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PAT-1 Air Transport Package 
(USA/0361/B(U)F-96)

• Major Components
• AQ-1 Protective overpack
• TB-1 SS Containment Vessel
• PC-1 SS Product Can

• Gross Weight: 500 lb (227 kg)
• Dimensions: 24 ½ in. (62.2 

cm) dia. x 42 ½ in. (108 cm) 
height



Section 9, PAT-1 Addendum

• Section 9 contains the quality program for PAT-1
• Supplements Section 9, Specifications and Drawings, 

of the Safety Analysis Report for the Plutonium Air 
Transportable Package, Model PAT-1

• Under umbrella of corporate SNL AS-PT-PD-04  Title 
10 Code of Federal Regulations Part 71 Packaging 
and Transportation of Radioactive Material – Quality 
Assurance Program Plan

• Employs Quality Assurance Implementing 
Procedures (QAIPs) to supplement SNL corporate 
procedures to meet related elements of Subpart H
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Section 9, PAT-1 Addendum -
Continued

• Provides relationship of QA implementing 
documents and elements of 10 CFR 71 Subpart H

• Provides project tasks and quality categories
• Provides QA categories for design and 

procurement of new parts within the TB-1
• SNL Subpart H QAPP link, QAIPs, PAT-1 SAR 

Addendum available on internally on
\\snl\NE_GS\US\PAT-1
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Relationship of QAIPs to Subpart H
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Relationship of QAIPs to Subpart H -
Continued
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Quality Assurance Implementing 
Procedures – Subpart H Elements

• 16 QAIPs were reviewed and approved by NNSA
– 2-2 Project Quality Plan Preparation – 71.105 Quality Assurance Program
– 3-1 Design Control – 71.107 Package Design Control
– 4-1 Control of Procurement Documents and Purchased Material, Equipment and Services –

71.109 Procurement Document Control
– 5-1 Quality Assurance Implementing Procedure Preparation and Content – 71.111 

Instructions, Procedures, and Drawings
– 6-1 Document Review and Approval – 71.113 Document Control
– 6-2 Document Control – 71.113 Document Control
– 8-1 Identification and Control of Materials, Parts and Components - 71.111 

Instructions, Procedures, and Drawings
– 9-1 Control of Special Processes – 71.119 Control of Special Processes
– 9-2 Model Validation Process – 71.107 Package Design Control
– 9-3 Analyses and Calculations - 71.107 Package Design Control
– 9-5 Technical Products and Deliverable Reports – 71.121 Internal Inspection
– 10-1Inspection and Identification of Item Status – 71.121 Internal Inspection
– 11-1Control of Data Collection and Testing Activities – 71.123 Test Control
– 12-1Control of Measuring and Test Equipment – 71.125 Control of Measuring and Test 

Equipment
– 13-1Control of Shipping, Handling, Storage, Preservation, and Cleaning - 71.127 Handling, 

Storage, and Shipping Control
– 15-1Control of Nonconformances and Corrective Action – 71.33 Corrective Action8



Graded Approach

Structures, systems, and components for which a 
failure or malfunction are designated

• Category A – could directly result in a condition 
that would adversely affect public health and 
safety

• Category B – could indirectly result in a condition 
that would adversely affect public health and 
safety only if the primary event occurs in 
conjunction with a secondary event or other 
failure or environmental occurrence

• Category C – would not significantly reduce 
packaging effectiveness and would be unlikely to 
create a condition that would adversely affect 
public health and safety
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Quality Category C

• Applicable quality requirements included in the 
purchase requisition, except when catalog or “off-
the-shelf”

• Items and services received and used must be/are 
traceable to purchase documents and identified 
themselves/checked for damage prior to 
acceptance for use

• Traceability of modifications and/or changes to 
packaging components by updating 
documentation and distribution to appropriate 
individuals/organizations
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Quality Category B

• Formal and documented quality program, shall exist, 
documenting compliance with applicable quality 
requirements

• Design shall be based on most stringent industrial 
codes and standards

• Required tests and inspections shall be performed 
using qualified individuals.  Training/testing of 
personnel to applicable codes and standards shall 
be documented in department/corporate training 
records

• Non-Destructive Testing (NDT) examination 
personnel shall be qualified to ASNT-TC-1A
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Quality Category B - Continued

• Design output documents shall be approved by 
appropriate engineering personnel

• Computer codes used in activities affecting 
quality, such as design analysis and verification, 
shall be validated for their application

• Documented test procedures shall be prepared for 
each testing activity; design verification could be 
done through alternate calculations/analysis only

• Measuring and test equipment shall be calibrated 
against standards traceable to NIST, where 
applicable
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Quality Category B - Continued

• Procurement of items affecting safety shall be 
performed in accordance with SNL Procurement 
Manual and Quality-Significant Procurement 
process, as appropriate.  Ensuring suppliers have 
quality program meeting the applicable 
requirements of 10 CFR 71 Subpart H

• Non Conformance Reports (NRCs) prepared and 
resolved for items determined to be outside of 
specifications

• Qualified personnel (auditors and lead auditors) 
shall perform quality audits
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Quality Category A

• Category A item controls demands full 
implementation of all elements of QAPP, except 
where not applicable.  Category A controls include
– Design shall be based on most stringent 

industrial codes and standards
– Appropriate engineering personnel shall review 

and approve design drawings
– Design verification shall be performed by either 

formal design review or by physical testing, or 
both

– Suppliers and sub-tier suppliers shall have 
quality program fully meeting applicable 
requirements of Subpart H
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Quality Category A - Continued

– Required inspections/tests shall be performed 
by qualified personnel; training/testing to 
applicable codes and standards documented

– Welding of items affecting quality shall be 
performed by qualified personnel using certified 
equipment and processes

– NDT personnel shall be qualified to ASNT-SNT-
TC-1A

– Computer codes used in activities affecting 
quality (design analysis and verification) shall 
be validated for their application

– Documented test procedures shall be prepared 
for design verification for item acceptance
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Quality Category A - Continued

– Measuring and test equipment shall be 
calibrated against standards traceable to NIST, 
where applicable

– Designs specify traceability of raw materials 
used in package fabrication

– Certified Material Test Reports (CMTRs) or 
Certificates of Conformances (CoCs) shall be 
required, where specified in design documents, 
for raw materials used in package fabrication

– Procurement documentation for items/services 
affecting safety shall be prepared in accordance 
with Procurement Manual and Q-Sig Handbook
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Quality Category A - Continued

– If procured items affecting safety accepted at 
seller’s facility, acceptance process delineated 
in contract with seller

– NCRs prepared and resolved for items 
determined to be outside of specifications

– Qualified personnel (auditors and lead auditors) 
shall perform quality audits

– Ensure that proposed changes to Category A 
components are controlled  in same manner as 
original components
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Procurement of
New and Replacement Parts –

Q-Sig Procurements

• Determining method of quality control
– Dedication (shall)

• Assure that requirements for an acceptable 
item/service are specified in the PR

• Verify critical characteristics of goods/services 
via test, inspection, or quality verification 
documentation during manufacture and/or 
receipt to reasonably ensure specified 
requirements are met

• Document inspection results



Procurement of 
New and Replacement Parts –

Q-Sig Procurements - Continued

– Supplier Quality Evaluation (shall)
• Conducted and documented prior to contract 

award
• Specified requirements are controlled under the 

scope of the supplier’s quality program activities
• Evaluation criteria and necessary supplier 

controls are determined using a graded 
approach

• Evaluation is specific to the scope of the 
specified goods or services
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Quality Significant Inspection Plan
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Example Inspection Category
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Titanium Packing Components in TB-
1 Containment Vessel

Titanium 
Components 
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Ring Filler, 
T-Ampoule 

in TB-1

T-Ampoule Inner 
Cradle

SC-1

SC-2

Sample 
Containers

• TB-1 Containment Vessel    PH13-8Mo
• Titanium Components         Ti-6Al-4V



Quality Categories for New Titanium 
and O-ring Components
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Titanium Components and 
Copper Seals

• Suppliers evaluated under PQR 1050 by 
Organization 423 Lead Auditor

• Crosswalk to 10 CFR 71 performed
• Jaguar Precision Machine Corporation was the 

successful bidder
• For titanium components, Section 1.3.3 in 

Addendum contains PAT-1040 Titanium and O-
ring Materials and Component Fabrication 
Specification

• For copper seals, Section 9 of PAT-1 SAR 
provided specifications
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PAT-1040 Titanium and O-ring 
Materials and Component Fabrication 

Specification

Topics Covered (in Addendum)
• General – provides summary of work to be 

performed, definitions, abbreviations/acronyms, 
requirements, references, technical submittals, 
QA requirements

• QA requirements – provides requirements for 
program, evaluation and approval, audits and 
assessments, qualification of vendor’s inspectors, 
nonconformance reporting, receiving and 
inspection

• Materials – describes requirements for titanium 
and O-ring 
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PAT-1040 Titanium and O-ring 
Materials and Component Fabrication 

Specification - Continued

• Fabrication – describes equipment, product 
marking, surface finish

• Packaging and Shipping – describes requirements
• Documentation – provides requirements for 

documentation package
• Other – provides specific requirements for T-

Ampoule titanium components fabrication and 
inspection.
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O-ring Procurement for T-Ampoule

• Category C
• Invoice, Certificates of 

Conformance
• Viton Assurance
• Labeling
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Titanium Parts Procurement

• Category A, Print to Fab
• Quality Significant
• QA Program/PQR 1050
• Inspections
• Calibrated equipment
• CoCs, CMTRs
• Q-Sig Inspection Plan
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Copper Gasket Procurement

• Category A, Print to Fab
• Quality Significant
• QA Program/PQR-1050
• Inspections
• Calibrated Equipment
• CMTR, CoC
• Q-Sig Inspection Plan
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Other PAT-1 Replacement Parts

• Quality Significant
• Dedication or Supplier Qualification depending on 

parts required.
– For commercial-off-the-shelf (COTS) components, 

use dedication process
– For print-to-fab, use supplier qualification and/or 

dedication
• Prepare Q-Sig inspection plan
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Tour of Jaguar Precision Machine
(Andrew Sanchez, Manufacturing Liaison)

• Tour Facility
• Bonded Storage for Parts 
• Quality Manual
• Calibration
• Procedures
• Certified Material Test Reports
• Certificates of Conformance

31


	Slide Number 1
	PAT-1 Program
	PAT-1 Air Transport Package (USA/0361/B(U)F-96)
	Section 9, PAT-1 Addendum
	Section 9, PAT-1 Addendum - Continued
	Relationship of QAIPs to Subpart H
	Relationship of QAIPs to Subpart H - Continued
	Quality Assurance Implementing Procedures – Subpart H Elements
	Graded Approach
	Quality Category C
	Quality Category B
	Quality Category B - Continued
	Quality Category B - Continued
	Quality Category A
	Quality Category A - Continued
	Quality Category A - Continued
	Quality Category A - Continued
	Procurement of�New and Replacement Parts – �Q-Sig Procurements�
	Procurement of �New and Replacement Parts – �Q-Sig Procurements - Continued
	Quality Significant Inspection Plan
	Example Inspection Category
	Titanium Packing Components in TB-1 Containment Vessel
	Quality Categories for New Titanium and O-ring Components
	Titanium Components and Copper Seals
	PAT-1040 Titanium and O-ring Materials and Component Fabrication Specification
	PAT-1040 Titanium and O-ring Materials and Component Fabrication Specification - Continued
	O-ring Procurement for T-Ampoule
	Titanium Parts Procurement
	Copper Gasket Procurement
	Other PAT-1 Replacement Parts
	Tour of Jaguar Precision Machine�(Andrew Sanchez, Manufacturing Liaison)

