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1 GENERAL INFORMATION

Chapter 1 — General Information

File Name: 0908-GU01-3BESIN-016-A.doc

Section Requirement Requirement SARP Satisfactory? | Comment
1 Basis Location Y/N/NA Ref. No.
1.0 GENERAL INFORMATION RG 7.9. 1.
This chapter of the SARP should present an introduction and a general
description of the package.
1.1 Introduction RG709. 1.1
This section should identify the following:
Proposed use(s) of the package 0541 0303
3IZS8S 401 10
Capitulo 1
También
0767-1600-
3ICPQ-015-10
RG79.1.1 0541 0303
§71.33(a)(3) 31ZSS 401 10
Model number Cap ll'll!C‘) !
Tambien
0767-1600-
3ICPQ-015-10
Classification as Type B(U). B(M). or fissile material packaging §71.33(a)(1) También
0767-1600-
3ICPQ-015-10
B()
In the case of fissile packages. the proposed Criticality Safety Index (CSI) RG7.9.1.1 RRRP-01009-
3BSIN-071-A
1.2 Package Description RG7.9. 1.2
1.2.1 Packaging RG79.121
The general packaging description should include the following information: §71.33(a)
Overall dimensions, maximum (fully loaded) weight. minimum (empty) 0767-1600-
weight (if appropriate). 3ICPQ-015-10
Containment features (identification of the containment system) 0767-1600-
3ICPQ-015-10

Revision: A 14/01/2014

0908-GUO01-3BEIN-016

Page 4 of 73




INVAP

File Name: 0908-GU01-3BESIN-016-A.doc

MG1

CHAPTER SARP

Revision: A 14/01/2014

Section Requirement Requirement SARP Satisfactory? | Comment
’ “ Basis Location (INNA Ref. No.
Neutron and gamma shielding features, meluding personnel barmers 0767-1600-
SICPQ-013-10
Crificality control features, including neutron peisons, moderators, and 0767-1600-
SpACeTs SICPQ-015-10
Structural features, including hifting and tie-down devices, impact limiters or 0767-1600-
other energy-absorbing features, mternal supporting or posihoning features, SICPQ-015-10
outer shell or outer packaging, and packaging closure devices
Heat transfer features 0908-GUD1-
IBSIN-024
Packaging markings 0908-GUD1L- Neo
JAEIN-017
0008-GU01-
IN-001
0767-1600-
3CFPQ-021
Identification and volumes of any coolants T1.33(a)(6) N/A
112 Contents RGT70 122
This section should state the quantity of radionuclides fo be transported. ";Si{h_)_
The description should include the following, if appropriate: e
Identification and maximum quantity (radicactivity or mass) of the BG79,122 ERRP-0109-
radicactive material T1.33(b)(1) JBEIN-069
R . - : . EGT79 122 ERFP-0109-
Identification and maximum quantities of fissile constituents 71.33()Q) IBEIN.069
Chemical and physical form including the density and moisture content, and BG79,122 0541-0303-
the presence of any moderating conshituents 71.33(0)(3) [E55-401-10
Doc de
criticidad
Location and configuration of contents within the packaging, including RG79,122 0541-0303-
secondary containers, wrapping, shonng, and other material not defined as IZ55-401-10
part of the packaging 0767-1600-
3AFPQ-012
Identification and quantity of nonfissile materials used as neutron absorbers RG79,122 Doc de
or moderators. Extent of reflection and the atomic ratio of moderator to 571 33(h)(4) crticidad
fissile constituents
0908-GUO01-3BEIN-016 Page 5 of 73
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Section Requirement Requirement SARP Satisfactory? | Comment
' “ Basis Location NNA Ref. No.
Any matenial subject to chemical, galvanic, or other reaction, including the RG79,122 N/A
generation of gases
Maxinmm weight of radicactive contents, and maximum weight of payload RG79,122
including secondary containers and packaging, if applicable §71.33(0(6)
) ) RG79,122 NA
Maxinmm decay heat §71.330)(7)
Any loading restmctions RG759,122 CDAD-1001-
EMIGC-002
Maxinmm normal operating prassure §71.33(b)(5) 0541-0303-
SIZ55-401-10
Identification and volumes of any coolants §71.33(b)(8) N/A
Location and configuration of contents within the packaging, including RG79,122 0767-1600-
secondary containers, wrapping, shoring, and other material not defined as JAFPQ-012
part of the packaging
Description of the contents that 15 smtable for inclusion inte the Certificate Doc de
of Compliance (CoC), including the type and form of materal and criticidad
maximum quaniity of matenal per package.
113 Special Requirements for Plutonium RG79,123 N/A
This section should show that plutonium contents in quantities greater than §71.63
0.74 TBq (20 C1) mmst be in solid form.
124 Operational Features RG79.124 N/A
In the case of complex package systems, this section should describe the
operational features of the package, and mclude a schematic diagram
showing all valves, connections, piping, openings. seals, contamment
boundaries, etc.
1.3 Appendix RGT79.13 NA
The appendix should include engineenng drawings for the packaging. The
drawings should:
Clearly detail the safety features ({-features) considered m the package
evaluation.
Include a matenals list, dimensions. valves, fasteners. and welder and
welding procedure qualification requirements.
0908-GUO01-3BEIN-016 Page 6 of 73
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Section

Requirement

Requirement
Basis

SARP
Location

Satisfactory?
YNNA

Comment
Ref. No.

Specify, by appropnate weld symbol, the specifications for all packaging
weld jomts, including the nondestructive examimation (NDE) methed and
the acceptance standard

Show gasketed jomts m the contamment system m sufficient detail to, as a
minimmum. show the surface finish and flamess requirements of the closure
surfaces, the gasket or O-ning specification and. if appropriate, the method
of gasket or O-ring retention.

The appendix should not melude detailed construction drawings of large,
complex packages.

Packages authorized for shupment mmst conform to the approved design; that
is, each package must be fabricated in conformance to the engineering
drawings.

The appendix should also mclude a list of references, applicable pages from
referenced documents that are not generally available, supporting
information on special fabrication procedures, determination of the package
category, and other appropriate supplemental information.
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2 STRUCTURAL EVALUATION

File Name: 0908-GU01-3BESIN-016-A.doc

Chapter 2 — Structural Evaluation

. . Requirement SARP . Satisfactory? . Comment
Section Requirement Basis Location YNNA | Ref.No.
20 STRUCTURAL EVALUATION RG79, 2

This chapter of the SARP should identify, descnibe, discuss, and analyze
the principal structural desizn of the packaging, components, and svstems
important to safety. This chapter should also describe how the package
complies with the performance requirements of 10 CFE. 71

21 Description of Structural Design RG7.9.21

211 Discussion RG79,211 0541-0303-
This section should identify the prnincipal structural members and systems 3[Z55-401-10
(such as the containment vessel, impact limuters, radiation shielding,
closure devices, and ports) that are important to the safe operation of the
package. The discussion should reference the locations of these items on
the drawings and discuss their structural design and performance.

212 Design Criteria RG79,212 0541-0303-
This section should describe and reference load combinations and factors 3IZ55-401-10
that serve as design cntena.

For each criterion, state the maxinmmm allowable stresses and strains (as a MNONE

percentage of the yield or ultimate values for ductile failure), and describe

how the other structural failure modes (e g, brttle fracture, fatigne,

buckling) are considered.

If different desigm criteria are to be allowed in various parts of the NA

packaging or for different condifions, this section should mdicate the

appropriate values for reach case.

Identify the criteria used for the impact evaluation. 0541-0303-
3IZ55-401-10

Identify codes and standards that are used to determine material properties, 0341-0303-

design limits, or methods of combining loads and stresses. 3IZ55-401-10

In the event that the design cnitena deviate from those specified by NA

standard codes, or if such codes do not cover certain components, this

section should provide a detailed description of the design criteria used as

substitutes.

213 Weights and Centers of Gravity RG79 213 0341-0303-
This section should list the total weight of the packaging and contents, and 3IZ55-401-10

0908-GUO01-3BEIN-016 Page 8 of 73
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Section Requirement Requirement SARP Satisfactory? | Comment
T Basis Location Y/NINA Ref. No.
tabulate the weights of major individual subassemblies such that the sum
of the parts equals the total of the package.
Identify the location of the package’s center of gravity and any other 0541-0303-
centers of gravity referred to in the SARP. JIZ55-401-10
Include a sketch or drawing that clearly shows the mdividual subassembly NONE
referred to and the reference pomt for locating its center of gravity.

114 Identification of Codes and Standards for Package Design RG79 214 0541-0303-
The section should identify established codes and standards proposed for JIZ55-401-10
use in package design, fabrication. assembly, testing, maintenance, and
use.

Include an assessment of the applicability of the codes and standards. NONE
Show that the proposed codes or standards are appropriate for the package RG79,214 NONE
category. The package categomnies are identified in BG 7.9, Table 2-1 EGT11

(from F.G 7.11) and NUREG/CR-3854. The structural design criteria NUREG/CE-3854

based on the ASME BPVC should be addressed (Le., the appropriate

ASME BPVC section should be zelected based on the mumber of A,'s of

the proposed contents). Other codes and/or standards can be used as

design criteria provided they can be justified to be as conservative as the

ASME BPVC; however, justification for deviations from the ASME

BPVC mmst be extremely comprehensive and detalled. Therefore,

compliance with the ASME BPVC is strongly recommended.

A | Material Properties and Specifications RG79,221 NONE
The source of information in this section should by identified by See 0341-0303-
publication and page number. SIZ55-401-10,

page 9 and

section 11
List the matenial mechanical properties used in the structural evaluation. NONE
These may include yield stress, ultimate stress, modulus of elasticity, See 0341-0303-
ultimate strain. Poisson’s ratio, density, and coefficient of thermal I[ZS5-401-10,
EXPANsIoN. page 9 and

section 11
If impact limiters are used, mclude either a compression stress-strain curve NONE See
for the matenial or the force-deformation relationship for the impact 0541-0303-
limater, as approprate. J[Z55-401-10,
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Section Requirement Eequirement SARF Satisfactory? | Comment
4 Basis Location VNNA Ref. No.
page 9 and
section 11
For materials that are subjected to elevated temperatures, the appropriate NON See
mechanical properties under those conditions should be specified. 0541-0303-
JIZ55-401-10,
page 9 and
section 11
Where matenal properties are deternuned by testing, describe the test N/A
procedures, conditions. and measurements i sufficient detadl to enable the
reviewer to evaluate the validity of the results.
112 Chemical, Galvanic, or Other Reactions BEG79,222
Descnibe the possible chemical, galvanic, or other reactions in the §714X(d) N/A
packaging or between the packaging and the package contents, as well as
methods used to prevent sigmficant reachions.
For each component matenial of the packagmg, this section should list all N/A
chemically or galvanically dissimilar materials in contact with the
component material.
Coatings used on internal or external package surfaces, any reactions N/A
resulting from water inleakage or cask flooding, and the possible
generation of hydrogen or other gases from chemical or radiolyfic
interactions should be considered
Galvanic interactions and the formation of a eutectic for components that N/A
are, or may be, in physical contact should alse be considered.
1213 Effects of Eadiation on Materials RG79,223 MN/A (Fresh
This section should describe any aging or damaging effects of radiation on §71.43(d) fuel)
the packaging matenials. These effects may include degradation of seals,
sealing materials, coatings, adhesives, and structural materials.
55 oot 2 Examinato s
131 Fabrication RG78 231 NONE
This section should describe the fabrication processes used for the
package, such as fitting, aligning, welding and brazing, heat treatment, and
foam and lead pouring.
For fabrication specifications prescribed by an acceptable code or standard NONE
(e g, those pronmlgated by the ASME or the AWS), the code or standard,
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Section

Requirement

Requirement
Basis

SARP
Location

Satisfactory?
TINNA

Comment
Eef. No.

mncluding the code edition and addenda years, should be clearly specified
on the engineering drawings. Unless the SARP jushfies otherwise,
specifications of the same code or standard used for design should be used
for fabrication.

For components for which ne code or standard is applicable, the SARP
should 1dent fyy the specifications on which the evaluafion depends, and
describe the method of control to ensure that these specifications are
achieved. This descniption may reference QA or other appropriate
specification documents, which should alse be identified on the
engineenng drawings.

NONE

[T
=
[

Examination

This section should describe the metheds and critena by which the
fabrication 1s determined to be acceptable. Unless the SARP justifies
otherwise, specifications of the same code or standard used for fabrication
should also be used for examination.

For components that have no applicable fabrication code or standard, this
section should summarize the examination methods and acceptance criteria
confained in Chapter 8 (Acceptance Tests and Maintenance Program).

General Requirements for All Packages

NONE

RG79.24

This section should address the following requirements of 10CFR.71.43,
“General Standards for All Packages™
Note: The requrements of §71.43(d) (chemical and galvanic reactions)

§71.43(e) (package valve or other device) and §71.43(h) (venting during
transpart) are addressed in Section 4.1.

RG79,24
§71.43

Minimum Package Size
The smallest overall dimension of a package may not be less than 10 em (4
in).

RG79 241,
71.43(a)

541-0303-
3IZ55-401-10,

[
e
[

Tamper-Indicating Feature

This section should describe the package closure system in sufficient detail
to show that it incorporates a protective feature that, while intact, is
evidence that unauthonized persons have not tampered with the package.

The description should include covers, ports, or other access that must be
closed during normal transportation. Tamper indicators and their locations
should be described.

NONE

541-0303-
3IZ55-401-10,
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requirements of §71.45(b), and show the effect of imposed forces of vital
package components, including the interfaces between the tiedown devices
and other packaging surfaces.

Section Requirement Eequirement SARFP Satisfactory? |  Comment
1 Basis Lacation VIN/NA Ref. No.

243 Paositive Closure RG79 243 541-0303-
This section should describe the package closure system in sufficient detail §71.43(c) 3[Z55-401-10
to show that it cannot be inadvertently opened, either unintentionally or by CDAD-1001-
a pressure that may anse within the package. ENIGC-002
This description should include covers, valves, or any other access that 541-0303-
mmst be closed dunng normal transportation. [Z55-401-10

CDAD-1001-
ENIGC-002

15 Lifting and Tiedown Standards for All Packages k7025 [

251 Lifting Devices RG79,251 541-0303-
This section should identify all devices and attachments that could be used §71.45(a) JIZSS-A01-I0
to lift the package or its lid, and show by testing or analysis that the CDAD-1001-
devices comply with §71.45(a) requirements. ENIGC-002
Include drawings or sketches that show the location and construction of 541-0303-
these devices. JIZ55-401-10

CDAD-1001-
ENIGC-002
Show the effects of forces imposed by the lifting devices on other NONE
packaging surfaces.
Show that the documented values of the yield stresses of the materials NONE
were used as the criteria to demonstrate compliance with §71.45(a),
mcluding failure inder excessive load.

151 Tie-down Devices RG79 2352 341-0303-
Describe the overall tie-down system for the package. Identify any device §71.45(1) 3[Z55-401-10
that 15 a structural part of the package and can be used for tie-down CDAD-1001-

ENIGC-002
Include drawings or sketches that show the location and construction of the 3410303
overall tie-down system and individual devices. [ZS5-401-10
CDAD-1001-
ENIGC-002
Discuss the testing or analysis that show these devices comply with the NONE
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Section Requirement Requirement SARP Satisfactory? | Comment
q Basis Location VINNA Ref. No.

Show that documented values of the yield stresses of the matenials were NONKE
used as the cntena for demonstrating comphiance with §71.45(k).
mcluding faihare under excessive load.

5| ormal Condtons ofTampor o720 [
This section should describe the evaluation that shows the package mesets BG79.26 WONKE
the standards specified in §71.43 and §71.51 when it is subjected to the §71.71
tests and conditions specified in §71.71. The package should be evaluated
agamst each condifion individually. The evaluation should show that the
package satisfies the applicable performance requirement specified m the
regulations.
Structural evaluation of the package under NCT may be performed by 541-0303-
analysis or test or a combination of both. This section should clearly show 3[Z55-401-10
that the most limiting initial test conditions and most danmaging
orentations have been considered, and that the evaluation methods are
appropnate and properly applied.
The following general information should be considered and included, as
appropriate:
For evaluation by test, the test method, procedures, equipment, and 541-0303-
facilibes that were used should be descnbed. 3[Z55-401-10
Package onientations that were evaluated for the tests should be clearly 541-0303-
identified and justified as being the most damaging, if applicable. 3[Z55-401-10
If the package tested was not identical i all respects to the package N/A
descnbed m the SARP, the differences should be 1dentified and a
Justification given to show that the differences will not affect the test
Tesults.
Matenrials used as substitutes for the radicactive contents dunng the tests 541-0303-
should be described and a justification showing that this substitution would FIZ55-401-10
not affect the results should be provided. The justification should nclude
an assessment of the effects of mtemnal decay heat and pressure buldup. if
approprate.
A detailed and quanfitative description of the damage caused by the tests 541-0303-
should be provided, along with the results of any measurements that were 3[Z55-401-10
made, meliding both nterior and extenior damage, as well as photographs
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Section

Eequirement

Bequirement
Basis

SARP
Location

Satisfactory?
TIN/NA

Comment
Eef. No.

of the damaged packaging.

For prototype and model testing, this section should provide a complete
description of the test specimen. including detailed drawings that show its
dimensions and matenals of construction and dimensional tolerances to
which the prototype or model was fabricated. Fabrication tolerances of the
test specimen should be compared to those that will be used for the
package.

For scale models, this section should identify the scale factor that was
used, and provide a detailed description of the laws of similitide that were
used for testing, considering time scale, material density, velocity at
mpact, and kmefic energy. Information should be provided to show that
the model test would give conservative results for peak g-force, maxinmm
deformation, and dissipated energy. In addition, the damage done to the
mede] should be comrelated to damage that could occur to the package had
the package undergone the same test{s).

For evaluation by analysis, this section should describe the methods and
calculations used in the package evaluation in sufficient detal to enable

the reviewer to venify the results. This section should clearly describe and
Justify all assumptions used in the analysis, and include adequate narration,
sketches, and free body force diagrams. In addition, for equations that
were used in the analysis, this section should either cite the source or
mclude the denvation.

Computer programs should be identified and descnbed, and should be
shown to be well benchmarked, widely used for structural analysis, and
applicable to the evaluation.

Computer models and related details should be well descnibed and
justified For example, the number of discrete finite elements used in the
model should reflect the type of analysis performed and should be
appropnate considening such factors as stress or displacement.

Sensitivity studies used to determine the appropriate number of nodes or
elements for a particular model should be provided.

A detailed description of the modeling of the bolted connections, mcluding

element types, modeling technique, and material properties should be
meluded.

For impact analysis, mformation should be provided that shows how all of

N/A

541-0303-
J[Z55-401-10

N/A

541-0303-
IZ55-401-10

341-0303-
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Section Requirement Bequirement SARP Satisfactory? | Comment
Basis Location YNMNA Eef. No.
the kinetic energy would be dissipated, and what local deformation and 3175540110
dynamic forces would occur duning impact, the package response in terms
of stress and strain to components and structural members, the structural
stability of individual members, stresses attributable to impact combimed
with those stresses cansed by temperature gradients, differenfial thermal
expansions, pressure, and other loads.
Analytical results should be directly compared with the acceptance criteria. 341-0303-
JIZ55-401-10
An assessment showing that the NCT does not reduce the effectiveness of NONE
the packaging should be mcluded.

26l Heat RG7.9, 261 541-0303-
The thermal evaluation for the heat test should be descnibed and reported §71.71(cH1) JIZSS-401-I0
in Chapter 3 (Thermal Evaluation) of the SARP. The results of the
Thermal Evaluation should be used as mput to the following sections:

1.6.1.1 | Summary of Pressures and Temperatres RG79 24611 341-0303-
This section should summarize all of the temperatures and pressures, as 3I755-401-I0
determined in the Thermal Evaluation (Chapter 3.0), that will be used to
perform calculations in SARP Section 2.6.1.2 through Section 2.6.1.4.

2.6.1.2 | Differential Thermal Expansion RG79 2612 541-0303-
This section should present calculations of the circumferential and axial FIZS5-401-10
deformations and stresses (if any) that result from differential thermal
expansion. Steady state and transient conditions should be considered.

The caleulations should be sufficiently comprehensive to demonstrate
package mtegrity under NCT.

2.6.1.3 | Stress Calculations BG79,2613 341-0303-
This section should present caleulations of the stresses that are attributable 3I755-401-I0
to the combined effects of thermal gradients, pressure, and mechanical
loads (including fabrication stresses from lead pour and lead cool down, if
applicable), sketches that show the configuration and dimensions of the
members or systems being analyzed and the points at which stresses are
calculated should be provided. The analysis should consider whether
repeated cycles of thermal loadings, together with other loadmgs, would
cause fatigue failure or extensive accummlations of deformation.

1.6.14 | Comparison with Allowahle Stresses RG79 2614 541-0303-
This section should present the appropriate stress combinations and 3175540110
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Section

Eequirement

Requirement
Basiz

SARP
Location

Satisfactory?
YN/NA

Comment
Ref. No.

compare the resulting stresses with the design cniteria specified in the
SAERP, and should show that all the relevant performance requirements
have been satisfied as specified in the regulations.

[
B
]

Cold
The thermal evaluation for the cold test should be described and reported
in Chapter 3 (Thermal Evaluation) of the SARP.

Using the results from Chapter 3 of the SARP, this section should assess
the effects that the cold condition has on the package, ncluding material
properties and possible liqud freezing and lead (Pb) shrinkage.

The resulting temperatures and their effects on package compenents and
operation of the package should be reported.

Bnttle fracture should be evaluated.

Stresses should be within the linmts for normal condition loads.

For the sequential hypothetical accident test series, -29 =C (-20 °F) is the
lowest service temperature that needs to be considered as specified in

§7TL.73(b).

BG79262
§71.711(cH2)

N/A

NIA

NA

N/A

Reduced External Pressure

This section should describe the evaluation of the package for the effects
of reduced external pressure as described in §71.71(c)(3). The evaluation
should include the greatest pressure difference between the mside and
outside of the package, as well as the mside and outside of the containment
system, and evaluate this condition in combination with the maximm
normal operating pressure.

RG79 263
§71.71{cH3)

NONE

Increased External Pressure

This section should describe the evaluation of the package and show that it
mesets the requirements for the effects of increased external pressure as
specified in §71.71{(cH4).

The evaluation should include the greatest pressure difference between the
mside and cutside of the package, as well as the inside and outside of the
confainment system, and evaluate this condition in combination with the
mininmm internal pressure.

A buckling evaluation should be meluded.

EGT79,264
71714

NONE

NONE

NONE

[
N
FFy

Vibration
This section should describe the evaluation of the package for the effects

EGT709 2635
ET1.71(ENS)

541-0303-
3[Z55401-10
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This section should describe the effects of penetration on the package and
should identify the most vulnerable location on the package surface.

E71.T1{eX10)

Hypothetical Accident Conditions

This section should deseribe the evaluation that shows the package meets
the standards specified in §71.51, §71.55(e). and §71.39(a)(2). when
subjected to the tests specified in §71.73.

The structural evaluation should consider the ypothetical accident
conditions specified in 10 CFE. 71.73, in the indicated sequence, to
determine their cumulative effect on a package. Damage caused by each

Section Requirement Requirement SARP Satisfactory? | Comment
T Basis Location V/N/NA Ref. No.
of vibrations that are normally meident to transport. The combined
stresses attmbutable to vibration, temperature, and pressure loads should be
considered and a fatigne analysis should be mcluded, if applicable.
If closure bolts are reused. the bolt prelead should be considered m the NONE
fatigue evaluation.
Packaging components, including internals, should be evaluated for NONE
resonant vibration conditions that could cause rapid fatigne damage.
1.6.6 Water Spray RG79 266 NONE
Thus sechon should show that the water spray test has no sigmficant effect §71.71(cH6)
on the package.
267 Free Drop RG79 267
This section should describe the package evaluation for the effects of a free §71.71(cHT)
drop. The general comments of Section 2.7.1 (HAC Free Drop) may also
apply to this section.
The free drop test follows the water spray test.
This section should also address such factors as drop onentation, effects of
free drop in combination with pressure, heat, and cold temperatures and
other factors discussed in Section 2.6.
1.6.5 Corner Drop RG79 268
If applicable, this section should describe the effects of the comer drop test §71.71(cH8)
on the package.
2.6.9 Compression RG79 269
For packages weighing up to 5,000 kg (11,000 Ibs), this section should §71.71(cH)
descnbe the effects of compression on the package.
1610 Penetration RG 79 2610
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Section

Requirement

Requirement
Basis

SARP
Location

Satisfactory?
YNNA

Comment
Eef. No.

test is cunmilative, and the evaluation of the ability of a package to
withstand any one test nmst consider the damage that resulted from the
previcus tests. This section should confirm that the package effectiveness
has not been reduced as a result of the normal conditions of transport, as
mncluded in Section 2.6. Brttle fracture should alse be considered. This
section should include applicable information regarding tests and analyses,
as described in Section 2.6, above.

271

Free Drop

This section should evaluate the package under the free drop test. The
performance and structural integmity of the package should be evaluated for
the drop orientation that canses the most severe damage, including center-
of-gravity-over-comer, oblique onentation with secondary impact (slap
down), side drop, and drop onto the closure. Orientations for which the
center of gravity 1s directly over the point of impact should also be
considered. An onentation that results i the most damage to one system or
component may not be the most damaging for other systems and
components. If a feature such as a tie-down component 15 a stractural part
of the package. it should be considersd in selecting the drop test
configurations and drop orientation. For these reasons, it is usually
necessary to consider several drop orientations. The following items
should be addressed, if applicable:

For packages with lead shielding, the package should be evaluated for the
effects of lead slump. This evaluation of lead slump should be consistent
with that used in the shielding evaluation.

The closure lid bolt design (or closure system for designs nsing something
other than closure lid bolts) should be assessed for the combined effects of
free drop impact force, mtemal pressures, thermal stress, O-nng
compression force, and bolt preload.

Buckling of package components should be evaluated.

Orther package components, such as port covers, port cover plates, and
shield enclosures should be evaluated for the combined effects of the
package drop impact force, puncture, internal pressures, and thermal stress.

RG79,271
§71.73(c)
7

541-0303-
125540110

NA

541-0303-
JIZS5-401-10

NOME

541-0303-
3125540110

End Dirop
This section should describe the effects of the end drop test on the
package.

&
-1
>
(=]
=~
—
—

541-0303-
3125540110

Side Drop

&
-1
>
(=]
=~
—
(=]

541-0303-
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Section Requirement Requirement SARP Satisfactory? | Comment

’ q Basis Location TNNA Eef. No.
This section should describe the effects of the side drop test on the IZ55-401-10
package.

2713 | Corner Drop BG79,2713 541-0303-
This section should describe the effects of the comer drop test on the IZ55-401-10
package.

1.7.1.4 | Obligue Drops RG79,2714 541-0303-
This section should describe the effects of oblique drops or provide 3[Z55-401-10
information that shows that the end, side, and comer drops are more
damaging to all systems and components that are vital to safety.

2715 | Summary of Results RG79,2715 541-0303-
This section should describe the condition of the package after each drop JIZ55-401-10
test, and describe the damage for each onentation.

111 Cruzh RG7.9,272 N/A
If applicable, this section should describe the effects of the dynamic crush §71.73(cH2)
test on the package.

113 Puncture RG79,273 541-0303-
This section should describe the effects of puncture on the package, and §71.73(cH3) 3IZS5-401-10
identify and justify that the onientations for which maxinmm damage
would be expected have been evaluated.
The description should consider any damage resulting from the free drop 541-0303-
and crush tests, as well as both local damage near the point of impact of 3[Z55-401-I0
the puncture bar and the overall effect on the package.
Containment system valves and fittings should be addressed. Punctures at 3410303
oblique angles, near a support valve, at the package closure, and at a 3[Z55-401-I0
penetration should be considered, as appropriate.
General comments provided in Sections 2.6 (INCT) and 2.7.1 (Free Drop) NONE
may also apply to this test condition.
Although analytical methods are available for predicting puncture, NONE
empirical formulas denved from puncture test results of laminated panels
are usually used for package design. The Nelm’s formmla developed
specifically for package design provides the nuninmmm thickness needed
for preventing the puncture of the steel surface layer of a typical steel-lead-
stee] laminated cask wall.

174 Thermal BG79,274 541-0303-

Revision: A 14/01/2014

0908-GUO01-3BEIN-016

Page 19 of 73




INVAP

MG1

CHAPTER SARP

Section

Eequirement

Requirement
Basis

SARP
Location

Satisfactory?
TNNA

Comment
Eef. No.

The thermal test should follow the free drop, crush and puncture tests.

This section should evahiate the structural design for the effects of a fully
engulfing fire as specified in §71.73(c)(4). Any damage resulting from the
free drop, crush, and puncture conditions should be incorporated mto the
imtial condition of the package for the fire test. The temperatures resulting
from the fire and any increase in gas mventory caused by combustion or
decomposition processes should be considered when determining the
maximum pressure m the package dunng or after the test. The maximum
thermal stresses, which can oceur duning or after the fire, should be
assessed.

Except as noted I Section 2.7.4.1 through Section 2.7 4 4, detailed results
of the thermal test should be reported in Chapter 3 (Thermal Evaluation) of
the SARP.

§71.73(cH4)

JIZ55-401-10

Summary of Pressures and Temperatures
This section should provide a summary of all the temperatures and
pressures, as determined in Chapter 3 of the SARP.

541-0303-
FIZ55-401-10

Differential Thermal Expansion

This section should inchide calculations for the circumferential and axial
deformations and stresses (if any) that result from differential thermal
expansion. Peak conditions, post-fire steady-state conditions, and all
transient conditions should be considered.

341-0303-
FIZ55-401-10

2743

Stress Calculations
This section should mchide caleulations of the stresses caused by thermal
gradients, differential expansion, pressure, and other mechanical loads.

Sketches showing the configuration and dimensions of the members of
systems mmder investization, and locations of the points at which the
stresses are bemg calculated, should be included.

541-0303-
JIZ55-401-10

NONE

Comparison with Allowable Stresses

This section should make the approprniate stress combinations and compare
the resulting stresses with the design criteria in Section 2.1.2. This section
should demonstrate that the performance requirements specified in the
regulations have been satisfied.

541-0303-
JIZ55-401-10

[
|
i

Immersion — Fissile Material

If the contents mclude fissile matenal subject to the requirements of
§71.35, and 1f water leakage has not been assumed for the enticality
analysis, this section should assess the effects and consequences of the

WONE
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Section

Bequirement

Eequirement
Basis

SARP
Locarion

Satisfactory?
TNMNA

Comment
Eef. No.

water immersion test condition. The test should consider mmersion of a
damaged specimen under a head of water of at least 0.9 m (3 fi) in the
cnientation for which maximmm leakage is expected.

Immersion — All Packages

This section should evaluate the undamaged package for water pressure
equivalent to immersion under a head of water of at least 153 m (30 ft) for 8
hours. For test purposes, an external water pressure of 130 kPa (21.7 psi)
gauge is considered to meet these conditions.

RG79,276
§71.73(cHE)

541-0303-
JIZS5-401-10

Deep Water Immersion Test (for Tyvpe B Packages Containing More
than 10° A;)

If applicable, this section should evaluate the package for an external water
pressure of 2 MPa (290 psi) for a peniod of not less than | hour, as
specified in §71.61.

Note: The pressure should be assumed to be gauge, and the internal
pressure should be assumed to be 0 atm. Although §71.61 is silent on this
1ssue, this guidance is consistent with the pressure requirement specified in
FT1L.73(c)(8).

N/A

Summary of Damage

This section should describe the condition of the package after the accident
test sequence. The description should address the extent to which safety
systems and compenents have been damaged. and relate the package
condition to the acceptance standards.

Accident Conditions for Air Transport of Plutoninm

RG79 28

If applicable, this section should address the accident conditions in §71.74.
Mote: The SARP should provide an explanation of why the requirement
does not apply.

Accident Conditions for Fissile Material Packages for Air Transport

RG79 238
§71.74

RG79,29

If applicable, this section should address the accident conditions in
§71.55(f).

BG79,29
571550

.10

Special Form

RG79 210

For packages designed to transport radicactive matenial only in special
form, this section should state that the contents meet the requirements
specified i §71.75 when subjected to the applicable test conditions
specified in §71.77.

RG79 210
§71.75

541-0303-
JIZS5-401-10

N/A

N/A

N/A
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Section

Eequirement

Eequirement
Basis

SARP
Location

Comment
Ref. No.

Satisfactory?
TNNA

The chemical and phiysical form should be specified.

If the source is not a doubly encapsulated night circular cylinder of welded
construction, this section should include a detailed drawing of the
encapsulation showing its dimensions, materials, manner of construction,
and method of nondestructive examimation.

NI

111

Fuel Rods

In Section 4, Containment, where firel rod cladding 15 considered to
provide containment of radioactive material under NCT or HAC
conditions, this section should provide an analysis or test results showing
that the cladding will maintain sufficient mechamical integrity to provide
the degree of containment clammed.

RG79 211

WA

Appendix

The appendix should include a list of references, copies of applicable
references if not generally available, computer code descnptions, mput and
output files, test results, test reports, and other appropriate supplemental
mformation. The appendix should also include matenials and
manmufacturing specifications for items that are significant with respect to
safety, but are not produced to generally recognized standards.

RG79 212

541-0303-
JIZ55-401-10
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3 THERMAL EVALUATION

| Chapter 3 — Thermal Evaluation |

. . wirement SARP Satisfactory? Comment
Section Requirement s Location YN/NA Ref. No.
30 THERMAL EVALUATION EGT79.3

Thus chapter of the SARP should identify, descnibe, discuss, and analvze
the principal thermal engineering design of the packaging, components,
and systems that are important to safety, and describe how the package
complies with the performance requirements of §71.
il Description of Thermal Design RG79.31
This section should describe the sigmificant thermal design features and RGT793.1 0541-0303-
operating characteristics of the package, and discuss the operation of all §71.33(a)(30(v) FIZS5-401-I0
subsystems. 0908-GU01-
JBSIN-024
D908-GLI01-
JFBSIN-001
0908-GUO1-
JBSIN-002
The thermal criteria that will be applied directly to thermal results (e.g., N/A
maximum fiel temperature, shield temperature not to exceed melt) should
be identified.
Properties evaluated in Chapter 3 of the SART that are used to support 0541-0303-
other evaluations (e.g., pressure, temperature, distributions relative to JZS55-401-10
thermal stress) should also be identified. 0908-GLI01-
JBSIN-024
0908-GLI01-
JBSIN-001
0908-GLI01-
JBSIN-002
The significant results of the thermal analysis or tests and the implication 0541-0303-
of these results on the overall package should be summanzed. JIZS5401-10
0908-GUO1-
JBSIN-024
0L02-GLI01-
3BSIN-001
0908-GLI01-
JBSIN-002
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Section Requirement Requirement SARP Saﬁ:sfacr_nr}".‘ Comment
Basis Location YNNA Ref. No.
The nuninmm and maxiomm decay heat loads assumed in the thermal N/A
evaluation should be specified. The maximum decay heat load assumed
should be consistent with the source terms assumed 1n the shielding and
contamment analyses.
This section should identify any coolants and their volumes with respect to §T1.33(bM8) N/A
the package and should document the evaluation of their effects on the
packaging’s performance.

ill Design Features RGT79.311
This section should describe design features important to thermal
performance, ncluding the following:

Package geometry and matenals of construction. 0541-0303-
31Z55-401-10
0908-GU01-
JBSIN-024
0908-GU01-
JBSIN-001
0908-GU01-
3BSIN-002
Structural and mechanical features that may affect heat transfer, such as 0541-0303-
cooling fins, insulating materials, surface conditions of the package [Z55-401-10
components, and gaps of physical contacts between internal components. 0208-GU01-
JBSIN-024
0908-GU01-
JBSIN-001
0908-GU01-
JBSIN-002

il.z Content’s Decay Heat RGT79,312 N/A
The maximum decay heat and radioactivity of the contents should be
specified. This section should show the denvation of decay heat and that
it is comsistent with the maxinmm gquantity of radioactive contents.

313 Summary Tables of Temperatures BGT79.313 0541-0303-
This section should present summary tables of the maximum o minimum JIZS5-401-10
temperatures that affect structural integrity, containment. shielding, and 0908-GUO01-
criticality under both NCT and HAC. JBSIN-024

0908-GU01-
JBSIN-001
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Section

Requirement

Requirement
Basis

SARP
Location

Satisfactory?
YN/NA

Comment
Ref. No.

For the thermal test condition, the tables should also include:
The maxinmm temperatures of various package components and the time
that they oceur after fire initiation.

The maxinmm temperatures of the post-fire steady-state condition.

0908-GU01-
JBSIN-002

0541-0303-
JIZ55-401-I0
0908-GLI01-
FBSIN-024
0908-GU01-
JFBSIN-001
0902-GL01-
FBSIN-002

0541-0303-
3[Z55-401-10
0908-GU01-
FBSIN-024
0902-GL01-
3FBSIN-001
0908-GU01-
FBSIN-002

il4

Summary Tables of Maximum Pressures
The summary tables should include the maximum nemmal operating
pressure and the maximum pressure under HAC.

RG790.314

0541-0303-
375540110
0908-GU01-
3FBSIN-024
0208-GL01-
3FBSIN-001
0908-GLI01-
3FB5IN-002

Material Properties and Component Specifications

BGT79,32

Material Properties

This section should specify the appropnate thermal properties for materials
that affect heat transfer both within the package and from the package to
the environment.

Liquids or gases within the package and gases external to the package for

BEGT79,.321

0541-0303-
JIZ55-401-I0
0908-GLI01-
FBSIN-024
0908-GU01-
3BSIN-001
0908-GU01-
FBSIN-002

NA
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BRequirement

Requirement
Basis

SARP
Location

Satisfactory?
YN/NA

Comment
Fef. No.

HAC should be mcluded.

Thermal absorptivities and emissivities should be appropriate for the
package surface conditions and each thermal condition.

When reporting a property as a single value, the evaluation should show
that this value bounds the equivalent temperature-dependent property.

This section should also mmclude references for the data cited.

0541-0303-
3IZ85-401-10
0908-GU01-
3BSIN-024
0908-GUO01-
3FBSIN-001
0908-GU01-
3BSIN-002

0541-0303-
JIZ55-401-10
0908-GU01-
3BSIN-024
0908-GU01-
3FBSIN-001
0908-GU01-
3BSIN-

002

0541-0303-
JIZ55-401-10
0908-GU01-
JBSIN-024
0908-GU01-
3BSIN-001
0908-GU01-
3BSIN-002

Component Specifications

This section should include the technical specifications of components that
are important to the thermal performance of the package. as illustrated by
the following examples:

In the case of valves or seals, the operating pressure range and temperature
linnits.

RG79.322

0541-0303-
JIZ55-401-10
0908-GU01-
3BSIN-024
0908-GU01-
JBSIN-001
0908-GU01-
3BSIN-002

0541-0303-
JIZ55-401-10
0908-GU01-
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Eequirement

Requirement
Basis

SARP
Location

Comment
Fef. No.

Satisfactory?
YN/NA

Properties of fabricated msulation and coatings, incliding a summary of

test data that supports their performance specifications.

The maxinmm allowable service temperatures or pressures for each

package component.

The munimum allowable service temperature of all components, which

should be less than or equal to -40 °C (-40 F).

JBSIN-024
0908-GU01-
JFBSIN-001
0908-GUI01-
JBEIN-

002

0541-0303-
[Z55-401-10
0208-GUO1-
3FBSIN-024
0208-GUO1-
3BSIN-001
0908-GU01-
FBSIN-002

03541-0303-
JIZ55-401-10
0908-GU01-
JBSIN-024
0908-GUI01-
JFBSIN-001
0908-GU01-
JBSIN-002

0541-0303-
JIZ55-401-10
0908-GU01-
JBSIN-024
0908-GU01-
JBSIN-001
0908-GUI01-
JBSIN-002

3.3

Thermal Evaluation Under Normal Conditions of Transport

This section should describe the thermal evaluation of the system and

subsystem operation under NCT.

EG79 33

03541-0303-
JIZ55-401-10
0908-GUI01-
3BSIN-024
0908-GUI01-
JFBSIN-001
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Section Requirement Requirement SARP Satisfactory? | Comment
' Basis Lecation YN/NA Ref. No.
0902-GU01-
3BSIN-002
The temperature ranges bounded by the minimum and maximm ambient 0541-0303-
temperatures and the minimum and maximum decay heat loads should be 3[Z55-401-10
considered. The results should be compared with allowable limits of 0B08-GUI01-
temperature, pressure, etc., for the package components. FBSIN-024
0902-GU01-
3BSIN-001
0902-GU01-
JBSIN-002
The information should be presented in summary tables, along with 0541-0303-
statements and appropriate comments. Information that is to be used in 3[Z55-401-10
other sections of the SARP should be identified. 0908-GU01-
3BEIN-024
0902-GU01-
3BSIN-001
0902-GU01-
3BSIN-002
The margins of safety for package temperatures, pressures, and thermal 0541-0303-
stresses, including the effects of uncertainties in thermal properties, test 3[Z55-401-10
conditions and diagnostics, and analytical methods, should be addressed. 0B08-GUI01-
JBSIN-024
0902-GU01-
3BSIN-001
0902-GU01-
3BSIN-002
The analysis or test results should be shown to be reliable and repeatable. NONE
The following general information should be considered and included, as RG79,33
appropriate, when addressing this section:
For thermal evaluation by analyses, the methods and calculations used in 0541-0303-
the package thermal evaluation should be described in sufficient detail to 3[Z55-401-10
enable the reviewer to verify the results. 0B08-GUI01-
JBSIN-024
0902-GU01-
3BSIN-001
0902-GU01-
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Section Requirement Requirement SARP Satisfactory? |  Comment
' q Basis Lecation YMN/NA Ref. No.
FBSIN-002
Assumptions used in the analysis should be clearly described and justified. 0541-0303-
JIZ55-401-10
0908-GU01-
JFBSIN-024
0908-GU01-
JFBSIN-001
0908-GU01-
FBSIN-002
For computer analyses that mclude finite element analyses, the computer N/A
program should be described and shown to be well benchmarked and
widely used for thermal analyses and applicable to the evaluation.
The models and modeling details should be clearly described. N/A
For thermal evaluation by test, the test method, procedures, equipment, 0541-0303-
and facilities that were used should be described. JIZ55-401-10
If the specimen tested is not identical in all respects to the package N/A
described in the SARP, the differences should be descnibed and
justification given that these differences will not affect the test results.
Temperature data should be reported at gaskets, valves, and other 0541-0303-
containment boundaries, particularly for temperature-sensitive materials, J[ZS5-401-10
as well as for the overall package. 008-GUI01-
JBSIN-024
0908-GU01-
JFBSIN-001
0908-GU01-
FBSIN-002
Some conditions, such as ambient temperature, decay heat of contents, or N/A
package emussivity or absorptivity, may not be exactly represented in a
thermal test. Appropnate comrections or evaluations that account for these
differences should be fully described.
Both interior and exterior temperatures should be included. 0541-0303-
JIZ55-401-10
0908-GU01-
FBSIN-024
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Section Requirement ERequirement SARP Satisfactoryv? |  Comment
' 1 Basis Location YN/NA Ref. No.
0908-GU01-
JBSIN-001
0908-GU01-
3BSIN-002
The damage caused by the tests and the results of any measurements that (0541-0303-
were made should be reported in detail, meluding photographs of the 3[Z55-401-10
testing and the test specimen.

il Heat and Cold RG79.331 0541-0303-
This section should demonstrate that the tests for NCT do not result in JIZ55-401-10
significant reduction in packaging effectiveness. The following items
should be considered and addressed:

Degradation of the heat-transfer capability of the packaging (such as
creation of new gaps between components).

Changes in material conditions or properties (e.g., expansion, confraction,
gas generation, and thermal stresses) that affect the structural performance.
Changes in the packaging that affect containment. shielding. or crificality
(such as thermal decomposition or melting of materials).

Ahility of the packaging to withstand the tests under HAC.

The component temperatures and pressures should be compared with their
allowable values.

This section should explicitly show that the package meets the maxinmm
surface temperature requirements specified m §71.43(g).

3.3z Mazximum Normal Operating Pressure RG79.332 (541-0303-
This section should report the maximum normal operating pressure and 375540110
show how 1t was calculated, assuming the package has been subjected to
the heat condition for one year. The calculation should consider all
possible sources of gases, including the following:

Gases mutially present in the package. N/A
Saturated vapor, meluding water vapor from the contents or packaging. NA
Helium from the radicactive decay of the contents. N/A
Hydrogen or other gases resulting from thermal- or radiation-induced N/A
decomposition of materials such as water or plastics.

Fuel rod failure. N/A
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Eequirement
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Basis

SARP
Location

Satisfactory?
YN/NA

Comment
Eef. No.

34

It should be demonstrated that hydrogen and other flammable gases would
not result in a flammable mixture within any confined volume of the
package.

Thermal Evaluation Under Hypothetical Accident Conditions

N/A

BG78 34

This section should describe the thermal evaluation of the package under
HAC. The HAC conditions in §71.73 should be applied sequentially. For
the accident condition thermal evaluation, general comments in Section
3.3, above, should be considered and addressed, as appropriate.

BG78 34
7173 ()4

NONE

J4l

Initial Conditions

The thermal evaluation should consider the effects of the drop, crush (if
applicable), and pimcture tests. This section should identify the initial
conditions and justify that they are the most unfaverable, including initial
ambient temperature, insolation, internal pressure, decay heat, etc.

FG79 341

NONE

Fire Test Conditions

The test or analysis used to evaluate the package under the thermal (fire)
test conditions should be described in detail. The evaluation should
address the requirements in §71.73(c).

RGT79.342

NONE

343

Maximum Temperatures and Pressure

This section should report the transient peak temperatures of the package
components as a function of time both dunng and after the thermal test, as
well as the maximum temperatures from the post-thermal test, steady-state
condition. This section should include those temperatures at locations in
the package that are significant to the safety analysis and review. In
particular, the temperatures for items such as the contents, gaskets, valves,
and shielding should be reported. The calculations of the transient
temperatures should trace the temperature-time history up to and past the
time at which maximum temperatures are achieved and begin to fall.

The evaluation of the maxinmm pressure in the package should be based
on the maxinmmm normal operating pressure, and should consider fire-
mnduced increases in package temperatures, thermal combustion or
decomposition processes, fuel rod failure, phase changes, etc.

This section should provide a general description of the package
performance and should compare the results of the thermal test with
allowable limits of temperature, pressure, etc., for the package
components. Damage to the package from either the interpretation of the
analysis or from test observation should be considered and described. The

RG79 343

NONE

NONE

NONE
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Section Requirement Requirement SARP Satisfactory? | Comment
' q Basis Lecation YN/NA Ref. No.
assessment should include structural damage. breach of containment. and
loss of shielding.
JAd Maximum Thermal Stresses FG79 344 NONE
This section should evaluate the most severe thermal stress conditions that
result during the fire test and subsequent cool-down. The temperatures
comesponding to the maxinmm thermal stresses should be reported.
345 Accident Conditions for Fissile Material Packages for Air Transport BGT70,345 NONE
If applicable, address the expanded fire tests conditions specified in
§71.35(D).
35| Appendic re7035 |
The appendix should mclude a list of references, applicable pages from 0541-0303-
referenced documents, justification of assumptions or analytical 3IZ55-401-10
procedures, test results, photographs, computer program descriptions and 0B02-GU01 -
mput and output files, specifications of O-nngs and other components, FBSIN-024
detailed materials test data, and other supplemental information. 0B02-GU01 -
JBSIN-001
0902-GU01-
3BSIN-002
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Chapter 4 — Containment

plates, valves, and other closure devices. The descniption should mclude
materials of construction and applicable codes and standards. The
containment boundary of the package should be explicitly identified,
mcluding the containment vessel, welds, dram or fill ports, valves, seals,
test ports, pressure relief devices, lids, cover plates, and other closure
devices. If multiple seals are used for a single closure, this section should
identify the seal defined as the containment system seal. This section
should also include a sketch of the containment system.

Note: If a sketch of the containment system is provided elsewhere in the
SAFRP, this section may simply state the following: “The sketch of the
containment system 1s located in Section XXX7

This section should address the following items:

: : Requirement SARP . Satisfactory? . Comment
Section Requirement Basis Location YN/NA Ref. No.
4.0 CONTAINMENT RGT79 4

This chapter of the SARP should identify the package containment system
and describe how the package complies with the containment requirements
of §71.
41 Description of the Containment Svstem REG79 .41
This section should define and descnibe the containment system. including RG79.41 0541-0303-
compoenents such as the contamment vessel, welds, seals, lids, cover 71.330a}4) 3[Z55-401-10

Containment system penetrations and their method of closure. 0541-0303-
3IZ55-401-10
Performance specifications for components such as valves and pressure N/A
relief devices.
The method used to protect any valve or sinular device on the package RG79.41 N/A
agamnst unauthonzed operation, and the enclosure used to retain amy 71.43(e)
leakage (except for a pressure relief valve)
How the containment system is securely closed with a positive fastening RG79.41 0341-0303-
device that cannot be opened unintentionally or by a pressure that may T71.43(c) 3[Z55-401-10
anse within the package. CDAD-1001-
EMIGC-002
CDAD-1001-
EMIGC-003
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Section Requirement Fequirement SARP Satisfactory? | Comment
' 1 Basis Location [ININA Ref. No.
The features that ensure continuous venting is precluded. RG79.41
§71.43(h)
12 Containment Under Normal Conditions of Transpert 7042 (N
This section should mclhude the evaluation of the contamment system 0341-0303-
under NCT. The evaluation should be performed for the most limiting 3[Z55-401-10
chemical and physical forms of the contents. Significant daughter
products should be included. The constinents of the releasable source
term including radicactive gases, liquids, and powder aerosols, should be
identified The evaluation should address the following:
The maxinmum intemal pressures. NA
The structural performance of the containment system, including seals. 0341-0303-
closure bolts, and penetrations. 3[Z55-401-10
The leakage rate testing of the containment system. N/A
For Type A fissile packages, the evaluation should show that there is no N/
loss or dispersal of radicactive material under NCT. .
For Type B packages. the evaluation should show that there is no release 0341-0303-
under NCT to the required sensitivity. 3[Z55-401-10
This section should include the evaluation of the contamment system 0341-0303-
under HAC, considering factors given in Section 4.2 above. 3[Z55-401-10
This section should demonstrate that the package meets the containment 0341-0303-
requirements of §71.51(a)(2) under HAC. In particular, the structural FIZS5-401-10
performance of the containment system should be addressed, including
seals, closure bolts, and penefrations. as well as leakage rate testing of the
contanment system.
7| Leaage e T o Tpe B Fckags o e |
This section should describe leakage rate tests that are used to show the NONE
package meets the contamment requirements of §71.31. This may mclude
leakage rate tests of test umits, newly fabricated packagings, peniodic tests,
and pre-shipment tests.
The appendix should include a list of references, applicable pages from (0341-0303-
referenced documents, supporting information and analysis, test results, 3[Z55-401-10

File Name: 0908-GU01-3BESIN-016-A.doc

Revision: A 14/01/2014

0908-GUO01-3BEIN-016

Page 34 of 73




INVAP

MG1
CHAPTER SARP

Section

Eequirement

Bequirement
Basis

SARP
Location

Satisfactory?
TNINA

Comment
Eef. No.

and other appropriate supplemental information.
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Chapter 5 — Shielding Evaluation

Requirement

Eequirement
Basis

SARP
Location

SHIELDING EVALUATION

This chapter of the SARP should identify, describe, discuss, and analvze
the principal radiation shielding design of the packaging. components, and
systems that are important to safety.

Description of Shielding Design

BGT79, 5.

RG79 51

Design Features

This section should descnibe the radiation shielding design features of the
package, including dimensions, tolerances, matenals of constuction, and
densities of matenial for neutron and gamma shielding.

RGT78 511

THIS WHOLE
CHAPTER IS
NOT
APPLICABLE

Satisfactory?

[NINA

Comment
Ref. No.

o
-
[

n
[

Summary Table of Maximum Radiation Levels

This section should present the maximum dose rates for both NCT and
HAC at the appropriate locations for non-exclusive and exclusive use
shipments, as applicable. Table 5-1, Example for Summary Table of
External Radiation Levels (Non-Exclusive Usa) of RG 7.9, Revision 2,
provides an example of the mformation that should be provided. The
Transport Index should also be calculated and included in the summary
table.

Source Specification

This section should descnibe the contents, as well as the gamma and
neutren source terms used in the shielding analysis. Any increase n source
terms over time should be addressed.

For packages designed for spent fiel transport, this section should alse
state the assumed fiel burmup. power density, and cooling times.

RG79.52

o
[
H-

Gamma Source

This section should specify the quantity of radicactive material included as
contents and tabulate the gamma decay source strength (MeWVisec and
photons/sec) as a function of photon energy.

A detailed descnption of the method nsed to determune the gamma source
strength and distribution should be provided.

522

Neutron Source
This section should specify the quantity of radicactive material included as
contents and tabulate the nentron source strength (neutron/sec) as a
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Requirement
Basis

SARP Satisfactory? |  Comment
Location [INNA Ref. No.

fimction of energy.

A detailed descnption of the method used to determine the neufron source
strength and distnbution should be provided.

Shielding Model

RG79,53

Configuration of Source and Shielding

This section should provide a detailed description of the model used in the
shielding evaluation. The effects of the tests on the packaging and its
contents under NCT and HAC should be evaluated. The models used in
the shizlding calculation should be consistent with these effects.

This section should mmclude sketches (to scale) and dimensions of the
radial and axial shielding materials. The dimensions of the transport
vehicle and package location for exclusive-use shipments for which the
analysis 15 based on the radiation levels in §71.47(k)} should be mchuded, as
appropriate.

The dose point locations m the shielding model, including all locations
prescribed in §71.47(a) or 71.47(b) and §71.51(a)(2) should be identified.
These points should be chosen to identify the locations of maxinmum
radiztion levels. Viouds, streaming paths, and iregular geometries in the
model should be included or otherwise treated in an adequate manner.

RG79,531

h
™
-

Material Properties

This section should describe the material properties (e.g., mass densities
and atom densities) in the shielding models of the packaging and contents.
Changes resulting wmder NCT or HAC should be included, as appropnate.

The sources of data should be referenced for uncommon materals.
Shielding Evaluation

BG79.54

Methods
This section should provide a general descniption of the basic method used

to determine the gamma and neutron dose rates at the selected points
outside the package for NCT and HAC.

Include a description of the spatial source distribution and any computer
program used, with its referenced documentation.

The shielding evaluation should mclude a detailed descniption of the basic
imput parameters, as well as the bases for selecting the program,

BG79 541
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’ 1 Basis Location YININA Eef. No.
attenuation and removal cross-sections, and buldup factors.
4.2 Input and Output Data EGT79. 542
This section should identify key input data for the shielding calculations
and show that mformation from the shielding models 1s properly nput into
the code.
At least one representative mput file and output file (or key sections of
those files) should be included.
This section should show that the code achieved proper convergence.
543 Fluz-to-Dose-Rate Conversion RGT78. 543
This section should include a tabulation of the flux-to-dose-rate conversion
factors as a function of energy and should cite the appropriate references to
support the data.
544 External Radiation Levels EGT798. 544
This section should describe the results of the radiation analysis n detail.
These results should agree with the summary tables. The locations of
maximum dose rates for the analysis should be 1dentified and sufficient
data provided to show that the radiation levels are reasonable and their
variations with location are consistent with the geometry and shielding
charactenistics of the package.
Calculation of Transport Index (TT) should be presented. §71.4
The results should address NCT and HAC. RG70 544
The appendix should mclude a list of references, applicable pages from
referenced documents, justfication of assumptions or analytical
procedures, test results. photographs, computer program deseriptions,
mput and output files, and other supplemental information
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Chapter 6 — Critdcality Evaluation
. . Requirsment SARP . Satisfactory? . Comment Ref,

Section Requirement Basis Location TNNA No.

6.0 CRITICALITY EVALUATION RG 79, 6.
the principal crificality safety design of the package, components, and
systems important to safety. and describe how the package complies
with the requirements of §71.55 and 71.59.

6.1 Description of Criticality Design RG79.6.1

6.1.1 Design Fearures RG79,61.1 0341-0303-
This section should describe the design features of the package that are 3IZ55-401-10
important for criticality comtrol. This should include such information as
the confinement system for fissile material, neutron absorbing and
moderating materials, flux traps, spacers. etc.

6.1.2 Summary Table of Criticalitv Evaluation RG79,612 NONE
This section should provide a summary table of criticality analysis (Can be
results for the package for the following cases. as descnbed In prepared)
Section 6.4 through Section 6.6:

A single package, under the conditions of §71.55(b). (d). and (e). NONE
(Can be
prepared)
An array of damaged packages, under the conditions of §71.39(a)}1). NONE
(Can be
prepared)
An array of damaged packages, under the conditions of §71.39(a)}2). NONE
(Can be
prepared)
The maxinmm valee of the effective neutron multiphication factor (k). NONE
the imcertainty. the bias, and the mumber of packages evaluated in the (Can be
arrays should be specified in the table. prepared)

6.1.3 Criticalitv Safety Index RG79,613 0908-GUO1-
This section should provide the Cnficality Safety Index (CSI) based on 3B5IN-031
the mumber of packages evaluated in the arrays and show how 1t was
calculated.

[ G s
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This section should descnibe i detail the fissile materials in the package. 0908-GL01 -

The mass, dimensions, enrichment, physical and chemical composition, 3BSIN-051

density, meisture, and other charactenistics should be defined.

This section should address the general considerations used to evaluate 0908-GU01-

criticality of the package. These may apply to the cnticality evaluations 3BSIN-051

of a single package and arrays of packages under both NCT and HAC.

6.3.1 Model Configuration RGT79. 631 0908-GU01-
This section should describe and provide sketches of the analytical 3BSIN-051
model used in the caleulations. The sketches should identify the
materials used in all regions of the model.

Any differences between the actual package configuration and the model N/A
should be idenfified. and justification given that the model is

conservative

Differences between the models for NCT and HAC should be clearly 0908-GU01-
identified 3BSIN-051

6.3.2 Material Properties RG79,632 0908-GU01-
This section should provide the appropriate mass densities and atomic JBSIN-051
number densities for materials used n the models of the packaging and
contents. Material properties should be consistent with the condition of
the package under the tests specified in §71.71 and 71.73.

All matenial property differences between NCT and HAC should be 0908-GU01-
clearly identified. MMaterials relevant to the cnticality design such as 3BSIN-051
poisons, foams. plastics, and other hydrocarbons should specifically be

addressed.

6.3.3 Computer Codes and Cross-Section Libraries RG 79,633 0908-GU01-
This section should describe the basic methods used to calculate the 3BSIN-051
effective neutron nmltiplication constant of the package to demonstrate
compliance with the fissile material package standards. This section
should address the following:

A description of the computer program and neutron cross-sections used. 0908-GU01-
3BSIN-051

The bases for selecting the specific program and cross-sections. 0908-GU01-
3BSIN-051
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1 Basis Location [N/NA No.
Eey mput data for the criticality calculations, such as neutrons per 0908-GUI01-
generation, number of generations, convergence criteria, mesh selection, 3BSIN-051
etc.

6.3.4 Demonstration of Maxzimum Reactivity BGT79 634 0908-GU01-
This section should include a demonstration that the most reactive JBSIN-051
configuration of each case listed in Sections §.4 through 6.5 (single
package, arrays of undamaged packages. and amrays of damaged
packages, respectively) have been evaluated. All assumptions and
approximations should be clearly identified and justified. This section
should identify the optimmmm combination of internal moderation (within
the package) and interspersed moderation (between packages). as
apphicable. The following should be considered:

Moderation by water and any hydrogen-containing packaging materials, 0008-GLI01-
such as polyethylene. 3BSIN-051
Preferential flooding of different regions within the package. 0908-GTI01-

3BSIN-051
Partial loadings (1.e., fissile masses less than the maxinmm allowable 0908-GU01-
mass). 3BSIN-051

6.4.1 Configuration RG79,641 0908-GU01-
This section should demonstrate that a single package is subcritical 3BSIN-051
under NCT and HAC. The evaluation should consider the following
factors:

Fissile material in its most reactive credible configuration consistent 0908-GLI01 -
with the condition of the package and the chemical and physical form of 3BSIN-051
the contents.

Water moderation to the most reactive credible extent, including water BG79 641 0908-GTI01-
mleakage to the containment system as specified m §71.35(1). 3BSIN-051
Full water reflection on all sides of the containment system as specified RG79,641 0908-GUO1-
m §71.55(b)(3), or reflection by the package materials, whichever results 3BSIN-051
mn the maximmm reachivity.

6.4.2 Eesults RGT79.642 0908-GU01-
The results of the single package evaluation should be presented. The 3BSIN-051
additional specifications of §71.35(d)(2) through 71.55(d)(4) under NCT
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4 Basis Location NINA No.
should also be addressed.
0.5 Evaluation of Package Arravs Under Normal Conditions of RGT79,65
Transport
6.5.1 Configuration RG79.651 0908-GU01-
This section should evaluate an array of SN packages under NCT. 3BSIN-051
The evaluation should consider the following factors: 0908-GU01-
IBSIN-051
The most reactive confisuration of the array (e.g., pitch and package 0908-GU01-
cnentation) with nothing between the packages. 3BSIN-051
The most reactive credible configuration of the packaging and its 0908-GU01-
contents under NCT. If the water spray test has demonstrated that water 3B5IN-051
would not leak into the package, water inleakage need not be assumed.
Full water reflection on all sides of a finite array. 0908-GU01-
3BSIN-051
6.5.2 Results RG79,6512 0908-GU01-
This section should present the results of the analyses for arrays and 3B5IN-051
identify the most reactive array conditions.
66 | Package Arrays Under Hypothetical Accident Conditions RG7966 [
6.6.1 Configuration RG79.661 0908-GU01-
This section should evaluate an amray of XN packages under HAC. The 3BSIN-051
evaluation should consider the following factors:
The most reactive configuration of the amay (e_g., pitch. package 0908-GU01-
onentation, and ntemal moderation). FBSIN-051
Optimum mterspersed hydrogenous moderahon. 0908-GUOL-
3BSIN-051
The most reactive credible configuration of the packaging and its 0908-GU01-
contents under HAC, including inleakage of water. 3BSIN-051
Full water reflection on all sides of a finite array. 0908-GU01-
3B5IN-051
6.6.2 Results RG79 662 0908-GU01-
This section should present the results of the analyses for arrays and 3BSIN-051
identify the most reactive array conditions.
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67 | Fissile Material Packages for Air Transport G767 [T
6.7.1 Configuration EG79,67.1 0908-GUO01-

This section should evaluate a single package mmder the expanded 3BSIN-051

accident conditions specified in §71.55(f). The evaluation should

consider the following factors:

The most reactive configuration of the contents and packaging under the 0908-GU01-

expanded accident conditions. JB5IN-051

Full water reflection 0908-GU01-

JBSIN-051
No water inleakage 0908-GU01-
JBSIN-051

6.7.2 Results RG&.72 0908-GU01-

This section should present the results of the analyses for the smgle JBSIN-051

package. and 1dentify the most reactive contents and packaging

conditions.
65 | Benchmark Evaluations re7s.6s |

This section should include a deseription of the methods used to 0908-GU01-

benchmark the criticality caleulations. The computer codes for 3BSIN-051

criticality evaluations should be benchmarked against cnitical

eXperiments.

The same computer code, hardware, and cross-section library used to

calculate the effective multiplication factor values for the package

should be used in the benchmark expenments. This section should

present the results of the calculations for selected crifical benchmark

experiments to justify the validity of the calculational method and

neutren cross-section values used m the analysis, and to demonstrate that

the hardware and software used were appropriate for the application.
6.8.1 Applicability of Benchmark Experiments RGT79,681

This section should describe selected critical benchmark experiments

that are to be analyzed using the method and cross-sections given in

Section 6.3. This section should show the applicability of the

benchmarks in relation to the package and its contents, noting all

similarities and resolving all differences. References that mive full

documentation on these experiments should be provided. The overall

quality of the benchmark experiments and any uncertainties in
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TNINA

Comment Ref,
No.

experimental data should be addressed. Fesults of the benchmark
calculations, as well as the actual nuclear and geometric mput
parameters usad for those caleulations, should be provided.

6.5.2

Bias Determination

This section should present the results of the benchmark calculations and
the method used to account for biases, including the conmbution from
uncertainties in the experimental data.

6.9

This section should show a sufficient number of appropriate benchmark
experiments and that the results of the benchmark calculations were
appropriate to determine the bias for the package calculations.
Parameters such as pitch-to-rod diameter, assembly separation, neutron
absorber matenal performance, etc., should be considered. Statistical
and convergence uncertanties should be addressed.

Appendix

RG79,682

NONE

The appendix should include a list of references, applicable pages from
referenced documents (if not generally available), justification of
assumptions or analytical procedures, test results, photographs, computer
code descriptions, nput and cutput files, and other supplemental
information. Input files for representative or “most limiting” cases for a
single package and arrays of damaged and undamaged packages should
specifically be mcluded.

RG79.69

0908-GU01-
3B5IN-051
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| Chapter 7 — Package Operations ||

Section Requirement Eequirement SARP . Satisfactory? . Comment
' 1 Basis Location [INMNA Ref. No.
7.0 PACKAGE OPERATIONS BGT79.7
This chapter of the SARP should describe the operations used to load a §71 Subpart G
packngemdprq:arei!forhanspmtpmﬂmﬁngthﬂsteps_s&;mﬂiaﬂyh
the actual order in which they are performed The operations should
describe the fimdamental steps needed to ensure that the package is
properly prepared for transport consistent with the package evaluation in
Chapters 2 through 6 of the SARP.
The package should be operated in accordance with detailed written CDAD-1001-
procedures that are based on and consistent with the operations described EMIGC-002
in this chapter.
Package operations should be consistent with maintaining occupational N/A
radiation exposures as low as reasonably achievable (AT ARA) as required
by 10 CFR.20.1101(b) of 10 CER. 20, Standards for Protection Against
Radiation.
This section should describe the loading-related preparations, tests, and CDAD-1001-
mspections of the package, including the mspections made before loading EMIGC-002
the package to determine that the package is not damaged and radiation
and surface contamination levels are within allowable limits of the
regulations.
T.11 Preparation for Loading RG79,711
At a numinm, the operations for preparing the package for loading should
specify:
The package is loaded and closed in accordance with detailed wntten CDAD-1001-
procedures. EMIGC-003
The contents are authorized in the package approval. CDAD-1001-
EMIGC-002
The package 15 In umimpaired physical condition. CDAD-1001-
EMIGC-002
Any required moderator or nentron absorber is present and in proper CDAD-1001-
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condition. EMIGC-003
Any special controls and precautions for handling. CDAD-1001-

EMIGC-002
Inspection of gaskets, criteria for replacement, and repair processes, if CDAD-1001-
applicable, as well as the inspection of each closure device and critenia for EMIGC-003
replacement.

T.1.2 Loading of Contents BG79 712 CDAD-1001-
At a minimum, the operations for loading the contents should describe EMIGC-002
how the contents are loaded and how the package 1s closed.

713 Preparation for Transport RG78,713 CDAD-1001-
The operations for prepaning the package for transport should address the EMIGC-002
radiation and contamination surveys of the package, leakage rate testing of
the package, measurement of the package surface temperature, package
tiedowm, and the application of tamper-indicating devices.

This section should include mspections, tests, and special preparations of CDAD-1001-
the package for unloading. As applicable, this section should also describe EMIGC-002
the operations used to ensure safe removal of fission gases, contaminated

coolant, and solid contaminants.

721 Receipt of Package from Carrier RG79 721 CDAD-1001-
The process for receiving the package should address radiation and EMIGC-002
contamination surveys and mspection of the tamper-indicating device(s).

Any proposed special controls and precautions for handling and unloading
should be descnbed. The appropriate requirements of 10 CFR 20,1906,
FProcedures For Receiving And Opening Packages should be addressed.

722 Removal of Contents RG79 722 CDAD-1001-
This section should describe the appropriate operations and method for EMIGC-002
opening and removing contents from the package.

This section should describe the inspections, tests, and special preparations
needed to ensure that the packaging is venified to be empty and is properly
closed. and that the radiation and contamuination levels are within

allowable limits. This section should address the appropriate requirements

CDAD-1001-
EMIGC-002
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processes or protocels, graphic presentations, test results, and other
appropriate supplemental information.

Section Requirement Requirement SARP Satisfactory? | Comment
’ 1 Basis Location INIVA BRef. No.
of 49 CTFR 173 428, Empty Class 7 (Radicactive) Materials Packaging.
T [ Otir Oorins e I
This section should include the provisions for any special operational CDAD-1001-
controls (e.g., route, weather, shipping time restricions, etc.). EMIGC-002
This appendix should include a list of references, copies of applicable CDAD-1001-
references (if not generally available), detailed descriptions and analysis of EMIGC-002
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Chapter 8 — Acceptance Tests and Maintenance Program

. . Requirement SARP Satisfactory? | Comment
Section Requirement Basis Location INNA Ref. No.
5.0 ACCEPTANCE TESTS AND MAINTENANCE PROGRAM RGT79, 8

This chapter of the SARP should describe the acceptance tests and
maintenance program to be used for the packaging mn compliance with 10
CFE. 7. Subpart G.

8.1 Acceptance Tests RG79 81
This section should describe the tests to be performed before the first use CDAD-1001-
of each packaging. Each test and its acceptance criteria should be EMIGC-003
described. The acceptance tests should confirm that each packaging is
fabricated in accordance with the drawings referenced in the package
approval.

511 Visual Inspections and Measurements RG79 811 CDAD-1001-
This section should describe the visual inspections to be performed and the EMIGC-003
mtended purpose of each inspection.

The criteria for acceptance of each inspection, as well as the action to be CDAD-1001-
taken if noncompliance is encountered, should be descnbed. EMIGC-003

The mspections should venfy that the packaging has been fabricated and CDAD-1001-
assembled in accordance with the drawings, and that all dimensions and EMIGC-003

tolerances specified on the drawings are confirmed by measurement.

§1.2 Weld Examinations EG79, 812 CDAD-1001-
This section should describe welding examinations used to venfy EMIGC-003
fabnication n accordance with the drawings, cedes and standards specified
in the SARP. The location, type, and size of the welds should be
confirmed by measurement. Other applicable specifications for weld
performance. NDE, and acceptance should be identified.

813 Structural and Pressure Tests RG79 813 MNiA
This section should identify and describe the structural and pressure fests.

Such tests should comply with §71.85(b), as well as applicable codes or
standards specified. The sensitivity of the tests, and the achons taken
when the prescribed criteria are not met. should be specified.
814 Leakage Tests RG79 814 NiA

This section should describe the leakage rate tests to be performed on the
containment vessel, as well as auxiliary equipment.
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Requirement

Fequirement
Basis

SARP Satisfactory? |  Comment
Location [NNA Ref. No.

The sensitivity of the tests should be specified. mcluding the basis of this
value, the critenia for acceptance, and the action to be taken if the criteria
are not met

N/A

815

Component and Material Tests

This section should specify the appropriate tests and acceptance cntenia for
components that affect package performance. In addition, this section
should specify test sensitivity (if applicable), provide acceptance critena,
and describe the action to be taken if those critena are not met.

This section should specify the appropriate tests and acceptance criteria for
packaging matenials. Tests should include those components, such as
gaskets, under conditions that simulate the most severe service conditions
under which they are to perform, including performance at pressure and
under high and low temperatures.

Tests for neutron absorbers (e.g.. boron) and mnsulabng materials (e.g.,
foams, fikerboard) should ensure that nuninmm specifications for density
and isotopic content are achieved.

Tests that demonstrate the ability of the materials to meet the performance
specifications shown on the engineering drawings should be described.

RGT79 813

/A

/A

N/A

816

Shielding Tests

This section should specify the appropriate shielding tests for both gamma
and neutron radiation. These tests and acceptance crntena should be
sufficient to ensure that no defects, voids, or streaming paths exist in the
shielding.

RGT79 816

/A

8.7

Thermal Tests

This section should specify the appropriate tests to demonstrate the heat
transfer capability of the packaging. These tests should confirm that the
heat transfer performance determined in Chapter 3 of the SARP is
achieved in the fabrication process.

RGT709 817

/A

8.1.8

Miscellaneous Tests
This section should describe any additional tests to be performed prier to
use of the packaging.

RGT70,818

/A

Maintenance Program

This section should describe the mamtenance program used to ensure
contimied performance of the packagmg. This program should include
pericdic testing, inspection, and replacement schedules, as well as criteria

RG79,82

CDAD-1001-
EMIGC-003
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Requirement

Requirement
Basis

SARP
Location

Satisfactory?
NINA

Comment
Ref. No.

for replacement and repair of compenents and subsystems on an as-needed
basis.

Structural and Pressure Tests

This section should identify and describe any penodic stuctural or
pressure tests. Such tests would generally be applicable to codes,
standards, or other procedures specified in the application.

Leakage Tests

This section should descnibe the tests to be performed, the frequency with
which those tests are performed. and the sensitivity of each test. For most
systems, this description should include a test of the package before each
shipment and annually. In general, this section should specify that
elastomenc seals should be replaced and leakage rate tested within the 12-
month period before shipment, and that metallic seals should also be
replaced and tested before each shipment.

Component and Material Tests

This section should describe the periodic tests and replacement schedules
for components. Any process that could result in the deterioration of
packaging materials, including loss of nenfron abserbers, reduction in
hyydrogen content of shields, and density changes of insulating materials,
should be addressed. Replacement intervals for components, such as bolts,
that are susceptible to fatigue should be specified.

Thermal Tests

This section should describe the periodic tests used to ensure heat-transfer
capability during the service life of the packagmg. This section should
describe periodic thermal tests, similar to the acceptance tests discussed in
Section 8.1.7, and the interval for the tests, which is typically 3 years.

EGT79 824

g
[
L]

8.3

Miscellaneous Tests
Any additional tests to be performed penodically on the package orits
compenents should be described.

Appendixz

The appendix should include a list of references, copies of applicable
references (if not generally available), test data and reports, and other
appropriate supplemental information.

BG79,83

CDAD-1001-
EMIGC-003
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9 QUALITY ASSURANCE

Chapter 9 — Quality Assurance

Section

9.0

2.1

. Requirement . SARP . Satisfactory? . Comment
Requirement Basis Location IN/NA Ref. No.
QUALITY ASSURANCE DOE Order 460.1B
This chapter of the SARP should describe the QAP and demonstrate 87137
that it meets the requirements of §71, Subpart H. 71, Subpart H
DOE confractors are required to develop and implement a Quality 10 CFR 230
Assurance Program (QAP) that meets the requirements of §71, Subpart
H for package design through certification and use.
This section should include a statement that the QAP meets the
requirements of §71, Subpart H.
This section should report the status of the approval of the QAP by the DOE Order 460.1B NiA
DOE-EM, Headquarters Certifying Official. Sec 3(1H(f)
Quality Assurance Organization EGT710.1.
§71.103
Structure and Aunthority RGT710.11

This section should describe for each function, the structure of the
orgamzation and the assignment of responsibility should ensure that the
following requirements are fulfilled:

The formal structure of the crganization is documented by orgamzation
charts that identify each organizational element that functions under the
QAP.

The discussion specifies the required anthonty and orgamizational
freedom. including sufficient independence from the influence of cost
and schedule.

The specified quality requirements are achieved and mamtained by those
who have been assigned the respensibility for perform the work.

The QAP user established measures to provide adequate control over

activities important to safety (2.g.. Inspecting, cleaning, purchasing, and
prepanng the package for delivery).

Conformance to established requirements is verified by individuals and
groups that are not directly responsible for performing the work.

Established and document the required duties and qualifications for:

THE GUO1 is

covered by
INVAP's QA
Fysiem
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ERequirement SARP Satisfactory? Comment

Section Requirement Basis Location [ININA ERef. No.

(1} The individual who has overall authority and responsibality for the
QAP

(2} Other personne] performing QA and QC finctions, and those
mdividuals should have the written endorsement of top management.

2.1.2 Top Management Endorsement of a QA Program RG710.12
This section should describe top management’s endorsement of the
QAP.

Top management should maintain a contimung imvolvement m QA
matters in order to ensure that the QAP 15 effective. To ensure the
commitment of top management, the company/corporate president or
chief executive officer should establish a written policy stating that 1t is
the company/corporate policy to perform work on items mmportant to
safety in accordance with the requirements of Subpart H. as described in
the QAP plan and implemented in the QAP implementing documents.

The policy statement should alse identify the fimctions and positions
who have delegated authority for the following task:

Implement and revise the provisions of the described QAP
Pegularly assess the scope, status, implementation and effectiveness of

the QAP
0.1 Quality Assurance Program RG7.10.2.0
§71.103%
2.21 General Guidance on QA Program RG710.21

The program description should describe how each of the regulations in
Subpart H of §71 applies to your particular simation and how it will be
safisfied (see Reg Guide 7.10, Section 2.1 for examples). Elements
common to all QAP descriptions mclude the quality organization and
program, comective action, QA records, and audits.

This section should describe the application of the graded approach with 71.105(b)
respect to each of the applicable Subpart H regulations (i.e., to an extent RGT710,21
that is consistent with its importance to safety).

Note: NUREG/CE-6407 and Appendix A to BG 7.10 provide gumdance
on graded QA.

9.2.2 Scope of the QA Program RGT10,22
This section should describe measures for identifying: (1) the
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Requirement

Requirement
Basis

SARFP
Location

Satisfactory?
[NNA

Comment
ERef. No.

components. structures, and systems to be covered by the QAP. and (2)
the approach for venfying that the applicable components, structures,
and systems meet design objectives.

In particular, the QAP should establish measures to ensure that the
following requirements are fulfilled:

Activities important to safety are performed using specified equipment
and under suitable environmental conditions.

RG710,22
§71.105(b)

QAMQC manuals specify the designated QA and QC responsibilities for
implementation of activities important to safety.

BG710,22
§71.105(a)

The QAP user has established indoctrination and training programs to
ensure that personnel performing activities important to safety are
trained and qualified to perform those activities.

RG710,22
§71.105(d)

Applicability of QA Program

Measures coverad by the QAP should be compatible with and
emphasize characteristics identified in the user’s QAP. This section
should discuss the rationale to identify items that are classified as
important to safety and subject to the users QAP.

RG710,23

Documentation
The QAP user should assure that:

Wnitten procedures (or manuals) and instuctions describe all activities
that are important to safety and applicable to the design, procurement.
fabrication, and testing of packaging,

Those procedures and instructions will be in place before the QAP user
engages in those activities.

To demonstrate that written procedures fully implement and reflect the
current status of the documented QAP, this section should mclude a
master mdex of QA procedures (or mamual) related to all activities
important to safety, as well as a matrix of the QA procedures that
implement each section of Subpart H. These written procedures should
also address the use, management, and storage of electronic records and
data.

Controlled Conditions and Assignment of Responsibilities
This section should discuss the measures to ensure that activities
important to safety are accomplished using appropriate preduction and

BGT710.25
§71.105(b)
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Requirement

Requirement
Basis

SARP Satisfactory? Comment
Location [INNA Ref. No.

test equipment, suitable environmental conditions, applicable codes and
standards, and proper work instuctions. The QAP user should
document the assignment of responsibility for each task and method
used to verify conformance to these guality requirements.

9.3

Package Design Control

This section should describe the control of the design process, confrol of
design mput, and control of design venfication, as defined m Sections
9.3.1 through 9.3.3

This section should also describe QA procedures that address software
verification/validation, management of electronic records, and quality
confrol of electronic data to address the control of electronic data in
design applications to ensure authenticity and technieal accuracy.

RG7.10,3.
§71.107

931

Control of the Design Process

This section should describe measures such as “classification of
characteristics™ to ensure that packaging designs are reviewed to
emphasize critical parameters that can be controlled by inspections or
tests and to identify test and inspection criteria and quality standards.

This section should discuss the measures to control the preparation of
drawings and specifications, the establish recognized engineering
practices, such as prescribing drafting room standards, checking
methods, establishing review/approval and issuance/distribution
requirements (inchuding revisions to them), maintaining current “as-
bult” configurations, and storing and controlling original and master
copies.

FGT.10.31

Control of Design Input

This section should describe the measures to ensure that appropriate
codes and standards are used in the design of packages. In the absence
of such codes and standards for the formulation of the design activities,
the applicant should identify altemative approaches. This section should
discuss measures to ensure:

RG 710,32
§71.107(a)

The respensible design organization has properly considered. reviewed,
and approved all design parameters (e.g., criticality physics, cooling,
and decontanunation of an item)

RG7.10,32
§71.107(k)

The parameters are m accordance with the applicable performance
codes, standards. and regulatory requirements

RG7.10,32
§71.107(a)
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mdividuals or organizations which reviewed and approved the original
documents. Changes in design that could result in conditions different
from those prescnibed on the CoC should be approved by EM-60 pnor to
implementation

Design venfication. if other than by qualification testing of a prototype
of lead production umit, should be satisfactonly completed prior to:

(1) release for procurement or fabnication and

1) Release to other organizations for use in other design activities except
when this timing cannot be met.

In such cases, design verification may be deferred, provided that the
Justification for this action is documented and the unverified portion of
the design cutput documents are appropriately identified and controlled.
When a test program is used to venify the adequacy of a design, the
prototype should be subjected to the most adverse design conditions.

Section Requirement Requirement SARP Sﬂﬁif;!tl_l)l'}'? Cc-mm_eur
Basis Location [ININA Ref. No.

Design documents specify the related maintenance, repair, in-service RG7.10,32
mspection. handling, storage. and cleaning requirements §71.107(0)

9.3.3 Control of Design Verification RGT7.10,33
This section should describe methods for verifying the adequacy of the §71.107(b)
design (e.g., qualification testing, design review, or altermnative
calculations, including use of computer programs).
Techmeally qualified mdividuals or groups responsible for design FEG7.10,33
venfication should not be n the administrative line of authonity of the §71.1070)
original designer. with the exception that the desigmer’s immediate
supervisor may perform the venfication, provided that
The supervisor is the only technically qualified mdividual
The supervisor’s management documents and approves the need in
advance.
QA audits cover the effectiveness of the use of supervisors as design
verifiers to guard against abuse of this practice.
This section should discuss measures to ensure that drawing and FG7.10,33
specification changes are reviewed and approved by the same §71.107(c)

94

Procurement Document Control

This section should describe the measures to control the preparation,
review, concurrence, and approval of all procurement documents.

§71.109
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This section should describe the measures to ensure that procurement
documents include the following information (as applicable):

The scope of work to be performed by the prospective supplier

The design-basis technical requirements (or references thereto),
mncluding applicable regulatory requirements, material and component
identification requirements, drawings, specifications, codes and
standards, special process instructions, and test and inspection
requirements

Applicable Subpart H requirements that should be complied with and
described in the supplier’s QAP (Qualified QA persommel from the
purchaser’s organization should review and concur in the supplier’s
QAP or portions thereof before the purchaser initiates activities affected
by the program. Alse, if sub-tier suppliers are mvolved, the QAP user
should specify the QA provisions appropriate to those procurements.
The extent of the supplier's and sub-tier supplier’s QAPs will depend on
the particular item or setvice being procured )

Permission to gain access to the supplier’s and sub-tier supplier’s plant
facilities and records for inspection and audit purposes, (Procurement
documents should identify the type of venfication activities requured of
any sub-tier suppliers for supplied materials, as well for any design,
fabrication, assembly, testing, maintenance, and repair services
supplied.)

Identification of the documentation(e.g., drawings, specifications,
procedures, mspection and fabrication plans, inspection and test records,
personnel and procedure qualifications, results of chemical and physical
tests on material) that the supplier(s) nmst prepare, maintain, and submit
to the purchaser for approval

Requirements for reporting and approving disposition of non-
conformances

Identification of records that the supplier must retain. contrel, and
maintain, as well as those records that the supplier mmst deliver to the
purchaser prior to installation of hardware. [These records should
mchude the pertinent documentation to be furnished with the procured
materials or services (e.g., CoC, as-built drawings, photographs,
sketches, use, and maintenance mamaals). If the pertinent

Section Requirement Requirement SARP Satisfactory? Comment
’ 1 Basis Location NNA ERef. No.
241 Content of Procurement Documents RG7.10.41
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SARP
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Satisfactory?
TNINA

Comment
Eef. No.

documentation is in an electronic format, the QAP user should specify
the software system that mmst be used to prepare and deliver the
documentation ]

0.4.2

Eeplacement Part Procurement

This section should describe the measures established to require that
procurement of replacement parts important to safety be reviewed by
QA personnel] to ensure that appropriate technical and QA requirements
are ncluded in purchase orders and that the purchase orders are placed
with suppliers previously qualified dunng fabrication of the packaging.
If replacement parts are purchased from suppliers not previously
identified as qualified sources, the QAP user must assure that the
replacement parts meet the requirements at least as stringent as the
onginal criteria.

RG710.42

0.4.3

-
L]

Eeview and Changes to Procurement Documents

This section should describe the measures to ensure review and approval
of procurement documents are recorded prior to release, and those
changes and revisions to those documents are subject to at the least the
same review and approval as the original documents.

Instructions, Procedures, and Drawings

RGT10.43

RG710,5.
§71.111

=
o
=i

Quality Assurance Program Procedures
This section should describe the measures to ensure that the following
requirements are fulfilled:

Activities important to safety are prescnibed and accomplished in
accordance with current documented mstructions, procedures, or
drawings that have been approved by appropnate levels of management.

Instructions, procedures, and drawings specify the methods for
complying with each of the applicable sections of Subpart H of §71.

Allwork activities are coordinated with QA personnel to ensure that the
work controlling documents incorporate appropnate inspection and hold
pomnts to verify that initial work, planned work, effective repairs, or
rework have been performed satisfactorily.

Instructions, procedures, and drawings inchude quantitative acceptance
criteria (e.g., dimensions, tolerances, and operating linits) and
qualitative acceptance criteria (e.g.. workmanship samples) to venfy that

RGT10.51
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SARP
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Satisfactory?
TNINA

Comment
Ref. No.

activities important to safety have been satisfactorily accomplished

Written procedures address the use, management, storage, and
protection of electronic records and data. The QAP user should also
maintain information on the specific software applications and storage
or computing hardware.

=
h
-

9.6

QA Review and Concurrence

This section should describe the measures to ensure that the QA
organization reviews and concurs in inspection plans; test, calibration,
and special process procedures; and specifications as well as any
changes thereto. Prior to fabrication of an item the QA organization
should review and concur in the related manufacturing plans, as they
relate to scheduled wimess and hold points during fabrication.

Document Control

EGT10,52

RGT10,6.
§71.113

Controlled Documents

This section should discuss the maintenance of each of the documents
under the control of the QAP to reflect the current status. Az a
muninmm. the QAP user should exercise control over the following:

Design documents (e.g., drawings, specifications, and computer codes)

Procurement documents

QA and QC manuals

Operatng, maintenance, and modification procedures

Inspection and test procedures

Nonconformance reports

Design change requests

Comective action reports

EGT710,61

Controel of Document Generation and Issuance

This section should describe the controls to ensure that all documents
and changes thereto are adequately reviewed and approved prior to ther
13suance. These controls should melude measures (e.g., the use ofa
master document list) to ensure that current issues of applicable
documents are available at the location where the activity 15 being
performed to preclude use of obsolete or superseded documents.

REGT10.62
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[ININA

Comment
Bef. No.

Describe the method or process used to check all packaging affected by
design changes to venify that 1t 15 m accordance with the appropmate
TeVISION.

Identify (by fimction or position) the individuals or groups responsible
for reviewing, approving, and issuing documents and revisions thereto.

9.6.3

Control of Document Changes

This section should describe the measures to ensure that changes to
documents are reviewed and approved by the same organization that
performed the ongmal review and approval and the changes are mm
accordance with established confizuration contrel procedures.

BEGT710,63

0.6.4

Control of Electronic Documents

This section should describe the controls over access to the documents
to ensure that the latest versions of the documents are available and
changes to the documents are properly authorized and implemented.
The software and hardware systems nsed to store electronde information
should be reliable to aveid alteration or corruption of the mformation.

EGT7.10, 64

Control of Purchased Material, Equipment, and Services

This section should describe the measures identified in Sections 9.7.1
thru 9.7.7 to ensure that materials. equipment. and services conform to
procurement documents.

§71.115

Procurement Document Planning

This section should establish procurement planning procedures that
descobe each procurement step leading to contract award for items and
services. These procedures should identify the orgamizations responsible
for each procurement step.

BEGT710,71

Selection of Procurement Sources

This section should establish measures for evaluating and selecting
procurement sources, including the extent of QA and engineering
mvolvement. Specifically, the QAP user should consider establishing
the following provisions (if applicable):

The supplier's capability to comply with applicable sections of Subpart
H

Fesults of the survey of the supplier’s facility and QAP

Eeview of the supplier’s previous records and performance.

=
(]

RG7.10,7
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Bid Evaluation and Award

This section should describe the measures to ensure that designated
individuals or organizations evaluate proposed suppliers, as applicable
to the type of procurement, based on technical considerations,
conformance to QA requirements. production capability, and past
performance.

Prior to contract award, the QAP user should resolve (if poessible) all
unacceptable conditions identified during the bid evaluation. If amy
unacceptable conditions cannot be resolved prior to contract award, the
QAP user should obtain the supplier’s commitment that the conditions
will be resolved at a nutually agreeable date duning the contract penod.

RGT.10.7.3

Supplier Performance Control

This section should describe pre- and post-award activities, such as
mestings and other commmmications, to ensure that the suppler
understands procurement requirements, mcluding, 1f apphicable, “held
pomts” (1e., pre-established mspection points in the mamfactunng
process that require inspection approval and release by the QA
organization prior to further processing) during manufacturing and
testing and before shipment.

RGT7.10,74

B
L
in

Verification Activities

This section should describe the extent to which source surveillance will
be performed during fabrication, assembly, maintenance, modification,
Tepair, mspection, testing, and shipment to ensure conformance with the
purchase order requirements. The source surveillance should cover the
following aspects:

Instructions specifying characteristics or processes to be witnessed,
mspected, or verified

The documentation required.

Identification of those responsible for implementing source surveillance.

This section should describe the extent to which inspection will be
performed upon receipt of supplier-fumished hardware to ensure that
items are properly identified and comrespond with procursment
documentation. When acceptance of an item is contingent on tests after
mstallation in the package. the QAP user and item supplier should
mmitually establish the relevant acceptance documentation prior to its
use.

REGT.10,. 7.3
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This section should describe the appropriate measures (such source
surveillance and audits of records) to ensure that the supplier performed
the design and fabrication of packaging under the control of an approved
QAP.
9.7.6 Controlling Non-conformances RGT7.10.76

This section should describe the measures to ensure the proper
disposition of items or services that do not meet procurement
requirements. These measures should include evaluation of
nonconforming items categonzed by the supplier. along with technical
Justification and recommended disposition (e.g., “use as 157 or “Tepair ).
9.7.7 Records RG7.10.7.7
This section should describe the measure to ensure that the supplier
fiurmishes to the purchaser the following records (as a nummum):

Documentation that identifies matenal or equipment and the specific
procurement requirements (e.g., codes, standards, and specifications met
by the items).

Documentation that 1dentifies any procurement requirements that have
not been met, along with a description of those non-conformances
designated “use as 1s” or “repair .

Documentation that the supplied matenial and equipment meets the
applicable procurement requirements prior to mnstallation or use.

Appropriate documentation, as identified in the purchase order, which
will accompany the packaging duning transport and be received at the
destination by the user.

Above documents should (1) be referenced in the CoC. (2) relate to the
use and mamtenance of the packaging, and (3) identify necessary actions
to be taken pricr to delivery of the licensed matenial to a camer for
transport.

If the pertinent documentation is in an electronic format, the QAP user
should specify the software system that nmst be used to prepare and
deliver the documentation.

Fetention of the documentation at the facility or site of package use.

0.8 Identification and Control of Materials, Parts, and Components RG710.8. _-
§71.117
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9.9

9.10

This section should describe the measures to ensure that matenials, parts,
and compenents, meluding partially fabnicated assemblies, are
adequately identified to preclude the use of incormect or defective items.
The measures should provide the means for physical identification (e.g.,
stamping, tags, labels, or lot-follower cards) and traceability to
appropriate documentation (e.g., mull reports, drawings, or
specifications) throughout fabrication, installation, and use.

When replacement of limited-life items is specified, this section should
establish measures to prechude use of items for which the shelf hife or

prescribed operation time has expired.

This section should establish measures to facilitate continued processing
when required mspection or tests have not been completed n order to
maintain physical identity and control over affected materials.

Control of Special Processes

EG7.10,8

Special processes are not normally performed by the user of packaging.
However, if packaging maimtenance requires the use of special processes
(e.z.. welding or heat treating) or nondestructive testing, or if special
processes are required to meet CoC requirements. this section should
describe the measures to ensure that the special processes are controlled
in accordance with the following requirements

Procedures, equipment, and personnel are qualified in accordance with
applicable codes, standards, and specifications.

The operations are performed by qualified personnel and accomplished
m accordance with wnitten process or procedure sheets that direct the
recording of evidence of verification.

Qualification records of procedures, equipment, and personnel are
established, filed, and kept current.

Internal Inspection

RG7.10,9.

RG 7.10. 10.
§71.121

9.10.1

This section should establish measures to ensure that the following
requirements are falfilled:

Inspection procedures, instructions, or checkhsts are available for each
work operation, where necessary to ensure quality.

Documents developed include methods for identifying characteristics

RG 710,101
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9.10.2.2 | In-Process Inspections RG7.10,1022

This section should describe the measures to ensure that process
specifications and their supporting documentation provide for indirect
control by monitoring processing methods, equipment, and personmel if
direct mspection 1s impractical.

9.10.2.3 Final Inspections RG7.10,1023
This zection should describe the measures to ensure that:

Final mspections provide for resolution of non-conformances identified
in earlier mspections

The inspected item is identifiable and traceable to specific records and is
adequately protected from physical or environmental damage
Supervisors review mspechion records to verify that all inspection
requirements have been satisfied.

This section should also describe checklists/procedures to ensure that
mspections are performed to venfy the following:

Packages are properly assembled

Moderators and neutron absorbers are present, if applicable.

WValves throngh which primary coclant flows are protected against
fampenng.

Valves are set to specifications.

Al shipping papers are properly completed.

Packages are conspicuously and durably marked as required by the
regulations set forth by the US. Department of Transportation (DOT).
Measures are established to ensure that appropnate persomnel designated
by the package user sign the shipping tags or indicators prior to
authorization for shipping.

9.10.2.4 Maintenance Inspections RG7.10,1024
This section should describe the mspection program to ensure adequate
maintenance of packaging. This inspection program should identify the
items to be maintaned, critena for acceptability or replacement. and the
frequencies of inspection assigned to each item.

9.10.2.5 | Inspectors RG7.10,10235
This section should describe the measures to ensure that:
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Satisfactory?
TNNA

Inspectors are qualified m accordance with applicable codes. standards,
and company Tanng programs

Qmalifications and certifications are kept curent

Inspection personnel are independent from all individuals performing
the activity being mspected.

9.10.2.6

9.11

Inspection Documentation
This section should describe how inspection records are maintained as
QA records to decument performance of inspection activities.

Test Control

RG 7101026

EG 710,11
§71.123

2111

Requirements

This section should describe the measures to ensure that applicable test
programs. mncluding prototype qualification tests, production tests, proof
tests, and operational tests, are accomplished in accordance with wiitten
procedures.

This section should describe the measures to ensure that modifications,
repairs, and replacements are tested in accordance with ongmal design
and testing requirsments.

EGT10,11.1

2.11.2

Procedures

This section should describe the measures to ensure that test
prerequisites identified in the appropriate design disclosures (e.g.,
mmstrument calibrations, monitoring to be performed, mandatory hold
points, suitable environmental conditions to be maintained, condition of
the test equipment, methods for physical identification of test specimen,
methods for documenting or recording test data, and criteria for
acceptance) are properly translated into test procedures.

EGT10.11.2

9.11.3

Acceptance Tests

This section should describe the measures, as appropriate; to ensure that
acceptance tests are conducted prior to delivering packages for transport
to a carner. These measures should identify the basis for acceptance
critenia (2.g, CoC, maintenance and operational manuals fiirmshed by
the packaging manufacturers). Tests should typically include the
following considerations:

Structural integrity

EGT10,113
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Leak-tighiness {on containment vessel as well as auxahary equipment
and shield tanks)

Component performance for valves, gaskets, and fhuid fransport devices

Shielding integrity

Thermal integrity

2114

Maintenance Tests

This section should describe the maimtenance test programs to ensure
that packages remain usable and free of excessive radiation and
contamunation. These test programs should mclude measures to ensure
that qualified and responsible individuals doecument, evaluate, and assess
the acceptability of all test results.

RGT10,114

211. %

Results

This section should describe the measures to ensure that test results are
documented, evaluated, and maimtained as QA records. These records
should be readily available if questions anse concerning the operational
aspects of the packages. In addition, a qualified mdividual or group
should determine the acceptability of the records.

RGT710,11.5

0.12

Control of Measuring and Test Equipment

RG7.10,12.
§71.125

2111

Calibration Control

This zection should describe the measures to ensure that measurement
and test equpment (e g., gauges, fixtures, reference standards, and
devices used to measure product charactenistics) is calibrated. adjusted,
and maintained at prescnbed intervals or prier to use.

Equipment should be labeled or tagged to indicate the planned date of its
next calibration, and the calibration records should be identified.
traceable, and maintamed as QA records.

This section should describe the measures to ensure that in-house
reference or transfer standards used in calibrating measuring and test
equipment are traceable to nationally recognized standards. Calibrating
standards should have known valid relationships to nationally
recognized standards.

If no known recognized standard exsts, the QAP user should document
the basis for calibration.

RG710, 121

File Name: 0908-GUO01-3BESIN-016-A.doc 0908-GUO01-3BEIN-016

Revision: A 14/01/2014

Page 65 of 73




INVAP

MG1

CHAPTER SARP

ERequirement

Requirement
Basis

SARP
Location

Satisfactory?
NINA

Comment
Ref. No.

Out-of-Calibration Equipment

This section should describe the measures to validate previous
mspection and test results up to the ime of previous calibration, when
test and measurmg equipment is found to be out of calibration.

Any measunng equipment that 1s consistently out of calibration should
be repaired of replaced.

RGT7.10,122

2.13

Handling, Storage, and Shipping Control

RG7.10, 13.
§71.127

2131

Preservation

This section should describe the measures to ensure that cleaning,
handling, storage, and shipping are accomplished in accordance with
design requirements to preclude damage or deterioration by
environmental conditions such as temperature and humadity.

This section should describe the provisions for the use of special
handling, liftimg, o1 storage devices (e.g., cranes, shock absorbers, or
special markings) to adequately identify and preserve packaging
components or assemblies,

This section should ensure that conditions identified in the CoC are
adhered to when unloading packaging.

RG7.10,13.1

9132

Preparation, Release, and Delivery to Purchaser
This section should establish the measures to ensure that a final pre-
release review has been completed. This review should ensure that

packaging:

Is prepared for delivery to the purchaser in accordance with approved
drawings. specifications. and government regulations,

Has passed all applicable inspections and tests,

Is properly 1dentified by physical markings or tags,

Contains operating manuals, maintenance manuals, and generic
procedures relating to its use.

This section should establish measures to ensure that the following
requirements are fulfilled:

Cavities within gas-cooled package containments have been adequately
dried, and cavities within liquid-cooled packages have been drained to
allow adequate void space.

RG 710,132
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All conditions (inchading specified operations, inspections, and tests)
have been completed prior to delivery to a carmier.

ANTDOE and DOT requirements have been satisfied prior to delivery to

a CAITIET.

All necessary shipping papers have been prepared as required and
reviewed by qualified personnel to venfy completeness and accuracy.

9.14

Inspection, Test and Operating Status

EGT7.10. 14
§71.129

This section should describe the measures to ensure that the status of
mspections, tests, and operating conditions (meluding mamtenance of
items) 15 known by organizations responsible for ensuring quality.

This section should describe the measures to control the application and
removal of status indicators (e.g.. tags, markings, stamps) and to ensure
that bypassmg a requured mspection or test or any other required
operation is procedurally controlled under the cognizance of the QA
orgamzation.

EGT7.10,14

9.15

9.16

Nonconforming Materials, Parts, or Components

RG7.10.15
§71.131

This section should describe the program for controlling nonconforming
items and should include the following principal elements:

Proper identification

Segregation of discrepant or nonconforming rtems

Disposition of the nonconforming items

Evaluation of the nonconforming items
Corrective Action

EGT7.10.15.

RG7.10.16
§71.133

9.16.1

Reporting

This section should describe the measures to ensure that the canses of
conditions detrimental to quality (e.g.. those resulting from failures,
malfimctions, deficiencies, deviahons, or defective matenial and
equipment) are promptly identified and reported to appropnate levels of
management.

This section should describe the measures to obtain commective actions

RGT7.10,16.1
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This section should describe the QA records that fiurmish documentary
evidence of the activities that affect quality and should provide
sufficient information to allow each record to be identified with the
items or activities to which it applies. As a mimimmm, QA records
should melude the following mformation:

Design, procurement mamafactoring, and installation records

Supplier evaluations

Nonconformance reports

Eesults of mspections and tests

Failure analyses

As- bt drawings and specifications

Cualbification of personnel, procedures, and equipment

Calibration procedures

Traming and retraining records

Cormective action reports

Fecords demonstrating evidence of operational capability

Eecords venfying repair, rework, and replacement

Andit plans, andit reports, and comective achions

Fecords that are used as a baseline for mamtenance

Section Requirement Requirement SARP Satisfactory? Comment
’ 1 Basis Location [ININA ERef. No.
from suppliers and ensure that follow-up actions are documented to
venfy that the comective actions were mplemented and effective.
9.16.2 Closeout, Retrieval, and Disposition of Records FG 710,162
This section should describe the measures to ensure that comective
actions designated by cognizant individuals have been implemented to
preclude recurrence.
This section should identify (by function or position) the individuals or RG 710,162
orgamizations responsible for clesing out corrective achions and
documenting thewr resolution.
9.17 Quality Assurance Records RG7.10.17.
§71.133
2171 General RG 710,171
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This section should describe the retention of records that show evidence
of package delivery to a carrier and proof that all DOE and DOT
requirements have been satisfied (with their retention times identified).

Where applicable, inspection and test records should contain the
following information:

A description of the observation

Ewidence of completion of the mspechion or test operation

Pesults of mspections or tests with appropnate data

Conditions that are detrimental to quality

Mames of inspectors, testers, or data recorders

Evidence of acceptability

9.17.2

Generating Records
This section should describe the measures to ensure that methods
emploved to generate and manage documents that are designated as QA

records result in information that is retrievable, intelligible, and reliable.

Fecords should reflect the work accomplished and should be stored in a
manner that avolds unnecessary delay when the record 1s needed.

Procedures for generating QA records should address both hard copy
records and electromc mformation.

RGT.10.172

9.17.3

Indexing and Classification Records
This section should describe the classification of QA records as either
“lifetime™ or “nonpermanent”.

Lifetime records include those pertamning to package fabrication and
those associated with a particular item whale 1t 15 mstalled in the
packaging or stored for fufure use. These records should:

Demonstrate the capability for safe operation

Provide evidence of repair. rework. replacement. or modification

Aid n determining the canse of an accident or malfimetion of an item

Provide a baseline for mservice inspection

Nonpermanent records are those that show evidence that an activity has
been performed but do not meet the criteria for lifetime records.

RG 710,173
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Fecords pertaining to use of a package should be retained for a period of
three (3) vears after the shipment.

0174

Receipt, Retrieval, and Disposition of Records

This section should describe the measures to provide a receipt control
system. including identification of fimctions or positions in each
orgamzation responsible for receiving records and assessing the current
status of records in their possession.

This section should describes the measures to ensure records that are
maintained in-house or at other locations are identifiable and retrievable,
and are not disposed of until preseribed conditions are satisfied.

For electrome records, the software systems employed to image and
store information should be compatible with new hardware as cuorent
technologies are implemented.

Before installing any new hardware systems, the QAP user should have
a procedure in place to ensure that the new systems can reliable store
and retrieve information form existing software systems.

EGT710.174

Storage, Preservation, and Safekeeping
This section should describe the measures to ensure that the following
requirements are flfilled:

Facilities used to store records should be constructed to muminuze the
nisk from damage or destuction by severe national conditions, such as
wind, flood, fire, temperature, hunudity, mold, or infestation by mnsects
or rodents.

Fecords should be firmly attached in binders or placed in folders or
envelopes for storage in steel file cabinets.

Electronic records should be maintained in facilities that nunimize or
eliminate the potential for destmuction of information as a result of
demagmetization.

Electronic records should be backed-up daily to eliminate the potential
for loss of information as a result of equipment failure or uman error.

If dual storage facilities are used to ensure the record infegrity. the
storage facilities should be sufficiently remote from each other to
preclude a single event (such as a fire or flood) from damaging both
facilities.

EGT7.10.175
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8.15

The QAP user should take measures to protect special records (e.g.,
radiographs and microfilm) from excessive light, electromagmetic fields,
and temperature.

The QAP user should take measures to prevent unanthonized personnel
from entering record storage areas.

Electronic information storage systems should be accessible only
through security measures such as passwords, and the number of
personnel who have authorized access should be limited. In addition,
personnel who have authorized access should have identified privileges,
such as “read only™ or “read and add ondy™.

The QAP user should describe the measures to ensure prompt
replacement of a record that is lost or damaged

Andiis

RG 710,18
§71.137

9.151

Elements of an Aundit Program
A comprehensive audit program should melude the following elements:

Assurance of the anthonty and organizational mdependence of the
auditors

A commitment to adequate manpower, finding, and facilities to
implement the audit

Identification of andit personnel and their qualifications

Provisions for reasenable and timely access of audit personnel to
facilities, documents, and qualified personnel necessary for performmg
audits

Use of established procedures and checklists

Methods for reporting audit findings to responsible management of both
the audited and auditing organizations

Provisions for the audit team to gain access to levels of management that
have responsibility and autherity for comective action

Methods for verifying that effective comective action has been
accomplished on a timely basis

RG7.10, 18.1

9.15.2

Scheduling of Audits
The QAP user should establish schedules for internal andits, external

RG 710, 18.1
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audits, and audits performed by management. These schedules should
ensure that key activities of the QAP (e g, design, fabnication) recerve
priomnty consideration.

For audits performed by management, the schedules should identify the
level of management designated to assess the overall effectiveness of the
implementation of the descnbed m-house QAP. The QAP user should
also identify the activities impaortant to safety (e.g., procurement,
training of personnel) that should be mcluded in the audit program.
Management audits should be conducted at least once every 12 months.

For mternal audits, the schedules should ensure that applicable elements
of the QA program are audited annually or at least once within the life
of the activity, whichever 15 shorter.

For external audits, the schedules should ensure that all elements of a
major supplier’s (or major contracter’s) QAP are audited on a triennial
basis. The 3-vear period should begin with performance of an andit
when sufficient work is In progress to demonstrate implementation of a
QAP that has the required scope for purchases placed during the 3-year
penied.

9.18.3

Team Selection

The QAP user should establish the qualifications of the lead anditor and
audit team members and specify their respective responsibilities with
respect to evaluating and issung audit reports. Specific sudance for
determuming qualifications for the lead auditor and mdividual andit team
members may be obtained from ANSIASME NQA-1983

The auditing organizations should have the responsibility to establish
qualifications for prospective audit personnel and the requirements for
use of technical specialists to accomplish anditing activities that are
Important to safety.

The QAP user should select the lead anditor and audit team members
from personnel who do not have direct respensibility in the areas being
andited

RGT7.10,183

9154

Pre-andit Conference

Prior to an audit, the QAP user should specify the nature and scope of
the pre-audit conference between management of the orgamzations
being audited and the team conducting the audit. The purpoese of the
pre-audit conference should be to meet counterparts, confirm the audit

RGT7.10, 184
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scope and dates, establish channels of commumication, discuss the
sequence and duration of the audit. prepare an agreed-upon agenda for
the audit, and set the time for the post-audit conference.

9.158.5

Post-Audit Conference

The QAP nser should describe the measures to conduct a post-audit
conference between management of the orgamzations being audited and
the team conducting the audit to present the results and clanfy any
misunderstandings that may anse.

FG 710, 185

9.15.6

EReporting and Response

The QA program user should desenibe the measures to identify time
constraints imposed for issuing audit reports and the requested date for a
comrective action response by the audited organization.

The response should clearly state the comrective action taken to prevent
recurrence of nonconformances.

If corrective action cannet be taken immediately, the response of the
audited organization should melude scheduled dates for imtiation and
completion of the comrective action.

FG 710, 184

9.158.7

Followup Action
The audit team leader should verify that

The andited organization provides a fimely response to the audit report.

the response is adequate, and

the comrective action has been accomplished within the presenbed
schedule.
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