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1 Introduction

METIS instrument will be design, developed andadsn close collaboration with industry. For
this reason we will adopt for the development of W& the standard PA plan of Thales Alenia
Space lItalia that with Galileo Avionica Space wve#lrry out most of the activities indicated in the
METIS WBS (ref [RD-1]).

Consequently, the applicable TAS standard [AD-3pd& Segment Product Assurance Plan” is
attached to this documentANNEX A — TAS Standard: Space Segment PA Plan

Tasks or elements designed, manufactured or testdd\S subcontractors and scientific institutes
or laboratories shall follow the same rules spediin the Standard TAS PA Plan.
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2 Document References

2.1 Applicable Documents

AD-1 Solar Orbiter Experiment Interface Document — Ral$sue 1.0 — ref. SOL-EST-IF-0050 —
October 2007

AD-2 Solar Orbiter Payload - Announcement of Opporturefy D/SCI — 23482 18 October 07

AD-3 TAS Standard - Space Segment Product Assurance RG0O141545F-EN Issue 3 of 4/9/07

2.2 Reference Documents
RD-1 METIS Proposal Management Plan Issue 01 ref: INAHO nr. 97 of 15/01/2008



* METIS

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA PLAN

‘ PRODUCT ASSURANCE
I N A F ISTITUTY LE DI ASTROFISICA

3 Acronyms

ADC
AFT
AlT
AOCS
APS
BB
BBM
CCD
CFRP
CME
CNR
CNRS
Col
CoM
CoPI
COR
CTE
DMS
ECSS
EEO
EEOM
EM
EM
EO
EOM
EQM
ESA
EUI
EUS
EUV
EUVC
FEE
FEM
FFT
FM
FOV
FS
FWHM
GSE
H/W
HeF
HELEX
HERSCHEL
HF
HGA

Analog to Digital Converter
Abbreviated Functional Test
Assembly, Integration and Test
Attitude and Orbit Control System
Active Pixel Sensor

Breadboard

Bread-Board Model

Charge Couple Device

Carbon Fiber Reinforced Plastic
Coronal Mass Ejections

Consiglio Nazionale delle Ricerche
Centre National de la Recherche Scientifique
Co-Investigator

Center of Mass

Co-Principal Investigator

METIS Visible and EUV Coronagraphic imager
Coefficient of Thermal Expansion
Data Management System
European Cooperation for Space Standardization
Extended External Occulter

EEO Mechanism

Electrical Model

Experiment Manager

External occulter

External occulter Mechanism
Electrical Qualification Model
European Space Agency

EUV Imager

METIS EUV disk Spectrometer
Extreme UltraViolet

EUV Channel

Front End Electronics

Filter Exchange Mechanism

Full Functional Test

Flight Model

Field Of View

Flight Spare

Full Width at Half Maximum
Ground Support Equipment
Hardware

Aluminum low-pass filter of the coronagraph
Heliophysical Explorers

REF: INAF/OATO NR. 96
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Helium Resonance Scattering in the Corona and Heliosphere

Narrow-band multilayer filter of the coronagraph
High Gain Antenna
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HVPS
HWRP
IAC
IAPS
IAS
IASF
IDP
IFE
IFSI
ILS
INAF
INFM
(@]
IOM
IR
LAM
LCL
LCVR
MO
M1
M2
MCP
METIS
MGSE
ML
MOC
Mol
MPPU
MPS
MSSL
N/A
NASA
NOM
NRL
OAA
OACN
OACt
OAPa
OAR
OATo
OATs
OGSE
OoP
PA
Pl
PoliTo
QE
RD-n

High Voltage Power Supply

Half Wave Retarder Plate

Instituto de Astrofisica de Canarias

Itensified APS

Institut d’Astrophysique Spatiale

Istituto di Astrofisica Spaziale e Fisica cosmica
Instrument Development Plan

Instrument Front End

Istituto di Fisica dello Spazio Interplanetario
Instrument Line of Sight

Istituto Nazionale di AstroFisica

Istituto Nazionale Fisica della Materia

Internal Occulter

Internal Occulter Mechanism

Infrared

Laboratoire d’Astrophysique de Marseille
Latching Current Limiters

Liquid Crystal Variable Retarder

Sun-disk rejection mirror of the coronagraph
Primary mirror of the coronagraph

Secondary mirror of the coronagraph

Micro Channel Plate

Multi Element Telescope for Imaging and Spectroscopy
Mechanical Ground Support Equipment
Multilayer

Mission Operation Center

Moment of Inertia

METIS Processing & Power Unit
Max-Planck-Institut fuer Sonnensystemforschung
Mullard Space Science Laboratory

Not Applicable

National Areonautics and Space Administration
Nominal Observing Mode

Naval Research Laboratory

Osservatorio Astronomico di Arcetri
Osservatorio Astronomico di Capodimonte Napoli
Osservatorio Astronomico di Catania
Osservatorio Astronomico di Palermo
Osservatorio Astronomico di Roma
Osservatorio Astronomico di Torino
Osservatorio Astronomico di Trieste

Optical Ground Support Equipment

Off Pointing

Product Assurance

Principal Investigator

Politecnico di Torino

Quantum Efficiency

Reference Document n
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S/IC Spacecraft
S/W Software
SC Sun Center
SCORE Sounding-rocket Coronagraphic Experiment
SEP Solar Energetic Particles
SMM Structural Mathematical Model
SO Solar Orbiter
SOCS METIS Solar Orbiter Coronal Spectrometer
SOHO Solar and Heliospheric Observatory
STOM Structural Thermal Optical Model
TBC To Be Confirmed
TBD To Be Defined
TBW To Be Written
TEC Thermo Electric Coooler
™ Telemetry
TSOM Time Share Observing Mode
TVLS Toroidal Variable Line Space
UFOV Unobstructed Field Of View
UniAq Universita di Aquila
UniCal Universita della Calabria
UniFi Universita di Firenze
UniPD Universita di Padova
UniPd Universita di Padova
UniPg Universita di Perugia
UniPv Universita di Pavia
UniRm Universita di Roma
UORF Unit Optical Reference Frame
URF Unit Reference Frame
uv Ultraviolet
uvC UV channel
uvD Ultraviolet Detector
VD Visible Detector
VIM Visible Imager & Magnetograph
VLC Visible Light Channel

VUV

Vacuum ultraviolet
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ANNEX A — TAS Standard: Space Segment PA Plan

. ams an
ThaleSAkﬂ% Standard :  100141545F-EN
e SDACE Date : 410907
lssue: 3 Page: 11

STANDARD
SPACE SEGMENT

PRODUCT ASSURANCE PLAN

Witten by Responsibility
PA Team Quality and Process department
Verified by
L GAYRAUD  [Standard
Approved by
J. DESPAROIR Quality & Process Vice president
M. COYER QMS documentation manager

Approval evidence is kept within the documentation management system.
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ThaleSAI /I7a Standard:  100141545F-EN

A Thales / Finmeccanica Corfipany Sp ace Date . 4/0 9/07

Issue: 3 Page : 11

STANDARD

SPACE SEGMENT

PRODUCT ASSURANCE PLAN

Written by Responsibility
PA Team Quality and Process department
Verified by

L. RAMADIER-GAYRAUD Standard responsible

Approved by
J. DESPAROIR Quality & Process Vice president
M. COYER QMS documentation manager

Approval evidence is kept within the documentation management system.

THALES
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ENREGISTREMENT DES EVOLUTIONS/CHANGE RECORDS
ISSUE DATE §: DESCRIPTION DES EVOLUTIONS REDACTEUR
§: CHANGE RECORD AUTHOR

1 13/02/07 |First issue. L.Ramadier-
This document has been established in the frame of the Gayraud
WP4 PA/QA convergence with M.Auzas , E.Baruffi,

L.Biffi, G.Bria-Berter, G.Canepa, E.Cassart,
D.Dandurand, D.Demarquilly, Y.Folco, D.Foltran,
M.Ferrante, ,R.Ruffato, M.Sarno, MJ.Vairon.

2 13/04/07 |Paragph 2.1 — Precision for reuse products L.Ramadier-
Paragraph 10.4 — “Derating Requirements” : removal of Gayraud
the exception related to current in bundles.

3 4/09/07 Modifications according to the POS ASPI RO A00081 L.Ramadier-
Paragraph 2.1 — Precision on the applicability of Space Gayraud

Radiation environment for geostationary mission only
or dedicated document for other mission (consistensy
with Radiation section)

Correction of EEE Parts requirements reference

THALES

All rights reserved, 2007, Thales Alenia Space

100181547K-EN
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1. introduction

1.1. Scope

This plan presents the Product Assurance (PA) programme which will be implemented by The
Company and its Suppliers to satisfy programme requirements expressed by the Customer and
declined to the Suppliers through (100141811S-EN).

This plan defines the PA policies, objectives, methods and activities related to design, development,
manufacturing, assembly, test, delivery and launch site activities.

It is entirely applicable to Space Segment (Spacecraft, Ground Control Segment (SCC, TCR &
simulator)) including the Influential means (Influential production, test or operation facilities

mean all devices (tools, machines, software, processes) whose configuration

has a direct impact on the ability of the user items to meet the functional

and operational constraints and operation support (LEOP and 10T).

Dispositions in this document will be implemented and maintained throughout all phases of the
contract. After approval by the Customer, this document will be accepted as a contractually binding
document.

This plan shall be considered with associated Customer PA requirements Compliance Matrix.

1.2. Quality system

This plan is based on The Company Quality System compliant with AS/EN/JISQ 9100, 1SO 9001
v2000, AQAP 2110 and recognised by certification.

The programme takes large profits from the most recent improvements achieved in Quality Systems,
as well as from the 30 years experience achieved on previous space programmes with different
Customers: Space Agencies (ESA, CNES, ASI, NASA) international organisations (INTELSAT,
EUTELSAT, EUMETSAT), private organisations.

This plan takes benefits from European and US standards (ECSS, Mil, ...).

A continuous effort is implemented to improve the quality and competitiveness of our products and
Customer satisfaction. In this frame, upstream activities with regard to contract are performed such as
Product lines and Proposal activities.

1.2.1. Product lines activity

In the objective to prepare project activities, The Company implement a common methodology
defining the phases and reviews used to launch new products on the market.

For each product line a Product Manager is responsible for product marketing from market research to
withdrawal from the market. He is the in-house owner of the product. He co-ordinates the product
team. He is responsible for and guarantees product compliance with market expectations. He defines
successive versions of the product.
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A Product Steering Committee composed of company Directors decides on a product’'s commercial
launch, financing and deployment. This committee manages and supervises product launch tasks or
product evolution via the Decision Reviews (DR) which are the Management decision reviews.

Product Assurance activities are organised and managed as in the frame of a project.

The PDR and CDR reviews are conducted according to the same methodology as in the frame of a
project.

1.2.2. Proposal phase
For Proposal a dedicated team is organised to propose the best response to Customer requests.

During this phase, specific internal reviews are conducted by senior management in order to control
and approve the quality of the proposal.

During these reviews, particular attention is paid to:
¢ the understanding of Customer requirements
e discrepancies to standards (products and quality system) and consideration of lessons learnt
e industrial organisation
e proposed plans (management, product Assurance, development).
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2. RELATED DOCUMENTS

2.1. Applicable documents

The following documents are applicable to the extent specified herein. In case of conflict between the
applicable documents listed below and the requirements of this document, this document shall prevail.
Unless explicitly specified otherwise, document issue date for each product shall be defined at the
time of contract signature. For reuse products, the applicable standards are those applied during the
qualification of the related product.

These requirements are transferred to the Suppliers through (100141811S-EN) as tailored version of
ECSS-Q-20

Activities performed by The Company, are defined through the Company Quality Manual document
(REE-ASP-MQ-1-E.)

ECSS-Q-00: Product Assurance - Policy and principles (except for document applicable).
ECSS-Q-20: Product Assurance - Quality Assurance (except for document applicable).

100141983G-EN : Standard Product Assurance requirements for ground product.
100141932B-EN : Standard Safety Product Assurance requirements for unmanned missions -
Part 1: Safety assurance programme Safety requirements as tailored version of ECSS-Q-40
100141938H-EN : Standard Safety requirements for unmanned missions - Part 2: Detailed
technical safety requirements for flight hardware and ground support equipment

The applicability of all the documents as identified in the Chapter § 9.

e US-MIL-STD-1576 Notice 01 dated 04/09/92 Electro explosive Subsystem Safety
Requirements and Test Methods for Space Systems.
e US-MIL-STD-1522-A Notice 3 dated 04/09/92 Standard General Requirements for Safe
Design and Operation of Pressurised Missile and Space Systems.
e ECSS-Q-70-36 or MSFC-STD-3029: requirements for controlling stress corrosion cracking
(applicability according to § 9.6.7.).
e Launch agency documentation: Launcher User's Manual and Range Safety Regulations (as
applicable for the specific launch authority, issue/revision as valid at the date of the contract).
100141812T-EN : Standard Dependability Product Assurance Requirements as tailored version of
ECSS-Q-30.
e 100141982F-EN : Standard Instruction and data base for dependability analysis -

100141944N-EN : Standard Software Engineering and PA requirements as tailored version of
ECSS-Q-80.

100141911C-EN : EEE Parts Product Assurance Requirements for High Reliability Parts. This
document defined the applicability of normative references.

100141943M-EN : Standard Radiation Product Assurance requirements. This document defined the
applicability of normative references.

100143671P-EN _: Space Radiation environment for geostationary missions, TBD for other
missions

100141941K-EN : Standard Materials and Processes Product Assurance requirements as tailored
version of ECSS-Q-70
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The applicability of all the documents identified in the Chapter § 14. are as defined in the 100141941K-EN

2.2. Reference Documents

ECSS-P-00-Glossary.

ECSS-Q-20-09B: Space Product Assurance - Non Conformance Control System.
ECSS-Q-20-04A Critical Item Control

ECSS-Q-20-07A : Quality assurance for test centres

JSC 11123 : STS payload safety guidelines handbook.

NSTS 13830C - Payload Safety Review and Data Submittal Requirements For Payloads Using the
Space Shuttle or the International Space Station

NSTS 1700.7B - Safety Policy and Requirements For Payloads Using the Space Transportation
System

KHB 1700.7C - Space Shuttle Payload Ground Safety Handbook

JSC 542B form - Payload hazard report form

MIL-STD-883C, METHOD 1019.3

MIL-STD-883D, METHOD 1019.5 & 1019.6

« Total Dose Steady State Irradiation Test Method ESA/SCC Basic Specification N° 22900, issue
3, November 1993

«Single Event Effects Test Method and Guidelines ESA/SCC Basic Specification N°25100, Draft
A, February 1995.

JEDEC Test Standard # 57, « Procedures for the Measurement of Single Event Effects in
Semiconductor Devices from Heavy lon Irradiation », May 1996.
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3. PRODUCT ASSURANCE programme management

3.1. Project kick off

Project kick off is conducted with the Customer in order to launch the project in line with the contract.
Since this review, project activities are managed by dedicated plans.
This present plan defines all Product Assurance activities implemented all along the project life.

3.2. scope

Programme management is responsible for ensuring effective Product Assurance in compliance with
the contractual requirements.

A specific individual from The Company PA department will be appointed as Project Product
Assurance manager and will be responsible to the Project Manager for management and status of the
PA disciplines in the implementation of the approved PA Plan. His responsibilities include all aspects
of the PA Plan, and he will act as the focal point of contact within the project for the Customer
concerning Product Assurance matters, having direct access to the Customer PA manager, Project
manager and Quality and Process management for regular PA reporting.

PA Manager is responsible for the following main activities:

¢ management of PA team

¢ implementation and maintenance of the programme PA tasks defined in the PA plan

¢ identification of needs of the necessary resources and organisation of the PA group and PA
tasks planning

¢ verification that required PA activities are covered

e survey of audits of personnel, audits of certification procedures, and operations implemented
in the frame of project

e reporting and documentation of the PA activities as defined in SOW

¢ implementation of non-conformance processing system

¢ identification and resolution of inconsistencies between Product Assurance applicable
documents

o verification of identification and resolution of inconsistencies between others applicable
documents

e control of PA schedule and cost

e control of Supplier PA activities (included The Company products).

3.3. PA ORGANIZATION
General requirements for organisation and responsibilities are defined in ECSS-Q-00.

The PA Manager has direct and unimpeded access to the top management of The Company through
the hierarchical Quality line.

The PA Manager will be supported by project PA engineers and by a staff of specialists from each PA
discipline (including Product and AIT QA engineers), drawn from the PA line organisations. Members
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of the PA project staff report to him for project activities.

A project PA organisation will be implemented in accordance with the organisation chart on Figure 3.2-
1.

The PA team uses the resources of The Company to cover the following activities:
organisation and management of PA activities
Quality Assurance Control (§ 4.)

design and development control (§ 5.)

Supplier and Procurement Control (§ 6.)
manufacturing and AIT quality assurance (§ 7.)
ground control segment product assurance (§ 8.)
safety (§ 9.)

dependability (§ 10.)

software product assurance (§ 11.)

EEE parts (§ 12.)

radiation/Hardness (§ 13.)

materials and processes (§ 14.)
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FIGURE 3.3-1 PROJECT PRODUCT ASSURANCE ORGANIZATION
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3.4. PA Planning & review boards
3.4.1. PA planning

PA tasks will be planned consistent with the overall project schedules.

The PA programme will be implemented by the establishment of a PA team which will be responsible
to accomplish all PA tasks described in the relevant Work Package Description (WPD’s).

Dispositions will be implemented and maintained throughout all phases of the contract.

The PA tasks are divided according the different phases in a project, the division may also evaluate
according to the contracts in particular for phase A and B. There are mainly :

¢ Phase A : analyse the Preliminary Customer requirements and ensure that the PA plan as well
as the flow down of PA requirements satisfy the agreed Customer requirements .

¢ Phase B: Consolidation and maintenance of the Phase A activities on the basis of
consolidated Customer requirements and preliminary definition. The respect and
implementation of the Supplier PA requirements will be verified.

e Phase C/D : Respect and implementation of the PA plan at The Company and its suppliers
related to design, development, manufacturing, assembly, test, delivery and launch site
activities (if any) The respect and implementation of the Supplier PA requirements will be also
verified accordingly

e Phase E : The tasks will be mainly devoted to control that activities are performed in
accordance with the applicable requirements and the PA plan.

3.4.2. PA Review Boards

The following PA Review Boards (level N) will be held throughout the project:
¢ Non-conformance Review Board (NRB) as defined in § 4.6.2, with PA as chairman.
¢ Equipment Qualification Status Review (EQSR) if applicable as defined in § 5.4.1, with PA as
chairman
Manufacturing Readiness Review (MRR) Board as defined in § 7.3.2, with PA as participant
Test Readiness Review (TRR) Board as defined in § 7.4.3, with PA participant
Test Review Board (TRB) as defined in § 7.4.5, with PA as participant
Delivery Review Board (DRB) as defined in § 7.4.9, with PA as member or chairman .
Part Control Board (PCB) as defined in § 12.1.1, with PA as chairman
Material and Process review as defined in § 14.3.3 with PA as chairman.
The PA manager will attend as a member the Change Control Board (CCB).

3.5. PA status reporting

3.5.1. PA programme status review

In line with the SOW, PA programme status reviews will be conducted as part of progress meeting
held on the project at equipment, subsystem and system level.

Participants in those reviews shall be:
o the PA manager, or the product PA manager (at subsystem or equipment level)
e PA engineers (reliability, parts, materials...) if necessary depending on the subjects under
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concern

¢ the technical responsible, and the project manager representative (taking opportunity that such
review takes place as part of the project progress meeting).

PA Project status review will systematically address the following subjects:
e progress of PA activities: qualification status, critical items, safety and reliability analyses,,
software if applicable, parts materials and processes
e main problem areas
¢ status of Non conformances, processing of open new conformances
o status of request for waivers, processing as necessary.

3.5.2. Progress report

PA project status will be reported regularly to the Customer through reports as required in the
Statement of Work. The reports will include descriptions of product assurance status, the major
product assurance activities, and all notable accomplishments.

The PA section of progress reports will include:

e general statement of PA activities,

PA Status on critical/items ,qualification, dependability, safety, EEE parts, Radiations,
materials, process, software,

PA Status List : NCR ‘s, RFW’s, External Alerts (if applicable)

summary of program audit held

main problem areas, major non-conformances summary and open points

Quality assessment on suppliers PA Activities

planning of PA project reviews.

3.6. Personnel training and certification

Training programme for QA personnel whose performance determines or affects product quality and
Certification of personnel will be performed under proposal of management. Formal certification for
special processes or operations will be reached by dedicated courses. Verification of aptitude to
perform the work is performed by the Quality Assurance department through consideration of
capability and experience.

3.7. AUDITS

The aim of audits is to evaluate operations, activities, facilities, equipment, personnel and procedures
to assess performance effectiveness, identify potential deficiencies, provide feed-back to
management, and ensure implementation of timely corrective action.

Audits will be scheduled at Suppliers facilities based upon past experience of Suppliers:
o for new Suppliers if not certified ISO 9001 Standard version 2000 and/or assessed upon
EN/AS/JISQ/9100 requirements
¢ in case of change of manufacturing location
e in case of serious problems.

Audits may take place at the Company facilities :
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¢ in case of change of manufacturing location
e in case of serious problems
¢ in case of new management process or organisation implementation
¢ to verify management process stability (examples: manufacturing inspections, non-

conformance, configuration management).
Audits reports performed in the frame of the contract will be available for consultation only.

The Customer will have the right to be represented in the audits in the frame of the project and will be
notified according to the contract.

The Customer may perform audits in accordance with the contract.
3.8. Configuration management

The main objectives of Configuration Management and control are :

¢ to ensure that adequate definition and control of design and equipment configuration are
maintained during all phases of the project

e to manage and control the design throughout the project, including management and control of
the changes (design and contract)

¢ to control the as-designed assignment of equipment if applicable

o to verify that the manufactured as-built configuration of hardware and software corresponds to
the configuration described in the released documentation and latest approved.

These objectives will also be followed by Suppliers.
Detailed dispositions are defined in the Configuration and Data Management Plan.

PA manager will verify the application of the configuration and management plan through all phases
of the project.

In particular, Product assurance will verify that the configuration items and documents are identified
And that the Applicable Contractual configuration is constituted.

The PA will verify all along the project life that at each step the applied configuration is in line with the
applicable one .

Furthermore, it will be a Product Assurance task to certify that the hardware and software have been
manufactured and tested according to the last issue of the contractual documentation.

3.9. Risk management

Risk management is an iterative process through the different project phases in order to identify,
assess, reduce and control all risks which could jeopardise the success of the project.

A risk analysis is conducted since the beginning of the project, following a Risk Management Plan in
compliance with The Company procedures.

The Goal of Risk analysis is to identify items that may present particular problem to the project. This
list includes the Critical Items.
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The interface between the risk management and critical-item control processes is as follow (see
details in ECSS-Q-20-04A as guideline) :
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and accept risks and close-out.

The risk analysis covers the following domains:

e technical documents

e architecture/design and development (including SPF, Elements with limited life characteristics,
critical parts, qualification of new product, processes and technologies ...)

e manufacturing assembly, testing(including heritage, handling, specific constraints, test
benches, software...)

e development plan/schedule management

e contract/financial/cost.

PA manager will participate to the risk analysis and verify that the output is taken into account in the
development plan.

3.10. Critical items management

The goal of Critical Item management is to list items that may present particular problems to the
project, to define steps to reduce the probability of those problems occurring, and to implement
effective controls. Critical Item Management will be performed using ECSS-Q-20-04A as a guideline.

The PA Manager is responsible for controlling the status of any required criticality reduction actions.
Criticality reduction is performed through Mandatory Inspection Point (MIPs), audits, reviews,
evaluation and qualification tests, and surveillance activities as described in the Critical Items List
(CIL).

3.10.1. Definition

The Critical Iltem List will contain items classified as critical with consideration to the following criteria:

THALES

All rights reserved, 2007, Thales Alenia Space 100181547K-EN



QMs Qm

ThaleSAI /?a Procedure: 100141545F-EN

A Thales / Finmeccanica Ct DanySpaCe Date: TBD
Issue: 3 Page: 28/112
e items not qualified
¢ items which are difficult to test on ground
¢ items containing limited life parts (i.e., wear-out modes) in the frame of the project
¢ items which are highly radiation sensitive (i.e., not meeting the minimum allowable radiation

level as defined in radiation requirements)

items using non qualified, new or modified technologies

e items causing critical or catastrophically hazards

¢ single point failures and failures with risk of propagation (at upper level or to internal
redundancy), as identified in paragraph 10.2.3.

3.10.2. Critical Item Control
The method to control the critical aspects of the designated item will be defined in the CIL.

Provisions for Critical Items Control may include one or more of the following, depending upon
concerned classification criteria and qualification status/maturity of design (existing or new) of the
critical items:
e design approach and applications
o life testing of prototypes or production samples, and extension or normal test or burn-in
e special handling procedures for hazardous items such as grounding of containers, operators,
and work stations, for items sensitive to static electricity
e special quality provisions, inspections at intermediate steps in processing and test, specialised
inspection and measuring equipment
e destructive testing samples of materials lots and production batches, non-destructive testing of
flight hardware materials as applicable
¢ methods of controlling or improving degradation behaviour
e increase of intensity and/or frequency of quality inspection
e specific trend analysis for critical parameters. These parameters will be recorded and analysed
throughout the life of each critical items.

3.10.3. Critical Item List
Each company having design responsibility will be required to submit a CIL according to the SOW.
Identification of critical items and the special provisions for each item will be subject to the Company

approval. These ClLs are reviewed by each Supplier, and are provided to the Customer for
establishment of the CIL.

3.10.4. Critical Item Tests

Critical item tests (e.g., life tests) will be performed as indicated on the CIL. All testing will be in
accordance with formally documented and controlled procedures. Failures during critical item testing
will be reported in accordance with the non-conformance reporting system.

Critical parts/materials/subassemblies testing, except long-term life tests, will be completed before the

first satellite acceptance testing.
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3.11. CUSTOMER RIGHT OF ACCESS

The access to relevant quality documentation and records in The Company and in its Suppliers will
be offered according to contract dispositions.

For confidential technologies, documentation review could be delegated to agencies or government
organisations during validation or revalidation activities.

THALES

All rights reserved, 2007, Thales Alenia Space 100181547K-EN



QMs Qm

ThaleSAI /?a Procedure: 100141545F-EN

A Thales / Finmeccanica Corfipany Sp ace Date . TB D

Issue: 3 Page: 30/112

4. quality assurance control

4.1. DOCUMENTATION & data CONTROL

Documentation shall be released and controlled in accordance with the Configuration and Data
Management Plan.

Particular attention will be paid to reviews of drawings, specifications and other technical data of the
new design areas to ensure that the quality requirements of the project will be met in a timely and
economical manner.

The adequacy and scope of design and development documentation, including that covering
document from Suppliers, will be verified through review.

Product Assurance reviews and approves Qualification and Acceptance Test procedures, verifying
that they list tests and measuring equipment and include step-by-step methods, making sure that
acceptance and rejection criteria, test equipment set-ups, preliminary checkout instructions and
environmental conditions are clearly stated.

Proper data and documentation exchange procedures and formats are set up throughout the project
organisation.

Any obsolete documents and data retained for legal or knowledge preservation purposes are suitably
identified.

4.2. product assurance documentation

Product Assurance documentation will include in line with SOW :
e product assurance plan

product assurance requirements to Suppliers

qualification status list (QSL)

critical items lists (CIL)

dependability and safety analyses

parts (EEE and mechanical), materials and processes lists and documentation

software quality assurance documentation

inspection reports

End Item Data Package (related to PA documentation)

major non-conformance/failure reports

RFW’s

quality records.

Quality records will provide objective evidence of complete performance of QA tasks and will
demonstrate achievement of the required quality. They will be stored in safe conditions which prevent
alterations, loss or deterioration and will be retained for the period specified in the SOW. They will be
readily accessible and retrievable whenever they are needed.

Submission to the Customer for approval, review or information, will be as defined in the Contractual
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Documentation Requirements List of SOW.
4.3. Stamp control

Stamps control will be used to signify the completion of manufacturing or test steps. The use of the
stamps will be restricted to authorised personnel. Stamps will be traceable to individuals responsible
for their use. The use of electronic signatures or bar codes in place of stamps is acceptable provided
that similar traceability and responsibility records are maintained and available.

4.4. Traceability

A system is implemented to ensure the full traceability for all parts, raw materials and manufactured
assemblies and also for operators involved in the manufacturing process.

Flight EEE parts traceability is maintained from incoming to installation on hardware and will be only
related to manufacturing lot or date code or batch number.

4.5. Metrology and Calibration

Metrology control is implemented to ensure calibrated status of equipment used for measurements
during inspection and formal test like qualification and acceptance testing.

Calibration control will include:
¢ verification of periodic calibration of measurement equipment by calibration laboratories
e checking of calibration chain status of inspection and test measurement devices before use for
formal testing (for usual measurements, use of international and national standards)
¢ identification and separation of non calibrated equipment
e participation for non conformance review when measurement results indicate potential
calibration error.
Metrology control will be implemented by calibration laboratory with QA verification of appropriate
calibration status.

4.5.1. Calibration and Maintenance Programme

Records of each test equipment, tool, gauge model, manufacturer and performance will be
maintained.
These records will be used to determine need for corrective actions. These corrective actions may
include calibration period changes, preventive maintenance or removal of measurement equipment
from use.
Each calibrated equipment will be provided with a tag or decal indicating:

¢ validity of calibration

e designation of calibration department.

4.5.2. Traceability

Reference standards used for calibration must be traceable to National Standards. When state-of-the-
art requirements cannot be satisfied by these standards, specific internal reference standards will be
developed.
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4.6. anomalies & Non conformances control system

Anomalies (any deviation from the expected situation) are internally processed with PA control for
implementation of corrective actions . In the frame of the project, the PA will ensure that each
anomaly does not fall under the non conformance definition of § 4.6.1. If the anomaly is a non
conformance, it will be processed as defined in § 4.6.1.3.

Methodology will be implemented to identify, document, manage, investigate and resolve non
conformances that may occur during the manufacture or test of qualification/flight hardware and
software and associated validated EGSE equipment in line with ECSS-Q-20-09.

Non conformance reporting and control are under the responsibility of PA. Non conformances are
submitted to an NRB for disposition. Design engineering, reliability, safety, parts, materials, and other
disciplines will participate when requested by the Manager NRB Quality Engineer. Non conformances
will be documented on an non conformance Report.

NCR formal closure is done by PA manager (in particular the following points will be verified :
Dispositions issued and approved by NRB members, justification files provided, dispositions
implemented and certified )

4.6.1. Definition of Major and Minor Non conformances

A non Conformance is defined as non-fulfilment of a requirement [ISO 9000:2000]

Non conformances shall be classified as, either Major or Minor on the basis of their consequence as
specified in ECSS-Q-20-09.

4.6.1.1. Major Non conformances

A Major non conformance is one that departs from contract requirements involving safety,

performance, lifetime, reliability, availability and maintainability, physical or functional
interchangeability.

4.6.1.2. Minor Non conformances
Any non conformances which do not impact any areas specified here above.
4.6.1.3. Processing Level

All major non conformances are notified in accordance with the Statement of Work to the next higher
level of the product breakdown structure with proposed activities to be done.

This level will evaluate the potential impact.

a. If there is no impact at its level the non conformance processing will be performed together
with the lower level.

b. In case of impact at its level the non conformance will be notified to the next upper level.
Upper levels will perform with the same policy according to the chart in Figure 4.6.2.3-1.
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Upper levels will have the right to review the non conformance classification and status during PA
progress meetings, audits, MIP's ...

MAJOR NON CONFORMANCES OCCURING
AT EQUIPMENT LEVEL

v

NOTIFICATION TO SUBSYSTEM
RESPONSIBLE COMPANY

PROCESSING BETWEEN
SUBCONTRACTOR AND
SUBSYSTEMS RESPONSIBLE

AT SUBSYSTEM LEVEL

MAJOR NON CONFORMANCES OCCURING )

C NOTIFICATION TO THE PRIME )
PROCESSING BETWEEN NO MAJOR NON CONFORMANCES OCCURING
SUBSYSTEMS RESPONSIBLE — AT SYSTEM LEVEL
AND THE PRIME W32-2
(AND SUBCONTRACTOR
IF EQUIPMENT AFFECTED) YES #

C NOTIFICATION TO THE CUSTOMER )

PROCESSING BETWEEN
THE PRIME AND THE <
CUSTOMER (AND
SUBSYSTEM RESPONSIBLE,
SUBCONTRACTOR IF
SUBSYSTEM EQUIPMENT
AFFECTED)

FIGURE 4.6.2.3-1 NCR/NRB FLOW DIAGRAM

THALES

All rights reserved, 2007, Thales Alenia Space 100181547K-EN



QMs Qm

ThaleSAI /?a Procedure: 100141545F-EN

A Thales / Finmeccanica Corfipany Sp ace Date . TB D

Issue: 3 Page: 34/112

4.6.2. Non conformance Review Board (NRB)

An NRB will be organized for the purpose of dispositioning non conformances and failures. The NRBs
will be responsible for the investigation of causes and corrective actions including retest programmes.
The NRB will:

¢ review and evaluate the non conformance to determine the cause of non conformance
(special attention will be paid on any non conformance with unidentified root cause)
recheck classification for non conformance
check the impacts on the qualification status
review records of previous similar or identical non conformance, if applicable
determine a disposition and decision for corrective actions including actions to preclude
recurrence
decide upon necessity to perform failure analysis
approve recurrence method and procedure for repair or rework, if applicable
ensure accurate records of NRB actions
define retest requirements, if applicable
determine if a Request for Waiver is to be issued to formalize deviations from the required
baseline in case of "use as is" or "repair" disposition
o verify if the hardware is flight worthy (overload, thermal stress ...).

Unanimous agreement of NRB members is required. Immediate disposition by the NRB is required to
avoid impact on project schedule and cost.

Non conformances that do not adversely affect end-item safety, reliability, durability, performance,
interchangeability, or other basic contract objectives, may be dispositioned, "use as is". When this
disposition is used, a statement of the reasons considered appropriate will be documented on the
NCR.

NRB voting memberships are System or subsystem engineering Manager, PA Manager or deputy.

On request Design, manufacturing and test engineers and other experts may participate as
consultants.

The chart 4.6.2.3.1 defines the NRB level of participation depending on the level of occurrence and
processing.

The Customer will be invited to participate as NRB member in the processing of potential Major Non
Conformances at Customer level

4.6.3. Non Conformance Dispositions

Non conforming articles or materials are withheld from further operations awaiting disposition by
authorised personnel under the foregoing conditions:
¢ if the non conformance is such that completion of operations or rework to established
drawings, specifications, standards, or procedures will provide correction, this disposition is
recorded and normal inspection and test operations are carried out during and after this rework
o if the article or material is obviously unfit for use, it will be dispositioned as scrap and
procedures followed in identifying, controlling and disposing of it
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e if an article or material is found to be non conforming on receipt, it may be dispositioned as
return to Supplier. Copies of all information describing the non conformance will be returned
with the articles so that adequate remedial and preventive action can be taken

o if articles or material can be repaired in accordance with manufacturing standards, shop order,
or precedent NCR

o if further investigation is required to locate and define the non conformance

o if, before beginning satellite acceptance or qualification testing, non conformances exist that
do not adversely affect safety, reliability, durability, performance, interchangeability, or other
basic contract objectives of the end-item, the item may be dispositioned "use as is", or
repaired.

4.6.4. Non conformance Reporting

The non conformance control system will include written procedures for the reporting and complete
documentation of non conformance and activities.

Major non conformances with respect to contract requirements will be reported by The Company to
the Customer.

The Company and Suppliers will prepare periodic status summaries of major non conformances and
the progress of their disposition, corrective action and close-out. This status will be transmitted to the
Next higher level Customer on a periodic basis as defined in the SOW.

4.6.5. Non conformance Status List

Minor and Major Non conformances status list will identify the non conformance report number,
problem, problem cause, and close out status. This non conformance status list will be submitted
periodically to the Next higher level Customer and will be included in the Acceptance Data Package.
The minor NCR list will be in native language.

4.6.6. Trend Analysis

Each company will use its system of non conformance trend analysis to review and analyse non
conformances for trends and to determine and implement corrective action. The trend analysis will
include a periodic review of open problems across the project and those from other in-house projects
for potential impact.

4.7. Alerts

The alert system allows the prompt interchange of information on failures or problems which can
affect more than one user or can recur in other projects or circumstances if no preventive actions are

taken.

It processes the external alerts and the internal major non conformances involving a generic risk on
other products.

The processing is systematic and involves the Chief Technical Officer (CTO) for major decisions.
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When the standard organization is not suited to the complexity or the gravity of the alert, the CTO can
appoint an independent inquiry board involving external experts as necessary .

The alert processing aims at :

identifying the root causes

identifying the alert perimeter,

identifying the alert fielded projects,

specifying the protocol of actions for dealing with the alert on each alert fielded projects.

The Company involves the suppliers whose products delivered to The Company are in the alert field.

On receipt of the protocol, the project notifies the alert to the customer. When a non conformance is
proven, a non conformance is issued at project level and a NRB is notified to the customer.

Customer information is maintained through the project organization.

4.8. Handling, storage and preservation
4.8.1. Handling

Quality Assurance personnel will verify that manufacturing, assembly integration and test documents
contain relevant handling instructions where necessary.

During all phase of incoming inspection, manufacturing, assembly, integration and testing, QA
personnel will monitor the handling of hardware items.

Inspections at predetermined points will ensure that all items are adequately protected against
deterioration of quality characteristics by handling.

Special boxes, containers and transportation vehicles will be utilised for items which are susceptible to
handling damage. Special handling equipment and controlled areas will be provided for proper
handling of critical items.

4.8.2. Storage Control

Stored items will be protected against contamination deterioration, damage, or possible confusion of
the items. Adequate safety and cleanliness, preventive maintenance and age control will be provided.
Limited life items will be specially identified and controlled with respect to shelf life time.

All hardware items will be stored in environmental controlled areas with limited access for authorised
personnel only. Special storage environment will be provided, if necessary.

4.8.3. Preservation
Preservation will be accomplished to protect hardware against deterioration, contamination and
damage or degradation during transport and storage.
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Flight hardware will be packed in specially provided containers. These containers will be designed for
the hardware and will take into consideration any requirement with respect to configuration, fragility
and environment. Components, assemblies and parts shipped separately will be packed in
accordance with the applicable specification.

4.9. Statistical quality control and analysis

The Company implement a statistical quality control and analysis control such as sample inspections
plans, determination of quality levels, statistical process control and process capabilities studies may
be used whenever such methods are suitable to maintain or improve the required control of quality.

4.10. WAIVERS AND DEVIATIONS

Waivers and deviations serve to identify the areas of non-compliance to project requirements and to
obtain formal Customer agreement for not meeting these requirements.

Systems or Subsystems Engineering will justify and identify impact of each non conformance.
Requests for waiver or deviation will be submitted to the Customer through the project control (for
their cost/schedule impact) and the project manager.

Each waiver or deviation will include: a unique reference number; the title or subject; the name of the
equipment, requirement, or performance parameter; the work breakdown structure number that is
applicable; a description of the request; a justification of the request (including the reason); and the
date of issue.

4.10.1. Definition of waiver and deviation

A deviation is a written authorisation to depart from the originally specified requirements for a product,
prior to its production.

A waiver is a written authorisation to accept products which during production, or after having been
submitted to, inspection or tests, are found to depart from specified requirements.

4.10.2. Waiver/Deviation Reporting and Approval

Requests deviations are issued for each non-compliance versus the applicable documents of the
contract. The need of Request for waiver will be identified and recommended by NRB according to
ECSS-Q-20-09B.

Waivers and deviations affecting requirements of the contract will be submitted to the Customer for
approval.
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5. DESIGN AND DEVELOPMENT CONTROL

5.1. GENERAL

Coordinated PA actions shall be planned throughout the design and development phases in order to
assure that functional and technical requirements are consistent and that the design will fulfil the
requirements.

QA personnel will ensure that the design rules and guidelines related to produceability, repeatability,
inspectability, testability and operability are properly implemented in the design.

These actions will include:

e aclose survey of the adequacy of design and development documentation
the performance assessment of design reviews in line with SOW
the critical items control plan as detailed in § 3.10.2
the approval of design verification matrix as detailed in § 5.2
the qualification testing witnessing
the safety programme plan as detailed in § 9.
the dependability programme plan as detailed in § 10.
the software quality assurance programme plan as defined in § 11.
the EEE parts plan as detailed in § 12.
the radiation hardness plan as detailed in § 13.
the materials and processes control plan as detailed in § 14.

5.2. VERIFICATION

Verification activities provide objective evidence that the designs meet their specified requirements
and that any non-compliance is identified. This is the key to all demonstration documents such as
technical notes, test reports, and qualification reports, and allows verification of the fulfilment of each
requirement.

The Suppliers will be required to demonstrate compliance of equipment, subsystems, and spacecraft
with specified requirements according to their relevant development and qualification tests.

Verification shall be accomplished by analysis, similarity, inspection or test. PA, Systems, or Test
Engineering (depending on the level of integration) will verify that necessary development and
qualification tests are conducted.

Verification activities will be implemented in the early phase of the project and will be provided through
specific matrices (as compliance matrix, validation and verification matrix,..) according to the SOW
reflecting the status of design at each design review

PA manager will verify regularly the progress of the different matrix completion
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5.3. DESIGN REVIEWS

The Company will establish and conduct a programme of planned, scheduled and documented
design reviews at the system and subsystem levels.

Each formal design review shall constitute a comprehensive critical audit of the design. The reviews
aim to validate the design approach, achieve the required performances and provide recommendation
for corrective action as necessary.

Each review shall be supported by a specific data package, including analyses and test data
appropriate to the maturity level of the designs.

Design review meetings will be held at The Company or Supplier facilities as applicable.

Management of design review and submission of related data packages will be as defined in the
Statement of Work. PA manager and/or Product PA manager will participate in design reviews at level
N, with appropriate support from PA engineers (parts, materials and process, reliability, safety ...).
5.4. Qualification

5.4.1. Equipment Qualification Status Review (EQSR)

In the early phase of the project, Equipment Qualification Status Review (EQSR) will be conducted to
perform a comparison between the proposed unit and its qualified heritage

The review is led by the PA manager. The review board consists of the program manager,
engineering manager and PA manager of each company (The Company , Subcontractor, Supplier).
Other persons will participate as required or as delegated by the review board.

This review is an equipment development risk analysis and it will allow to agree on a development
plan (development models to be manufactured, design reviews to be hold, schedule...)

The Subcontractor will justify a design/development/qualification category for each item of flight
equipment as described below. This categorisation needs the approval of The Company and his
Customer.

Each hardware will be assigned to one of the following "state of development" categories.

For Harness, Thermal control and structure (except primary structure), the review of qualification
status will be held through the PCBs or the materials and processes reviews.

Remark: the detail of Qualification philosophy and model, based on justified Subcontractor proposal
have to be agreed during EQSR.
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Definition of category

Typical qualification philosophy

Hardware specifically designed and qualified for
the project (no flight experience).

Qualification testing on EQM or QM.
Note: early validation of design

modification may need the use of BBM
or EM.

Hardware derived from equipment developed
and qualified in the frame of another project but
with design, manufacturing and/or control
procedures or with parts, materials and
processes that must be changed for the present
project.

Complementary qualification on PFM
(or EQM/QM for major modifications).
Note: design adjustment may need the
use of BBM or EM.

Hardware developed and qualified in the frame
of another project, and whose design,
manufacturing and control procedures, as well
as parts, materials and processes need no
modification for the present project, but which
are subject to more stringent specifications
(e.g. Higher performance, longer operational
life, environment specifications, etc...) For use
in the present project.

Complementary qualification on PFM:

- PFM sequence and associated
justification documentation have to
be established to cover all the effects
of new more stringent environmental
conditions.

Hardware developed and qualified in the frame
of another project, whose design,
manufacturing and control procedures, as well
as parts, materials and processes can be used
for the present project without modification and
whose application in the present project
exposes it to environments and requires
performance, reliability and life consistent with
those demonstrated in the previous qualification
project and consistent with the qualification
requirements of the present project.

Acceptance testing (no qualification
necessary) - FM.

This review shall be held as far as a heritage is identified:

5.4.2.

Qualification Status List (QSL)

in case of Category A, the design reviews shall be organised in line with the development plan
for Equipment Category D (fully recurrent), the EQSR may be held without participation of the

Supplier provided the EQSR forms are established and confirmed by the Supplier concerned.

The EQSR will be organised if modifications are identified during the Company review.

A Qualification Status List (QSL) will be issued at equipment, subsystem and system levels. This
document summarises for each configured equipment, by reference to design definition, or build
standard, the test requirements and results, and the manner by which a qualified status, compliant
with the Customer's project requirements, is achieved.

The list will include the following information:

Next higher assembly level
Manufacturer's name : Supplier
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Proposed category A, B, C, or D as defined hereabove

Current qualification status/screening and applicability of qualification test versus
requirements: with applicable qualification requirements (with reference documents) and
relevant RFDs

basis for qualification (qualification test results, heritage, and qualification on other projects)
programme on which the qualification test was conducted issued from specific Equipment
Qualification Status Review as far as a heritage is identified (Applicable documents which
show the qualification achievement and relevant RFWs issued during the test campaign)
Project on which the test was conducted

test Report number.

Identification of developments models (EM, EQM, QM, PFM) to be manufactured and tested
for the project if necessary.

the qualification status

The qualification model will be fully representative of the flight model and any differences have been
analysed to evaluate their effects on the qualification status.
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6. Supplier & Procurement control

6.1. general

The Company establish PA Specifications to be imposed upon Suppliers & Procurement sources
through the QMS-QM 100141811S-EN.

These PA requirements are directly the application of the ECSS-Q-20B plus additional requirements
or precision issued from The Company lesson learnt system.

The Supplier will submit a PA plan and a compliance matrix that will define all PA activities consistent
with these PA requirements.

6.2. Supplier Selection & Procurement Sources

Suppliers and manufacturers having a quality assurance system adequately conforming with the
Customer QA requirements will be selected.

Audits will be scheduled at Suppliers facilities based upon past experience of Suppliers (see § 3.7)

For Suppliers not yet selected before contract award The Company selection is conducted by
assessment based on evaluation of the offered PA programme sustained by pre-awards survey as
appropriate. Formal surveys of manufacturers' and Suppliers' facilities and quality assurance system
will assure that they are capable of supplying items or services which meet all quality requirements.

6.3. Supplier & procurement Control

The purpose of Supplier survey is to ensure that PA Requirements are met by the Suppliers during
design, procurement, manufacturing, assembly, and test phases.

The Company PA will be in charge of Supplier survey and will have direct contact with the Supplier's
PA managers.

The degree of survey of the Suppliers by The Company will vary depending on the overall evaluation
of the previous product quality, performance, facilities and organisation and the magnitude and
complexity of the tasks to be performed. The level of surveillance may include:
e EQSR (except for Category A)
parts, materials and processes reviews
design reviews
MRR
MIP
TRR/TRB/DRB
e NRB.
Requirements placed on Suppliers will include a systematic non conformance reporting providing a
closed loop system to ensure effective analysis and corrective action. Reporting documents may be
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those used in the Supplier's existing system but format and contents must be approved by The
Company. A feedback system for reporting non conformances will be initiated and maintained in
accordance with the requirements of the Statement of Work.

In case of any problems, The Company reserve the right to interfere in the lower tier suppliers
activities in the frame of the project.

6.4. Incoming Inspection

Incoming inspections will be carried out in accordance with the procurement documents and the
applicable engineering and QA requirements. Additional specific project requirements may be applied
by QA instructions which are used to detail inspection procedures. Each received flight type item is
identified on the incoming inspection report which also serves as record to provide traceability to the
Supplier.

Iltems that have been source inspected are checked for identify, damage and evidence of
accomplishment of the source inspection. Where required at the option of The Company (e.g.
because of the complexity of source inspected items) further testing is accomplished.

Critical items and age-sensitive material will receive special attention during incoming inspection as
defined by QA instructions. These instructions will provide the inspector with all necessary information
with respect to detailed procedures, methods and techniques to be applied.

All material removed from its sealed container is identified with appropriate inspection stamp when
released by incoming inspection.
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7. MANUFACTURING AND AIT QUALITY ASSURANCE

7.1. GENERAL

Articles procured manufactured or assembled by The Company and its Suppliers shall be subjected to
Quality Assurance controls including inspection and test programmes in order to ensure that the
completed article is compliant with applicable drawings and specifications and to ensure that
production activities do not degrade the quality designed into the product.

7.2. QA Management and Planning
QA activities will be planned, carried out and recorded in compliance with the project schedule.
The project QA documentation will be clearly identified and controlled.

The assigned QA personnel will report to the project PA Manager on the result and progress of QA
activities. The QA task planning will be initiated by the PA Manager to be compliant with the overall
PA task planning. This will include the availability of personnel, performance of QA tasks and
preparation, review and acceptance of documentation.

7.3. Manufacturing and Stores Control

ltems manufactured or assembled by The Company and its Suppliers will be subject to QA
inspections and test programmes in order to ensure that applicable contract, drawing, specification
and procedure requirements are fulfilled with the completed article.

Quality Assurance will ensure that the material inspected is compatible with the configuration
indicated on the controlling shop order, that controlled documents are used, and that the inspection
records reflect the as-built configuration of the item produced.

Age-sensitive materials and articles are clearly marked to show when the lifetime will be expended.
Bonded stores located adjacent to fabrication and assembly areas maintain complete records and
identification of age-sensitive parts, materials and supplies. QA surveillance is maintained and only
conforming i