or

" component will perform satisfactorily in service. The degree of control over a radioactive
" materials shipment is governed by the activity and form of the radioactive materials involved.
Typrcally, the control categories are: “Exempt »“Type A,” “Type B,” and “Large Quantity.”
‘This program concerns shipments other than “Exempt” and provides criteria for the QA" -
factors that shall be addressed for packages of radioactive material used for. transport to or .
from NIST and/or the National Bureau of Standards Reactor (NBSR). The criteria specified -
herein are consistent with the categories of 10 CFR 50, Appendix B and ASME NQA-l -2004
~ “Basic Requrrements and Practices.” : S : e

" 1. Scope and Responsrbrlltles (10 CFR 7 1 101) ' '
The description of the NIST Shipping QA Program contamed within, includes a drscussmn
- of which requirements of 10 CFR 71, Subpart H are applicable and how they will be '
satisfied. The NIST Shipping QA Program establishes requirements applicable to the
procurement, use, maintenance, modification, and repair of packaging used to transport
licensed radioactive material (reference to 10 CFR 71.4 and Appendix A of 10 CER 71).
The program includes the purchase, handling, shipping, storing, cleaning, inspection,-
operation, maintenance, and repair of Type A and Type B (reference 10 CFR 71.4 and
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o Appendlx A of 10 CFR 71) shlppmg containets subject toa Certlﬁcate of Comphance B
(COC) as regulated by 10.CFR 71 (note: see Appendix . A for “ST” Packages). The Chlef o
Reactor Operatlons and Engineering of the NIST NBSR retains the overall authorlty and '

- , responsrblhty for the NIST Shipping QA Program-and its effectrveness Independent .-

“oversighit-of the NIST Shipping QA Program. shall be perforrned by the Chief, Health - )
. Physics; or his des1gnee on a regular basis to assure that the program is adequate and meets .

_ - regulatory requirements.” Quality Assurance and Quality Control (QC) functions are

typlcally performed by designated Health Physics staff members. These. individuals have
the authority and responsibility to stop any unsatlsfactory work and control over further
processing, dehvery, or installation of nonconforming materials. All NIST. personnel - )
involved with the shipment of llcensed radioactive material requiring packaging covered by, =
aCOC (e.g., receipt or shipment of nuclear fuel) shall follow this QA Program. -~ -~ . -
Addltlonally, NIST possesses and maintains non-Type A sh1pp1ng materials and packages .
including Type B containers and fissile material packages. This QA Program shall require .
~vendor-supplied documentation of quality related activities applicable to the inspection,” -
purchase, use, maintenance, modification, and repair of packages used and provided by the-
- vendor (or organization) for transportation of hcensed material in excess of a Type A -
quantity to or from NIST facilities. Establishment of this QA Program deems that all

‘quality related activities apphcable to the inspection, purchase use, maintenance and repair -

- of packages are implemented with written procedures approved by approprlate levels of -
management and are contained in NIST Shlpplng QA files. . » :

2. Ouahtv Assurance Program Orgamzatlon (10 CFR 7 1 103)

The NIST fac111ty organization chart for the NBSR is found in the NIST NBSR Techmcal .
Spec1ﬁcat10ns as Figure 6.1. Responsibility for the NIST Sh1pp1ng QA Program lies w1th1n :
the Chief, Reactor Operations and Englneermg, or his designee, as QA Program Manager o
(QAPM). Any or all of the personnel on the NB SR of Health Physics staff may perform '
- functions under this QA Program as des1gnated by the QAPM. The Chief, Reactor ‘
Operatrons and Engmeenng shall ensure that measures are established to provide adequate
~ control over any designated quality-related activities. Health Physics staff members .
performing QA functions shall have the responsibility and authority to stop unsatlsfactory
work-and the delivery or installation of nonconforming materials. In addition, they shall -
have direct access to the Chief, Reactor Operations-and Engmeenng, or hi gher—level P

_ management, who can ensure accomplisiment of quality-related activities. The duties’ and
qualifications required for the NIST QAPM and other principal personnel performlng S
quality related functions shall be established’ and documented in the QA files. Typically,
the QAPM should have some experience in a field that includes oversight of radioactive -
-material shlpments Retraining of personnel performing quality related work will be on a
continuing basis as changes are implemented in QA procedures. Indoctrination and -
training shall be included as part of an existing re- quahﬁcatlon program so that personnel -
performing quahty-related activities important to safety are trained on a regular basis and
quahﬁed to perform these act1v1t1es Retralnmg shall be performed at least blenmally

A graded approach to quahty assurance and procedures tralmng shall be applied at such trme ),
as when specific containers -are acquired or contracted for a specific radioactive material -
shipment activity. The extent of applied safety considerations will be based on\their- -
1mportance to safety as determined by the spe01ﬁc radroactlve material 1nvolved For



NIST PACKAGING AND SHIPP]N G QUALITY ASSURANCE

| PROGRAM FOR 10 CFR 71 - TRANSPORT OF RADIOACTIVE MATERIALS R

o 1nstance more restnctlve con51derat10ns would apply for spent fuel or h1gh level waste than
- for plutonium standard reference material, which, dependlng on quantity, may- requ1re more-.
restrictions than non-lrradlated ‘new” fuel or radlography-type sources o :

3. Package Desngn Contro (10 CFR 71. 107) ' '
 The NIST facilities involved with radioactive matenal shlpments requlrmg NRC-approved
coC packages are only to be a user of radioactive material packaging, not a designer or .

‘. fabricator of the packaging for the radioactive material. Therefore, the design, fabrication, :
assembly and testing activities for packages requiring an NRC-approved COC (other than “ST”
packages) shall not be performed by any NIST facility and the criterion of 10 CFR 71.107 -

-would not be applicable. For all packaging requiring a COC used to transport rad10act1ve
material, NIST shall assure that the design of the packaging was accomplished under the - -
control of a Nuclear Regulatory Commission (NRC) approved QA Program as required. For

. supplier-provided packages, the supplier of the radioactive material packaging shallbe
- required to submit documented proof (e.g. drawings, manuals, etc.) of package design under an

NRC- approved QA plan as required. The documented proof, including the issued COC, or

equlvalent for each package to be used will be kept on file at the appropnate NIST facility.

4. Procurement Document Control (10 CFR 71.109) S
* NIST, when procuring packaging requiring a COC, shall 1 requ1re the supphers of radloactlve :
material packaging to provide appropriate certifications verifying that the designated (model
and serial number) packaging was manufactured under an NRC- approved QA Program as
required. Other pertinent documentation (e.g., as-built drawings, photographs, sketches, use
and maintenance manuals, identification of safety-related features or components, etc.) are to
be furnished by the package supplier with the packaging to be used for transport of the _
radioactive material. The QAPM, or his designee, will detérmine all pertinent documentation
required for the shipment. If any safety-related replacement parts are required to be procured
for the packaging, the Chief, Reactor Operations and Engineering; or his designee, will
designate QA personnel to ensure that appropriate technical and QA requirements are included
in purchase orders and that the purchase orders are placed with suppliers that are or have been
previously qualified to supply the parts or the package required. . Procurement shall be made in

consultation with the package owner. Procedures shall be established to delineate the sequence

of actions for preparation, review, approval, and control of procurement documents, including
review and concurrence on the adequacy of quahty requlrements by the QAPM in order to
“ensure the safety of the shipment. . : :

5. Instructions, Proceduires and Drawmgs (10 CFR 71 111) ’

In the preparation of packaging for use to transport radioactive materlals the: QAPM or hlS
designee, shall ascertain that the package with its contents satisfies the applicable’ requirements
of 10 CFR 71 and those contained in the COC. The Chief, Reactor Operations and
Engineering, or his designee, has the authority to approve placing the package “in-use” for
transporting radioactive material from any NIST facility. The Chief, Reactor Operatlons and
Engineering, or his designee, shall prescribe activities affecting quality by documented ,
instructions or procedures of a type appropriate to the particular circumstance(s) and shall - ,
- require that these instructions or procedures be followed. Any plans for maintenance or repairs
will be reviewed by designated QA personnel to verify that the maintenance or repair plans -
emphasize those characteristics that are most important to safety; safety is, therefore, -
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”'paramount If a repaJr or maintenance is requlred to be perfonned on packagmg, a wrltten

, " "procedure’ will be followed and coordinated with the package owner/suppher and. Quahty
- Assurance personnel to ensure that appropriate inspection and test points are 1ncorporated in-
- ‘the procedure and that effective repairs have been sat1sfactonly performed ‘The QAPM shall

ot 5_6 Document Control (10 CFR 71.113).

. prov1de for QA review and concurrence regarding 1nspectron plans test cahbratron, and spec1a1
_ _"“‘process procedures and drawmgs and spec1ﬁcat10ns as necessary » L

o Each of the shipping and packaging documents under control of the Shrppmg QA

R -Program shall'be identified and maintained in the QA files associated with the NBSR _
- Engineering Manual in accordance with NBSR facility. configuration management (CM)

.. ‘The shipping and packaging documents shall be reviewed annually by appropriate Reactor ~
- Operatrons and Engineering or Health Physics personnel not directly assocrated with a -
© ‘specific radroactrve material shipment. Control shall be exercised over the following

~ documents, mcludmg the changes thereunto, used in the procurement, use, mamtenance »

N modification and repair of NRC licensed shrppmg packages (1nclud1ng Type A and B)

Operating procedures
Maintenance procedures o
‘Inspection procedures. _' g
- Loading and unloadrng procedures ‘
: Packagm g and transport procedures 3
. "Modification and repalr procedures
~Audits -
Drawings, sketches manuals and specrﬁcatlons :
Trarnlng records - ‘

Toe o s'hj.#:-w. :.Nf;—‘

' Revrslons to these documents shall be reviewed by the appropnate Health Physrcs
L personnel having direct responsibility for shipment of radioactive material and approved L

- by the QAPM, or his designee. Controlled copies of approved. procedures will be made

‘avallable to persons responsible for using those documents. In accordance with CM the

| } 'QAPM shall establish a master listing (or equivalent) that 1dent1ﬁes the current revision - R "
- level of 1nstruct10ns procedures spec1ﬁcat10ns drawings and procurement documents

. 7 Control of Purchased Materlal Equlpment and Servrces (10 CFR 71 115)
-~ Designated QA personnel shall take the necessary measures to assure that purchased _
_ material, equipment; and/or services, whether purchased directly or through contractors
i ;and subcontractors, conforim to the procurement requirements. Documentary evidence
that the package conforms to the partrcular procurement specification(s) shall be supplied

) w1th the package. This’ documentary evidence shall be retained and shall be sufﬁ01ent to

: 1dent1fy the spemﬁc requrrements met by the purchased materlal or equlpment

- The QAPM shall establish measures to ensure the proper dlsposrtron of 1tems or serv1ces
that do not meet procurement requrrements The measures established shall include: g
~ eévaluation(s) of nonconforming items categorized by the suppller along wrth a _]ustrﬁed

S “recommended drsposmon (e:g., “use as-is”).

B Approprrate documentatlon as 1dent1ﬁed in the purchase order shall accompany the NRC-
approved packagmg durmg transport of. the radioactive mater1al
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. ‘18 Identrﬁcatlon and Control of Materrals, Parts and Components (10 CFR 71. 117)
E -De31gnated QA personnel shall ensure that materials, parts, and components used for

= * * repair or modification of packaging in excess of Type A are adequately identified and’ SR
'-'_controlled to prevent use of'i incorrect or defective items. Where replacement of llmrted hfe SR
. “items is specified, measures will be taken to preclude the use of items whose shelf- life or--

- ~operat10n times have explred Also the physwal 1dent1ty of the 1tem shall be malntalned

9 Control of Speclal Processes (10 CFR 71. 119) A
- Special processes are not ‘normally performed by the users of packagmg However 1f
- packaging requires major repairs necessitating the use of these processes, desrgnated QA
- personnel shall ensure that controls are followed for special processes subJ ect to the

- - following criteria:

“ L Procedures, equlpment and personnel are quahﬁed in accordance wrth apphcable

... codes, standards and specifications. . : e T
2. The. operatrons are performed by qualified personnel and accompllshed in . w0
g e accordance with written procedures with recorded ev1dence of verification. ..
"~ 3. Qualification records of procedures equlpment and personnel are estabhshed

o ﬁled and kept current : : ~

No specral process w1ll be undertaken without consultation with the package owner and

- those special processes shall be performed in accordance with an NRC- approved QA plan : R
B w1th appropnate procedures establrshed by the package owner. - :

‘ v'10 Internal Inspectrons (10 CFR 71. 121) : S
" Visual 1nspect10ns by. des1gnated QA personnel shall be performed upon recelpt of

R : packagmg to ensure compliance with procurement documentation and QA procedures

- 'The criteria for acceptance of each of these inspections, and actions to be taken if - _
e :noncomphance is encountered, shall be determined in accordance with approved procedures. o
" These visual 1nspect10ns shall as apphcable include an 1nspect10n of the followmg '
1. Surface conditions. : . : S
. 2. Weld and structural 1ntegr1ty
3. ‘Condition of flange or seahng faces .
© 4. Gaskets and seals. :
5. Gauges; upture disks, valves, pressure relref devrces
6. Condition of tie-down members and impact 11m1ters if used
7. Labelmg, marking, and placardmg
8. Leak trghtness of the packagmg

~ The 1nspect10n program shall ensure adequate mamtenance of packaglng The

o manufacturer/owner/SUppher of the packaging shall identify all safety-related 1tems 'to be e

maintained, criteria for acceptablhty or replacement, and the frequencies of inspection-

© assigned to each item during use of the package. Hold or witness points shall be identified

in the use and inspection procedures. Additional tests and inspections may also be
performed by designated QA personnel, including contractor personnel, as required in -
~accordance with package-specific COC requirements. Prior to shrpment final inspections
~_ shall'be performed with a checklist to verify that all the followmg 1tems are comphed w1th
1. Packages are properly assembled. : » :
2. Valves are set to specrﬁcatrons (where apphcable)
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- 3 Shlppmg papers are properly completed 1nclud1ng the Bill of Lad1ng L
4. Packages are consplcuously and durably marked. and labeled as requrred by DOT

~ regulations. - - :
5..Individual desrgnated by the owner or user of the package has grven authorrzatron for
“shipment of the package. *

A 6. Authorrzed rnd1v1duals shall s srgn the shrpprng paperwork prror to release for shrpment g N _:’-‘ S

’ _-A Inspectron records shall be malntarned as QA records to document performance of
: mspectron act1v1t1es T Lol

11, Test Control (10 CFR 7 1 123) :
Documentation of a tést program shall be estabhshed or provrded to ensure that all the
' requlred testing.of packaglng components are satlsfactonly completed.- These written
: procedures shall mcorporate the acceptance limits contalned in the package approval
-provisions for assurlng that all prerequisites for a glven test were met, that adequate test
-~ instrumentation.was used, and that the test was performed under suitable env1ronmental
o 'condrtrons For vendor supphed packagmg, the test results shall be madeavailable as
- appropnate “For modifications, repair, and replacements of a package, testing shall be

- documented by desrgnated QA personnel and evaluated by the Chief, Reactor Operatlons f SR

“and Englneenng, or his desrgnee to ensure that acceptance test requrrements havebeen - .
- satisfied prior to delivering. packages for transport to a carrier. For those ¢ cases tests shall DR
1nclude the following consrderatrons where apphcable : : Lt

1. Structural integrity: - ’ : A

2. Leak trghtness Lo : S

3. Component performance (e g. valves gaskets ﬂurd transport devrces etc )
4. Shielding integrity.: = -

5 Thermal mtegnty

During. the loadrng process perrodrc mamtenance test programs shall be establlshed to el
ensure. that packages remain usable and free of excessive radlatlon and contam1nat10n '_ e

12 Control of Measurmg and Test Equlpment (10 CFR 71 125) :
- Designated QA Personnel shall ensure that all instruments, gauges, and other measurmg
“and testing devices used in activities affecting quality shall be properly.controlled, - = -~ <.~
“ calibrated (if necessary), and adjusted at specific times to maintain accuracy within. BRI
necessary limits. This includes measuring and test equipment used for maintenance of

safety-related items. Inspectlon and test equipment shall be tagged or labeled to 1ndlcate R

the date of the next planned calibration. - All calibration test data shall be maintained with

facﬂlty records or be readily traceable to nationally recognized standards. Ifno known .-

recognized standard exists (for calibration), the basis for calibration shall be documented .
" When measuring and test equipment are found to be- out-of—cahbratlon measures will be C
' taken to vahdate prev1ous 1nspectlon and test results up to the time of previous cahbrat1on.,

© 13, Handlmg, Storage and Shlppmg Control (10 CFR 7 1.127)
The handlmg, storage, and shipping of Type B packagmg shall be controlled to : assure _
safety and minimize degradatron damage and/or loss. Measures will be taken to control _
'the handlmg, storage shlppmg, cleaning, and preservation of materials and equ1pment to _
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be used in packagrng to prevent damage or deterloratron The followmg actlons shall be
: ‘performed when handhng or storing packages of radioactive material for shrpment

CLUIf packaglng requires special handhng and lifting equipment (as identified in the- COC),

_then such equipment will be used to move packaglng from one station to another.
2. As required, special handlmg or storage provisions for packaging (e.g. 1rnpact hmlters

- tags ormarkings to adequately protect and identify critical components, etc.) shall be used L

3:As requlred specral protective environments. (e.g. inert gas atmosphere specific
‘moisture content levels, and temperature levels, etc.) shall be specified and prov1ded
4. All condrtlons 1dent1ﬁed ina COC shall be adhered to when unloadrng packagmg

.When preparmg a package for slnpment the followmg measures shall be taken as appropnate:’ _
1. Cavities within gas- -cooled package containments have been adequately dried and o
~ cavities within liquid cooled packages have been drained to allow adequate void space
2. Spec1ﬁed operatlons 1nspect10ns and tests have been completed pnor to dehvery to a
carrier. D
3.NRC (10 CFR 71) and DOT (49 CFR 173) requrrements have been satlsﬁed prror to T

~ delivery to a carrier. When necessary, departure and arrival times shall be estabhshed C
and monitored to a degree consistent with safe transportatron of the package. CRLNE
4 Necessary shrppmg papers 1nclud1ng Bill of Ladmgs have been prepared as requrred

14 Inspectlon. Test and Operatmg Status (10 CFR 71. 129) o PR
- Procedures will be established to control application and removal ofi 1nspect10n and weldmg
stamps and status indicators.” A tag, label, marking, log entry, or other documentation will
indicate the inspection, test, or operatlng status of Type B shipping contamers The records
shall-indicate when periodic surveillance tests have been performed and if any- e
nonconformmg, inoperative, or- malfunctlomng structures, systems, or components have been
identified. No deviation from the required inspection, test or other critical operatlons s

B authorized w1thout the rev1ew and approval of the QAPM or his de51gnee

15. N onconformmg Materlals, Parts or Components (10 CFR 71 131)
Designated QA personnel shall ensure established measures are followed to control .
safety-related materials, parts, or components that do not conform to specified _
~ requirements in order to prevent their inadvertent use or installation. All safety-related
materials, parts, or components for use by any NIST facility which are required tobe ~ . -~
quality controlled shall be inspected upon receipt or prior to use by desrgnated QA
personnel. This 1nspect10n shall include, as a minimum: = .
1. Proper identification of item and any nonconformance(s)
2. Segregation of nonconformmg 1tems
3. Drsposmon -
4. Evaluatlon

Procedures shall be developed for the 1dent1ﬁcat10n documentatlon segregatlon dlsposrtlon L

and notification to affected organizations of nonconforming materials, parts, or services.
: 'Nonconformmg items will be placed in designated control hold areas until proper dlspos1tron .

- is completed. Nonconforming items shall be dispositioned as follows: reviewed and

accepted, rejected, repaired, or reworked in accordance with documented procedures. The o
acceptability of nonconformmg items after- desrgnated repair or rework shall be verified by
‘designated QA personnel by re-inspecting or retesting the item against the original .- -
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. ’requrremcnts All 1nformat10n that is dlscovered concermng anonconformmg 1tem w1ll be o L
: recorded and kept wrth QA records such that 1t can be analyzed by desrgnated QA personnel, SRR -

: 16 Corrective Action ao CFR 71. 133) _ , .
- . For act1v1t1es important to safety concerrung use, malntenance modlﬁcatron and reparr

o of Type B packages the Chief, Reactor Operatlons and. Engmeenng, or his de31gnee
" shall ensure that conditions adverse to quality (e.g.; those resulting from failures,

malfunctlons deficiencies, deviations, and defective material and equipment, etc.) are-
R promptly 1dent1ﬁed and reported to appropriate levels of management and, as necessary,

- the approprlate regulatory authorities. - In the case of a significant condition adverse to - .
' quality, a ‘root cause analysis’ of the condition shall be performed and correctlve actlons -
. -taken to preclude recurrence Lessons learned shall be ut1llzed : S

17 Ouahtv Assurance Records (10 CFR 71. 135) : o
Sufficient identifiable and retrievable written records shall be mamtamed in the NIST
* Shipping QA files to furnish ev1dence of act1v1t1es affectlng quahty The records shall
“include the following: e
_ Instructions, procedures drawmgs and spec1ﬁcat1ons requlred by 10 CFR 71 111 ‘_ '
Design records, as appropriate, including results ‘of rev1ews : SURRE
‘Inspections (and Tests) as approprlate o : '
Audits. - : - S
‘Material Analyses
Procurement Documents. - e
‘Maintenance and repalr(s) of packages S
_Calibration procedures and reports.
. 'Nonconformance reports.
10 Tramlng (and retraining) records and certlﬁcatlons

Owsow#wwé

. All shlpments of hcensed radloactlve materlal shall be rev1ewed and approved by
designated Health Physics personnel. Shlppmg records for licensed radioactive material

e requiring COC packaging shall be kept on file by the NIST Health Physics Office. Records

- of licensed radioactive material shipments, including superseded records, utilizing a leased:
.shlppmg container shall be kept for at least three years from the date of the last shlpment
- Records that are to be retained for the lifetime of the packaglng shall include: :
I. Approprlate design and product1on-related records which are generated throughout
- manufacturing and furnished with the packaging. - i
2.Records demonstrating evidence of operatlonal capablhty of the packaglng
3. Records verifying repair, rework, modlﬁcatlon and replacement that are used as a
' baselme for malntenance (as apphcable) ' -

18. Audits (10 CFR 71. 137) : ' ‘

~ Audits of each safety related activity shall be complcted at least annually to venfy _
compliance with all aspects of the QA Program for rad1oact1ve packaging covered under
this program and to determine the effectiveness of the program. The audit shall be

. performed by the Chief, Health Physics, or his designee, but not by staff having direct -
responsibility in the areas being audited. Audit results shall be documented and revrewed
" by the Chief, Reactor Operations and Engl_neenng, or his designee. Follow-up or -~
corrective action, including the re-audit of deficient areas, shall be taken as necessary. "
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Introduction ‘

This document establishes the National Institute of Standards and Technology (NIST) Packaging
and Shipping Quality Assurance (QA) Program specifically for the NIST Shipping Container
Package “ST” in accordance with 10 CFR 71, Subpart H. It is utilized to ensure the safety of the
general public during packaging and transportation of fissile material. Typically, shipping .
containers regulated by 10 CFR 71 can be released for shipping to or from NIST only after they
have satisfactorily met the requirements of the NIST Packaging and Shipping QA Program for -
Transport of Radioactive Materials (Revision 3). The following “package specific” QA Program
applies only to those activities affecting the “ST” package and its components, if any, which are
significant to safety. The degree of control over a particular shipment of radioactive materials is
governed by the activity and form of the specific radioactive material involved. Since the “ST* |
package was fabricated at NIST according to commercial engineered standards using off-the-
shelf components, no credit is taken for design features related to safety (ref. NUREG/CR-6407,
category A/B/C) and, as such, no controls would be required. For Type A shipments transported
in the “ST" package(s), this program provides the criteria for the QA factors that are addressed
for packages of radioactive material used for transport to or from NIST and/or the National
Bureau of Standards Reactor (NBSR). The criteria specified herein are consistent with the
categories of 10 CFR 50, App. B and ASME NQA-1-2004 “Basic Requirements and Practices.”

1. Scope and Responsibilities (10 CFR 71.101) ' ‘
The NIST Packaging and Shipping QA Program for Transport of Radioactive Materials
(Revision 3) provides a discussion of which requirements of 10 CFR 71, Subpart H are
applicable. The comprehensive program includes the purchase, handling, shipping, storing,

- cleaning, inspection, operation, maintenance, and repair of both Type A and Type B shipping
containers (reference 10 CFR 71.4 and Appendix A of 10 CFR 71) subject to a Certificate of
Compliance (COC) as regulated by 10 CFR 71, such as the one issued for approval by the

Al
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NIST PACKAGING AND SHIPPING QA PROGRAM FOR “ST” PACKAGES

o . Nuclear Regulatory Comm1ss1on (NRC) on September 27 2006 for NIST package “ST” (1 e,

© COC No. 9246). This “package specific” NIST Packaging and Shipping QA Progfam for “ST” -'3';-.' L

-packages establishes the specrﬁc requlrements applicable to component procurement, use, :
maintenance, modlﬁcatlon and repair of “ST” packaging used to transport licensed radloactlve e

" material. The design, fabrication, assembly and testing of the “ST” package was performed at

-_.- "NIST according to commerc1ally accepted engineering standards (reference to 10 CFR 71.31 and. _, :
- 10 CFR 71.101) for a Type A package. The “ST” packagmg itself performs no spe01ﬁc safety .

function during transport (other than Type A packaging) since both its cortents and the. quantity . |
L of packages per sh1pment is limited accordingly (per COC No. 9246). . Hence the: requirements i
L :of 10 CFR 71.55 pertammg to package des1gn, fabrication, assembly, and testmg need not apply o

' .The Ch1ef Reactor Operat1ons and Engmeermg of the NIST NBSR retarns the overall

o 4_author1ty and respons1b111ty for the NIST Packaging and Shipping QA Program for Transport

. of Radioactive Materials, including that for the “ST” package. An independent overSIght of - K

o the NIST. Sh1pp1ng QA Program is performed by the Chief, Health Physics, or his designee,

* on a regular basis to assure that the program is adequate and meets regulatory requ1rements

" .The QA and Quallty Control (QC) functions are typically perforrned bya. desrgnated Health

,v Physics staff member. These individuals have the authority and respon51b111ty to stop any
- ".unsat1sfactory work and suspend any further processing, delivery, and prevent the mstallatron -

B “oruse of nonconformmg materials for the “ST” package AIINIST and contractor personnel ' ‘
~~.involved with the shipment of licensed radioactive material in “ST” packages (e. g,receiptor
shrpment of fresh nuclear fuel) follow provisions of this QA Program. 'Consistent with "

.. provisions of 10 CFR 71.37, this QA Program requ1res documentation of quahty related S
‘activities applicable to inspection, purchase use, maintenance, modification, and repair of -

- “ST” packages used for transportation of licensed material to or from the NIST NBSR. . ,
- Establishment of this ‘package-specific’ QA Program deems that all quahty related act1v1t1es S

4 'appllcable to the inspection, purchase use, maintenance and repa1r of “ST” packages are . = "
‘ ~1mplernented with written procedures approved by approprrate levels of management and are

o o contamed in NIST Shlppmg QA ﬁles

20 Quahtv Assurance Program Orgamzatlon 10 CFR 71 103)

~ The responsibility for the NIST Packaglng and Shipping QA Program for “ST” Packages hesv' .

. with the-Chief, Reactor Operat1ons and Engineering, or his de51gnee as QA Program

. "Manager (QAPM). Any or all of the personnel on the NBSR or Health Physrcs staff may '
~ perform functions under this QA Program for “ST” packages as desi gnated by the QAPM
~ Accordingly, the Chief, Reactor Operations and Engineering, ensures that measures have
“been established at NIST to provide adequate control over any des1gnated quahty-related
I act1v1t1es regardmg the transport of licensed material in “ST” packages o :

A graded approach to quality assurance and procedures trammg shall be. apphed at such t1me
as when specific containers are acquired, fabricated, or contracted for a specific radioactive

- material shipment activity (e.g.,“ST” packages). The extent of applied safety considerations

- will be based on their importance to safety as determined by the specific radioactive material

e 1nvolved For the specific quantities of fissile material being transported in “ST” packages ;

- (1 e., up to 360 grams of U-235 per package in COC No. 9246), no criticality potential exists : o o
.- and, as such, no specific safety function is performed by the “ST” package itself (other than .- -
- that for Type A packages) during the transportation of the fissile material to and from NIST.
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g Package Des12LControl (10 CFR 71 107)

T APPENDIXA R
NIST PACKAGING AND SHIPPIN G QA PROGRAM FOR “ST” PACKAGES

‘The current NRC-approved NIST Shlppmg QA Program for Transport of Radloactrve Matenals

e - specifies that shlpments requiring an NRC-approved ¢ COC package are to be made by NIST only as a .

- user of the radioactive material packagmg Since COC No. 9246 limits and restricts the. contents of :

S each “ST” package as.well as the quantity of “ST” packages in each sh1pment the desrgn, ,
-_._;-fabncatlon assembly, and testing activities for the “ST” package need not be sub_]ected to each
" specific criterion of 10 CFR 71.107. Hence, the “ST” package was designed and. fabncated
-+ “according to commercrally accepted engineering standards for a Type A package, serving no- safety
~ function related to the items in 10 CFR 71.107 (e.g., criticality, radiation shleldrng, thermal stresses).

Moreover design control measures exist at the NIST NBSR facility to document: any design changes.

" to the “ST” package as necessary. Documented proof of changes to the “ST” package including the -~

B - _»1ssued COC No. 9246 for the “ST” package shall be kept on file at the NIST NBSR fac111ty

ﬁ 4 Procurement Document Control (10 CFR 71.109)

 The 'QAPM,; or his designee, shall verify that any part and mater1a1 purchased for “ST” packages
* are in accordance with commercial engineered standards. Any replacement parts requ1red tobe .

. procured for the “ST” package shall be provided with appropriate documentation. For 1nstances S
.. when NIST requires suppliers of radioactive material packaging to provide the approprlate ,
- certifications. verifying that the designated packaging (model and serial number) was manufactured
" . under an NRC- approved QA Program additional pertinent documentation such as “as- bullt’
L drawmgs photographs, sketches, use and maintenance manuals, and the identification of any .
- significant features shall also be furnished by the package suppher with the spemﬁc packaglng

NIST QA personnel shall ensure that appropriate technical and QA requirements are included in o
- the purchase orders and that the purchase orders are placed with suppliers according to commermal

. engineered standards for the package or part in questlon Procedures will be established to .

QAPM in order to ensure the safety of the ensumg shlpment

5 Instructlons, Procedures and Drawrgg_ 10 CFR 71. 111)

delineate the sequence of actions for preparation, review, approval, and control of procurement
- documents; including review and concurrence on the adequacy of quahty requrrements by the

In the preparatlon of packagmg for use to transport radioactive matenals the QAPM or hlS

desrgnee shall ascertain that the “ST” package with its contents satlsﬁes the apphcable requ1rements | .

" of 10.CFR 71 as well as those requlrements contained in COC No. 9246 The Chief, Reactor -
Operatrons and Engineering, or his designee, has the authority to approve placing’ the “ST” package
 ‘in-use” for transporting radioactive material to/from any NIST facility provided that COC No. 9246
~ is current and valid, the QAPM concurs, and Health Physics has not issued a stop-work order Any
plans for mamtenance or repairs shall be reviewed by designated QA personnel to verify that the .
maintenance or repair shall be performed according to commercial engineered staridards. The “ST” .
package itself does not take any “credit” for safety (i.e., criticality, shielding, thermal stress) since its

- contents (quantity of radioactive material) are restncted resulting in no-direct or specific safety o
: imphcatlons from the packagmg (other than that for Type A). If a repair or maintenance is required

- tobe performed on the packaging, a written procedure shall be followed and coordmated with NIST
as package owner to ensure that appropriate inspection and test pomts are incorporated in the' '
~ procedure and that effective repairs and follow-up testing and inspection have been satlsfactorlly
performed The QAPM is responsible for prov1d1ng for the QA review and concurrence regarding
‘inspection plans, test calibration and special process procedures, and drawings and spemﬁcatlons
Revrswns to “ST” package drawmgs are maintained within NBSR conﬁguratlon management
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" 6 Document Control (10 CFR 71 113)

o documents for the: NIST “ST” package are reviewed annually by appropriate Reactor

i : : APPENDEKA R ' Lo
NIST PACKAGING AND SHIPPING QA PROGRAM FOR “ST” PACKAGES T

- Each of the shipping : and packaglng documents under control of the NIST Packagmg and'_
_ '_‘ShIppIng QA Program, Includmg those for the “ST? package are identified and
“maintained in the QA files associated with the NBSR Engmeerrng Manual in accordance_:

- with the Conﬁguratron Management (CM) program. The shipping and packagmg :

o Operatlons and Engmeermg or Health Physics personnel not directly associated w1thv

B "specrﬁc radloactrve material shIpments that utilize this package. _Control shall be.

- exercised over the following documents, including the changes thereunto, used in the e e
; procurement use, mamtenance modlﬁcatlon and repair of the “ST” package LR
. Operating procedures " ' : ¥
‘Maintenance procedure's
: Inspectron procedures g
Loading and unloading procedures S
'Packaglng and: transport procedures -
_Modlﬁcatlon and reparr procedures '
Audits-- . s
-DraWIngs (rev1s10ns thereto) sketches manuals and specrﬁcatlons
' Tra1n1ng records ' : : S

'9@&9MP%P~

Ui Any rev1s10ns to these documents shall be rev1ewed by the appropnate Health Phys1cs SR
personnel having direct responSIbIhty for shipment of radioactive material and approved by R

. the QAPM, or h1s deSIgnee Controlled copies of the approved procedures are made

- available to persons respons1ble for using those documents.- In accordance with CM, the Ve
- QAPM establishes a master lrstIng (or equrvalent) that identifies the current rev1s10n level of B
.the “ST” package Instructlons procedures specrﬁcatlons and drawmgs - R

7 Control of Purchased Matenal Equlpment and Servnces (10 CFR 71 115)

Purchased material, equipment, and/or services, whether purchased directly or through
contractors (and/or subcontractors) for the “ST” package conform to commercially:

accepted engineered standards such as that for lid bolts (standard off-the- shelf Item) e
- Documentary. evidence is retained and can be' used to Identrfy the specrﬁc requrrements g S

met by the purchased materlal or equlpment

The QAPM estabhshes measures to ensure the proper dlsposmon of 1tems or services that
-~ do not meet the procurement requirements. The measures established must include R
'evaluatlon(s) of nonconforming items categonzed by the supplier, along w1th a Justlﬁed :, G
recommended d1spos1tron (e.g., “use as-is” replacement requlred”) ~ AR

Spare parts (e g, spare lid-bolts, spacers etc ) as well as its associated documentatlon
accompany the “ST” package durmg shIpments of llcensed radloactlve materIal

S8 IdentIficatIon and Control of Materrals, Parts and Components (10 CFR 7 1 117)

Des1gnated QA personnel ensure that any materials, parts, and components used for’ 5 - 2
repalr or modification of the “ST” package are adequately identified and controlled to prevent
use of incorrect or defective items. Replacement of limited-life items should not be needed for-
the “ST” package as there are none that are known. The physical identity of any replacement
Item(s) utrllzed in “ST” packages is routrnely malntarned via the CM program. -~ ;= ©



- ) .9 Control of Speclal Processes (10 CFR 71 119)

©if the “ST” package requires major repairs necessitating the use of these processes, -

B T - _ APPENDIXA S e
NIST PACKAGING AND SHIPPING QA PROGRAM FOR “ST” PACKAGES R

Special processes are not normally performed by the users of “ST” packagmg However,"'- v-j o a

o ,desxgnated QA personnel shall ensure that controls are followed for spec1a1 processes RS
- subject to the following criteria: . - . : : o
1. Procedures, equlpment ‘and personnel are quahﬁed in accordance w1th apphcable SR
- codes, standards and specifications. ' ¥ S o
~ 2.The operations are performed by quahﬁed personnel and accomphshed in accordance S
~ with written procedures with recorded evidence of verification. _ L
3. Quahﬁcatlon records of procedures equrpment and personnel are estabhshed and ﬁled

| No spec1al process W111 be undertaken w1thout consultatlon with NIST as owner and

- those special processes will be performed in accordance with commerc1al engmeermg

' standards and w1th appropnate procedures estabhshed by NIST

10. Internal Inspectlons (10 CFR 71 121) _ ' e ‘ ’
Visual 1nspect10ns by designated QA personnel shall be performed upon receipt of “ST” '
~packages to ensure comphance with pertinent documentation and NIST QA procedures. -
- The criteria for acceptance of each of these inspections, and actions to be taken if AR R
noncompliance is encountered is determined in accordance with approved procedures Thesey FE
visual inspections shall ‘as apphcable 1nclude an mspectlon of the followmg to allow re-use:, T
1. Surface conditions. ' . S : : o
2. Weld and structural 1ntegr1ty
3. Condltron of flange and assomated sealmg faces
4. Bolts and gaskets.
5. Wood end spacers , '
6. Condition of any t1e down members if used.
7. Labeling, marking, and placarding, '
8. Leak tlghtness of the packaglng (e. g no obv1ous breach of contamment)

The NIST recelpt 1nspectlon prograrn ensures adequate maintenance of the “ST” package o B
The manufacturer/owner/suppher (i.e., NIST for the “ST” package) of the packaglng s -
responsible for identifying any safety-related items to be maintained, criteriafor -
acceptability or replacement and the frequencies of i mspectlon assigned to each itern durlng
" use of the package. As the “ST” package performs no spec1ﬁc safety function other than
that of Type A packaging, there are no ‘safety-related’ items that need to be'regularly .
maintained. Also, additional tests and inspections may be performed by des1gnated QA+ .
. personnel, 1nclud1ng contractor personnel, as required in accordance with any package- o
~ specific’ COC.requirements. Prior to shipment, final inspections are performed w1th a o
Shipper’s Checklist to verify that ail of the following items are comphed w1th
1. The “ST” package is properly assembled. ' R
2. Shipping papers are properly completed for the “ST” package including B111 of Ladlng L
- 3. The “ST” package is consplcuously and durably marked and labeled as requlred by R
' DOT regulations (per 49 CFR 173).
4, Shlpper designated by NIST has given authonzatlon for shlpment of the package
5. Authorlzed 1nd1v1duals shall s1gn the shlpplng paperwork prior to release for shlpment
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11 Mtr_ol(lﬂCFRﬂlB) _ R T - o B R
o V_.‘Documentatron of atest program ensures that any testmg of “ST” packagrng components"--’ e
oS satlsfactorrly completed to commermal engmeered standards for a Type A package o

© Written procedures 1ncorporate the acceptance limits contained in the “ST” package - -
approval and. provisions for assuring that all prerequlsltes for a given test were met. For R e
modifications and repair. of the “ST” package testing is documented by desrgnated QAL
personne] and evaluated by the Chief, Reactor Operations and Engineering, or his . - TN
desigriee, to ensure that acceptance test requrrements have been satisfied prior to - .
‘delivering the package for transport to a carrier. For those cases, tests include the SR
following consrderatrons when applrcable for the “ST” package ' o
L. Structural integrity. S : o

2. Leak tightness (for breach occurrence and subsequent reparr)

3. Component performance (e, gaskets bolts etc )

o Durmg the loadrng process, penodlc contarmnatlon checks (e g smears) shall be - =
_ 'performed to ensure that the “ST” package remams usable and free of contammatron

o _‘»'12 Control of Measurmg and Test Egulpment (10 CFR 71 125)

-De31gnated QA personnel shall ensure that any instruments, gauges, and other ; measurmg S
and testing devices used in activities affecting ° “ST’ package quality are properly. - _

- controlled, calibrated (if necessary) and adjusted at specific times to maintain accuracy o
within acceptable limits. “Since the’ “ST” package does not perform any criticality, L
'radratron shielding, thermal stress, or hydrauhc stress safety function, the control of -
measurrng and test equlpment may conform to commercial englneerrng standards

13 Handling, Storage and Shlppmg Control (10 CF R71. 127) _ .
Measures to-control the handling, storage, shipping, cleaning, and preservation of

~ materials and equipment to be used in the “ST” package are nnplemented to prevent -
damage or deterioration, including indoor storage of the “ST” packages. The following .

- actions are - performed when handhng or. stonng the “ST” packages for radroact1ve .

material shipment: C ‘
1. Special handling and lrﬁrng equrpment when or if needed, w111 be used to move the

| ~ “ST” packages from one station to another (as identified in the COC).

2. As required, special handhng or storage provrslons for packagrng (e.g. tags or markmgs S
to adequately protect and identify critical components, etc.) are to beused.

3. All conditions 1dent1ﬁed in COC No 9246 must be adhered to durrng “ST” package -
unloadlng : : , =

When preparmg an “ST” package for shlpment the followmg measures shall be taken as-
appropnate "
‘1.-Specified operatlons 1nspect10ns and tests uf any) must have been completed prlor to
- delivery to a carrier. . ) - ‘
-~ 2.NRC (10-CFR 1) and DOT (49 CFR 173) requlrernents must have been satlsﬁed pnor
" to delivery to a carrier. When necessary, departure and arrival times shall be established -
* and monitored to a degree consistent with safe transportation of the. package.-
3. Necessary sh1pp1ng papers 1nclud1ng Bill of Ladlng(s), shall be prepared as requrred
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: 14 Inspectlon, Test and Operatmg Statu (10 CFR 71 129)

A tag, label, marking, log entry, or other documentation will 1nd1cate the mspectron test or Sl
' operating status of the. “ST package and indicate when or if, perxodlc surveillance tests havefjf SR
~ been performed and if any nonconfomnng, moperatlve or malfunctlomng structures; T

- systems, or components have been identified. No deviation from the required mspectlon testl» o

or other critical operatron(s) for the “ST” package is authonzed w1thout the rewew and
approval of the QAPM or “his desrgnee - : L e

. >15 Nonconformmg Materlals, Parts or Component (10 CFR 71 131)
_The “ST” package contains no specrﬁc ‘safety-related’ parts or components Hence specific

~ measures to control the use of any ‘safety-related’ materials, parts, or components that do not- . -

© conform to spec1ﬁed requirements are not required. However, procured parts that are-
utilized as replacements or. spares are evaluated for nonconfonnance by NIST QA personnel
Inspectrons typically include the follow1ng L e e S

L. Proper identification of item and any nonconformance(s)

- 2. Segregation of nonconformmg 1tems ' T

3. Disposition. -

' 4 Evaluatlon -

In the same vein, procedures for the 1dent1ﬁcat10n documentatron segregatlon dlsposrtlon o
and notification to affected organizations of nonconforming materials or parts exist for the
-“ST” package (e.g., dispositioning stripped lid bolts). Nonconformlng items are placed i in
designated control hold areas until the proper disposition is. completed Typically, the

~ acceptability of nonconforming items after designated repair or rework is verified by = <.
 appropriate QA personnel and replacement of the item is performed in accordance wrth .
‘commercial engineered standards. - All 1nforrnat10n that is discovered concerning a-
nonconformmg 1tem is recorded and kept w1th the QA records for the “ST” package

16. Correctlve Actlon (10 CFR 71 133) S

For activities important to safety concerning the use, mamtenance modrﬁcatron and/or T

repair of the “ST” packages, the Chief, Reactor Operatlons and Englneenng, or his,

" designee, ensures that conditions adverse to quality (e.g:, those resulting from fallures
malfunctions, deficiencies, deviations, and defective material and equipment, etc.) are
promptly identified and reported to appropriate levels of management-and, as necessary, X

‘the appropnate regulatory authorities. In‘the case of a significant condition adverséto . -
quahty for the “ST” package, a ‘root cause analys1s of the condition shall be performed x
and corrective actions will be taken to preclude recurrence Lessons learned shall be

' '-..utllrzed as necessary.

o 17 mlahty Assurance Records (10 CFR 7 1. 135) - :
Sufficient identifiable and retrievable written records for the “ST” package are .
- maintained in the NIST Shipping QA files to furmsh ev1dence of activities affectmg
quality. The records could include the following: - :

Instructions, procedures, drawings, and specrﬁcatlons requ1red by 10 CFR 71 111 .
Design records (e.g. change notices), if any, 1nclud1ng results of applicable reviews. =
- Inspections (and Tests) as appropnate SR .
~ Audits. ’

Matenal Analyses as necessary
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i 7 - Maintenance and repaxr(s) of the “ST” package L
e f8_. Tralnmg (and retralmng) records and certlﬁcatlons et

IST PACKAGING AN D SHIPPING QA PROGRAM FOR “ST” PACKAGES

u .':’:Procurement Documents (e g, packmg st for 11d hold-down bolts)

ERT ‘All shlpments of “ST” packages are rev1ewed and approved by de31gnated Health Physrcsl. R
S ,'personnel Shrppmg records for shipments of “ST2. packages are kept on file by the NIST. .~
~Health Physics Office in Bulldmg 235. Records retamed for. the hfetlme of the “ST” SRR
" package include: -

. 1. Any “productlon-related” records generated from modlﬁcatlons and furnlshed w1th the
" -packaging, as appropriate. o R
- 2. Records demonstratmg evrdence of operatronal capablhty of the “ST” packagmg P
3 Records verifying 1 repalr rework, modification, and replacement of parts that are used ’-;7 ERRE
S asa basehne for mamtenance (as apphcable), 1nclud1ng spare parts that accompany the i

R 'shlpment

" 18. Audits (10 CFR 71. 137)

- Audits and and/or checklists for shlpments utlhzlng the “ST” package to transport ﬁssrle o -
. material are completed at least annually to verify compliance with all aspects of the NIST-
QA Program for radioactive material packagrng covered under this specific program and '

- to determme the effectlveness of the program The audlt is performed by the Chief,

' bemg audrted Audlt results are documented and reviewed by the Ch1ef Reactor - B
- Operatlons and Engrneermg, or his designee. Follow-up or correctrve actlon mcludmg
any re-audit of deﬁc1ent areas, is taken as necessary e 3 2 '

A8
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' (301) 975-6210
- FTS 879.6210
FAX (301) 921-9847

' February 14, 1992

- Mr. Charles E. MacDonald
~ Chief, Transportation Branch  ~ :
Division of Safeguards and Transportation C e
- United States Nuclear Regulatory Commlssuon
Washlngton D.C. 20555 :

' Reference Docket Number 71 9246
_' Dear Mr. MacDonald

Enclosed please find the addmonal requested information pertalnlng to criticality

(10CFR71.61), and package integrity 10CFR71.55. Revised drawings of the container

(Revision 2) are attached. This reflects the removal of the lifting and tie- down eyelets -

from the package design. There are no tie-down or llftlng dewces Wthh are a structural
- part of the package |n thls flnal desngn o 8

| Sinces ‘ly‘! e

% Mlchael Rowe , '
~ Chief, Reactor Radlatlon DlVlSIOFl

_ Enclosure




NIST "ST" SEFtIES SHIPPING CONTAINER
~ TESTING FOR NORMAL CONDITIONS OF TRANSPORT

. The "ST" series Fissile Material Package is designed to transport a single NBSR fuel =
element in compliance with 49CFR173 and 10CFR71. This package was tested to
demonstrate its 1ntegnty for normal conditions of transport

.The tested package is identical to those that will be used for transport. Prior to the

_sequence of tests, the package was loaded with a dummy element. The dummy element
is identical to a fueled element except for the absence of the fueled portion of the internal
 plates. All tests required by 10CFR71.71 were performed in sequence as outhned betow S

o _'Photographs were taken to document the physmal condmons of the test.

Water Test: The spnnklers were- arranged so that all sides of the package are wetted.

" The simulated rainfall via sonnklers was measured and exceeded 2" per hour. A post test

‘time delay to allow "soak in" was not required since this is a metal container. Followmg
the test, the package was: examined for any detenoratron or evrdence of water entenng
- the container. No water entered the contarner .

\:l‘-‘rnn nrop Teqt The nackage was dronned from a heloht of 4 feet onto a ooured
- concrete pad Because of the geometry of this package this test was repeated such that o

(1) the first drop was onthe closed, welded end S S
- (2) the second drop was on the end with the removable plate and s
(3) the thrrd drop was wnth the package honzontal o

.iPnor to the 4’ free drop test the package was dropped from a helght of one foot on each

- ~corner of each end (four-drops per end). The package was examrned for any damage o
- ;_that could atfect |ts mtegnty No damage was found S

' ":‘Penetratlon Test A 6kg, 3. 20m dnameter bar was dropped SO as to rmpact the center of,_’

~ithe package from a height of 1 meter. The package was resting on an.unyielding -

surface, posrtnoned horizontally as it would be during a shipment. Because the bar must

-__rmpact a curved surface of the package care was taken that the lmpact was not glancrng RR

a 'j“:The test bar was. examlned for.any deformnty at the impact, ponnt none was found The S
" .package 'was. examlned for any damage that could affect |ts rntegnty No damage was. -
: _»;.observed s SR , el

i *Compressmn Test: This test was apphed in the geometry in whrch the package normally_
. ‘is positioned during shipment, that is with the longitudinal axis of the package honzontal '
- ~and each end resting on an unyielding surface (concrete) The. pro;ected area of the . . -
. .package (5 -1/2" dlameter pipe, 70" long) is 2500cm?®. This requires the greater of (1) L
71300 kg/m?x 0.25 m? = 325 kg (715 Ibs.), or (2) 5 x 55lbs. = 275 Ibs. Hence 325kg was

| f,placed along the length of the package by placing three layers of lead bricks, each layer .~
~ . consisting of eight bricks (11.9 kg/brick), plus four additional bricks for a total of 28 bricks : -

o  (333kg) on top of the package. This provided the uniform compression loading on two . - -

. sudes as requrred by~1OCFR71 71 The Ioad remaxned |n p|ace for 24 hours .



Upon completion of this test, the package was examined for any damage that Cou|d affect |
its mtegnty No damage was observed. , :

Upon completxon of the test sequence, the package was opened The dummy element
was examined for any damage that would indicate a possible failure of the package
containment effectiveness. The interior of the package was examined for any damage
~ that could affect its integrity. Other than chipped paint on the exterior of the package no
“effects of the testing were observed on the package. The dummy fuel element also

~ showed no effects from the testing. i was not distorted or marred in any way. The
paokage clearly met all the performance requ1rements of 1OCFR71 57(d)




. NIST "ST" SERIES SHIPPING CONTAINER
SUBCRITICAL ANALYSIS (1OCFR71 61)

Crlterla Twnce this number of packages would be subcntrcal

‘ The attached report of a crmcalrty analys:s by the fabncator :
.. of the NBSR fuel, Babcock and Wilcox, demonstrates that up
. to seven undamaged NBSR fuel elements, arranged in any
undamaged configuration, would be subcritical for any .
moderation and reflection geometry. No credit is taken for the

poison effect of the steelin the package nor for the spacmg
‘ between packages L

”Crltena Thrs number of packages would be subcritical if stacked together in any

o -arrangement with optumal reflection and moderatuon

Two (2) packages contain no more than 720 grams. Cntncahty
- cannot be achieved-under any condition since this is less than
the smallest mass of 235U requrred to achieve crmcahty
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‘-Babcock&W:lcox ~ Naval Nuclear |
a McDermott company . Fuel Division
To ] :
A. J. Koudelka - NNFD-15A

From : ] ‘ : : o File Nb. Co

© " M.°N. Baldwin - NNFD-15A - - : { orRef.  MNB91-04
Subj. v ' L o o Date -
o FOUR NBSR ELEMENTS IN INFINITE SEA OF WATER - 1/31/91

REFERENCE 1: MEMO FROM J. W. HARWEIL '1‘0 B. O. KIDD TITLED "NUCLEAR
. CRITICALITY SAFETY EVALUATION OF RIFLE RACKS IN THE RTRFE ARFEA TO INCLUDE
‘ADDITIONAL ELEMENT TYPES " HARCH 28, 1989.

B _As you requested in response to a request from the Natlonal Institute of

-’Standards and Technology, I have determined the upper limit of K-eff for four -

fully flooded NBSR fuel elements arranged 2x2 on a uniform square pitch in an

-_infinite:sea of water. ?he'evaluation shows that:the maxjmum K-eff value does
" not exceed 0.734. : : ' e T :

' For this. evaluatlon, the basic NBSR element employed in Reference 1, and

modeled in KENO Va was used. Pach standard NBSR element -was modeled -

:‘ljexp11c1tly to contain 17 fuel plates in the top and: bottom fueled region,

- making a total of 34 fuel plates. The 2. 436-Inch by 11.37- Inch by 0.020- Inch
fueled portion of each plate is uniformly loaded with a matrix of 93% enriched

* 7 u02 and aluminum to give a total plate loading of 10.294 Grams U-235. Clad

thickness is O. 01525 Inches and water gap spacing is 0.116 Inches. A 6.00
Inch long water- filled center séction separates the top and bottom fueled:

"7’regibns of the element; Total U~ 235 loadlng for the element Ais 350 grams

~ The computer code KENO Va and the 16-group Haster lerary from Scale—
processed thru BONAMI were used for the calculatlons._Thls was accomplished
"through the use of the ‘Scale-3 control module CSASZS. ‘Scale-3 is a modular

code system. for performing standardized computer analyses for licensing

. -evaluations. It was prepared for the U. S. Nuclear Regulatory Commission by
. 0ak Ridge National Laboratory. The ‘CSAS25 control module has been benchmarked
..'against numerous known-critical systems by Babcock & Wilcox Company (B&W) in
~‘addition to many other organizations. Since B&W benchmark and validation work
_[_shows ‘that this control module (with various option restrlctlons which B&W
' imposes on criticality safety calculatlons) never underestlmates the actual

“'i'K eff value of a- system .by more than 2%, and since a statlst1cal uncertalnty -

is always associated with a KENO Va calculatlon, a blas value of 0.02 plus .

'V‘lﬂtwo sigma is always added to the calcnlated va Le when crltlcallty sa ety *sf

'thhe con51derat10n.

' VQ”Flve calculatlons, representing variations in the element spac1ng were made.

'ﬁ“The results presented in Table 1 include the two- sigma uncertainty and the
0.02 bias. K -eff is at a max imum when ‘the element separatlon is about 0.5 Cm
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Although this evaluation uses the same calculational techniques, codes bias
value and cross-section library as would an internal criticality safety
evaluation, and although the writer is confident that the K-eff quoted is
conservative for safety considerations, and although it has been independently
reviewed by another criticality safety engineer who has. included his QA
statement; this memo does not address many items that would be required by
our evaluation procedures (such as review of requlred procedures, double
contingency evaluation, posting requirements, etc.). This memo is not
intended to constitute a criticality safety evaluation as defined by our.
procedures, and must not be subject to audit as a criticality safety
evaluation. It is rather, what our customer requested: a determination of the
upper limit of K-eff for four fully flooded NBSR fuel elements arranged 2x2 on
a unlform square pitch in an 1nf1n1te sea of water.

. > Bl

M. N. Baldwin

QA Stat :
I have reviewed these calculations and concur with the model, the codes. used,
the calculational techniques, the cross-section library, the results and

conclu51oné. I further concur that ‘this evaluation is not and is not 1ntended
to be a crltlcallty safety evaluatlon as deflned by NNFD procedures

3. W. Barwell

cc: - FM Alcorn, NNFD-15A
-7 JJ Bazley, NNFD-15A S IR e
AB Croft, NNFD-15A . - . Lo
JW Harwell, NNFD-15A
BO Kidd,  NNFD-15A
TD Lee, = NNFD-35
‘RB Park, ° NNFD-15A
. LL Wetzel, NNFD-15A
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* calc.

YABLE 1 - RESULTS OF CSAS2S RUNS -
FOUR NBS ELEMENTS ON SQUARE PITCH
IN AN INFINITE SEA OF WATER

ELEMENT _UPPER LIMIT*

RUN ID 'SEPARATION OF K-EFF
NBSG "o o:cﬁ, 0.708
NBSH 0.5 éﬁL .0.734
NBSI 1.0 cn. 6.726
NBSJ 3 o;cﬁ._ 0.590
NBSK . .0 0.412

K-eff + two-sigma + 0.02 .
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Babcock & Wilcox Naval Nuclear
. aMcDermott company Fuel DIViSlOﬂ

‘Toj ,

A. J. Roudelka, NNFD-46

File No.

From ' . o o ! " A
M. N. Baldwin, NNFD-46 R orRef. MNB91-08
Subj. Dste .

SEVEN. NBSR ELEMENTS IN' INFINITE SEA OF WATER

APRIL 26, 1991

‘Reference 1: ~ MEMO FROM M N BALDWIN TO A J KOUDELKA TITLED

"FOUR NBSR ELEMENTS IN- INFINITE SEA OF ‘WATERY,
_'JANUARY 31 1991.

| Reference 2: MEMO FROM J W HARWELL TO B O KIDD TITLED

"NUCLEAR CRITICALITY SAFETY EVALUATION OF RIFLE
'RACKS IN THE RTRFE AREA TO -INCLUDE ADDITIONAL
-ELEMENT TYPES", MARCH 28, 1989. L

In response to a request to you from the Natlonal Instltute

of Standards and Technology, I determined and reported in

Reference 1, the upper llmlt of K-eff for four fully flooded NBSR
fuel elements arranged .in their most reactive configuration in .an
infinite sea of water. The evaluation showed that the maximum

K eff value for four elements does not exceed 0.734.

Recently, a second reqpest was received from the Natlonal

lfInstltute of Standards and Technology for the upper limit on
‘K-eff for seven fully flooded and reflected elements. This second:
~evaluation shows that the naximum K—eff value for ‘seven. elements

t},does not exceed 0.881.

The methods used are basically the same as previously

,_reported but descrlptlons are repeated hereln for the conv1ence
VOf the reader._ . . :

For this evaluatlon, the baslc NBSR element employed in

1:fReference 2, and modeled in KENO Va was used. Each standard NBSR

‘element was modeled. expllcltly to contain 17 fuel plates in the

top and bottom fueled region, making a total of 34 fuel ‘plates.

' “The 2.436-inch by 11.37-inch by 0.020-inch fueled portion of each
plate is uniformly loaded with a matrix of 93% enriched UO2 and .

aluminum to give a total plate loading of 10.294 Gm U=-235. Clad

" .thickness is 0.01525 inches and water gap spacing is 0.116

A71nches. A 6,00 inch long water-filled center section separates
“‘the top and bottom fueled regions of the element, Total 'U=-235
--floading for the element 1s 350 grams. _ -

(:_‘_

UNC' Assmcu _
. d‘/? 7

—Cssditer - Date




The computer code KENO 'Va and the 16- -group Master
Library from Scale-3 processed through BONAMI were used for the:
calculations. This was accomplished through the.use of the
Scale-3 control module CSAS25. Scale-3 is a modular code systen
for performing standardized computer ‘analyses for licensing
evaluations. It was prepared for the U. S. Nuclear Regulatory
Commission by Oak Ridge National Laboratory. - The CSAS25 control
module has been benchmarked against numerous known-critical
systems by Babcock & Wilcox Company (B&W) in addition to many
other organizations. Since B&W benchmark and validation work
shows that this control module (with various optlon restrictijons
which B&W imposes on criticality safety calculations) never
underestimates the actual K-eff value of a system by more than
2%, and since a statistical uncertainty is always associated with
a KENO Va calculation, a bias value of 0.02 plus two-sigma is '
always added to the calculated value when crltlcallty safety
is the con51deration. v

Five calculatlons, representing variations in the
felement spacing were made. The results presented in Table 1
1nc1ude the two-51gma uncertalnty and the 0.02 blas.

: Although thls evaluation uses the same calculational
'technlques, codes, bias value and cross-section library as would
an internal criticality safety evaluation, and although the:
‘writer is confident that the K-eff quoted is conservative for

"gsafety considerations, and although it has been 1ndependent1y

reviewed by another criticality safety engineer who has included

" his QA statement; this memo does not address many items that

would be required by our evaluation procedures (such as review. of -

‘required procedures, double contlngency evaluation, posting -

“requirements, etc.). This memo is not intended to constitute a

- criticality safety evaluation as defined by our procedures, and

- must not be subject to audit-as a criticality safety evaluation.

. It is rather, what our customer requested: a determination of the

‘ fupper 1imit of k-eff for seven fully flooded NBSR fuel elements,’{
in an 1nf1n1te sea of water. : S ,_..*'

57727,6;(4/

M N. BALDWIN

QA statement'

--.--._._.__———-——

_ I have reviewed these calculations and concur with the
‘model, the codes used, the calculational techniques, the cross-
_.section library, the results and conclusions. I further concur
that this evaluation is not and is not intended to be a _

. criticality safety evaluation as defined by NNFD procedures.

A_'s?ffie&Harwell_,



. _TABLE 1 - RESULTS.OF CSAS25 RUNS -
SEVEN NBS ELEMENTS IN AN INFINITE SEA OF WATER
. ELEMENT . UPPER LIMIT
RUN ID ° SEPARATION .  OF K-EFF

NBSB 0.0 cM.  0.849
NBSC - 0.5 CM. | 0.876
~ NBSD 1.0 oM. ' _0;881
NBSEE 1.5 CM v' . 67374'

 NBSFF 2.0 0.859

% calc. K-e';ff_ + two-sigma + ‘0'.02

o CToTAL P.BS
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H — | UNITED STATES DEPARTMENT OF COMMERCE
D Neational Institute of Standards and Technoiogy

Y e 'f’ [formerly National Bureau of Standards]
Srargs ot " Gatrersourg. Mar, ang 20899 '

‘October 9, 1990 .

'MEMORANDUM FOR Record

From:  Les Slaback %/"t 4/45 -

" Subject: Certlf’cate of Comphanc_e

Package: - ST berles Comamer for. I\'BSK Fuel t:lemem
Specification: USDoT Type 7A

Date Tested: Octobér 4-9, 1990_

_ We herewith warrant and certlfy that the referenced contamers ‘have been manufactured
and tested in accordance vmh ‘ :

10 CFR 71

- 49 CFR 173.411
49 CFR 173412~

.49 CFR 173415 - .
49 CFR 173417 . - SR
49 CFR 173.461
49 CFR 173.465 -

Copies of relevant documentation are attached.
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SONT . . . )
s r\f“ﬁ - UNITED STATES DEPARTMENT OF COMMERCE
L ﬁx_ < National Institute of Standards and Technology.
”, N “o‘o {formerly National Bureau of. Standards]
"'Aruoﬁ’ Sa *"‘le"C:J‘"’ f\ia” arc 20822

October 9, 1990 o

MEMORANDUM FOR Record

Fro_m: Les S'aback Q/ %1 4/7 5

Subject: DoT Type 7A Test of NIST "ST Senes Package

 The /ST senes DoT Type 7A Radioactive Material Package is described in- Enclosure 1.

This package is designed to fmncnon a single NBSR fuel elpment in comphance with
_ 49CFR173 and 1OCFR71 : :

The tested package is |dent|ca| to those that wnll be used for transport, and in: fact |s

itself expected to be used for transport. Prior to the sequence of tests, the package

will be loaded with a dummy element as per the loading procedure (Enclosure. 2). All
‘tests required by 49CFR 173.465 are shown in Enclosure 3. These will be performed
in sequence and the results recorded on Enclosure 3: Photographs will be taken of _,
~each test to document the physical . condmons of the test :

Water Test: The sprinklers will be arranged so that all sides of the package are
wetted. The simulated rainfall via sprinklers shall be measured and will-exceed 2" per
hour. A post test time delay to allow "soak in" is not required since this is a metal
~ container. . Following the test, the package will be examlned for ‘any detenoratlon or

: _ev:dence of water entenng the contalner ,' SR

Free Drop Test ‘The package will be dropped from a helght of 4 foot onto a poured
concrete pad. Because of the geometry of this package this test will be repeated such

7 that

(1) the flrst drop is on the- closed welded end, :
- (2)  the second drop is on.the end with the removable plate and
- (3) . the thtrd drop is ‘with the package honzontal :

Pnor to the 4' free drop test the package will be dropped from a henght of one foot on -
-each corner of each end (four drops per end), as per 49CFR 173. 365(c)(3) The o
. package wnll be examlned for any damage that could affect l'[S mtegnty -



Penetration Test: A 6kg, 3.2cm. diamater bar will be dropped so as to impact the
center of the package from a height of 1 meter. The package shall be resting on an
unyielding surface, positioned horizontally as it would be during @ shipment. Because
the bar must impact a curved surface of the package, care must be taken that the .
impact is_not glancing. If the bar does not substantua!ly recoil (bounce) vertrcalty the
test will be repeated. ’ : : o

- The test bar will be examtned for any deformtty at the impact pomt (none permttted)
The package will be examined for any damage that could-affect its integrity.

Compressnon Test This test wr!l be applred in the geometry in which the package :
- normally is- positioned during shipment, that is with the longitudinal axis of the package
horizontal and each end resting on an uny|eldmg surface (concrete) The pro;ected
area of the package (5-1 /2" d|ameter pnpe 70" long) is 2500cm®  This requures the
greater of (1) 1300 kg/m?® x 0.25 m* = 325 kg (715 Ibs.), or (2) 5 x 55lbs. = 275 Ibs.
- Hence 325kg will be placed along the length of the package by placnng three Iayers of -
iead bricks, each iayer consisting of eight bricks {11.9 kg/brick]}, pius four additionai
bricks for a total of 28 bricks (333kg) on top of the package. This will provide the
uniform compresron loading on two sides as requrred by 49CFR 173. 365(d) The load
shall rematn in place for 24 hours: : , y : :

- Upon completton of this test the package wnl be examnned for any damage that could
affect its tntegnty . .8

Upon completlon of the test sequence the package will be opened The dummy .
element will be examined for any damage that would indicate a possible failure of the
- package containment effectiveness. The interior of the package will be examined for
~any damage that could affect its nntegnty Any observed damage wrll be documented
‘ _'on the testung results form R SR



DESCRIPTION OF N.IS.T. SHIPPING CASK
~ (DOT TYPE 7A PACKAGE "ST" SERIES)

. The N.IS.T. Shipping Cask consists of a carbon steel welded'tube 5 1/2" outside
_'rdii_ame'er'x 1/8" wall x 70" long, welded closed on cne end .»."t a3 '“Q“ thick ¢ car bon stee!
plate. and a 1 /2" thick carbon steel ﬂange welded to the other. Th|s flange i is tapped with .

.‘elght 1/4 -20 holes to receive a cover plate and 1 /8' thick neoprene gasket with the same -

- hole pattern The attachtng screws protrude through the flange and have a 1 / 16" dlameter_ E

" hole for aftachlng a seal. The fuel element has wooden attachments at each end that are

fassembled to |t outS|de the cask The wooden attachments are almost the same diameter -

| as the inside diameter of the tube to restrict movement.. A 3/16" sponge tape is also

. applled on the flange end as a cushlon backup. The fuel element assembly is tnserted',

- ;-and the cover and gasket applted and bolted then properly torqued and sealed -The

-._,loaded cask welghs approx:mately 55 pounds At approxrmately 1 /2" from each end IS

) - at 1 /2" x 1 /4“ thick - square plate with four 3/4" diameter holes for attachment of carrylng.?

A handles These holes are also to be used for securing the cask durtng shlpment

~ " The design of this shlpplng cask complies with the requirements of 49CFR173. 411 |

o and 173 412. Specrfrcally 49CFR173.412(b) is met by the holes for a seal 173 412(f) lS E
| imet by the bolted closure and the non-volatile. nature of the contents 173. 412(|) is met by
" the desngned limited area openlng (22 rn") and eight securlng bolts 173. 412(!) lS met by )
'_ “the de5|gn detail that the tie down flange is not an lntegral part of the contalnment portlon .
'”of the package ‘ ' SN



Loading:

' Ur__tl_oading' .

1.

o o

~N

BT

g 14 ftlbs

: 'Remove the fuel element.

. A Enclosure 2
NIST "ST" SERIES DOT TYPE 7A PACKAGE |
Loading, Unloading, and Quality Assurance Procedure "

Survey the interior and exterior of empty package and perform
contamlnatlon checks. : .

: lrtspect package for any damaoe that could affect lts mtegrlty €. g cracks

weld failures, major deformatlons

“Inspect bolts and thread for condition.
 Assemble wood attachments to element.
: Insert element, assunng that it is in contact with the rear of the package

. Insert package and plate with- gasket assurlng that’ |t IS snug dgalns the
wood insert on the element . _

_ Attach the ‘security seal.

:Apply redu_ired shipping labels.

urvey the package Perform a contamunatlon test around the end plate ,
rgasket . L ]

'lnspect the package for any damage that mlght lndlcate damage to the |
. ;element . _ .

o 'Venly the secunty seal is in place and is the same as |ndicated on the
; shlpplng papers : L v

Remove the end plate

‘ 'Perform a contamlnatlon check on the aCCGSSIble lnterlor sun‘ace

) Perform a contaminate check on the interior of the package
L _Perform an initial mspectnon of the elements for any observable damage .
Remove the wood end pieces.. Check each one for contamlnatlon

_.lnspect the,_package for any damage or deteno,ratron_, -



I
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SINGLE FUEL ELEMENT CONTAINER
SHIPPER’S CHECKLIST '

Assure primarily through visual inspection, that the container

is intact and serviceable. All required QA procedures must

be. completed prior to shipment.

. _Package has been surveyed for external radiation levels and
- swiped for contamination (660 dpm alpha/SOO sqQ. cm. and

6600 dpm beta/300 sq.cm.)

B Type A _packagrng securrty seal has been applied._‘

Package has been labelled with both Yellow Il and Fissile -

i} |abels

*Transport vehicle has been p|acarded with RADIOACTIVE

placards on four sides.

- Verify criticality safety by insuring that package is Segregated
‘from other fissile material at all times (i.e., package must
- not be loaded on vehicle with any other ﬂssrle material). -
- Shipping papers . must * indicate this segregation . -

requirement

'g.Check that shipment meets the addrtronal requrrements for
»Frssrle Class Il shipments: . : ‘

(1) Exclusive use vehicle (for NIST a|one)
~ '(2) Escorted (driver has companion)
- (3) No other RAM packages aboard .

. LShrpprng papers include the descrrptron require_d by
o ,'{172 203(d) for Fissile Class il shrpments s

o -fAIl requrred shrpprng documentatron has been completed o
- and prcvrded to the driver. I

';",Wrrtten rnstructrons required for exclusrve use shrpments

have been provrded to the drlver



PACKAGE TYPE 7A TEST PROTOCOL
Package Tested Shlppmg Container for Slngle NBSR Fuel Element '
Date of Test /0/7/70 |
Package 1D: /O/VOTUT)//”E | | |
. - , "PASS FAIL

1. Pretest inspection (complies with drawings, no construcnon defects, ‘ /

" no corrosion, nNo dnstomons) ‘ _ -
2. Water spray test (Start time: /370 L L

] (The water spray test sha|| simulate exposure to rainfall of approximately 5§ cm @ nnches . ) ) B )

per hour for one hour. - Time elapsed /505 hrs. Depth of water collected >3 mches) o -Observation: A/C? Fo.clev. ¢

3. Free drop test - (Time: /55 Oéj

- (Free_fall drop of 1.2 meters (4 feet) onto a flat, horizontal, unyielding surface.}

[

Enclosure 3

o “ !)C _’f'.cg,t"u:q 'rl';_.,‘

- Observation: C 4.0 vl

PC( 1‘-'” bL»”/ A Dt’.‘;uc:z;

4. Penetranon test  (Time: 195/5 ) &
“(One meter (3.3 feet) vemcal drop of penetratton test bar onto the center of the weakest pan of < ] -
.the packagmg specnmen) : ’ . ' . _ . " Observation: C 44/ rl//>s4 jot?

1o Stpwtosi] it L,

ot it Sowir /] (Loss rhe, In,m

‘ . - ' . . B ) . : ’ 5;5/1 Xl r“eA“(
5. Compression test  (Start time: O 7.C0€ ) /1¢7/5/5¢7 S{o/a Y ¢7 A0 A /
-+ . (Compression test shall last for at least 24 hours and consist of 325 kg. of Iead bncks placed along tée/f/iﬂ : o

o length of the container, with the container. in a horizontal position.) Observation:
Tre 713;,} wieg § fvcr'm;/ a 11 JE 15 JC ) A 9C bt FiE /»Qi(é} [a//o(l. —":m Flrg

' ‘v._-'“/_,f N e vSioy 20 bricks e 7»"3 2i |
: Remarks 741/&74 7Z e Adt?ﬂiiﬂ[; %tozéﬂ ﬂ/ zﬁm% /L&E
Aﬁ/mc/ ,ﬁfﬂé

',",.“:Thus package has/hasam passed all DoT Type 7A tests (4QCFR 173. 365)

Tests Conducted By ﬁwﬂf f ” )7/€ 1,9/!’/( ,C

, Pnnt Name '

Ssgnatu” e

| ATest‘s Observed By'; :/'D//A/ | 5/‘/6(5/4k

. Print Name

- Signature .



January 10, 2000

MEMORANDUM FORFile
FROM - Jim Tracy 7
QAPM T

SUBIJECT Maintenance/repair of cask USA/9246/AF s/n #3 and #4

This 1s a memo to document maintenance performed on the above referenced casks. The mamtenance was

performed on both casks.

_ The two casks were painted. This was needed because the name of the shipper (which was permanently

marked on the cask) was changed. The cask was painted to reflect this change. In addition the weight of
the cask was removed from the marking. Since the cask weight is less than 110 pounds this is acceptable
Both casks were pamted and then marked with the following:

Radioactive Material, fissile, NOS UN2918
USA/9246/AF Type A
NIST Model ST s/n 3 (4 for the other cask)

In case of emergency
Notify 804-522-5003
BWX Technologies NNFD

- P.O. Box 785

Lynchburg, VA 24505

NIST
1270 and Quince Orchard Road
Gaithersburg, MD 20899 °



November 26, 1999

' MEMORANDUM FOR File
. FROM Jim Tracy (e
QAPM

SUBJECT - Maintenance/repair of cask USA/9246/AF

This is a memo to document maintenance performed on the above referenced casks. The maintenance was
performed on both casks.

The two casks were painted. This was needed because the name of the shipper (Wthh was permanently
marked on the cask) was changed. The cask was painted to reflect this change. In addition the weight of
the cask was removed from the marking. Since the cask weight is less than 110 pounds thls is acceptable v
Both casks were painted and then marked with the following:

Radioactive Material, fissile, NOS UN2918
USA/9246/AF ~ Type A
NIST Model ST s/n 1 (2 for the other cask)

In case of emergency
Notify 804-522-5003
BWX Technologies NNFD
P.O. Box 785

Lynchburg, VA 24505 -

NIST
1270 and Quince Orchard Road
Gaithersburg, MD 20899



v&“‘ﬂn OF co”l,"«\ ] A
§ UNITED STATES DEPARTMENT OF COMMERCE
S S National Institute of Standards and Technology _
Y P @‘5 Gaithersburg, Mar‘yland 208990001

June 11, 1996

MEMORANDUM FOR  File

FROM Jim Tracy }dfml " ZITM“I"’

QAPM
SUBJECT Maintenance/repair: of cask USA/9246/AF

This is a memo to document maintenance performed on the above referenced casks. The maintenance
was performed on both casks.

On March 11 and 12 Forrest Clark and Mark Cassells feplaced the 1/4-20 bolts currently oh the cask |

with identical stainless steel certified 1/4-20 bolts. They also refurbished the threads by reaming them
with a thread tracer.

NIST



\ : . Y&%
% UNITED ”AT" DEPARTMENT OF COMMERCE

Nstionesl Institute of Standarde snd T.ohnology
Geatnersourg. Maryend 20899

".g, O

May 22, 1996

14

MEMORANDUM FOR Jim Tracy

Program Manager for Radiocactive Material packages
245/C101

Reactor Engineering
235/A151_ X6266

FROM Mahesh Suthar/Paul tiposky VV //}

SUBJECT Proposed design changes to the Shipping Container for
NBSR fuel elements. : ' -

In order to improve handling, assembly and dlsassembly of the
above subject shipping container, the follow1ng minor
modifications to the wooden supports wlthln the container are
proposed (Refer to drawing no. D 04-048, rev. 3):

(i) Decrease diametrical dimensions by 1/8" of item no. 3, 4,
'~ and 5 (Top, Bottom, and Nozzle Supports). :

(ii) Replace 2" 1ong wood screws on item no. 3 (To_p Support)
-~ . with 1/4"-20 bolts and tee nuts.

(iii) Drill a 174" diameter thru hole in the center of item
no. 3 (Top Support) and install a 1/4" diameter tee nut at
the bottom of the lower piece as shown. This will "
facilitate to remove the Top Support from the fuel element
by inserting a 1/4" diameter threaded rod, threading it
" into the tee nut and pulling the whole assembly out. -

These modifications will provide for easier insertion and
removal of the fuel element from the container and will eliminate
past difficulties experienced in some removals. . At the same
time, it will prov1de a positive and reliable hold on the element
within the container. Accordlngly, it is our conclusion that the »
proposed modifications do not change any of the safety
con51deratlons of the shlpplng contalner.

Please review the proposed modlflcatlons. We will ;'Sreceed B
-upon recelpt of your approval. : :



& 4)0., .

SN - fl s UNITED STATES
SR *"*j,_—; 2 o NUCLEAR REGULATORY COMMISSION
o Scdm"&/ s ‘ WASHINGTON, D.C. 20555.

"/4’,) o3 ‘;O\ - . .

SAFETY EVALUATION REPORT
- Model No. ST Package :
.Cert1f1cate of Compliance No. 9246
Rev1s1on No 0 .

- By app11cat10n dated February 7, 1992, as supp]emented February 14, 1992, the

National Institute of Standards and Technology (NIST) requested approva] of

‘the Model No. ST package as a Type AF package. Based upon the statements and.qf

',representat1ons contained in the application, as supplemented, and the -
~ conditions listed below, we have concluded that the Mode1 No. ST package meets E
.the requ1rements of 10 CFR Part 71 : _ R Ce

REFERENCES

National Instltute of Standards and Techno]ogy app]1cat1on dated
February 7 ]992 R o ,

.“.Supp1ement dated February 14, 1992.

DESCRIPTION"E P Y

| iA closed stee] p1pe for the transport of an un1rrad1ated research reactor fue1.

element. The pipe is a 5-1/2-inch OD carbon steel pipe, approximately 71
inches in length, with a closed bottom end and flanged top end. The: top end
is closed by a cover plate, which is 1/4-inch thick and 6- 1/2 inches in .
diameter, and a gasket. :The cover plate is secured to.the pipe flange by 8
cap screws. - A wooden. nozz]e support -and top support position the fuel: =~ .
assembly within the p1pe The package weighs approximately 75 lbs., including - -
the fuel element. B S R R

DRANINGS

: The packagxng is constructed and assemb]ed in accordance N]th Natlona] el
Institute of Standards ‘and Techno1ogy Draw1ng No. D-04- 048 Sheet 1 Rev.‘2, B
and Sheet 2, Rev 2. - 7 S

CONTENTS ,
(1) Type and form of materia]

. Un1rrad1ated NBSR fue] e]ement composed of enr1ched uranium and
alum1num .



2
ff2) | Haximum quantity of material per. paCkagéd
N v_p:‘:One fuel eIement conta1n1ng 360 grams u- 235
‘d”(é)vt Fissile CIass : T - 111
| "Maxtmdmvnumber of packages perfehipmenti 2
:VISTﬁUCTUhAt EVALUATION |

. The - package is I1m1ted to a Type A quant1ty of radioactive material. Inb |

- addition, the quantity of fissile material per Fissile Class 111l sh1pment (two
- packages with one -fuel element each) is limited to less than the critical mass
"~ -of U-235. Therefore, the package was not evaluated for accident conditions,

" since the crltlcallty safety of the f1ss11e mater1aI does not depend on, the
.;;packag1ng to ma1nta1n geometry _ . S _ '

.jfThe package was’ evaIuated as a Type A package, and was subJected to the norma15

n{_cond1t1ons tests, including water spray, free drop, penetratton and -

"compr8551on tests. . The package was dropped 4 feet onto a concrete pad.in-

.h;chree different orientations. -Prior to the 4-foot drops, the package was _

‘”t:dropped from 1 foot onto each of the quarters of the top and bottom rims. The
"~ fuel’ assembly was ‘maintained within the packaging, and there was no damage to
;~the fuel assemb]y under normaI cond1t10ns tests. R

: f‘f*here are no Ilftlng or tie- down dev1ces wh1ch are a structura] part of the
';package - o ' ‘ '

: :ECRITICALITY EVALUATION

;The appIxcant evaIuated the sh1pment as a F1ssa]e Class III shapment wwth a
~ maximum of two packages per shipment, with one fuel .element per.package. For .
-.normal cond1t10ns, the applicant reported a series of criticality. anaIyses _
-v_fus1ng the KENO Va computer code with the 16-group master library cross.section
" ‘set.” The applicant reported that four fuel elements, without the packaglng,
- _were.subcritical under optlmum ‘conditions of light water. moderation, -
reflection and fuel. spacing. The max1mum vaIue of k eff, 1ncIud1ng blas and
: stat1st1ca] uncerta1nty, was 0. 734 : : i o

' For acc1dent cond1tlons, the quant1ty of f\SSlIe mater1a] in two fueI eIements_f'
is. less than the minimum critical mass under opt1mum cond1t1ons of geometry, '

zI*;moderatlon and’ ref]ect1on from Itght water

'The NRC staff performed an lndependent criticality ana]ys1s for normal
conditions, using the KENO Va program in the SCALE computer code system and
- the 27GROUPNDF4 cross section set. The NRC calculations were performed

. assuming that an array of four packages was fully rooded and reflected
'max1mum k eff was 0. 4853 t 0. 0038 : ' e



 THERMAL EVALUATiON |
.;The contents are limited to un1rrad1ated enr1ched uranlum whlch has
'ﬁneg]1g1b1e decay heat

'1C0NTAINMENT EVALUATION
The contents are 11m1ted to a Type A quanttty of radioactive material. The
. -package prevents the loss or dispersal of radioactive material under norma]
_;cond1t1ons of transport as demonstrated by phys1ca] test1ng

SHIELDING EVALUATION
"'The contents are 11m1ted to unirradiated enr1ched uran1um, therefore external

',jradtatlon levels are low. The operating procedures requ1re that rad1at1on
b psurveys be made pr1or to each shlpment S .

B fOPERATlNG PROCEDURES ACCEPTANCE TESTS AND MAINTENANCE PROGRAM B

TC'fﬂThe app11cat10n includes 10ad1ng, un]oad1ng, and ma1ntenance procedures for
“:the package, and a shipper’s checklist. Procedures include steps for visual

ff-1nspect1on of the packag1ng,-rad1at10n surveys, and. app]lcatlon of a. secur1ty

';1:“1sea1

‘f»hCONDITIONS

'"*1*In add1t1on to the requxrements of Subpart G of 10 CFR Part 71, the package

f'.sha]] be prepared for shipment, operated, and maintained in accordance with
~the” 1oad1ng, unloading, and quality assurance procedures in the application. -

“ Prior: to each shipment, the shipper shall make the determinations specified in =

‘“EVthe NIST "ST* Series Shlpplng Conta1ner Shlpper S Check]1st 1n the
*appllcat1on - ‘

:’"g;,cONCLUSIONs tv.'

"”“ﬁBased on the rev1ew of the statements and representat1ons contatned in the

"ﬂj;'app11cat1on and the conditions listed above, we have concluded that the Mode]
“ANo ST package meets the requ1rements of 10 CFR Part 71 :

,/// Qm//

AChar]es E. MacDonald, Chief -
Transportation: Branch

‘ S A ‘ - Division of Safeguards-and .= -
,‘_.baie SFEB 26 199 ¢ _ | Transportatlon, NMSSV::'J.. .




Figure Withheld Under 10 CFR 2.390

NATIONAL INSTITUTE OF STANDARDS & TECHNOLOGY
GAITHERSBURG, MARYLAND 20899

SHIPPING CONTAINER MODEL ST SERIES

1oR NBSR FUEL
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Figure Withheld Under 10 CFR 2.390

NATIONAL INSTITUTE OF STANDARDS & TECHNOLOGY
GAITHERSBURG, MARYLAND 20899

SHIPPING CONTAINER MODEL ST SERIES

FOR NBSR FUEL ELEMENT

wsiveD v JACK  STURROCK RAW B JACK STURROCK
DATE; 8-24-90 BATEC 8-24-90
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TOLERANCES ARE IN INcHEs |  SCALE: FULL
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