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Foreword

This standard is one of the series of ECSS Standards intended to be applied to-
gether for the management, engineering and product assurance in space projects
and applications. ECSS is a cooperative effort of the European Space Agency,
National Space Agencies and European industry associations for the purpose of
developing and maintaining common standards.

Requirements in this standard are defined in terms of what shall be accom-
plished, rather than in terms of how to organize and perform the necessary work.

This allows existing organizational structures and methods to be applied where
they are effective, and for the structures and methods to evolve as necessary with-
out rewriting the standards.

The formulation of this standard takes into account the existing ISO 9000 family
of documents.

This standard has been prepared by the ECSS Working Group E-10-02, reviewed
by the ECSS Technical Panel and approved by the ECSS Steering Board.
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1.1

General

Scope

This standard establishes the requirements for the verification of a space system
product.

It specifies the fundamental concepts of the verification process, the criteria for
defining the verification strategy and the rules for the implementation of the
verification programme.

It includes also in annex A and B the description of the required documentation
(i.e. DRDs) and some guidelines on specific aspects of the verification process such
as the Model Philosophy definition.

This standard is intended to apply to different products at different levels (i.e.
from a single equipment to the overall system). It is applicable to both the cus-
tomer and the supplier of the product during all project phases.

The application of these requirements to a particular project is intended to result
in an effective product verification and consequently to a high confidence in
achieving successful product operations for the intended use.

The requirements of this standard may be tailored for each specific space applica-
tion, in line with the general ECSS tailoring guidelines (ref. ECSS-M-00-02) tak-
ing into account also specific guidelines described in annex B.2.

In preparing this standard the following goals have been considered to facilitate
its application, effective use and tailoring:
® definition of an envelope of the sets of minimum verification requirements

applicable to the different products, so that tailoring is a selection (in reduc-
tion) process;

® clear identification of mandatory requirements, tailorable requirements and
recommendations by means of the appropriate use of “shall”, “should” and
“may” respectively;

® text defining requirements shall be self-standing to the greatest possible ex-
tent, to allow direct tailoring.

11
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1.2 Relationship with other standards

Requirements for verification called in other ECSS Standards shall be implem-
ented in accordance with this standard.

The relationships of this standard with other ECSS Standards are as follows:

12

ECSS-E-10

ECSS-E-10-03

ECSS-E-20

ECSS-E-30

ECSS-E-40

ECSS-E-50

ECSS-E-70

ECSS-M-00

ECSS-M-00-02

ECSS-M-30

ECSS-M-40

ECSS-Q-20

ECSS-Q-20-09

ECSS-Q-40

ECSS-Q-60

ECSS-Q-70

Space engineering - System engineering: for the high level
requirements for verification

Space engineering - Testing (to be published): for the stan-
dard requirements for test selection and performance

Space engineering - Electrial and electronic (to be pub-
lished): for the specific verification requirements appli-
cable to the discipline or to the relevant lower level product

Space engineering - Mechanical (to be published): for the
specific verification requirements applicable to the disci-
pline or to the relevant lower level product

Space engineering - Software (to be published): for the spe-
cific verification requirements applicable to the discipline
or to the relevant lower level product

Space engineering - Communications (to be published): for
the specific verification requirements applicable to the
discipline or to the relevant lower level product

Space engineering - Ground systems and operation (to be
published): for the specific verification requirements appli-
cable to the discipline or to the relevant lower level product

Space project management - Policy and principles: for the
general requirements for risk management

Space project management - Selection and tailoring pro-
cess (to be published): for the general guidelines for tailor-
ing ECSS Standards

Space project management - Project phasing and plan-
ning: for project phases and reviews, to which the verifica-
tion process is strictly related

Space project management - Configuration management:
for the requirements for configuration management, in-
particular with regard to change control

Space product assurance - Quality assurance: for the qual-
ity assurance role in verification and, in particular, for the
requirements related to inspection, testing, and accept-
ance

Space product assurance - Nonconformance control sys-
tem: for the requirements for non-conformance processing
and associated responsibilities

Space product assurance - Safety: for those verifications
which form part of hazard close-out

Space product assurance - EEE components: for the gen-
eral requirements for the evaluation, approval and pro-
curement of EEE components

Space product assurance - Materials, mechanical parts
and processes: for the general requirements for the evalu-
ation, approval and procurement of materials and mechan-
ical parts
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2

Normative references

This ECSS Standard incorporates, by dated or undated reference, provisions
from other publications. These normative references are cited at the appropriate
places in the text and publications are listed hereafter. For dated references,
subsequent amendments to or revisions of any of these apply to this ECSS Stan-
dard only when incorporated in it by amendment or revision. For undated refer-
ences the latest edition of the publication referred to applies.

ECSS-P-001
ECSS-M-00
ECSS-M-00-02

ECSS-M-30
ECSS-Q-20
ECSS-Q-20-09

ECSS-Q-40
ECSS-Q-60
ECSS-Q-70

ECSS-E-10
ECSS-E-10-03

Glossary of terms
Space project management - Policy and principles

Space project management - Selection and tailoring pro-
cess (to be published)

Space project management - Project phasing and planning
Space product assurance - Quality assurance

Space product assurance - Nonconformance control sys-
tem

Space product assurance - Safety
Space product assurance - EEE components

Space product assurance - Materials, mechanical parts
and processes

Space engineering - System engineering

Space engineering - Testing (to be published)

13
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3

3.1

Definitions and abbreviations

Definitions

For the purposes of this standard, the definitions given in ECSS-P-001 apply. In
particular, it should be noted that the following terms have a specific definition
for use in ECSS Standards.

Acceptance
Analysis
Critical Items
Development
Element
Environment
Equipment
Inspection
Model
Process
Product
Project
Qualification (process)
Repair
Requirement
Review
Safety
Subsystem
System
Supplier
Tailoring
Test
Traceability
Validation

15
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Verification

Waiver

Workmanship
The following terms and definitions are specific to this standard in the sense that
they are complementary or additional with respect to those contained in the
ECSS-P-001:
3.1.1 Acceptance stage
A verification stage with the objective of demonstrating that the product is free
of workmanship defects and integration errors and ready for its intended use.
3.1.2 Analysis

A verification method which entails performing a theoretical or empirical evalu-
ation by accepted analytical techniques. The selected techniques may typically
include systematics, statistics, qualitative design analysis, modelling and com-
puter simulation (see also ECSS-P-001A Rev.1 3.5).

3.1.3 Assembly

The process of mechanical mating hardware to obtain a low level configuration
after the manufacturing process (see also ECSS-P-001A Rev.1 3.9).

3.14 In-orbit stage

The verification stage valid for projects whose characteristics (e.g. mission, in-
orbit operations) require in-orbit verification.

3.1.5 Inspection

Averification method that determines conformance to requirements for construc-
tional features, document and drawing conformance, workmanship and physical
conditions without the use of special laboratory equipment, procedures or ser-
vices (see also ECSS-P-001A Rev.1 3.73).

3.1.6 Integration

The process of physically and functionally combining lower level products (hard-
ware and/or software) to obtain a particular functional configuration.

3.1.7 Model philosophy

The definition of the optimum number and characteristics of physical models re-
quired to achieve a high confidence in the product verification with the shortest
planning and a suitable weighing of costs and risks.

3.1.8 Post-landing stage

The verification stage valid for projects whose characteristics require post-land-
ing verification (e.g. multimission projects).

3.1.9 Pre-launch stage

The verification stage with the objective to verify that the flight article is properly
configured for launch and, to the extent practical, it is capable to function as
planned for launch.

3.1.10 Quadlification stage

The verification stage with the objective to demonstrate that the design meets the
applicable requirements including proper margins.
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3.2

3.1.11  Review-of-design

A verification method using validation of previous records or evidence of vali-
dated design documents, when approved design reports, technical descriptions

and engineering drawings unambiguously show that the requirement is met.

3.1.12  Test

A verification method wherein requirements are verified by measurement of
product performance and functions under various simulated environments (see
also ECSS-P-001A Rev.1 3.147).

3.1.13 Verification Level

The product architectural level at which the relevant verification is performed.

Abbreviations

The following abbreviations are defined and used within this standard.

Abbreviation
ALV
AOCS
AR
BB
CDR
CR
DM
DRD
ECLS
ECSS
EEE
EIDP
EM
EMC
EOL
EQM
ESD
EVA
FM
FMECA
FS
GPS
GSE
HFE
H/W
IF
ICD
IM
ISO
IVA

Meaning

Assembly, Integration and Verification
Attitude and Orbit Control System
Acceptance Review

Bread Board

Critical Design Review
Commissioning Review

Development Model

Document Requirements Definition

Environmental Control and Life System

European Cooperation for Space Standardization

Electronic Electrical and Electromechanical
End Item Data Package

Engineering Model

Electromagnetic Compatibility

End of Life

Engineering Qualification Model
Electrostatic Discharge

Extra Vehicular Activities

Flight Model

Failure Mode Effects and Criticality Analysis
Flight Spare

Global Positioning System

Ground Support Equipment

Human Factors Engineering

Hardware

Interface

Interface Control Document

Integration Model

International Standard Organization

Intra Vehicular Activities

17
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LL
LRR
MRB
MU
NCR
OBDH
OFT
P/L
PDR
PFM
PRR
PTR
QM
QR
RCS
RF
RFW
S/C
SS
S/W
SM
SRR
STE
STM
SVF
TCL
™
TRR
TT&C
VCB
VCD

Lower Level

Launch Readiness Review
Material Review Board
Mock-up

Nonconformance Report
On-board Data Handling
Orbital Flight Test

Payload

Preliminary Design Review
Protoflight Model
Preliminary Requirement Review
Post Test Review
Qualification Model
Qualification Review
Reaction Control System
Radio Frequency

Request for Waiver
Spacecraft

Subsystem

Software

Structural Model

System Requirements Review
Special Test Equipment
Structural-Thermal Model
Software Validation Facility
Test Configuration List
Thermal Model

Test Readiness Review
Telemetry, Tracking and Command
Verification Control Board

Verification Control Document
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4

4.1

4.2

Verification process

The verification process is that part of the supplier’s task which demonstrates
conformance to applicable requirements. A satisfactory completion of the verifi-
cation process is the basis for a contractual acceptance (as defined in
ECSS-P-001) of the product by the customer.

Verification objectives

The verification objectives shall be primarily:

a.
b.

to qualify the design;

to ensure that the product is in agreement with the qualified design, is free
from workmanship defects and acceptable for use;

to verify that the space system (including tools, procedures and resources)
will be able to fulfil mission requirements;

to confirm product integrity and performance after particular steps of the
project life cycle (e.g. pre-launch, in-orbit, post-landing).

Verification process logic

The verification process activities shall be incrementally performed at different
levels and in different stages, applying a coherent bottom-up building-block
concept and utilizing a suitable combination of different verification methods.

4.2.1 Verification process flow

The verification process flow shall be basically subdivided in the following steps:

a.
b.

SR

identification and classification of all the requirements to be verified;

selection of verification criteria (e.g. methods/levels/stages) and models
against identified requirements;

establishing the planning for the associated verification activities;
customer concurrence;

identification of verification documentation;

performance of verification tasks and verification control;

completion of verification control and evidence of verification close-out;

customer review and final approval.

19



ECSS-E-10-02A
17 November 1998

4.2.2 Verification approach

To reach the verification objectives a verification approach shall be defined in an
early phase of the project by analyzing the requirements to be verified taking into
account:

design peculiarities;

qualification status of candidate solution;
availability and maturity of verification tools;
verification and test methodologies;

programmatic constraints;

cost and schedule.

4.2.2.1 Verification approach derivation

The basic verification approach shall be derived through an iteration process,
based on technical/cost/schedule considerations, which defines the “what”, “how”,
“where” and “when” of verification by:

® identifying a consistent set of verifiable project requirements which can be
subjected to the verification process;

selecting methods of verification;
selecting levels of verification and the associated model philosophy;
selecting facilities;

identifying resources required,;

identifying the stages and the events in which the verification is
implemented.

4.2.3 Verification close-out

The verification process shall be considered completed when the customer and
the supplier mutually agree that, on the basis of proper documented evidence, the
identified requirements have been verified and the associated verification
objectives fully reached.

4.2.3.1 Verification close-out exceptions

The requirements not fully verified at a certain level shall be identified and
resolved with the customer.

4.3 Verification methods

20

Verification shall be accomplished by one or more of the following verification
methods:

o Test

® Analysis

® Review-of-design
°

Inspection

4.3.1 Test

When requirements have to be verified by measuring product performance and
function under various simulated environments, the method shall be referred to
as “Test”.

4.3.1.1 Test principles and procedures

These measurements may require the use of special equipment, instrumentation
and simulation techniques. Established principles and procedures shall be used
to determine conformance to requirements (see ECSS-E-10-03).
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4.3.1.2 Test evaluation

The analysis of data derived from Test shall be considered an integral part of the
test.

4.3.1.3 Demonstration

When relevant, Test also includes the demonstration of qualitative operational
performance and requirements. The performance, as demonstrated, shall be
observed and recorded.

4.3.2 Analysis

When verification is achieved by performing theoretical or empirical evaluation
by accepted techniques, the method shall be referred to as “Analysis”.

4.3.2.1 Analytical techniques

The analytical techniques shall be selected from amongst systematic, statistical
and qualitative design analysis, modelling and computational simulation.
4.3.2.2 Similarity

Verification by similarity is considered part of Analysis. It shall be applied if it can
be shown that the article under verification is similar to another article that has
already been verified to equivalent or more stringent requirements.

The verification activity consists of the assessment and review of prior test data,
hardware configuration and applications.

4.3.3 Review-of-design

When verification is achieved by validation of records or by evidence of validated
design documents or when approved design reports, technical descriptions,
engineering drawings unambiguously show the requirement is met, the method
shall be referred as “Review-of-design”.

4.3.4 Inspection

When verification is achieved by visual determination of physical characteristics
(such as construction features, hardware conformance to document drawing or
workmanship requirements) the method shall be referred to as “Inspection”.

4.4 Verification levels

The requirement verification shall be performed incrementally at different
verification levels. The number and type of verification levels depend on the
complexity of the project and on its characteristics.

The typical verification levels for a space project (in line with the definition of
ECSS-E-00) are:

e Equipment (Example: valves, batteries, individual electronic boxes);

®  Subsystem (Example: electrical power, attitude control, structure,
thermal control, software);

e Element (Example: launcher, satellite, ground station);

® System (Example: manned infrastructure system).

Below the equipment level there is the parts and materials level. The general
requirements for the evaluation, approval and procurement of parts and
materials are defined in ECSS-Q-60 and ECSS-Q-70.

Requirements for parts and materials defined in the customer’s specification of
a product shall be subjected to formal verification.

The identification of the critical verification levels is driven by technical and
programmatic considerations (e.g. functional architecture, overhead cost) having

21
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in mind that verification is carried-out against the applicable requirements under
the responsibility of the organization upon which the requirements are placed.

4.5 Verification stages

22

The verification process shall be implemented in subsequent verification stages
all along the program life cycle.

The stages depend upon project characteristics and identify a type of verification.
The classical verification stages are:

® Qualification

Acceptance

Pre-launch

In-orbit

Post-landing

4.5.1 Quallification

In this stage the verification objective shall be to demonstrate that the design
meets all applicable requirements and includes proper margins.

4.5.1.1 Qualification article

The articles involved should be fully representative of the design to be qualified.
Deviations to this approach may be allowed, based on cost, schedule and risk
considerations, by using articles representative in form, fit and function to the
extent necessary to meet the qualification objective.

4.5.1.2 Re-qualification

This stage may also include re-qualification in the case that the design is modified
after initial qualification has been achieved.

4.5.2 Acceptance

In this stage the verification objective shall be to demonstrate that the item is free
of workmanship defects and integration errors and is ready for subsequent
operational use.

4.5.2.1 Acceptance article

The involved article shall be manufactured in agreement with the qualified
design and shall perform as the qualified product.

4522 Re-certification

This stage may also include re-certification in the case that the representative
configuration is disassembled (e.g. due to failure or repair actions), or where it has
undergone long-term storage.

4.5.3 Pre-launch

The verification objective of the pre-launch stage shall be to verify that the article
is properly configured for launch and early operations and, to the extent
practicable, it is capable to function as planned for launch.

4.5.4 In-orbit

This stage is valid for projects whose characteristics (e.g. mission or in-orbit
operations) require in-orbit verification.

In particular, the in-orbit stage verification objective shall be to supplement
ground testing by providing operating conditions which cannot be fully or cost
effectively duplicated or simulated on the ground.
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At the beginning of this stage a commissioning process is often carried out for
particular types of products.
4.5.4.1 In-orbit re-verification

In addition, during in-orbit stage, verification of hardware and software shall be
repeated:

® subsequent to modification of previously verified hardware or software;

e following repair or replacement of failed hardware/software;

® when a functional path has not normally been used for a specified period;
°

subsequent to in-orbit anomalies or contingencies.

4.5.5 Post-landing

This stage is valid for projects whose characteristics require post-landing
verification (e.g. multimission projects).

Post-landing stage verification objective shall be to verify:
® selected functions (at periodical intervals) during storage periods;
® the product status after the mission;

® consequences of in-orbit anomalies.
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Verification strategy

As a basis for the verification process, mandatory technical requirements shall be
properly specified for each product (see ECSS-E-10). An adequate verification
strategy, in which appropriate methods, levels, stages and models have been se-
lected, shall be prepared by the supplier and submitted to the customer for agree-
ment.

The selection of verification methods, levels, stages and associated models is a

compromise between cost, schedule, performance and associated risks (see
ECSS-M-00).

5.1 Requirements classification

The requirements applicable to a particular product are contained in Technical
Specifications and Interface Control Documents.

The first step of the verification process shall be to identify the requirements to be
verified and classify them.

5.1.1 Requirements documentation

The requirements shall be generated and allocated top-down at the different pro-
ject levels in order to form a tree of Technical Specifications and Interface Control
Documents containing consistent performance, design, interface, environmental,
operational and support requirements (see ECSS-E-10).

5.1.2 Requirement characteristics

In order to facilitate the verification implementation in terms of planning, execu-
tion, control and reporting, the requirement generation and allocation activity
shall ensure specific requirements characteristics.

Each requirement shall be:
® traceable;

® unique and associated to a proper identifier (for instance a document and
subclause number;

® single and not a combination of several requirements;

e verifiable using one or more approved verification methods;
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e unambiguous;

o referenced as necessary to other requirements (with applicable document
and subclause identification).

and should be associated with a specific title.

In other words a successful verification starts with a satisfactory set of project re-
quirements. Each requirement shall be seen as both the origin and the conclusion
of the verification process, and shall be treated as fundamental technical informa-
tion rather than a constituent of a verbose text.

5.1.3 Requirement criticality

The requirement criticality, in terms of technical and programmatic impacts on
the verification implementation, shall be assessed by early involvement of the
verification team in the requirement definition process since it drives the verifica-
tion strategy.

5.14 Requirements not to be tracked

Some requirements do not require to be tracked if in practice they are:

® obvious in their execution (example: requirements for test procedure/report);
o redundant with other requirements;

® purely descriptive (example: definitions).

These requirements shall be identified and marked with a proper non-tracking
decision.

5.1.5 Requirement categories

The requirements to be verified shall be grouped in categories to facilitate the de-
finition of verification strategy.

The grouping criteria should provide the possibility of identifying a homogeneous
verification strategy for the category itself.

The requirement categories depend on the project characteristics and organiz-
ation. Typical requirement categories are shown in Table 1.

5.1.6 Requirements traceability

The requirement traceability associated with the requirement categorization
shall be utilized to assist coherence and completeness of the selected verification
strategy.

5.1.7 Verification matrix

The verification strategy shall be reflected in a verification matrix which shows for
all requirements the selected verification methods for the different verification le-
vels in the applicable verification stages (see subclause 6.5).
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Table 1: Typical requirement categorization

MECHANICAL (including structural environment, debris/meteoroid
protection, mechanisms)
THERMAL (including thermal environment, thermal control,

thermal protection, aerothermal)

GUIDANCE NAVIGATION AND (AOCS, rendezvous and docking, piloting)

CONTROL

PROPULSION (including RCS)

POWER (including power generation and distribution)
LANDING (including parachute, retrorockets)
COMMUNICATION (including antennas, RF)

DATA MANAGEMENT (including OBDH, software)

ECLS (including atmosphere control and contamination)
MISSION (including mission definition, life, pointing, stability,
orbit, alignment)

CONFIGURATION (including physical properties, interfaces, composition,

modularity, accessibility, light tightness)

HUMAN FACTORS

(including human factor engineering, man in the loop,
IVA, EVA, crew related aspects)

EMC

(including ESD, lightning, magnetic cleanliness)

QUALITY FACTORS

(including safety, reliability, availability, maintainability)

FLIGHT OPERATIONS

(including autonomy, control authority, failure
management, operation procedures)

GROUND OPERATIONS (including ground processing, launch site, post landing,

control center)

SUPPORT

(including GSE, spares, logistics, training)

MICROGRAVITY

(including audible noise, human vibration)

5.2 Selection of
The

methods, levels and stages of verification

selection of suitable methods, levels and stages of verification shall be depend-

ent upon the project characteristics and the associated requirement categories.

5.2.

1 Selection of verification method

After identification of the requirement to be verified the potential verification
methods and alternatives in each particular case shall be seen in the context of the
overall flow, the testing techniques, and the analytical tools available and assessed
for feasibility against the criteria indicated below:

the method is technically feasible;
verification facilities are available;

a sufficient level of confidence can be achieved with reasonable fidelity,
accuracy, validity;

the risks to personnel, flight hardware and facilities are acceptable;

the impact on schedule is acceptable;
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® verification costs are acceptable.

5.2.2 Selection of verification level

The selection of verification levels shall take into account programmatic aspects
such as: standardized hardware levels (e.g. service modules), make or buy deci-
sions (e.g. off-the-shelf equipment), reduction of overhead costs (e.g. deletion of
subsystem level) and responsibility.

5.2.3 Selection of verification stages

The verification stages shall be selected taking into consideration the project char-
acteristics and associated life cycle. In particular the stages selection shall be seen
in close relationship with the adopted model philosophy (see subclause 5.3).

524 Additional rules for selection

Beside the aspects associated with a specific requirement category, the following
additional rules are applicable to the selection of methods, levels and stages of
verification:

a. All safety critical functions shall be verified by test.

b. Test should be the preferred verification method when it is practical, cost ef-
fective and safe; alternative methods may be selected, considering require-
ment criticality, cost effectiveness and schedule.

¢. Analysis should be used when flight conditions cannot be accurately simu-
lated on the ground and/or when it is not economically feasible to test the en-
tire spectrum of flight conditions. Analysis and test methods are very often
complementary.

d. If several verification methods are possible, each having the same level of
confidence on the verification results, the selection shall be oriented to mini-
mize the required effort.

e. Verification of critical requirements (for instance related to new technologies)
should be achieved as early as possible (e.g. at the lowest suitable level) to
have early feedback in the programme.

f.  To bypass difficulties of testing (i.e. size of facilities, test representativeness)
in presence of complex systems or to minimize expensive system testing a
combined approach may be selected, which includes a test campaign at a
lower level and analysis at a higher level.

g. If, in particular, environmental testing at higher level is impracticable or too
costly, lower level testing shall be carried out, completed by analysis, to dem-
onstrate conformance to higher level requirements.

h. When mission characteristics require in-flight verification, the verification
shall not rely on in-orbit activities alone; requirements shall be verified with
proper methods prior to the first flight in case of a multimission project.

i. Internal and external interface verification shall be carried-out at the ap-
propriate level of responsibility. In case of testing the use of actual interfaces
is preferable to the use of simulators.

j.  Alower level verification should be completed prior to an associated higher
level verification.

k. Duplication of verification activities on different levels should be avoided.

1. All verifications associated with any stage should be completed prior to the
start of the next stage. In particular, qualification should be finished before
the start of acceptance.

m. Verification of software shall include a test in the target hardware environ-
ment.
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n. Inaddition tothe combination of the verification activities between the differ-
ent levels, the verification of complex functional chains (typically operational
performances and mechanisms actuation) should foresee integrated end-to-
end testing.

o. All physical or functional requirements for a given product should be verified
on that particular product level to the maximum extent feasible and reason-
able.

5.3 Selection of models

Models shall be selected defining the optimum number and type of physical models
required to achieve a high confidence in the product verification with the shortest
schedule and a suitable weigh of costs and risks.

5.3.1 Model philosophy definition

Model philosophy shall be defined by means of an iterative process which combines
programmatic constraints, verification strategies and the integration and test
programme, taking into account the development status of the candidate design
solution (see also ECSS-E-10A Figure 6).

Model philosophy shall be defined early in the project and frozen as soon as poss-
ible due to its impact on the project implementation

5.3.2 Model applicability

The various types of models and model philosophies are described in annex B.1 to-
gether with associated guidelines. Their applicability depends on the specific pro-
ject requirements. The following main rules shall be observed:

a. Thenumber of models should be minimized and their reuse between different
levels maximized to reduce costs;

b. Parallel models should be utilized in order to suitably separate the test acti-
vities from each other and consequently to reduce risks of schedule slippage;

c. Design verification (qualification) shall be carried-out on hardware and soft-
ware which is representative of the end item configuration (e.g. prototype mo-
dels, flight models in case of protoflight or hybrid approach);

d. Workmanship verification (acceptance) shall be carried-out on the final hard-
ware and software (e.g. flight models, spares);

e. Inexceptional cases, selected design parameters may be verified using devel-
opment models, subject to customer concurrence.

5.4 Verification by test

A test programme shall be defined in line with the selected verification approach
and model philosophy, on the basis of the verification strategies for the different
requirement categories.

5.4.1 Test programme definition
In defining the test programme the following rules shall be taken into account:
a. critical items and interfaces shall be tested early in the programme;

b. allowance shall be made for the possibility of alternate paths (work around
plans, contingencies);

c. the test flow shall minimize the incidence of the regression testing;
the reuse of models, simulators and support equipment shall be maximized;

test feasibility shall be confirmed early in the programme.
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5.4.2 Integration flow

The test program shall be coordinated with the integration flow to optimize both
test and integration activities.

5.4.3 Integration tests

Interface or integrity tests shall be performed as part of the integration flow to
check quality and status of the in-progress configuration.

If these tests have a verification purpose, they shall be included in the overall test
programme.

5.4.4 Re-Integration tests

In response to the requirements of fault-finding or during post-landing phase in
case of a multi-mission an equipment may have to be disassembled (de-inte-
grated). This may also be necessary to carry out modifications or repairs.

In this case de-integration and re-integration shall be performed in a controlled
manner and shall be properly documented. All interfaces which were broken by
de-integration shall be re-verified and all relevant integration tests shall be re-
peated.

These tests are also called regression tests.

5.4.5 Test versus verification stages

The overall test programme shall cover development, qualification, acceptance,
pre-launch, in-orbit and post landing testing as necessary; in this respect the test
programme shall be tailored to each specific project or product and shall comply
with the Standard Test Requirements defined in ECSS-E-10-03.

5.4.6 Test versus verification levels

The overall test programme shall cover the different verification levels as necess-
ary; in this respect it shall be tailored to each specific project and product and shall
comply with the Standard Test Requirements defined in ECSS-E-10-03.

5.4.7 Test matrices

Starting from the applicable verification matrix, test matrices should be estab-
lished, to show the correlation of requirements categories with the test to be per-
formed at the different levels in the various verification stages.

They identify the test verification events to be used for planning purposes.

5.5 Verification by analysis

30

An Analysis programme compatible with the selected verification approach shall
be defined on the basis of the verification strategies for the various requirement
categories.

5.5.1 Analysis programme definition

In defining the Analysis programme, the following factors shall be taken into ac-
count:

a. theanalytical technique shall be validated (verification by analysis is depend-
ant on the quality of the analytical techniques and on the experience gained
in using them);

b. analysis may be used in support of test or vice versa;

when analysis is supported by test data, testing shall be performed on a repre-
sentative model;

d. analysis for verification may be based on design analysis.
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5.5.2 Verification analysis criteria

In performing the verification analyses, the following criteria shall be applied:

® The modelling system used shall be described, and its usage justified.
The product configuration to which the analysis is applied shall be identified.
All boundary conditions shall be stated.

All assumptions used in the analysis shall be stated.

The field of investigation and the range of validity of the results shall be
defined.

® The analytical uncertainty shall be taken into account such that specified
performance is demonstrated with an adequate margin.

® Analysis shall cover both the nominal and the worst case conditions.

5.5.2.1 Similarity criteria

For an article “A” to be considered as “verified by similarity” to an article “B” the
following criteria shall be satisfied:

® Article “A” is a minor variation of article “B” (i.e. by substitution of parts and
materials with equivalent reliability items).

® Articles “A” and “B” perform equivalent functions (with “B” qualified for an
equivalent or longer operating life with variations only in terms of
performance such as accuracy, sensitivity or input-output characteristics).

® Articles “A” and “B” are produced by the same manufacturer using identical
tools and manufacturing processes (in case specific technology or knowledge
are required).

® The environments encountered by article “B” during its verification life cycle
are equal to or more severe than the verification environments intended for
article “A”.

® Article “B” was not qualified by similarity.

5.5.3 Analysis versus verification stages

Verification by analysis should be used in the qualification stage only.

5.5.4 Analysis versus verification levels

Verification by analysis may be used at all verification levels.

5.5.5 Analysis matrices

Starting from the applicable verification matrix, Analysis matrices may be estab-
lished, showing the correlation of the requirements categories with the analyses
to be performed at the different levels.

These matrices identify the Analysis verification events to be used for planning
purposes.

5.6 Verification by Review-of-design

A Review-of-design programme compatible with the selected verification ap-
proach shall be defined on the basis of the verification strategies for the different
requirements categories.

5.6.1 Review-of-design programme definition

In defining the Review-of-design programme, the following factors shall be taken
into account:

a. The activity shall consist of reviewing a document or drawing for conformance
to a specific requirement.
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b. The activity should be carried out simultaneously to the product design
reviews.

¢. The activity may include the review of lower level records (e.g. requirement
verified by test at lower level).
5.6.2 Review-of-design versus verification stages

Verification by Review-of-design should be used in the qualification stage only.

5.6.3 Review-of-design versus verification levels

Verification by Review-of-design may be used at all verification levels.

5.6.4 Review-of-design matrices

Starting from the applicable verification matrix, Review-of-design matrices may
be established, showing the correlation of the requirement categories with the Re-
view-of-design activities to be performed at the different levels.

These matrices identify the Review-of-design verification events to be used for
planning purposes.

5.7 Verification by inspection

An Inspection programme compatible with the selected verification approach and
model philosophy shall be defined on the basis of the verification strategies for the
different requirement categories.

5.7.1 Inspection programme definition

In defining the Inspection programme the following factors shall be taken into ac-
count:

a. The activity shall consist of inspecting hardware and software for
conformance to applicable documentation.

b. Inspection could be complementary to Review-of-design.

The activity should be carried out together with quality assurance tasks dur-
ing manufacturing or integration process.

d. The activity may be performed by the crew during in-orbit verification.

5.7.2 Inspection versus verification stages

Verification by Inspection may be used in all stages.

5.7.3 Inspection versus verification levels

Verification by Inspection may be used at all verification levels.

5.7.4 Inspection matrices

Starting from the applicable verification matrix, Inspection matrices may be es-
tablished, showing the correlation of the requirement categories with the inspec-
tions to be performed at the different levels in the applicable verification stages

These matrices identify the Inspection verification events to be used for planning
purposes.

5.8 Re-flight verification

32

5.8.1 Re-flight verification programme

A new verification programme based on the previous flight shall be established by
reviewing and assessing existing documentation, on the basis of the requirements
for the new flight and by inspecting the hardware and software to be reflown.
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5.8.2 Re-flight verification activities
The following covers both, re-flight with or without design changes.

For planning and identification activities the following documents shall be re-
viewed, analysed and assessed.

a.

End Item Data Package (EIDP)
The EIDP shall be checked item by item to identify re-verification activities.

FMECA
The FMECA shall be reviewed for validity.

Historical Records shall be analysed for events during integration, test,
mission, re-integration and transport.

Nonconformance (NCR) and Deviations shall be screened for potential
transfer to a “new” NCR/deviation (see ECSS-Q-20-09).

The previous NCR/deviation-No. shall be recorded as reference on the new es-
tablished NCR/deviation for traceability.

Mission Anomaly and Failure Reports shall be reviewed for their impact
on re-flight verification.

Specifications and I/F Requirement Documents

For the planned re-flight of a product, specifications and I/F requirement
documents shall be reviewed with respect to applicability of existing require-
ments, new requirements, new accommodation, new environment and acti-
vities for refurbishment including design changes.

This may result in an update of the specification with new or changed verifica-
tions.

The Structural Analysis, the Fracture Control Analysis, or the Life Li-
mited Item List shall identify those areas (e.g. joints) which requires access
(requirement for de-integration) for visual inspection or non-destructive-
inspection before re-flight.
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Verification implementation

The following general aspects shall be considered by those involved in establish-
ing and implementing a verification programme:

a.

b.

J-

k.

Ensure the definition of correct verification criteria for each requirement by
participating in the preparation of specifications.

Verification has an impact on the design (e.g. modularity, testability, accessi-
bility).

Ensure a coherent approach to verification implementation throughout the
various levels in order to achieve a verified product.

Ensure early verification of critical items to reduce the risks of late failure
identification.

Optimize the design and use of ground support equipment, simulators and
test software (e.g. re-use for flight operations).

Minimize cost and schedule by avoiding duplication of tasks.
Optimize the use of test facilities.

Plan for feedback to the verification activity from the in-orbit results in case
of multi-mission projects or recurring products.

Ensure suitable coverage of the interface verification.
Investigate innovative solutions which may reduce overall verification costs.

Provide adequate visibility and objective evidence of verifications performed.

6.1 Verification responsibilities

The supplier shall assign clear responsibility for the implementation of the Verifi-
cation Programme.

The verification personnel shall be involved from the early project phases in order
to follow a concurrent engineering approach which avoids separation between
verification requirement definition and verification implementation.

Typical verification responsibilities are described in annex B.5.
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6.1.1 Verification Control Board (VCB)

The VCB shall be established with the participation of customer and supplier.

The objective of the VCB is to assess and approve the status of the verification pro-
cess including the approval of the verification close-out through the VCD.

Verification status should be carried out periodically during the execution of the
project implementation and on the occasions of the important reviews.

6.1.2 Test Readiness Review (TRR) and Post Test Review (PTR)

The supplier shall convene reviews to declare the readiness for test and to review
the preliminary results in order to declare the test completion.

These reviews shall be carried out prior to and after each main integration and
test activity (see ECSS-Q-20).

The customer should be invited to attend each review.

6.1.3 Nonconformance Review Board (NRB)

When a major nonconformance is detected during verification activities, a Non-
conformance report shall be written and processed by the NRB (see
ECSS-Q-20-09).

In particular, the use of a failure questionnaire is strongly recommended to collect
statistical information for entry into a data base which holds verification lessons
learnt as a result of verification activities.

6.1.4 Verification responsibilities documentation

Verification responsibilities shall be documented by the supplier and approved by
the customer (see 6.5 for documentation details).

No verification process activity should start before the approval of the governing
document .

6.2 Verification planning

36

On the basis of the logic of the verification process and taking into account the
model philosophy, the verification strategies, the integration and test pro-
gramme, the analysis/review-of-design/inspection programme and the identified
verification tools, a verification planning activity shall be established which syn-
chronizes the verification activities with the project milestones and programma-
tic constraints.

The level of detail varies with the type of product and in relationship with the
actual phase of the project.

6.2.1 Verification planning content

The verification planning activity shall take into account the following elements:
product tree (starting from the lowest level);

applicable models;

estimated time effort for procurement/design/manufacturing of each model;
utilization of models (in line with the model philosophy);

estimated time effort for integration of models;

selected test programme and sequences at different levels with estimated
time and resources;
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® Analysis, Review-of-design and Inspection activities suitably combined on
the basis of the verification strategies and estimated time and resources;

® the activities and time associated with the procurement of the required
verification tools;

® the project milestones and the relevant verification output.

6.2.2 Phasing with project life cycle
The verification planning shall be properly phased with the project life cycle.

Figure 1 shows a typical verification process with its output in relation to the pro-
ject phases and milestones (as described in ECSS-M-30A).

Guidelines for verification activities are described in annex B.4.

6.2.3 Verification planning documentation

Dedicated documentation shall be generated by the supplier to provide proper
evidence of the verification process planning and shall form the basis of the subse-
quent implementation (for details on documentation see subclause 6.5.1.3).

The documentation shall be approved by the customer.

6.3 Verification tools

The degree of verification applied to tools used to support the verification pro-
gramme shall be established.

Formal verification procedures shall be applied to tools which are specified as de-
liverable items.
6.3.1 Tools validation

Evidence that the tools are suitable for their intended use shall be provided.

6.3.2 Ground Support Equipment (GSE)

Ground Support Equipment is used to support assembly, integration, test, handl-
ing, transport and launch campaign activities.

6.3.2.1 GSE validation

The GSE shall be validated based on expected environmental conditions and op-
erational constraints.

Hazards to personnel, flight hardware, facilities and environments shall be pro-
cessed in accordance with ECSS-Q-40.
6.3.2.2 GSE test program

A test programme shall be established in order to validate the functions and per-
formance of all GSE equipment and the compatibility of the interfaces with flight
items and facilities.

6.3.2.3 Modified or redesigned GSE

Modified or redesigned GSE, or GSE used in a new application, shall be revali-
dated to the extent necessary prior to use.
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6.3.3 Software Validation Facility (SVF)

The SVF shall provide a test bench able to support all phases of onboard software
test and validation. It is used prior to the integration of the software into the
target hardware during the software development activity, as a tool to support
independent software validation and to support software maintenance.

In particular, the SVF shall support:

a. modelling of the environment in which the software has to operate (including
the capability for margins and error injection);

b. verification of the onboard software in operational conditions, using non-in-
trusive methods;

c. debugging and trouble-shooting of onboard software.

6.3.3.1 SVF validation

The SVF shall be validated by comparing the results of test simulation activities
with the required performance.

6.3.4 Simulators

Simulators may be used at all levels to simulate items, functions, conditions or
interfaces in absence of the real hardware and software during integration and
test activities.

6.3.4.1 Simulators validation

Validation shall demonstrate that the simulator characteristics are consistent
with the test to be supported.

6.3.5 Software tools for verification by analysis

Software tools are often utilized to carry out the analytical verification.

6.3.5.1 Analytical software tools validation
Tools already validated for similar applications shall be preferred.
Their suitability for the intended application shall be assessed.

Non-validated tools shall be subjected to a validation process prior to their use.

6.3.6 Integration and test facilities and equipment

Integration and test facilities and laboratory test equipment may be used to sup-
port the integration and test programme.

6.3.6.1 Integration and test facilities and equipment validation

The suitability of such facilities and equipment in terms of performance and ca-
libration shall be demonstrated as part of the overall integration and test process.

6.4 Verification execution and control

The implementation of the verification programme shall be monitored following
a day-by-day verification control concept oriented to identify potential problems,
with the object of reducing risk of cost increasing and schedule slippage.

6.4.1 Verification Data Base

The verification process should be supported by a verification data base which al-
lows:

® gsystematic traceability of all requirements at each verification level,
® the possibility to perform coherence checks between products and levels;

® monitoring of the verification process throughout the project life cycle;
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® identification of impacts at the various levels in case of change of
requirements or criticalities during lower level verification;

o immediate and flexible reporting of data in support of the preparation of the
project verification documentation;

® minimization of repetitive jobs;
® climination of errors;

® integration into the higher level of the lower level verification data.

6.4.2 Re-verification

Each requirement should be verified only once, but additional re-verification
shall be performed in the following cases:

e following failure and repair as decided by NRB (see ECSS-Q-20-09);
after disassembly or demating;
for products to be re-flown;

after refurbishment, maintenance or design changes;

following changes of requirements after initial verification.

6.4.3 Verification execution evidence

The documented evidence of verification or re-verification performed shall be pro-
vided by the supplier to the customer(for details on documentation see subclause
6.5).

6.4.4 Verification close-out

The documented evidence of verification close-out shall be provided by the
supplier and submitted for agreement by the customer (for details on documenta-
tion see subclause 6.5). If a document provided for verification close-out has been
approved the related verification shall be considered closed.

6.4.5 Test effectiveness

In order to optimize the test activities an evaluation shall be performed consider-
ing the ability of specific tests to detect failures (test effectiveness).

The optimization of test activities shall consider associated costs and risks.
The evaluation of the test effectiveness should be based on statistical data.

This evaluation is based on the fact that the failures detected during ground test-
ing are only a portion of the spacecraft infant mortality failures; some failures es-
cape testing and they may end up as early flight failures.

The most effective tests shall be selected to reduce early flight failures.

6.4.6 Verification lessons learnt

The lessons learnt from the verification process (including test effectiveness re-
sults) shall be collected and fed forward into the definition of the next verification
programme.



ECSS-E-10-02A
17 November 1998

6.5 Verification documentation

The verification process and its implementation activities shall be documented by
means of a specific set of verification documents.

This activity is a compromise between minimizing documentation effort, to meet
cost constraints and the requirement to properly trace the verification events,
which is fundamental in order to reduce risks and to facilitate recovery actions
in case of problems.

The verification process documentation is summarized in Figure 2.

NOTE The arrows reflect logical connection between documents
and do not necessarily represent the process flow.

With this approach, taking as an example a system thermal requirement to be
verified with thermal balance test and associated analysis in qualification stage,
the following documentation steps should apply:

® The requirement is identified in the relevant system specification together
with its verification entries (i.e. “I” and “A” methods at “System” level in
“Qualification” stage) in the associated verification matrix.

® The system assembly, integration and verification plan defines the relevant
verification events and associated flows (i.e. thermal balance test and
thermal analysis), outlining them in the dedicated activity sheets.

® The specific test requirements, which take into account project general test
requirements contained in the test requirement specification, are
subsequently detailed in a thermal balance test specification which is
followed by several test procedures with the relevant step-by-step
instructions.

® The test results are summarized in the dedicated test report.

® In parallel the required analysis is carried out in relationship to the test
activities (i.e. test prediction/correlation) and the results presented in the
relevant analysis report.

® The synthesis of the performed verification activities (test plus analysis) is
described in the verification report.

® The system verification control document currently traces the status of the
verification implementation and finally gives the evidence of the
requirement verification close-out.

6.5.1 Verification documents
The applicability of the following verification documents to projects and products
shall be considered (DRD’s number refers to annex A).

6.5.1.1 Verification matrix

The verification matrix shall define for each requirement the corresponding
verification method at the applicable verification level in the relevant verification
stage. It may be included in the product specification.

The verification matrix is the starting point for the VCD.

This document shall be in accordance with the DRD in annex C.
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6.5.1.2 Test requirement specification

The test requirement specification is typically a system support specification ap-
plicable to all verification levels through the relevant product specifications (e.g.
system, subsystem and equipment specification).

It shall contain the general test requirements in terms of type of tests, sequences,
margins, durations, tolerances, screening policy and methodology.

This document should be a tailored version of ECSS-E-10-03 (Testing). For de-
tails see ECSS-E-10-03.

6.5.1.3 Assembly Integration and Verification (AIV) plan

The AIV plan shall be the master plan for the project verification process and shall
demonstrate how the requirements will be verified by a coherent implementation
approach. This plan includes the assembly, integration and test planning.

In specific circumstances (e.g. project with a complex production cycle) assembly
and integration plan may be a separated document.

For certain lower level product (e.g. simple equipment) the AIV plan could be
practically coincident with the test plan.

It shall contain the overall verification approach, the model philosophy, the hard-
ware matrix, the verification strategies for each requirement category, the analy-
sis, review-of-design and inspection programme, the assembly integration and
test programme, the verification activity sheets and the relevant planning, the
selected test facilities, the verification tools, the verification control methodology,
the involved documentation, the verification management and organization. The
document shall be in accordance with the DRD in annex D.

6.5.1.4 Verification Control Document (VCD)

The Verification Control Document shall list all the requirements to be verified
with the selected methods in the applicable stages at the defined levels (in this
sense it replaces the verification matrix) and provides traceability during the
phase C/D, how and when each requirement is planned to be verified and is
actually verified. The document shall be in accordance with the DRD in annex E.

The VCD requires formal concurrence by the customer and becomes part of the
EIDP as detailed in ECSS-Q-20.

6.5.1.5 Test specification

The test specification may be prepared for specific test activity(ies) described in
the AIV plan activity sheets with the objective to detail the test requirements for
special purposes (e.g. to interface with a test facility).

This document reflects an intermediate step in the test process definition between
the overall planning (AIV plan) and the specific test procedure. It could be com-
bined with the above documents depending on actual project requirements.

The test specification contains the activity objectives, the selected approach, the
article configuration, the set-up description, the necessary GSE, the equipment
and instrumentation, the conditions for the activity, the required facilities, the
sequence of activities with the detailed verification requirements, the success cri-
teria, the organization and responsibilities, the involved documentation, the rela-
tionship with product assurance activities, the schedule. The document shall be
in accordance with the DRD in annex F.
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6.5.1.6 Test procedure

The test procedure shall provide detailed step-by-step instructions for conducting
test activities in agreement with the relevant test requirements.

The test procedure shall contain the activity objective, the applicable documents,
the references to the relevant test specification, the participants required, the ar-
ticle and tools configuration list, the step-by-step procedures.

The document shall be in accordance with the DRD in annex G.

6.5.1.7 Test report

The test report shall describe test performance, results and conclusions in the
light of the test requirements.

This report shall contain the introduction, the test description, the test results
including the as-run test procedures, the considerations and conclusions with
particular emphasis on the close-out of the relevant verification requirements in-
cluding any deviation.

The document shall be in accordance with the DRD in annex H.

6.5.1.8 Analysis report

The analysis report shall describe, for each analysis, the relevant assumptions,
utilized methods, techniques and results.

It shall contain proper evidence that the relevant requirements are verified and
the indication of deviations.

The document shall be in accordance with the DRD in annex I.

6.5.1.9 Review-of-design report

The review-of-design report shall describe each verification activity performed
for reviewing documentation.

It shall contain proper evidence that the relevant requirements are verified and
the indication of any deviation.

The document shall be in accordance with the DRD in annex J.

6.5.1.10 Inspection report

The inspection report shall describe each verification activity performed for in-
specting hardware.

It shall contain proper evidence that the relevant requirements are verified and
the indication of any deviation.

The document shall be in accordance with the DRD in annex K.

6.5.1.11 Verification report

The verification report may be prepared in case that more than one of the defined
verification methods are utilized to verify a requirement or a specific set of re-
quirements.

It shall explain the approach followed and how the verification methods were
combined to achieve the verification objectives.

The positive achievement constitutes the completion of verification for the par-
ticular requirement.

The document shall be in accordance with the DRD in annex L.
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6.5.2 Other documents

In addition to the above major documentation, other off-line documents may be
part of the verification process to provide the necessary traceability and event re-
cord, such as: test configuration list (TCL), end-item data packages, logbooks (in-
cluding work items and deviation work items), nonconformance reports (NCRs),
request for waivers (RFWs), manuals, simulation plans, verification tools docu-
mentation.
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Annex A (normative)

Verification documents

In line with the requirements of subclause 6.5, the following Document Require-
ments Definitons as listed in the DRD Index of Table A-1 are applicable to the
verification documentation.

The table includes the DRD number, title, applicability to project phases (as de-
scribed in ECSS-M-30), delivery and remarks.

The DRDs, the applicability to project phases and the delivery events have to be
tailored for the specific project in line with the requirements of this standard.

As a general rule, the content of the verification documentation shall be clear and
precise, without possibility of different interpretation.
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Table A-1: ECSS-E-10-02 DRD Index

DRD Number DRD Title Applicable to Deliver at Remarks
(phase)
AB|C/DE
ECSS-E-10-02A | Verification X IX X PRR, SRR, PDR, |Will be
annex C matrix CDR eventually
incorporated in
the VCD as
soon as frozen
ECSS-E-10-02A | Assembly, XX XXX PRR, SRR, PDR, |Includes
annex D Integration and CDR, QR, AR, Assembly,
Verification (AIV) LRR, EOL Integration and
plan Test plan
ECSS-E-10-02A | Verification XX XX Periodically as a
annex E Control Document minimum at
(VCD) SRR, PDR, CDR,
QR, AR, LRR,
EOL
ECSS-E-10-02A |Test specification XX Several months
annex F before test
ECSS-E-10-02A |Test procedure XX |X Few weeks before
annex G test
ECSS-E-10-02A |Test report XX |X Few weeks after
annex H tests
ECSS-E-10-02A | Analysis report XXX Few weeks after
annex [ analysis
ECSS-E-10-02A | Review-of-Design XX Few weeks after
annex J report review of design
ECSS-E-10-02A | Inspection report X X |X Few weeks after
annex K inspection
ECSS-E-10-02A | Verification report XXX Few weeks after
annex L completion of the
last verification
activities
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Annex B (informative)

Verification guidelines

B.1 Model and model philosophy definition guidelines

In line with the requirements of subclause 5.3, the following guidelines are in-
tended to help the definition of the models involved in the verification process and
the selection of the associated model philosophy. Examples of typical models and
philosophies applied to different type of projects are presented together with
suggestions for their effective application. The concept of hardware matrix and
associated data is also introduced.

B.1.1 Models description

Various types of models can be employed according to verification requirements,
and a short description of the major physical models used is given.

These models shall be maintained under configuration control (except models
used for development purposes, if not otherwise specified).

Table B-1 provides a schematic summary of the models with related objectives,
representativeness and applicability.

B.1.1.1 Mock-up (MU)

Mock-ups are used in support to design definition for overall architecture analy-
ses, configuration design and assessment, interface control and definition,
human factors assessment, operational procedures evaluation, layout optimiz-
ation.

According to their representativeness, mock-ups are classified as:

® Low fidelity: to be used in the verification initial phases (generally, mock-ups
for human factors engineering requirement development activities are low
fidelity type).

e High fidelity: under configuration control in all areas where interface control
and flight hardware manufacturing support is provided (e.g. area of utility
routing, connector brackets, attach points).

The mock-ups are intended as incremental tools, i.e. they are progressively up-

graded with time to reflect the final configuration, as applicable.

Mock-ups intended for human factors evaluation are also used for parabolic
flight, buoyancy and swimming pool tests. Their representativeness depends on
the type of test to be performed.

49



ECSS-E-10-02A
17 November 1998

50

B.1.1.2 Development Model (DM)

Development models are used in support to the development.

In general these models are necessary in the areas of new design or where sub-
stantial redesign is required.

They are applicable to every type of product (e.g. electronic box, mechanisms,
structural parts and thermal equipment) and may be subjected to functional and
environmental testing.

Development models of subsystems are also envisaged such as: Thermal Control
active control loop breadboards, attitude and orbit control system/guidance and
navigation control benches.

B.1.1.3 Integration Model (IM)

The integration models (sometimes called also electrical models) are functionally
representative of the end items in terms of electronic and software.

They are used for functional and interface tests and for failure mode investiga-
tions.

Commercial parts are utilized, but they are typically procured from the same
manufacturer of the hi-rel parts to be used in the flight end item.

B.1.1.4 Suitcase

The suitcase is designed to simulate functional performance both in terms of data
handling (e.g. telecommand and telemetry as formats, bit rates, packet type) and
of radiofrequency.

The suitcase shall include all the necessary functional simulations (e.g. decoder,
transponder).

The suitcase is used to test the links with the ground segment or other external
infrastructures.

B.1.1.5 Structural Model (SM)

The structural model is fully representative of the end item for structural aspects.

It is used for qualification of the structural design and for mathematical models
correlation.

Generally the system structural model consists of a representative structure,
with structural dummies of the equipment. It includes also representative mech-
anical parts of other subsystems (e.g. mechanisms, solar panels).

SM is also used for a final validation of test facilities/GSE and related procedures.

B.1.1.6 Thermal Model (TM)

The thermal model is fully representative of the thermal properties of the end
item.

It is used for the qualification of the thermal design and for the correlation of
mathematical models.

Generally the system thermal model consists of a representative structure with
thermal dummies of the equipment. It includes also representative thermal parts
of other subsystems.
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B.1.1.7 Structural-Thermal Model (STM)

The structural-thermal model combines the objectives of the structural model
and thermal model.

It consists, at system level, of a representative structure equipped with thermo-
structural dummies of equipment.

On the other hand, the structural-thermal model can be also a structural model
refurbished for thermal verification purposes after structural qualification (in
this event no potentially destructive tests are performed on the SM).

B.1.1.8 Engineering Model (EM)

The engineering model is flight representative in form, fit and function, without
full redundancy and hi-rel parts.

The engineering models are used for functional qualification, except redundancy
verification, failure survival demonstration and parameter drift checking.

The EM is also used for final validation of test facilities and GSE and the related
procedures.

B.1.1.9 Engineering Qualification Model (EQM)

The engineering qualification model fully reflects the design of the end item, ex-
cept for the parts standard (commercial parts are allowed, but these are typically
procured from the same manufacturer of the hi-rel parts).

The engineering qualification models are used for functional performance qualifi-
cation (including verification of procedures for failure detection, confirmation,
isolation and recovery and for redundancy management) and EMC testing.

They may also be used for environmental testing if the project authority accepts
the risk.

B.1.1.10 Qualification Model (QM)

The qualification model fully reflects the end item design in all aspects.

The qualification models are used for full level functional and environmental
qualification tests.

They are required only for equipment/subsystems of new design or requiring
delta qualification for adaptation to the project.

B.1.1.11 Flight Model (FM)
The flight model is the flight end item configured as described in ECSS-M-40.
It is subjected to formal functional and environmental acceptance testing.

B.1.1.12 Protoflight Model (PFM)

The protoflight model is the flight end item on which a partial or complete proto-
flight qualification test campaign is performed before flight.

The applicability of a protoflight model, when mechanisms are present, shall be
carefully evaluated (limited life problems).

B.1.1.13 Flight Spare (FS)

The flight spare is the spare end item for flight. It is subjected to formal accept-
ance testing.

Refurbished qualification items may be used as flight spares. In general, qualifi-
cation items that have been identified by a FMECA (see ECSS-Q-30) as a single
point failure in the severity category “loss of mission”, should never be used for
flight.
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B.1.1.14 Function Oriented Models

The function oriented models are dedicated to the qualification of particular func-
tional requirements.

They are end item representative as necessary for the limited qualification objec-
tives.

The definition of these models depends on project characteristics and verification
requirements.

Examples of function oriented models are:

software validation facility;

aerodynamic models;
® robotics and automation models;
® ground segment functional models.

B.1.1.15 Training Model

Training models are dedicated to development and training of flight procedures.
Therefore, they are typically a functional representative of the flight model modi-
fied to be capable to function under natural gravity.

Training models may be used to:

train flight crew and ground personnel;

develop and verify procedures;
® establish training records;
® perform baseline data collection.

B.1.1.16 Simulators

Simulators are dedicated to the validation of operational scenarios whenever the
actual system constituents are not available. Typical simulators and their uses
can be:

e I/F simulators: structural interface device, integration testing;

® environmental simulators: environmental testing, operational scenario vali-
dation (e.g. solar chambers, water submersion model);

® system simulators: operational scenario validation, integrated flight-ground
operations training, mission simulations, joint integrated simulations.

Depending on the individual mission and purpose common model fidelity may
range from mock-up to simple front-end fidelity or to flight representative.

B.1.1.17 Other man-oriented models

These models are dedicated to the qualification of particular human factors en-
gineering requirements.

Their representativeness is limited, depending on qualification objectives.

B.1.2 Model philosophies description

Several types of model philosophies may be employed according to verification re-
quirements.

A short description of the major model philosophies utilized in the verification
process is given in what follows.

B.1.2.1 Prototype Philosophy

This approach is generally used in projects for which all affordable measures are
taken to achieve minimum risk. The typical characteristics of these projects are:

® new and/or complex design;
® impossibility to be recovered or repaired after launch;
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® gpecial mission requirements.

The prototype approach makes an extensive use of the above defined models to
cover verification necessities.

The advantages of this approach are:

® Jow risks;

® possibility to perform parallel activities on different models;
® completion of qualification activities prior to acceptance;
°

possibility to use QM or EQM (see Table B-1) as an integration spare during
high level activities.

The disadvantage is high costs.

On the basis of project requirements, the related model philosophy shall be
tailored.

Figures B-1 and B-2 show examples of prototype philosophies for unmanned and
manned projects respectively.

In the figures the different models and their flow at the several verification levels
together with the respective test activities and the final utilization are identified.

In particular the Figure B-1 shows the common case in which, after the thermal/
structural qualification, parts of the STM (namely structure and thermal control)
are utilized to complete EM in addition to EM/QM equipment. It shall be noted
that after the system electrical/functional qualification the EM is used for ground
support to flight operation. Feedback is also allowed from qualification on the FM
manufacturing.

Figure B-2 shows a typical model philosophy for a manned project, in which el-
ement level mock-ups are utilized for interface/layout optimization and human
factor engineering dedicated verifications. High fidelity mock-up in conjunction
with IM will be finally utilized for crew training on ground.

In addition, after system functional, thermal and structural interface verification
between elements, EM and STM will be used for flight simulation on ground.

The FM will be subjected to an orbital flight test for final in-orbit verification.
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Table B-1: Model definition

Model Objectives Representativeness Applicability Remarks
Mock-Up (MU) ® |/F layout optimiz- ® Geometrical configuration e System/element levels e According to their repre-
ation/ assessment e Layouts sentafiveness MUs are
e Infegration procedure | ¢ |nferfaces classified os:
validation - Low fidelity
o Accommodation - High fidelity (fo be
checks maintained under con-
figuration control)
Development e Confirmation of de- | @ Total conformity with functional electri- | ® All levels o Development festing
Model (DM) sign feasibility cal & S/W req. in agreement with verif. o Somefime it is also
objectives (size, shape & I/Fs could called breadboard
not be representative)
Integration Model | ® Functional develop- | @ Functional representativeness o All levels o Development festing
Q) ment o Commercial parts e It could be considered
® S/W development e Simulators of missing parts something in befween a
e Procedure validation mock-up and an EM
e Sometime is called also
Electrical Model
Suitcase e Simulation of func- o Flight design e Equipment level e Qualification festing

(SM)

tural design

Validation of struc-
tural mathematical
model

tural parameters
® Equipment structural dummies

Sometime it could be

considered system level
if involves other SS or is
merged with the sysfem

test flow

fional & RF e Commercial parts ® System level
performances ) )
e Functional representativeness
Structural Model | ® Qualification struc- | @ Flight standard with respect to struc- | ® SS level (structure) e Qualification testing

Thermal Model
am

Qualification of ther-
mal design

Validation of thermal
mathematical model

o Flight standard with respect fo thermal
parameters

o Equipment thermal dummies

SS level (thermal control)

Sometime it could be

considered system level
if involves other SS or is
merged with the sysfem

e Qualification testing

fest flow

Structural-Ther- | ® SM & TM objectives | ® SM & TM representativeness ® System level e Qualification testing
mal Model (STM) e Equipment thermo sfructural dummies
Engineering Mod- | ® Functional qualifica- | @ Flight representative in form-fit-function | @ All levels o Partial functional qualifi-
el (EM) tion failure survival cation testing

demonsiration & e Flight design without redundancies and

parameter drift hi-rel parts

checking
Engineering Qual-| ® Functional qualifica- | @ Full flight design o All levels e Functional qualification
ification Model fion of design & I/Fs o MIL-Grade parts procured from the festing
(EQM) e EMC same manufacturer of hi-rel parts
Qualification e Design qualification | @ Full flight design & flight standard e Equipment level e Qualification testing
Model (QM) ® SS level
Flight Model (FM) | ® Flight use o Full flight design & flight standard o All levels e Acceptance festing
Protoflight Model | ® Flight use design o Full flight design & flight standard o All levels e Protoflight qualification
(PFM) qualification testing
Flight Spare (FS) | ® Spare for flight use o Full flight design & flight standard ® Equipment level e Acceptance festing

enfed Models

the applicable HFE
requirements

the limited qualification objectives

Function Oriented | ® Qualification against | @ Flight representative as necessary for | @ All levels e Qualification festing
Models the applicable func- the limited qualification objectives oriented to a specific
tional requirements function or requirement
Training Model e Flight fraining base- | @ Flight representafive with modifications | @ All levels e Qualification testing
line data fo allow for normal gravity operation orienfed to specific HFE
requirements
Simulators o \/alidation of oper- o Flight representative as necessary for | @ All levels e Qualification festing
ations concepfs the applicable qualification objectives orienfed to specific HFE
requirements
Other Man Ori- | @ Qualification against | @ Flight representative as necessary for | @ All levels e Qualification festing

orienfed to specific HFE
requirements
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B.1.2.2 Protoflight philosophy

This approach is applied to projects whose characteristics are:

® 1o critical technology is employed in the design;

e qualified hardware is extensively used;

® compromise is permitted to reduce cost, accepting a moderate level of risk.

The pure protoflight approach is based on a single model (Protoflight Model: see
Table B-1) to be flown after it has been subjected to a protoflight qualification and
acceptance test campaign (see ECSS-E-10-03 for details).

The advantage of this approach is its low cost.

The disadvantages are:

® increased risks;

® gerial activity flow on the same model,;

® contextual qualification and acceptance Activities;

® 1o integration spares.

In the event of recurring units the following shall be taken into account:

® the recurring unit will be PFM if its design has been significantly modified
with respect to the qualified flight item,;

® therecurring unit will be FM if no or minor modifications (not requiring delta
qualification by test) have been carried out.

Figure B-3 shows an example of protoflight model philosophy for a project having

also incorporated subsystem activities into the system responsibility, formally

deleting the subsystem verification level.

EQMs are utilized at equipment level for pre-qualification tests only in few cases

in which significant design modifications would occur.
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Figure B-3: Protoflight Model philosophy

B.1.2.3 Hybrid philosophy
This philosophy is a compromise between prototype and protoflight approaches.

The hybrid model philosophy is used in projects where advanced qualification
activities shall be performed in areas of new design or in areas having a critical
impact on the verification programme.

The hybrid approach always assumes a protoflight model be flown after a proto-
flight test campaign whose scope is reduced with respect to that of the pure proto-
flight approach (see ECSS-E-10-03).

Specific qualification tests in the critical areas are carried out on dedicated mo-
dels (see Table B-1). In these areas only acceptance testing is performed on the
PFM.

The advantages and disadvantages of this approach are intermediate between
those of the prototype and the protoflight approaches in terms of risks, costs and
schedule.

It represents a good compromise, in fact this is the reason why it is often selected.
In particular in the hybrid approach it is possible to:
® perform some parallel activities;

® use QM and EQM (if foreseen in the model philosophy) as integration spares
during high level activities;

® comply with the delivery dates of high reliability components and accommo-
date possible use of commercial components.
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If, in the event of recurring units, the delta qualification cannot be covered by
dedicated models, subclause B.1.2.2 is applicable.

Figure B-4 shows an example of hybrid model philosophy for a scientific satellite
in which Payload instrument verification levels similar to the spacecraft subsys-
tem verification levels are defined.

It should be noted that:

® the decoupling of the STM activities from the EM activities allows pro-
gramme flexibility and reduction of schedule risks;

® the protoflight approach for the instruments will advance availability of the
Payload EM for the satellite functional qualification test campaign;

e the EQM or PFM is qualified at equipment level, depending on its develop-
ment status;

® asuitcase model and the software validation facility at satellite level may be
used to verify specific interface performance;

® a mock-up structure may be used for the EM configuration.

B.1.3 Hardware matrix

On the basis of the selected model philosophy and of the qualification status of the
equipment, a hardware matrix is prepared.

The equipment is typically classified according to the following categories:

Category A: Off-the-shelf equipment requiring no modification which has been
subjected to a qualification test programme for space applications at least as se-
vere as that imposed by the actual project specifications. Further qualification
testing is not required.

Category B: Off-the-shelf equipment requiring no modifications that have al-
ready been tested and qualified but subjected to a different qualification pro-
gramme or to a different environment. A delta qualification test programme shall
be decided and performed case by case.

Category C: Off-the-shelf equipment requiring minor design modifications. A
delta or full qualification test programme shall be decided on a case-by-case basis
depending on the impact of the required modification.

Category D: Newly designed and developed equipment or existing equipment re-
quiring major re-design. A full qualification test programme shall be imposed.

The type and the extent of the test programmes to be imposed for each category
depend also on the project model philosophy. The requirements for the test pro-
gramme definition are provided in ECSS-E-10-03.

The hardware matrix identifies for each equipment the related qualification
status and the required models.

Figure B-5 shows an example of hardware matrix for an earth observation satel-
lite.
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No. Subsystem/ Abbr. |Qual. DM STM [EM |FM |SP Remarks
Instrument Status
1 Structure STR D 1 1 * * STM Spare
2 Thermal control TCS D 1 * 1 1 * STM Spare
3 AOCS
® Coarse Sun Sensor CSS A 2% 1 2 * Dummy
® Star Tracker ST A 3* 1 3 * Dummy
e Star Tracker Electr. STE A 3* 1 3 * Dummy
® Gyro package GYR A 1* 1 1 * Dummy
® Gyro Electronic GYE A 4% 1 3 * Dummy
® Reaction wheel RW A 1* 1 4 * Dummy
® Wheel drive electronic WDE A 1* 1 1 * Dummy
® Actuator gyro electronic ADE A 1* 1 1 * Dummy
e Flap assembly FL D 1 2% 1 2%% * Dummy ** PFM
e Attitude control electronic ACE D 1 1* 1 1 * Dummy ** PFM
4 RCS
® Tanks B(A) 8* 8** 8 * Dummy ** from STM
e Thrusters A 12% 1 12 * Dummy
® Thrusters bracket D 4% 4%% 4 * Dummy ** from STM
e Latch valves A 11* 1 11 * Dummy
e Filter A 1* 1 1 * Dummy
e Flow meter D 1 1* 1 1 * Dummy
e Fill & drain valves A 3* 1 3 * Dummy
® Valve brackets D 2% 2%% 2 * Dummy ** from STM
® Pressure transducers A 3* 1 3 * Dummy
® Pipework D 1* 1% 1 * Dummy ** from STM
5 Power
® Power control unit PCU [} 1 1* 1% 1 * Dummy ** EQM
® Battery regulator unit BRU A 1* 1 1 * Dummy
® Battery mgm unit BMU A 1* 1 1 * Dummy
® Pyro drive unit PYR [} 1 1* 1% 1 * Dummy ** EQM
® Power distribution unit PDU D 1 1* 1 1% * Dummy ** PFM
e Battery BATT A 2% 2 2 * Dummy
6 OBDH
® Central terminal unit CTU A 1* 1 1 * Dummy
® Common pulsed distr. unit CPDU A 1* 1 1 * Dummy
e Digital bus unit DBU A 4% 4 4 * Dummy
e Intelligent control unit ICU C(D) 2% 2%% 2%% * Dummy ** EQM
® Mass memory unit MMU D(C) 1 1* 1 1 * Dummy ** PFM
® Remote bus interface RSI A 1 2% 2 2 * Dummy
7 Solar array
® Deployable panel D 2% 1 2 * Dummy
® Yokes D 1* 1% 2 * Dummy ** from STM
® Mid-panel body D 3* 1 1 * Dummy
8 TT&C
e Transponder [} 2% 1% 2 * Dummy
e RF distribution unit A 1* 1 1 * Dummy
® Antenna D 1 3* 1 3#* * Dummy ** 1PFM ** 2EQM
9 Harness D 1 1 1
10 Gradio Instrument D 1 1* 1 1 * Dummy ** PFM
11 GPS 1* 1 1% * Dummy ** PFM
12 Boom D 1* 1% 1 * Dummy ** from STM
13 Magnetometer 1* 1 1% * Dummy ** PFM

Figure B-5: Typical hardware matrix
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B.2 Specific tailoring guidelines
The content of the ECSS-E-10-02 shall be tailored to the specific product (e.g.
satellite, manned infrastructure, launcher, Ground Segment, Overall System,
Lower level product) and to the applicable project life cycle. In principle the fol-
lowing requirements applicability and tailoring are suggested.
Tailoring includes modification or deletion of the particular requirement. Applic-
ability may be exceptionally deviated by project specific constraints.

(Sub)clause Applicable Tailorable

4 Verification process X

4.1 Verification objectives X

4.2 Verification process logic X

4.2.1 Verification process flow X

4.2.2  Verification approach X

4.2.2.1 Verification approach derivation X

4.2.3 Verification close-out X

4.2.3.1 Verification close-out exceptions X

4.3 Verification methods X

4.3.1 Test (T) X

4.3.1.1 Test principles and procedures X

4.3.1.2 Test evaluation X

4.3.1.3 Demonstration X

4.3.2 Analysis (A) X

4.3.2.1 Analytical techniques X

4.3.2.2 Similarity X

4.3.3 Review-of-design (R) X

4.3.4 Inspection (I) X

4.4 Verification levels X

4.5 Verification stages (Equipment, Subsystem, Element, System) X

4.5.1 Qualification X

4.5.1.1 Qualification article X

4.5.1.2 Re-qualification X

4.5.2  Acceptance X

4.5.2.1 Acceptance article X

4.5.2.2 Re-certification X

4.5.3 Pre-launch X

4.5.4 In-orbit X

4.5.4.1 In-orbit re-verification X

45,5 Post-landing X

5 Verification strategy X

5.1 Requirements classification X

5.1.1 Requirements documentation X

5.1.2 Requirement characteristics X

5.1.3 Requirement criticality X

5.1.4 Requirements not to be tracked X

5.1.5 Requirements categories X

5.1.6 Requirements traceability X

5.1.7  Verification matrix X
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(Sub)clause Applicable Tailorable
5.2 Selection of methods, levels and stages of verification X

5.2.1 Selection of verification method X

5.2.2  Selection of verification level X

5.2.3  Selection of verification stages X

5.2.4  Additional rules for selection X
5.3 Selection of models X
5.3.1 Model philosophy definition X
5.3.2  Model applicability X
5.4 Verification by test X

5.4.1 Test programme definition X

5.4.2 Integration flow X

5.4.3 Integration tests X

5.4.4 Re-integration tests X
5.4.5 Test versus verification stages X
5.4.6  Test versus verification levels X
5.4.7 Test matrices X
5.5 Verification by analysis X

5.5.1 Analysis programme definition X

5.5.2  Verification analysis criteria X

5.5.2.1 Similarity criteria X

5.5.3  Analysis versus verification stages X

5.5.4  Analysis versus verification levels X

5.5.5  Analysis matrices X
5.6 Verification by Review-of-design X

5.6.1 Review-of-design programme definition X

5.6.2 Review-of-design versus verification stages X

5.6.3 Review-of-design versus verification levels X

5.6.4 Review-of-design matrices X
5.7 Verification by inspection X

5.7.1 Inspection programme definition X

5.7.2 Inspection versus verification stages X

5.7.3 Inspection versus verification levels X

5.7.4 Inspection matrices X
5.8 Re-flight verification X
5.8.1 Re-flight verification programme X
5.8.2  Re-flight verification activities X
6 Verification implementation X

6.1 Verification responsibilities X
6.1.1  Verification Control Board (VCB) X

6.1.2 Test Readiness Review (TRR) and Post Test Review X

(PTR)

6.1.3 Nonconformance Review Board (NRB) X

6.1.4 Verification responsibilities documentation X

6.2 Verification planning X
6.2.1 Verification planning content X
6.2.2 Phasing with project life cycle X
6.2.3  Verification planning documentation X
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(Sub)clause Applicable Tailorable

6.3

Verification tools

6.3.1

Tools validation

6.3.2

Ground Support Equipment (GSE)

6.3.2.1

GSE validation

6.3.2.2

GSE test program

6.3.2.3

PP P R |

Modified or redesigned GSE

6.3.3

Software Validation Facility (SVF) X

6.3.3.1

SVF validation X

6.3.4

Simulators

6.3.4.1

Simulators validation

6.3.5

Software tools for verification by analysis

6.3.5.1

Analytical software tools validation

6.3.6

Integration and test facilities and equipment

6.3.6.1

Integration and test facilities and equipment validation

6.4

Verification execution and control

6.4.1

Verification Data Base

6.4.2

Re-verification

6.4.3

Verification execution evidence

6.4.4

DAL P DA DR DR | D4 ] | 4 e

Verification close-out

6.4.5

Test effectiveness

6.4.6

Verification lessons learnt

6.5

slkallsl

Verification documentation

6.5.1

Verification documents

6.5.1.1

slie!

Verification matrix

6.5.1.2

Test requirement specification X

6.5.1.3

AIV plan

6.5.1.4.

slie!

Verification Control Document (VCD)

6.5.1.5

Test specification X

6.5.1.6

Test procedure

6.5.1.7

Test report

6.5.1.8

Analysis report

6.5.1.9

Review-of-design report

6.5.1.10 Inspection report

sl il

6.5.1.11 Verification report X

6.5.2

Other documents X

B.3

64

Re-verification review guidelines for re-flight

The following reminders are intended to be used as a check-list to create re-verifi-
cation requirements for re-flight.

Mechanical system

inspection for structural integrity/completeness (still in configuration?);
inspection for damage, wearout, abrasion, vacuum welding, surface finish;
inspection for any corrosion or other material incompatibility effects;
verification of all joints and securing devices;

verification after de-integration and assembly;

fit check with new flight ampoules, samples and other new dedicated items;
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dry or wet greasing inspection;
test of mechanical overload protections;

check of torque moments, self-locking moments, helicoil inserts and fas-
teners.

Structural system

® verification of interface loads, fatigue, fracture control;

® inspection/test for stress corrosion defects;

® inspection for any kind of corrosion.

Cooling system

® inspection of cooling lines for corrosion, deformation, cracks and cleanliness;
® inspection and test of all connections and valves;

® pressure proof and leak test;

® check of sealing and replace as necessary.

Pressure system

® check of sealing and replace as necessary;

® pressure proof and leak test;

® inspection and test of pressure components as regulators and valves;
°

in addition for pressure vessels: Verification of fracture mechanics, fatigue
analysis, stress-corrosion.

Vacuum system

® check of sealing and replace as necessary;

® vacuum quality test;

® leakage test;

e functional test.

Electrical systems

® Dbonding tests for all removed/re-installed or replaced units/items;
® replacement of fuses;

® verification of all electrical functions, parameters, limits, interfaces, calibra-
tion curves of sensors;

verification of redundancy;

verification of all electrical connections (Harness integrity, abrasion, con-
nector inspection, connector mating cycles);

e EMC requirements and tests or assessment.
Software

® configuration control and verification of possible changes with and to flight
hardware;

® verification of complete final software with flight hardware by test.
Safety/Dependability

e review of hazard controls;

® simulation of “redline limits” to verify existence of proper hazard controls;
® training of safety critical procedures;
°

review of verification method and close-out (all hazard reports and verifica-
tion tracking log) considering also the impact of all changes/modifications;

® verification of redundancy.

Environmental

® centre of gravity (on product level);

® mass determination (on product level);

e vibration (only on a very selected basis for refurbished sensitive items);
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® temperature cycling (only on a very selected basis for refurbished sensitive
items);

leak testing;
vacuum/pressure proof testing;

offgassing test in case refurbished items are not identical in material and if
material is unknown or if test data are not available;

® re-verification of micro-g-requirements.
Life limited items

® replacement where necessary for life and cycle limited items as well as wear
and tear. This includes the verification of conformance to material and safety
requirements if other material will be used;

® inspection intervals;

® worn parts and materials;
e EEE-parts.

Designation

® new designation/labelling.
Cleaning

® cleaning to be performed based on approved cleaning procedures and ap-
proved cleaning agents.

NOTE The above reminders represent a rough check-list only. Further
items might be valid due to uniqueness of individual missions
and/or products.

B.4 Verification activities guidelines

66

This subclause elaborates on the requirements of the verification process acti-
vities given in subclause 6.2 for a typical space programme, and the definitions
of phases and events of ECSS-M-30.

B.4.1 Phase A

During the Feasibility Phase (Phase A) the verification activities are focused on
the assessment of the general project requirements and on the definition of the
development and verification approach, including the Model Philosophy and the
associated Hardware Matrix.

The results are discussed at the Preliminary Requirement Review (PRR) in order
to assess the feasibility of the development and verification programme.

B.4.2 Phase B

During the Preliminary Definition Phase (Phase B) in parallel with the system
definition and design, particular effort is spent in supporting the requirements
generation and allocation in order to have a consistent set of verifiable and trace-
able requirements at all levels.

This work includes the preparation of verification matrices which form the basis
of subsequent verification planning and control.

In particular, the environmental requirements will be used as an input to gener-
ate the project Test Requirement Specification applicable to the different verifica-
tion levels.

The applicable requirements are grouped in categories and, for each major cat-
egory, a verification strategy is generated on the basis of the detailed verification
methods, levels and stages, and the coherence of the overall verification approach
is checked.
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These strategies allow the identification of the verification tasks (in terms of ob-
jectives, characteristics, success criteria and supporting tools), which form the
core of the Assembly Integration and Verification Plan.

The same strategies are inputs for Lower Level planning.

The verification approach is also included as fundamental part of the overall De-
sign and Development Plan.

Usually, in Phase B, also lower level activities are initiated. In particular some
C/D development tests are anticipated for critical items.

In addition, the preparation of the Verification Control Documents at the differ-
ent levels is recommended in order to arrive to a more reliable phase C/D pro-
grammatic assessment.

The output of Phase B, in particular verification requirements and planning, are
discussed at the System Requirement Review (SRR) and at the Preliminary De-
sign Review (PDR) in order to freeze system design and implementation concepts.

B.4.3 Phase C

With the start of the Detailed Definition Phase (Phase C) the detailed design is
initiated, so particular attention shall be paid to accessibility, testability, handling
and transport in order that integration can be performed in the most effective way
and that the GSE design can be optimized.

In this phase, development tests are carried out. Preliminary verification by
analysis and Review-of-Design are executed at lower levels and the results dis-
cussed at the relevant Preliminary Design Review (PDR).

During the same phase the equipment manufacturing will be started on the basis
of the frozen design.

Verification by inspection activities start during the lower level manufacturing
process.

The activities related to the procurement of the foreseen verification tools are also
initiated and their availability assured for the relevant activities.

The integration activities on the system models (e.g. STM and EM) start in ac-
cordance with the relevant integration and test specifications and procedures.

The system monitoring and control of lower level verification activities is con-
tinued in parallel and results are fed to the verification data base.

The Phase C is normally terminated with the Critical Design Review (CDR)
where analysis and Review-of-Design activities are completed and qualification
tests are terminated at lower levels and initiated at higher level.

Usually the CDR authorizes the flight unit manufacturing (i.e. the start of the
next phase).

B.4.4 Phase D

The Production Phase (Phase D) is completing the qualification and acceptance
activities from the lowest to the highest levels.

In particular integration and test are carried out and controlled through the rel-
evant reviews and the corresponding verification reports are prepared as re-
quired.

The verification close-out is documented through the Verification Control Docu-
ments, frozen by the Verification Control Boards.

They are presented at the Qualification Review (QR) and Acceptance Review (AR)
which declare the completion respectively of the qualification and acceptance
activities also in view of possible multi-mission (in this respect a multi-mission
qualification review is sometime separately identified).
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B.4.5 Phase E

The Utilization Phase (Phase E) includes launch campaign and in-orbit testing,
the evaluation of the verification results and the readiness for the next phase are
the objectives respectively of the Launch Readiness Review (LRR) and of Com-
missioning Review (CR).

B.4.6 Phase F

In case of a Disposal phase (Phase F) the re-entry activities are authorized with
an End Of Life (EOL) review and the recovery and post landing verification are
evaluated during a dedicated review.

B.4.7 \Verification flow

A detailed flow of the mentioned verification activities is shown in Figures B-6
and B-7.
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Figure B-6: Verification activities flow (Phases A and B)
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B.5

70

Typical verification team responsibility

Having regard to the activities and documentation defined in the clause 6, the
verification team shall be typically responsible for:

verification management and interfaces with the customer for verification
aspects;

contribution to Project Design Reviews;

requirement allocation and traceability support;
verification matrix definition;

verification philosophy and AIV plan preparation;

CD preparation and verification data base management;
providing the chairman of Verification Control Board;
monitoring of lower level verification documentation;
participation in lower design and test reviews;

review and approval of lower verification documentation;
test specifications/procedures preparation;
review-of-design/analysis/inspection procedures preparation;
providing of integration and test facilities;

procurement and maintenance of GSE, STE and test aids;
providing the chairman of Test Review Boards;

performing of integration and test execution and participation in Nonconfor-
mance Review Board (NRB);

preparation of test and verification reports;
generation of verification requirements for phase E/F;
performing of verification activities during phase E/F.

B.5.1 Relationship with engineering

Coordination and coherence of the contribution of specific engineering disciplines
to the verification process shall be assured by the verification team. In particular
the following areas of cooperation are typically envisaged:

requirement decomposition in measurable parameters;
support to verification matrix definition;

support to Verification Control Board;

support to test specifications preparation;
participation in lower level verification monitoring;
review and approval of test procedures;

participation to test reviews;

monitor system integration and test execution in order to evaluate test re-
sults;

execution of analysis/review-of-design and preparation of the relevant re-
ports;

support to phase E/F verification requirements generation.
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B.5.2 Relationship with product assurance & quality control

The verification team shall work in cooperation with the product assurance and
quality control team, in particular the following areas of cooperation are typically
envisaged:

support to Verification Matrix definition;

participation in lower level verification monitoring;

participation in test reviews;

monitoring of integration and test execution and chairing of NRB;
execution of analysis/inspection and preparation of the relevant reports;
monitoring of Phase E/F operations.

B.5.3 Relationship with project management

The verification team shall work in cooperation with the project management
team, in particular the following areas of cooperation are typically envisaged:

support to verification planning and model philosophy;
support to monitoring and control of resources and schedule;
support to management of changes;

preparation of test configuration list;

participation in lower level verification monitoring;
participation in test reviews.
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Annex C (normative)

Verification matrix - Document Requirements
Definition (DRD)

C.1 Intfroduction

As required by ECSS-E-10-02, this matrix defines for each requirement the
corresponding verification method at the applicable verification level in the rel-
evant verification stage. It may be included in the “Product specification”.

The verification matrix is the starting point for the VCD and will be eventually
incorporated in the VCD as soon as it is frozen.

C.2 Scope and applicability
C.2.1 Scope

This Document Requirements Definition (DRD) establishes the data content re-
quirements for the Verification matrix.

This DRD does not define format, presentation or delivery requirements for the
Verification matrix.

C.2.2 Applicability
This DRD is applicable to all projects using the ECSS Standards.

C.3 References

C.3.1 Glossary and dictionary

This DRD uses terminology and definitions controlled by:
ECSS-P-001 Glossary of terms

ECSS-E-10-02 Space engineering - Verification

C.3.2 Source document
This DRD defines the data requirements of a verification matrix as controlled by:

ECSS-E-10-02 Space engineering - Verification
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C.4 Definitions, abbreviations and symbols

C.4.1 Definitions

For the purposes of this DRD the definitions given in ECSS-P-001 and in
ECSS-E-10-02 apply.

C.4.2 Abbreviations
The following abbreviations are defined and used within this DRD.

Abbreviation Meaning

A Analysis

ACC Acceptance

AlV Assembly, Integration and Verification
AOCS Attitude and Orbit Control System
DRD Document Requirements Definition
ECSS European Cooperation for Space Standardization
EL Element

EQ Equipment

I Inspection

N/A Not applicable

QUAL Qualification

R Review of Design

REQ Requirement

RTU Remote Terminal Unit

SRD System Requirement Document

SS Subsystem

SY System

T Test

VCD Verification Control Document
C.4.3 Symbols

N/A

C.5 Description and purpose

The verification matrix defines the verification strategy for each product require-
ment in terms of methods/levels/stages. It is used by the customer in association
with the applicable requirement to define the required verification; when dis-
cussed and mutually agreed it represents the verification implementation ap-
proach proposed by the supplier.

C.6 Application and interrelationship

74

A matrix is prepared for each product specification at the chosen verification le-
vels and may be incorporated in the relevant product specification.

In this case the content of the document could be simplified (e.g. subclauses from
C.7.1 to C.8.3.2 could be combined with the corresponding clauses of the product
specification).

Itisinput to the preparation of the ATV plan (DRD annex D) and of the VCD (DRD
annex E) into which it is incorporated as soon as frozen.



ECSS-E-10-02A
17 November 1998

C.7

C.8

Verification matrix preliminary elements

Content

C.7.1 Title

The document to be created based on this DRD shall be titled “[insert a descriptive
modifier] verification matrix”.

The descriptive modifier shall be selected to clearly identify the applicable
product and level specification.

EXAMPLE “RTU equipment specification verification matrix”
“AOCS subsystem specification verification matrix”
“System specification verification matrix”

C.7.2 Title page
The title page shall identify the project document identification number, title of
the document, date of release and release authority.

C.7.3 Contents list

The contents list shall identify the title and location of every clause and major
subclause, figure, table and annex contained in the document.

C.7.4 Foreword

A foreword shall be included which describes as many of the following items as
are appropriate:

® identification of which organizational entity prepared the document;
e information regarding the approval of the document;

® identification of other organizations that contributed to the preparation of
the document;

® a statement of effectivity identifying which other documents are cancelled
and replaced in whole or in part;

® a statement of significant technical differences between this document and
any previous document;

e the relationship of the document to other standards or documents.

C.7.5 Introduction

An introduction may be included to provide specific information or commentary
about the technical content.

C.8.1 Scope and applicability
This clause shall be numbered 1 and shall describe the scope, applicability and
purpose of the verification matrix.

C.8.1.1 Scope

This subclause shall be numbered 1.1 and shall contain the following statements:

“This verification matrix defines the verification strategy for
the [insert product and level specification identifier] require-
ments of the

[insert project identifier] project.”

C.8.1.2 Purpose

This subclause shall be numbered 1.2 and shall contain the following statements:
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“This verification matrix is used by the applicable requirement
contractual authority to define the required verification; it will
be reviewed and commented by the involved parties.

After a mutual agreement it will become the starting point for
the relevant VCD.”

C.8.2 References

This clause shall be numbered 2 and shall contain the following subclauses.

C.8.2.1 Normative references
This subclause shall be numbered 2.1 and shall contain the following statements:

“This document incorporates, by dated or undated reference,
provisions from other publications. These normative refer-
ences are cited at appropriate places in the text and publica-
tions are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these apply to this docu-
ment only when incorporated in it by amendment or revision.
For undated references, the latest edition of the publication re-
ferred to applies.

[insert document identifier] [insert document title].”

Typically the reference document is the associated product specification.

C.8.2.2 Informative references
This subclause shall be numbered 2.2 and shall contain the following statement:

“The following documents, although not a part of this verifica-
tion matrix, amplify or clarify its contents:

[insert document identifier] [insert document title].”

C.8.3 Definitions and abbreviations

This clause shall be numbered 3 and shall contain the following subclauses.

C.8.3.1 Definitions

This subclause shall be numbered 3.1 and shall list any applicable project
dictionary or glossary, and all unusual terms or terms with a meaning specific to
the verification matrix, with the definition for each term.

If a project dictionary or glossary is applicable, insert the following sentence:

“The definitions of [insert title and identifier of applicable dic-
tionaries or glossaries] apply to this document.”

Insert the following sentence:

“The following terms and definitions are specific to this docu-
ment: [insert term] [insert definition].”

C.8.3.2 Abbreviations

This subclause shall be numbered 3.2 and shall list all abbreviations used in the
verification matrix with the full spelled-out meaning or phrase for each
abbreviation.

C.8.4 Verification entries

This clause shall be numbered 4 and shall list, in relationship to each requirement
the selected verification method(s), at the proper verification level(s), in the
relevant verification stage(s).
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The verification entries may be presented in a dedicated format table which could
be associated to the relevant specification. (see Figure C-1 and Table C-1).

The definitions of the terms are in line with ECSS-E-10-02.

Specification data Verification
V. Levels
/
/
¥y
Program Name: <Program Name>
Specification ID: <Cl_Specification> Specification Name: <Specification Header> S/Rev: <Issue/Revision> Date: <Date>
Req_Number Header . N ' Verification methods
T
Text aces ages Level 1 Level 2 Level 3 Level 4
Stage 1
Stage 2
Requi i b Verification
equirement number, stages

fitle-and-text

=

Verification methods af differen
levels for several requirements

Requirement
fraceability
links

Figure C-1: Example of verification entries format

Table C-1: Example of filled format table

Program Name: SATELLITE

Specification ID: SAT-SPEC-001 Specification Name: SATELLITE SYSTEM SPECIFICATION  Iss/Rev: 1/- Date: 01.12.1998
Req_Number Header I S Verification methods
T ages

Text aces g SY 53 FQ .
4.1 Mass SRD # 4.1 | QUAL TA A T
The Safellite System mass shall not exceed 2 Tons ACC T
42 Launcher electrical Interfaces SRD # 4.2 | QUAL IR R [

ACC | I
The Satellite System Electrical Interfaces with the
Launcher shall be in agreement with Fig. 4.2-1 PRE-LAUNCH |
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Annex D (normative)

Assembly, Integration and Verification (AlV) plan -
Document Requirements Definition (DRD)

D.1 Introduction

As required by ECSS-E-10-02, this document is the master plan for the project
verification process and demonstrates how the requirements will be verified by
a coherent implementation approach. This plan includes the assembly, integra-
tion and test planning.

In specific circumstances (e.g. project with a complex production cycle) the assem-
bly and integration plan may be a separate document.

For certain lower level product (e.g. simple equipment) the AIV plan could be re-
duced to the test plan.

D.2 Scope and applicability
D.2.1 Scope

This Document Requirements Definition (DRD) establishes the data content re-
quirements for the AIV plan.

This DRD does not define format, presentation or delivery requirements for the
ATV plan.

D.2.2 Applicability
This DRD is applicable to all projects using the ECSS Standards.

D.3 References

D.3.1 Glossary and dictionary

This DRD uses terminology and definitions controlled by:
ECSS-P-001 Glossary of terms

ECSS-E-10-02 Space engineering - Verification

D.3.2 Source document
This DRD defines the data requirements of an AIV plan as controlled by:
ECSS-E-10-02 Space engineering - Verification
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D.4 Definitions, abbreviations and symbols

D.4.1 Definitions

For the purposes of this DRD the definitions given in ECSS-P-001 and in
ECSS-E-10-02 apply.

D.4.2 Abbreviations
The following abbreviations are defined and used within this DRD.

Abbreviation Meaning

AFE Airborne Flight Equipment

AIT Assembly, Integration and Test
AIV Assembly, Integration and Verification
AOCS Attitude Orbital Control Subsystem
BB Bread Board

CDR Critical Design Review

DM Development Model

D.M. Data Management

DRD Document Requirements Definition
ECLS Environmental Control and Life Support
ECSS European Cooperation for Space Standardization
EL Element

EM Electrical Model

EMC Electromagnetic Compatibility

EQ Equipment

EQM Electrical Qualification Model

ESD Electrostatic Discharge

EXT External

FAR Flight Acceptance Review

FM Flight Model

FV Flight Vehicle

GNC Guidance Navigation and Control
GPS Global Positioning System

GSE Ground Support Equipment

H/W Hardware

I/F Interface

IM Integration Model

INT Internal

LRR Launch Readiness Review

N/A Not applicable

OBDH On-Board Data Handling

OFT Optical Flight Test

OP’s Operations

P/L Payload

PFM Protoflight Model

QR Qualification Review
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RCS Reaction Control Subsystem
RF Radio Frequency

S/C Spacecraft

SS Subsystem

S/W Software

SP Space Model

SRR System Requirement Review
STM Structural Thermal Model
SVF Software Validation Facility
SY System

TT&C Telemetry, Tracking and Command
D.4.3 Symbols

N/A

D.5 Description and purpose
The AIV plan describes the product supplier’s AIV programme.

It contains the overall verification approach, the model philosophy, the hardware
matrix, the verification strategies for each requirement category, the analysis/re-
view of design/inspection programme, the assembly integration and test pro-
gramme, the AIV activity sheets and the relevant planning, the selected test faci-
lities, the verification tools, the verification control methodology, the involved
documentation, the verification management and organization.

Its principal use is to provide the customer a basis for review and evaluation of
the effectiveness of the ATV programme and its proposed elements.

When prepared at higher product level it is also used as input to the “system en-
gineering plan” for the design and development aspects and as input to the lower
level verification.

It may be combined with the “system engineering plan” typically for small pro-
jects or lower level products.

D.6 Application and interrelationship

An ATV Plan is prepared for the different verification levels covering in detail the
verification activity at that level and outlining the lower level aspects.

Lower level philosophy is coherent with the overall verification approach.

It is originated on the basis of the applicable specifications and associated verifi-
cation matrices (DRD annex C), taking into account the development philosophy,
the general test standards defined in the test requirement specification, program-
matic constraints and availability of tools and facilities.

It originates test specifications (DRD annex F) and test procedures (DRD annex
G).

It refers to the content of ECSS-E-10-02.
D.7 AlV plan preliminary elements

D.7.1 Title

The document to be created based on this DRD shall be titled “[insert a descriptive
modifier] ATV plan”.

The descriptive modifier shall be selected to clearly identify the applicable
product and level.
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Content

EXAMPLE “ECLS subsystem AIV plan”
“Cargo carrier element AIV plan”

D.7.2 Title Page

The title page for this document shall identify the project document identification
number, title of the document, date of release and release authority.

D.7.3 Contents List

The contents list shall identify the title and location of every clause and major
subclause, figure, table and annex contained in the document.

D.7.4 Foreword

A foreword shall be included which describes as many of the following items as
are appropriate:

® identification of which organizational entity prepared the document;
e information regarding the approval of the document;

® identification of other organizations that contributed to the preparation of
the document;

® a statement of effectivity identifying which other documents are cancelled
and replaced in whole or in part;

® a statement of significant technical differences between this document and
any previous document;

e the relationship of the document to other standards or documents.

D.7.5 Iniroduction

An introduction may be included to provide specific information or commentary
about the technical content.

D.8.1 Scope and applicability

This clause shall be numbered 1 and shall describe the scope, applicability and
purpose of the AIV plan.

D.8.1.1 Scope

This subclause shall be numbered 1.1 and shall contain the following statements:

“This AIV plan defines the AIV programme for the [insert
product and level identifier] of the [insert project identifier]
project.

This AIV plan is based on the [insert requirements specifica-
tion identifier] requirements and associated verification ma-
trix (if any).”

D.8.1.2 Purpose
This subclause shall be numbered 1.2 and shall contain the following statements:

“This AIV plan provides a basis for review and evaluation of
the effectiveness of the AIV programme and its proposed el-
ements. In addition (if applicable) it is an input to the “system
engineering plan” for the design and development aspects and
an input to the lower level verification.”
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D.8.2 References

This clause shall be numbered 2 and shall contain the following subclauses.

D.8.2.1 Normative references
This subclause shall be numbered 2.1 and shall contain the following statements:

“This document incorporates, by dated or undated reference,
provisions from other publications. These normative refer-
ences are cited at appropriate places in the text and publica-
tions are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these apply to this docu-
ment only when incorporated in it by amendment or revision.
For undated references, the latest edition of the publication re-
ferred to applies.

[insert document identifier] [insert document title].”
Typically the reference documents are the product specification, the associated
verification matrix and the relevant statement of work.
D.8.2.2 Informative references
This subclause shall be numbered 2.2 and shall contain the following statement:

“The following documents, although not a part of this AIV
plan, amplify or clarify its contents:

[insert document identifier] [insert document title].”

D.8.3 Definitions and abbreviations

This clause shall be numbered 3 and shall contain the following subclauses.

D.8.3.1 Definitions

This subclause shall be numbered 3.1 and shall list any applicable project
dictionary or glossary, and all unusual terms or terms with a meaning specific to
the AIV plan, with the definition for each term.

If a project dictionary or glossary is applicable, insert the following sentence:

“The definitions of [insert title and identifier of applicable dic-
tionaries or glossaries] apply to this document.”

Insert the following sentence:

“The following terms and definitions are specific to this docu-
ment:

[insert term] [insert definition].”

D.8.3.2 Abbreviations

This subclause shall be numbered 3.2 and shall list all abbreviations used in the
ATV plan with the full spelled-out meaning or phrase for each abbreviation.

D.8.4 Verification subject

This clause shall be numbered 4 and shall describe the subject of the verification
process.

D.8.5 Verification approach

This clause shall be numbered 5 and shall describe the basic verification concepts
and definitions as a tailoring of ECSS-E-10-02 (methods/levels/stages).
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D.8.6 Model philosophy

This clause shall be numbered 6 and shall describe the selected models, the
associated model philosophy and hardware matrix. (see ECSS-E-10-02 annex
B.1).

They may be summarized in dedicated format tables (see Figures D-1, and D-2
and Tables D-1 and D-2).

MODELS
VERIFICATION \
LEVELS / \ EI
v v INT. & TEST
LOWEST ACTIVITY PER
MODEL AT

THAT LEVEL

T

v v

FLOW OF
UTILIZATION OF
-
THE MODELS AT

DIFFERENT LEVELS

' !

MGHEST | 0T

Figure D-1: Example of model philosophy format
D.8.7 Verification strategy

This clause shall be numbered 7 and shall describe the selected combination of
the different verification methods at the applicable verification levels and stages,
in general and for each requirement category (see ECSS-E-10-02 clause 5).

These strategies may be summarized in dedicated format tables (see Tables D-3,
D-4, D-5 and Figure D-3).

D.8.8 Assembly integration and verification programme

This clause shall be numbered 8 and shall describe the details on the AIV
activities and associated planning in the applicable stages. In particular
Analysis, Review-of-Design, Inspection and AIT programmes shall be detailed
through dedicated AIV activity sheets and planning. (see ECSS-E-10-02 clauses
5 and 6).

The selected tests and the AIV planning may be summarized in dedicated format
tables (see Tables D-6, D-7, D-8 and D-9).

D.8.9 AlV tools

This clause shall be numbered 9 and shall describe high level definitions of the
necessary AIV tools such as GSE, S/W facilities, special tools, simulators,
analytical tools and AIT facilities.
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Example of filled model philosophy format

Figure D-2
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D.8.10 Verification control methodology

This clause shall be numbered 10 and shall describe the proposed verification
control methodology including the use of any verification data base.

D.8.11 Documentation

This clause shall be numbered 11 and shall describe the involved verification
documents and their content as a tailoring of ECSS-E-10-02.

D.8.12 Organization and management

This clause shall be numbered 12 and shall describe the responsibility and
management tools applicable to the described verification process with reference

to ECSS-E-10-02.

Table D-1: Example of hardware matrix format

Qual. Models
No. Subsystem Abbr. Status Types of models Remarks
Equipment by Dummies
equipment for simulators
each SS
Quantities
Qual. Status
A = Off-the-shelf

B = Minor modification
C = Delta qualification required
D = New development
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Table D-2: Example of filled hardware matrix format

No. Subsystem/ Abbr. |Qual. DM STM EM |FM |SP Remarks
Instrument Status
1 Structure STR D 1 1 * * STM Spare
2 Thermal Control TCS D 1 * 1 1 * STM Spare
3 AOCS
® Coarse Sun Sensor CSS A 2% 1 2 * Dummy
e Star Tracker ST A 3* 1 3 * Dummy
e Star Tracker Electr. STE A 3* 1 3 * Dummy
® Gyro package GYR A 1* 1 1 * Dummy
® Gyro Electronic GYE A 4% 1 3 * Dummy
® Reaction wheel RW A 1* 1 4 * Dummy
® Wheel drive electronic WDE A 1* 1 1 * Dummy
® Actuator gyro electronic ADE A 1* 1 1 * Dummy
e Flap assembly FL D 1 2% 1 2%% * Dummy ** PFM
e Attitude control electronic ACE D 1 1* 1 1 * Dummy ** PFM
4 RCS
® Tanks B(A) 8* 8** 8 * Dummy ** from STM
e Thrusters A 12% 1 12 * Dummy
® Thrusters bracket D 4% 4%% 4 * Dummy ** from STM
® Latch valves A 11* 1 11 * Dummy
e Filter A 1* 1 1 * Dummy
e Flow meter D 1 1* 1 1 * Dummy
e Fill & drain valves A 3* 1 3 * Dummy
® Valve brackets D 2% 2%% 2 * Dummy ** from STM
® Pressure transducers A 3* 1 3 * Dummy
® Pipework D 1* 1% 1 * Dummy ** from STM
5 Power
® Power control unit PCU [} 1 1* 1% 1 * Dummy ** EQM
® Battery regulator unit BRU A 1* 1 1 * Dummy
® Battery mgm unit BMU A 1* 1 1 * Dummy
® Pyro drive unit PYR [} 1 1* 1%% 1 * Dummy ** EQM
® Power distribution unit PDU D 1 1* 1 1% * Dummy ** PFM
e Battery BATT A 2% 2 2 * Dummy
6 OBDH
® Central terminal unit CTU A 1* 1 1 * Dummy
® Common pulsed distr. unit CPDU A 1* 1 1 * Dummy
® Digital bus unit DBU A 4% 4 4 * Dummy
e Intelligent control unit ICU C(D) 2% 2%% 2%% * Dummy ** EQM
® Mass memory unit MMU D(C) 1 1* 1 1 * Dummy ** PFM
® Remote bus interface RSI A 1 2% 2 2 * Dummy
7 Solar Array
® Deployable panel D 2% 1 2 * Dummy
® Yokes D 1* 1% 2 * Dummy ** from STM
® Mid-panel body D 3* 1 1 * Dummy
8 TT&C
e Transponder [} 2% 1% 2 * Dummy
e RF distribution unit A 1* 1 1 * Dummy
® Antenna D 1 3* 1 3#* * Dummy ** 1PFM ** 2EQM
9 Harness D 1 1 1
10 Gradio Instrument D 1 1* 1 1 * Dummy ** PFM
11 GPS 1* 1 1% * Dummy ** PFM
12 Bloom D 1* 1% 1 * Dummy ** from STM
13 Magnetometer 1* 1 1 * Dummy ** PFM
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Table D-3: Example of preliminary
verification matrix format

Requirement category

Verification levels

Highest

Lowest

Verification

methods for each category

Table D-4: Example of filled prelimi-
nary verification matrix format

Module Equipment
Requirement category S/C level level level
Configuration
Launcher interfaces | I, T R, |
Ground segment inferfaces R,AT R, A R, T
Payload interfaces & perfor. RALT | RALT N/A
Configuration/physical prop. R, A, I RAILT R, TAI
Light fightness IR LR T IR
Data Manag.
Data handling TA TA R, TAI
S/W functions TAR TA R, TAI
Venting A A R
Mechanical TA TA TA
Mechanisms & pyro TA TA ALTR
Radiafion protection A A A
GNC
Aftitude and orbit control TA TA TA
Reaction control TA TA TA
Radio Frequency TA TA TA
Thermal TA TA TA
Legend:

T = Test, A = Analysis, | = Inspection, R = Review of design
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Table D-5: Example of verification
strategy format

External elements

Verification levels

Highest

Lowest

Flow of verification activities (test,
analysis, ROD, inspection) in different
stages with the indication of e.g. ex-

change of models and simulators.

STAGES
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[ DATA MANAGEMENT )

EL
EXT.EL. INT.EL. SY (FV) SS EQ.
S/W
D.M.& COMM.
VF .
. REQ's
REQ's ALLOC.
\ REQ's
ALLOC. \
DESIGN REQ's
ALLOC.
i DESIGN
ya DESIGN
ESIGN
G (0] 3
ROD M
R INT.EL.QUA FV
SIM. .EL.QUAL. | /|
> TesT ) SimuL. K QUAL.FUNCT.
TESTS
ANALYSIS \
CONFIRMATION QUAL.
FUNCT.TEST
FUNCTIONAL ON
INT.EL. TESTS ON IM BENCHES
EXT.EL. Sim. QUAL. TEST
sIM. > ON EM
P
ANALYSIS
i CONFIRMATION
ANALYSIS
CONFIRMATION
/ ANALYSIS
CONFIRMATION
/
CONFIRMATION
ANALYSIS \.\
CONFIRMATION
AccC.
FUNCT.
TESTS
s‘,ﬂ‘
INT.EL.ACC. | \c\ﬂ‘
EXT.EL. Funct. [KC
sim. TEST
Eﬂ- EL >>  ACCEPT.
: TEST
ON
INT.EL.
SIM. > FM
FT
EXT.EL. o
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Table D-6: Example of test matrix format

REQUIREMENT &

CATEGORY TYPES OF TESTS REMARKS

APPLICATION OF
TYPE OF TEST TO
REQUIREMENT CATEGORIES
IN DIFFERENT VERIFICATION
STAGES

Table D-7: Example of filled test matrix format

&
REQUIREMENT | TESTS /¢ /o/ y
CATEGORY &8/ S S S E S o K REMARKS
Y ‘ e?\@ &/ & & 2
<«

CONFIGURATION
GROUND SEGMENT INTERFACES a/a q

DATA MANAG.
DATA HANDLING g/a q/a q

MEGHANICAL
MECHANICAL q g/a| g/a

GNC

PROPULSION

g
o
=
©
-4
(o)
©
=
5
JJ
(=]
=

ga| | ge

RADIOFREQUENCY q/a g/a q

THERMAL

=
x
m
3
=
>
—

POWER GENER. AND DISTRIB - | g

GROUND OP.'S MGSE VERIF. DURING
GROUND TESTING & CHECK-OUT g/a | g/a INT. & TEST ACTIVITIES

/ VERIF. DURING INT.
LAUNGH GAMPAIGN ga &TEST ACTVITIES

LEGEND:
g = qualification, a = acceptance
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Table D-8: Example of AIV planning format

Activities/milestones

Activities/milestones

Project reviews

Model by model procurement design
manufacturing integration and fest

Activities bar charts

path

Other verification activities on critical

Note: Level of detail depends on the project phase

Table D-9: Example of filled AIV planning format

Tst YEAR 2nd YEAR 31 YEAR 4t YEAR 5ih YEAR
10120 |30 |40 |10 20 |3 [4Q |10 |20 |3Q |4 |1a |20 |3Q |4Q 1@ |20 |3 |4a

PROJECT PHASES

SPHASE B N I B |

ADVANCED C/D ]

ePHASE G/D A A S S A o

oPHASE E/F 1
MAJOR REVIEWS

SRR V| s VM/PLM/PDR'S

*PDR SRDR B EQUIRMENT|CDR'S SVM/PLM/CPR's

*CDRS equpwent roks | B v s

R w| sk

oFAR v sk

oLRR

SLRR N

PAYLOAD INSTRUMENTS AVAILABILITY

oSTM

oEQM

oPRM

STM ACTIVITIES

®EQT.DESIGN/PROC./MFG/TEST

oMODULES A/T

OSYSTEM A/T

EQM ACTIVITIES

®EQT.DESIGN/PROC./MFG/TEST

oMODULES A/T

OSYSTEM A/T

PFM ACTIVITIES

®EAT.DESIGN/PROC./MFG/TEST

oMODULES A/T

OSYSTEM A/T

®LAUNCH CAMP.
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Annex E (normative)

Verification Control Document (VCD) - Document
Requirements Definition (DRD)

E.1 Introduction

As required by ECSS-E-10-02, this document lists all the requirements to be
verified with the selected methods in the applicable stages at the defined levels
(in this sense it replaces the verification matrix of DRD annex C) and provides
traceability during the implementation phase, how and when each requirement
is planned to be verified and is actually verified.

The VCD requires formal concurrence by the customer and becomes part of the
EIDP as detailed in ECSS-Q-20A.

E.2 Scope and applicability
E.2.1 Scope

This Document Requirements Definition (DRD) establishes the data content re-
quirements for the VCD.

This DRD does not define format, presentation or delivery requirements for the
VCD.

E.2.2 Applicability
This DRD is applicable to all projects using the ECSS Standards.

E.3 References

E.3.1 Glossary and dictionary

This DRD uses terminology and definitions controlled by:
ECSS-P-001 Glossary of terms

ECSS-E-10-02 Space engineering - Verification

E.3.2 Source Document
This DRD defines the data requirements of a VCD as controlled by:
ECSS-E-10-02 Space engineering - Verification
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E.4 Definitions, abbreviations and symbols

E.4.1 Definitions

For the purposes of this DRD the definitions given in ECSS-P-001 and in
ECSS-E-10-02 apply.

E.4.2 Abbreviations
The following abbreviations are defined and used within this DRD.

Abbreviation Meaning

A Analysis

AlV Assembly, Integration and Verification
DRD Document Requirements Definition
ECSS European Cooperation for Space Standardization
EQ Equipment

H/W Hardware

I Inspection

N/A Not applicable

PDU Power Distribution Unit

QUAL Qualification

R Review of Design

RCS Reaction Control System

RFW Request for Waiver

SS Subsystem

SY System

T Test

VCB Verification Control Board

VCD Verification Control Document
E.4.3 Symbols

N/A

E.5 Description and purpose

The VCD lists the requirements to be verified and the associated verification ma-
trix. It also provides traceability on the verification process events and docu-
mentation and gives evidence of the verification status and close-out.

The VCD is used to monitor and control the verification process and to demon-
strate to the customer, at the end of the relevant stages (e.g. qualification, accept-
ance) that verification has been completed.

E.6 Application and Interrelationship
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The document is prepared at each verification level as required by the terms and
conditions of the contract.

It may be an output of the project verification data base.

It is originated on the basis of the applicable specification and associated verifica-
tion matrix (DRD annex C) in line with the verification approach and definitions
contained in the AIV plan (DRD annex D).
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E.7

E.8

VCD preliminary elements

Content

E.7.1 Title

The document to be created based on this DRD shall be titled “[insert a descriptive
modifier] VCD”.

The descriptive modifier shall be selected to clearly identify the applicable
product and level.

EXAMPLE “PDU equipment VCD”
“RCS subsystem VCD”
“System VCD”

E.7.2 Title page

The title page for this document shall identify the project document identification
number, title of the document, date of release and release authority.

E.7.3 Contents list

The contents list shall identify the title and location of every clause and major
subclause, figure, table and annex contained in the document.

E.7.4 Foreword

A foreword shall be included which describes as many of the following items as
are appropriate:

® identification of which organizational entity prepared the document;
e information regarding the approval of the document;

® identification of other organizations that contributed to the preparation of
the document;

® a statement of effectivity identifying which other documents are cancelled
and replaced in whole or in part;

® a statement of significant technical differences between this document and
any previous document;

e the relationship of the document to other standards or documents.

E.7.5 Infroduction

An introduction may be included to provide specific information or commentary
about the technical content.

E.8.1 Scope and applicability

This clause shall be numbered 1 and shall describe the scope, applicability and
purpose of the VCD.

E.8.1.1 Scope
This subclause shall be numbered 1.1 and shall contain the following statements:

“This VCD provides evidence of the verification process for the
[insert product and level identifier] of the [insert project ident-
ifier] project.

This VCD is based on the [insert requirement specification(s)
identifier(s)] requirements and associated verification matrix
(if any)”.
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E.8.1.2 Purpose

This subclause shall be numbered 1.2 and shall contain the following statements:

“This VCD keeps under control the verification process and
demonstrates the verification completion at the end of the rel-
evant stages.”

E.8.2 References

This clause shall be numbered 2 and shall contain the following subclauses.

E.8.2.1 Normative references
This subclause shall be numbered 2.1 and shall contain the following statements:

“This document incorporates, by dated or undated reference,
provisions from other publications. These normative refer-
ences are cited at appropriate places in the text and publica-
tions are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these apply to this docu-
ment only when incorporated in it by amendment or revision.
For undated references, the latest edition of the publication re-
ferred to applies.

[insert document identifier] [insert document title].”

Typically the reference documents are the product specification, the associated
verification matrix and the AIV plan.

E.8.2.2 Informative references
This subclause shall be numbered 2.2 and shall contain the following statement:

“The following documents, although not a part of this VCD,
amplify or clarify its contents:

[insert document identifier] [insert document title].”

E.8.3 Definitions and abbreviations

This clause shall be numbered 3 and shall contain the following subclauses.

E.8.3.1 Definitions

This subclause shall be numbered 3.1 and shall list any applicable project
dictionary or glossary, and all unusual terms or terms with a meaning specific to
the VCD, with the definition for each term.

If a project dictionary or glossary is applicable, insert the following sentence:

“The definitions of [insert title and identifier of applicable dic-
tionaries or glossaries] apply to this document.”

Insert the following sentence:

“The following terms and definitions are specific to this docu-
ment:

[insert term] [insert definition].”

E.8.3.2 Abbreviations

This subclause shall be numbered 3.2 and shall list all abbreviations used in the
VCD with the full spelled-out meaning or phrase for each abbreviation.

E.8.4 Verification subject

This clause shall be numbered 4 and shall describe the subject of the verification
control approach, involved documentation, formats and computerized tool (if
any).
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In particular it shall address the requirements to be verified (i.e. specification(s)
involved), call up the verification methods/levels/stages definitions, explain the
verification close-out philosophy and introduce the VCD sheets.

E.8.5 \Verification conirol document sheets

This clause shall be numbered 5 and shall collect the verification control
document sheets properly filled for the applicable requirements.

They may be presented in a dedicated format table (see Figure E-1 and Table
E-1).

The definitions of the terms are in line with the ECSS-E-10-02.
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Verification
Specification data Verification  Control Levels Verification
Document data sfage
VID Report Page 1 of xxx
Program Name: <Program Name> Stage: <Stage>
VCD DOC: <VCD_ld Iss/Rev: <Iss/Rev>  Date: <VCD_Date> Title: <VCD_Header>
Specification No: <Specification no.> Iss/Rev:<Iss/Rev>  Date: <Spec_date> Title: <Spec_Header> Cl Identifier: <Cl_number>
Req. @@@@Number Header Serial Methods }
RFW EX. DOC REP DOC REMARKS 0/C VCB Ref.
Req. Text Number L1 L2 L3 L4
Verification T ——
planning
RFWs document
. code code &
Requirement number, sfatus ]
fitle and fext Execufion
i status
déi\:lv Verification | methods  at Verification
different fevels § reporting
document Custfomer
code &sta- approval
fus
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Table E-1: Example of filled format table

Program Name: SATELLITE

VCD DOC: SAT-VCD-001 Iss/Rev 1/-  Date: 01.01.2000
Specification No: SAT-SPEC-001 Iss/Rev 1/-  Date: 01.12.1998

Title: SATELLITE SYSTEM VCD

Title: Satellite System Specification

AVID Report Page 1 of 100
Stage QUAL

Cl Identifier: 1-001-01

Req. Number Header Serial Methods
Req. Text Number RFW & s = EX. DOC REP. DOC REMARKS 0/C VCB Ref.
4.1 Mass 01 _ T SAT-PR-001 SAT-RP-001 C SAT-MIN-001
01 A SAT-RP-002 C SAT-MIN-001
The Satellife System mass shall not exceed 2 Tons 01 SAT-RP-006 | VERREP C | SAT-MIN-001
011 A N...A Rep. C
0111 T N...A Rep. C
4.1 Launcher Electrical Interfaces 01 | SAT-RP-003 C SAT-MIN-002
01 R SAT-RP-004 C SAT-MIN-002
The Satellite System Elecirical Interfaces with the 01 SAT-RP-007 | VER. REP 0
Launcher shall be in agreement with Fig 4.2-1 on R SEP-RP-001 c
0111 CON-RP-001 C
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Annex F (hormative)

Test specification - Document Requirements
Definition (DRD)

F1 Introduction

As required by ECSS-E-10-02, this document details the test requirements for
specific test activity(ies) described in the AIV plan activity sheets for special pur-
poses (e.g. to interface with a test facility).

This document is applicable to an intermediate step in the test process definition
between the overall planning (AIV plan) and the specific test procedure. It may
be combined with the above mentioned documents, depending on actual project
requirements.

F.2 Scope and applicability
F2.1 Scope

This Document Requirements Definition (DRD) establishes the data content re-
quirements for the Test specification.

This DRD does not define format, presentation or delivery requirements for the
test specification.

F2.2 Applicability
This DRD is applicable to all projects using the ECSS Standards.

F3 References

F3.1 Glossary and dictionary
This DRD uses terminology and definitions controlled by:

ECSS-P-001 Glossary of terms
ECSS-E-10-02 Space engineering - Verification
ECSS-E-10-03 Space engineering - Testing (to be published)

F3.2 Source Document
This DRD defines the data requirements of a test specification as controlled by:

ECSS-E-10-02 Space engineering - Verification
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ECSS-E-10-03 Space engineering - Testing (to be published)

F.4 Definitions, abbreviations and symbols

F4.1 Definitions

For the purposes of this DRD the definitions given in ECSS-P-001 and in
ECSS-E-10-02 apply.

F4.2 Abbreviations
The following abbreviations are defined and used within this DRD.

Abbreviation Meaning

AlV Assembly, Integration and Verification
DRD Document Requirements Definition
ECSS European Cooperation for Space Standardization
GSE Ground Support Equipment

N/A Not applicable

PA Product Assurance

QA Quality Assurance

VCD Verification Control Document

F4.3 Symbols

N/A

F.5 Description and purpose

The test specification describes in detail the test requirements applicable to any
major test activity included in the AIV plan. In particular it defines the purpose
of the test, the test approach, the test article and the set-up, the required GSE,
test equipment and instrumentation, test conditions, test sequence, test facility,
pass/fail criteria, required documentation, participants and test schedule.

The document is used as an input to the test procedures, as a requirements docu-
ment for booking the environmental test facility and to provide evidence to the
customer on certain details of the test activity in advance of the activity itself.

F.6 Application and interrelationship
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The document shall cover all verification levels as necessary (it is typically re-
quired for complex testing).

It shall conform to the AIV plan (DRD annex D) activity sheets taking into ac-
count the applicable methodological requirements of the Test Requirement Spec-
ification (see ECSS-E-10-02).

It is used as a basis for writing the relevant test procedures (DRD annex G) and
test report (DRD annex H).

In writing the test specification possible overlaps with the test procedure is mini-
mized (i.e. the test specification gives emphasis on requirements, the test pro-
cedure on operative step by step instructions).

The information about its title page (see subclause F.7.2) shall be recorded in the
VCD (DRD annex E).
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F.7

F.8

Test specification preliminary elements

Content

F7.1 Title

The document to be created based on this DRD shall be titled “[insert a descriptive
modifier] test specification”.

The descriptive modifier shall be selected to clearly identify the product and the
relevant test activity.

EXAMPLE “Solar array life test specification”
“Service module modal survey test specification”
“Satellite integrated system test specification”

F7.2 Title page
The title page for this document shall identify the project document identification
number, title of the document, date of release and release authority.

F7.3 Contents list

The contents list shall identify the title and location of every clause and major
subclause, figure, table and annex contained in the document.

F.7.4 Foreword

The foreword shall be included which describes as many of the following items as
are appropriate:

® identification of the organizational entity which prepared the document;
e information regarding the approval of the document;

® identification of other organizations that contributed to the preparation of
the document;

® a statement of effectivity identifying which other documents are cancelled
and replaced in whole or in part;

® a statement of significant technical differences between this document and
any previous document;

e the relationship of the document to other standards or documents.

F.7.5 Introduction

An introduction may be included to provide specific information or commentary
about the technical content.

F8.1 Scope and applicability

This clause shall be numbered 1 and shall describe the scope, applicability and
purpose of the test specification.

F8.1.1 Scope

This subclause shall be numbered 1.1 and shall contain the following statements:

“This test specification defines the test requirements for the
[insert product and test identifier] of the [insert project ident-
ifier] project.

This test specification is compatible with the activity sheets of
the [insert AIV plan identifier] and its associated require-
ments.”
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F.8.1.2 Purpose

This subclause shall be numbered 1.2 and shall contain the following statements:

“This test specification represents an intermediate step in the
test process definition between the AIV plan and the specific
test procedure. It is aimed to specify the outline of the test and
the supporting infrastructure.”

The document is used as an input to the test procedures, as a requirements
document for booking the environmental test facility and to inform the customer
of certain details of the test activity in advance of the activity itself.

F.8.2 References

This clause shall be numbered 2 and shall contain the following subclauses.

F.8.2.1 Normative references
This subclause shall be numbered 2.1 and shall contain the following statements:

“This document incorporates, by dated or undated reference,
provisions from other publications. These normative refer-
ences are cited at appropriate places in the text and publica-
tions are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these apply to this docu-
ment only when incorporated in it by amendment or revision.
For undated references, the latest edition of the publication re-
ferred to applies.

[insert document identifier] [insert document title].”
Typically the reference documents are the AIV plan and the test requirement
specification.
F.8.2.2 Informative references
This subclause shall be numbered 2.2 and shall contain the following statement:

“The following documents, although not a part of this test spec-
ification, amplify or clarify its contents:

[insert document identifier] [insert document title].”

F.8.3 Definitions and abbreviations

This clause shall be numbered 3 and shall contain the following subclauses.

F.8.3.1 Definitions

This subclause shall be numbered 3.1 and shall list any applicable project
dictionary or glossary, and all unusual terms or terms with a meaning specific to
the test specification, with the definition for each term.

If a project dictionary or glossary is applicable, insert the following sentence:

“The definitions of [insert title and identifier of applicable dic-
tionaries or glossaries] apply to this document.”

Insert the following sentence:

“The following terms and definitions are specific to this docu-
ment:

[insert term] [insert definition].”

F.8.3.2 Abbreviations

This subclause shall be numbered 3.2 and shall list all abbreviations used in the
test specification with the full spelled-out meaning or phrase for each
abbreviation.
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F8.4 Requirements to be verified

This clause shall be numbered 4 and shall list the requirements to be verified (in
correlation to the VCD) in the specific test ad provides traceability where in the
test the requirement is covered.

F.8.5 Test approach

This clause shall be numbered 5 and shall summarize the objectives of and the
approach to the test activity.

F.8.6 Test description

This clause shall be numbered 6 and shall summarize the configuration of the test
article, the test set-up the necessary GSE, the test conditions and the applicable
constraints.

F.8.7 Test facility

This clause shall be numbered 7 and shall define the applicable test facility
requirements (if any) together with required instrumentation, data acquisition
and test equipment.

It shall include quality assurance requirements applicable to the facility.

F.8.8 Test sequence

This clause shall be numbered 8 and shall define the test activity flow and the
associated requirements.

F.8.9 Pass/fail criteria

This clause shall be numbered 9 and shall define the test pass/fail criteria in
relation to the inputs and output.

F.8.10 Test documentation

This clause shall be numbered 10 and shall define the requirements for the
involved documentation (including test procedure, test report and PA/QA
records).

F.8.11 Test organization

This clause shall be numbered 11 and shall define the test responsibilities,
required participants and the schedule outline.
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Annex G (normative)

Test procedure - Document Requirements
Definition (DRD)

G.1 Introduction

As required by ECSS-E-10-02, this document provides detailed step-by-step in-
structions for conducting test activities in accordance with the relevant test re-
quirements.

The test procedure states objectives of the activity, the applicable documents, the
references to the relevanttest specification, the participants required, the article
and tools configuration list, and the step-by-step test procedure.

G.2 Scope and applicability
G.2.1 Scope

This Document Requirements Definition (DRD) establishes the data content re-
quirements for the test procedure.

This DRD does not define format, presentation or delivery requirements for the
test procedure.

G.2.2 Applicability
This DRD is applicable to all projects using the ECSS Standards.

G.3 References

G.3.1 Glossary and dictionary
This DRD uses terminology and definitions controlled by:

ECSS-P-001 Glossary of terms
ECSS-E-10-02 Space engineering - Verification
ECSS-E-10-03 Space engineering - Testing (to be published)

G.3.2 Source document
This DRD defines the data requirements of a test procedure as controlled by:

ECSS-E-10-02 Space engineering - Verification
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ECSS-E-10-03 Space engineering - Testing (to be published)

G.4 Definitions, abbreviations and symbols

G.4.1 Definitions

For the purposes of this DRD the definitions given in ECSS-P-001 and in
ECSS-E-10-02 apply.

G.4.2 Abbreviations
The following abbreviations are defined and used within this DRD.

Abbreviation Meaning

AIV Assembly, Integration and Verification
DRD Document Requirements Definition
ECSS European Cooperation for Space Standardization
ICD Interface Control Document

N/A Not applicable

PA Product Assurance

QA Quality Assurance

QC Quality Control

VCD Verification Control Document

G.4.3 Symbols

N/A

G.5 Description and purpose

The test procedure gives directions for conducting a test activity in terms of de-
scription, resources, constraints and step-by-step procedure.

The document is used and filled-in as appropriate during the execution and be-
comes the “as-run” procedure.

G.6 Application and interrelationship

The document is prepared for each test to be conducted at each verification level.
The same procedure may be used in case of recurring tests.

It incorporates the requirements of the test specification (DRD annex F) and uses
detailed information contained in other project documentation (e.g. drawings,
ICDs).

Several procedures often originate from a single test specification. In certain cir-
cumstances involving a test facility (for example during environmental test) sev-
eral test procedures may be combined in an overall integrated test procedure.

The “as-run” procedure becomes part of the relevant test report (DRD annex H).
Overlaps with the test specification is minimized (see DRD annex F).

Its title page data (see subclause G.7.2) is recorded in the VCD (DRD annex E).
G.7 Test procedure preliminary elements

G.7.1 Title

The document to be created by this DRD shall be titled “[insert a descriptive
modifier] test procedure”.

The descriptive modifier shall be selected to clearly identify the applicable
product and the type of test.
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G.8 Content

EXAMPLE “Thermal control functional test procedure”
“Pressurized module human factors test procedure”
“Satellite thermal balance test procedure”

G.7.2 Title page

The title page shall identify the project document identification number, title of
the document, date of release and release authority.

G.7.3 Contents list

The contents list shall identify the title and location of every clause and major
subclause, figure, table and annex contained in the document.

G.7.4 Foreword

A foreword shall be included which describes as many of the following items as
are appropriate:

® identification of which organizational entity prepared the document;
e information regarding the approval of the document;

® identification of other organizations that contributed to the preparation of
the document;

® a statement of effectivity identifying which other documents are cancelled
and replaced in whole or in part;

® a statement of significant technical differences between this document and
any previous document;

e the relationship of the document to other standards or documents.

G.7.5 Introduction

An introduction may be included to provide specific information or commentary
about the technical content.

G.8.1 Scope and applicability

This clause shall be numbered 1 and shall describe the scope, applicability and
purpose of the test procedure.

G.8.1.1 Scope

This subclause shall be numbered 1.1 and shall contain the following statements:

“This test procedure defines the instructions for the conduct-
ing [insert product and test identifier] of the [insert project
identifier] project.”

“This test procedure is based on the requirements of the [insert
ATV plan identifier] and of [insert test specification ident-
ifier].”
G.8.1.2 Purpose
This subclause shall be numbered 1.2 and shall contain the following statements:

“This test procedure defines in detail the test and the corre-
sponding “as-run” procedure will become part of the test re-
port.”

G.8.2 References

This clause shall be numbered 2 and shall contain the following subclauses.
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G.8.2.1 Normative references
This subclause shall be numbered 2.1 and shall contain the following statements:

“This document incorporates, by dated or undated reference,
provisions from other publications. These normative refer-
ences are cited at appropriate places in the text and publica-
tions are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these apply to this docu-
ment only when incorporated in it by amendment or revision.
For undated references, the latest edition of the publication re-
ferred to applies.

[insert document identifier] [insert document title].”

Reference documents are normally the AIV plan and the test specification.

G.8.2.2 Informative references
This subclause shall be numbered 2.2 and shall contain the following statement:

“The following documents, although not a part of this test pro-
cedure, amplify or clarify its contents:

[insert document identifier] [insert document title].”

G.8.3 Definitions and abbreviations

This clause shall be numbered 3 and shall contain the following subclauses.

G.8.3.1 Definitions

This subclause shall be numbered 3.1 and shall list any applicable project
dictionary or glossary, and all unusual terms or terms with a meaning specific to
the test procedure, with the definition for each term.

If a project dictionary or glossary is applicable, insert the following sentence:

“The definitions of [insert title and identifier of applicable dic-
tionaries or glossaries] apply to this document.”

Insert the following sentence:

“The following terms and definitions are specific to this docu-
ment:

[insert term] [insert definition].”

G.8.3.2 Abbreviations

This subclause shall be numbered 3.2 and shall list all abbreviations used in the
test procedure with the full spelled-out meaning or phrase for each abbreviation.
G.8.4 Requirements to be verified

This clause shall be numbered 4 and shall list the requirements to be verified in
the specific test and provides traceability where in the test the requirement is
covered.

G.8.5 Test article

This clause shall be numbered 5 and shall identify the test article configuration
(including any reference to the relevant test configuration list) and the deviation
from the specified standard (if any).

G.8.6 Test set-up

This clause shall be numbered 6 and shall define the required test set-up.
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G.8.7 GSE required

This clause shall be numbered 7 and shall describe the GSE involved in the test
activity.

G.8.8 Test equipment and instrumentation

This clause shall be numbered 8 and shall describe the equipment and
instrumentation involved, including fixtures.

G.8.9 Test facility

This clause shall be numbered 9 and shall define the applicable test facility and
the data handling system (if any).

G.8.10 Test conditions

This clause shall be numbered 10 and shall define the applicable standards, the
applicable test conditions (in terms of levels, duration and tolerances) and the test
data acquisition and reduction.

G.8.11 Documentation required

This clause shall be numbered 11 and shall describe the documentation required
to support the test activity.

G.8.12 Participants required

This clause shall be numbered 12 and shall define the allocation of responsibilities
and resources allocation.

G.8.13 Test constraints and operations

This clause shall be numbered 13 and shall define special conditions and hazards,
operational constraints, rules for test management relating to changes in
procedure, failures, reporting and signing-off procedure.

It shall include also QA/PA aspects.

G.8.14 Step-by-step procedure

This clause shall be numbered 14 and provides detailed instructions including
required and actual results with tolerances, pass/fail criteria where applicable,
identification of specific steps to be witnessed by QA personnel.

The step-by-step instructions may be organized in specific format tables (see
Tables G-1 and G-2).

The definitions of the terms are in line with ECSS-E-10-02.
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Table G-1: Example of step by step procedure format

Test title:

Activity Conductor | QC/QA
Step | description Required result Actual result sign. & date | stamp | Remarks
Table G-2: Example of filled format
Test title: Physical Properties Test
Activity Conductor QC/QA
Step | description Required result Actual result sign. & date stamp Remarks
03 |Install the Xg=(1000 = 0,5 mm Xg=1000,3mm | MR. ONE |MR. TWO
test article Yg=(1500 = 0,5) mm |Yg= 1499,8 mm 7/10/99 7/10/99
on the COG

machine and
perform the
COG test per
facility test
procedure
PR-001
using the
reference
system of
Figure 1

Zg=( 750 = 0,5 mm

Zg= 750,3 mm
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Annex H (normative)

Test Report - Document Requirements Definition
(DRD)

H.1 Introduction

As required by ECSS-E-10-02, this document describes the results obtained for
each test performed, and discusses the conclusions drawn in the light of the re-
quirements.

This report shall contain the introduction, the test results including the “as-run”
test procedures and the conclusions reached, with particular emphasis on the
close-out of the relevant verification requirements including any deviations
therefrom.

H.2 Scope and applicability
H.2.1 Scope

This Document Requirements Definition (DRD) establishes the data content re-
quirements for the test report.

This DRD does not define format, presentation or delivery requirements for the
test report.

H.2.2 Applicability
This DRD is applicable to all projects using the ECSS Standards.

H.3 References

H.3.1 Glossary and dictionary
This DRD uses terminology and definitions controlled by:

ECSS-P-001 Glossary of terms
ECSS-E-10-02 Space engineering - Verification
ECSS-E-10-03 Space engineering - Testing (to be published)

H.3.2 Source document
This DRD defines the data requirements of a test report as controlled by:
ECSS-E-10-02 Space engineering - Verification
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ECSS-E-10-03 Space engineering - Testing (to be published)

H.4 Definitions, abbreviations and symbols

H.4.1 Definitions

For the purposes of this DRD the definitions given in ECSS-P-001 and in
ECSS-E-10-02 apply.

H.4.2 Abbreviations
The following abbreviations are defined and used within this DRD.

Abbreviation Meaning

A Analysis

ACC Acceptance

APPR Approval

C Closed

CI Configuration Item

DRD Document Requirements Definition
ECSS European Cooperation for Space Standardization
EQ Equipment

FM Flight Model

1D Identifier

N/A Not applicable

QUAL Qualification

REQ Requirement

SS Subsystem

SY System

T Test

VCD Verification Control Document
H.4.3 Symbols

N/A

H.5 Description and purpose

The test report describes the execution of a particular test and the results ob-
tained.

It contains the as-run procedure with supporting data, the anomalies and the
evaluation of the test data in comparison with the requirements.

The principal use is to provide the customer with the evidence of the performed
test activity in verification close-out of the relevant requirements.

H.6 Application and interrelationship

A document is prepared for each verification level and for each test performed.

It responds to the requirements contained in the product specification and of the
test specification (DRD annex F) and test procedure (DRD annex G).

In case of environmental tests, pertinent data about the test facility is also given.

Itis an input to a verification report (DRD annex L) in case of multimethod verifi-
cation.

Its title page data (see subclause H.7.2) is recorded in the VCD (DRD annex E).
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H.7

H.8

Test report preliminary elements

Content

H.7.1 Title

The document to be created based on this DRD shall be titled “[insert a descriptive
modifier] test report”

The descriptive modifier shall be selected to clearly identify the applicable
product and type of test.

EXAMPLE “Solar sensor (FM1) thermal vacuum test report”
“Secondary structure vibration test report”

H.7.2 Title page

The title page for this document shall identify the project document identification
number, title of the document, date of release and release authority.

H.7.3 Contents list

The contents list shall identify the title and location of every clause and major
subclause, figure, table and annex contained in the document.

H.7.4 Foreword

A foreword shall be included which describes as many of the following items as
are appropriate:

® identification of which organizational entity prepared the document;
e information regarding the approval of the document;

® identification of other organizations that contributed to the preparation of
the document;

® a statement of effectivity identifying which other documents are cancelled
and replaced in whole or in part;

® a statement of significant technical differences between this document and
any previous document;

e the relationship of the document to other standards or documents.

H.7.5 Introduction

An introduction may be included to provide specific information or commentary
about the technical content.

H.8.1 Scope and applicability

This clause shall be numbered 1 and shall describe the scope, applicability and
purpose of the test report.

H.8.1.1 Scope

This subclause shall be numbered 1.1 and shall contain the following statements:

“This test report contains the test results for [insert product
and test identifier] of the [insert project identifier] project.

This test report is based on requirements on the [insert prod-
uct specification identifier], on the [insert test specification
identifier] and on the [insert test procedure identifier].”

H.8.1.2 Purpose

This subclause shall be numbered 1.2 and shall contain the following statements:
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“This test report provides evidence of the test activities per-
formed in the verification close-out of the relevant require-
ments.”

H.8.2 References

This clause shall be numbered 2 and shall contain the following subclauses.

H.8.2.1 Normative references
This subclause shall be numbered 2.1 and shall contain the following statements:

“This document incorporates, by dated or undated reference,
provisions from other publications. These normative refer-
ences are cited at appropriate places in the text and publica-
tions are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these apply to this docu-
ment only when incorporated in it by amendment or revision.
For undated references, the latest edition of the publication re-
ferred to applies.

[insert document identifier] [insert document title].”

Typically the reference documents are the product specification, the test
specification and the test procedure.

H.8.2.2 Informative references
This subclause shall be numbered 2.2 and shall contain the following statement:

“The following documents, although not a part of this test re-
port, amplify or clarify its contents:

[insert document identifier] [insert document title].”

H.8.3 Definitions and abbreviations

This clause shall be numbered 3 and shall contain the following subclauses.

H.8.3.1 Definitions

This subclause shall be numbered 3.1 and shall list any applicable project
dictionary or glossary, and all unusual terms or terms with a meaning specific to
the test report, with the definition for each term.

If a project dictionary or glossary is applicable, insert the following sentence:

“The definitions of [insert title and identifier of applicable dic-
tionaries or glossaries] apply to this document.”

Insert the following sentence:

“The following terms and definitions are specific to this docu-
ment:

[insert term] [insert definition].”

H.8.3.2 Abbreviations

This subclause shall be numbered 3.2 and shall list all abbreviations used in the
test report with the full spelled-out meaning or phrase for each abbreviation.

H.8.4 Test results

This clause shall be numbered 4 and shall contain the as-run procedure with
supporting data (including test facility results, as applicable).

H.8.5 Anomalies

This clause shall be numbered 5 and shall include the list of deviations, the
nonconformance including failures, the problems.
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H.8.6 Conclusions

This clause shall be numbered 6 and shall summarize the test evaluation, the
comparison with the requirements and the verification close-out judgement.

Separate test analyses shall be cross-referenced.

The requirement close-out may be summarized in a format table to be prepared
for each requirement or group of requirements involved (see Figures H-1 and
H-2).

The definitions of the terms are in line with ECSS-E-10-02.

Report Verification Specification Verification
data Level data Stage

B Report Date: XX.XX.XXXX| | Program: <Prog. Name> CI Identifier: <CI_No..> AIVDB Report Date: XX.XX. XXXX]|
Page: 1of XX Test Report Id.: <Test Report Identifier> Page: 2 of XX

Program:\<Prog. Name3 CI Identifier: <CI_No.>
Test Report Id.: <Test\Report Identifier>

Test Report Sheet
VERIFICATION DESCRIPTION:

Stage: <Stage>

Title: <Header>
Status: <Level> <Abstract>

Level: <Verification Level>

Specification ID: <CI_Specification> Iss/Rev: <Iss, Rev>

Specification Name: <Specification Header>

Requirement Number: <Req_no.>
Requirement Header: <Req_header>

Text and Verification Matrix:

<Text>

<Stages, Level, Methods>
VERIFICATION RESULTS:

REQUIREMENT Hemarie> REPORT
DATA CONTENT

'BELOW ONLY PAPER PART TO BE WRITTEN BY THE USERS!

ID HEADER STATUS
Grouping: Prepared/Date Checked/ Date AIV Appr./ Date
Activity Sheet:
Specification: /‘
Procedure:
v
Linked Document and Status APPROVALS

Figure H-1: Example of test report sheet
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Program: SATELLITE CI Identifier: 1-000-1AIVDB Report Date: 01.12.1999

Test Report Id.: SAT-RP-001 Page: 1 of 2
Test Report Sheet
Title: Physical Properties Test Stage: QUALIFICATION
Level: SYSTEM Status: Closed

Specification ID: SAT-SPEC-001 Iss/Rev: 1/-
Specification Name: SATELLITE SYSTEM SPECIFICATION

Requirement Number: 4.1
Requirement Header: Mass

Text and Verification Matrix:

The Satellite System shall not exceed 2 t.

Program: SATELLITE CI Identifier: 1-000-1AIVDB Report Date: 01.12.1999
Test Report Id.: SAT-RP-001 Page: 2 of 2

VERIFICATION DESCRIPTION:

The Requirement has been verified by a means of a test at system level as part
of the physical Properties System Test which is combined with system mass
budget analysis based on the equipment test results.

Stage SY SS -
QUAL TA | A - .
ACC T - VERIFICATION RESULTS:
PRE-LAUNCH| - - - Dry satellite mass 1,5t in line with the expected results. Verification success-
fully closed-out.
ID HEADER STATUS
Grouping: G-MASS-T | Physical Properties C Prepared /Date Checked/ Date AIV Appr./ Date
Activity Sheet: A-4.1.2 Physical Properties C Mr. One Mr. Two Mr. Three
Specification: SAT-TS-001 | Physical Properties System Spec -
Procedure: SAT-PR-001 | Physical Properties Procedure | -

Figure H-2: Example of filled format
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Annex | (hormative)

Analysis report - Document Requirements
Definition (DRD)

1.1 Introduction

As required by ECSS-E-10-02, this document describes for each analysis, the
relevant assumptions, the methods and techniques used and results obtained.

It provides evidence that the relevant requirements have been verified and indi-
cates deviations, if any.

1.2 Scope and applicability
.2.1 Scope

This Document Requirements Definition (DRD) establishes the data content re-
quirements for the analysis report.

This DRD does not define format, presentation or delivery requirements for the
analysis report.

.2.2 Applicability
This DRD is applicable to all projects using the ECSS Standards.

.3 References

1.3.1 Glossary and dictionary

This DRD uses terminology and definitions controlled by:
ECSS-P-001 Glossary of terms

ECSS-E-10-02 Space engineering - Verification

.3.2 Source document
This DRD defines the data requirements of an analysis report as controlled by:

ECSS-E-10-02 Space engineering - Verification
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1.4 Definitions, abbreviations and symbols

1.4.1 Definitions

For the purposes of this DRD the definitions given in ECSS-P-001 and in
ECSS-E-10-02 apply.

1.4.2 Abbreviations
The following abbreviations are defined and used within this DRD.

Abbreviation Meaning

A Analysis

ACC Acceptance

AlV Assembly, Integration and Verification
APPR Approval

C Closed

CI Configuration Item

DRD Document Requirements Definition
ECLS Environmental Control and Life Support
ECSS European Cooperation for Space Standardization
EPS Electrical Power System

1D Identifier

N/A Not applicable

QUAL Qualification

REQ Requirement

SS Subsystem

SY System

T Test

VCD Verification Control Document

1.4.3 Symbols

N/A

1.5 Description and purpose

The analysis report describes the execution of the test and the results of the analy-
sis.

It contains the method of analysis and the assumptions used. It describes the
model, presents the results of the analysis and the conclusions.

Its principal use is to provide the customer with the evidence of the satisfactory
performance of analyses for verification close-out of the relevant requirements.

1.6 Application and interrelationship

120

The document is prepared for each verification level and for each analysis per-
formed.

It is prepared on the basis of the requirements contained in the relevant AIV plan
(DRD annex D) activity sheet.

It covers references, a specific report of the test prediction/correlation in case of
analysis model validation with a test.

Itis an input to a verification report (DRD annex L) in case of multimethod verifi-
cation.
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1.7

1.8

Its title page data (see subclause 1.7.2) is recorded in the VCD (DRD annex E).

Analysis report preliminary elements

Content

.7.1 Title

The document to be created based on this DRD shall be titled “[insert a descriptive
modifier] analysis report”.

The descriptive modifier shall be selected to clearly identify the applicable
product and type of analysis.

EXAMPLE “ECLS functional analysis report”

“EPS power budget analysis report”
“Satellite mission analysis report”

.7.2 Title page

The title page for this document shall identify the project document identification
number, title of the document, date of release and release authority.

1.7.3 Contents list

The contents list shall identify the title and location of every clause and major
subclause, figure, table and annex contained in the document.

l.7.4 Foreword

A foreword shall be included which describes as many of the following items as
are appropriate:

® identification of which organizational entity prepared the document;
e information regarding the approval of the document;

® identification of other organizations that contributed to the preparation of
the document;

® a statement of effectively identifying which other documents are cancelled
and replaced in whole or in part;

® a statement of significant technical differences between this document and
any previous document;

e the relationship of the document to other standards or documents.

1.7.5 Infroduction

An introduction may be included to provide specific information or commentary
about the technical content.

1.8.1 Scope and applicability

This clause shall be numbered 1 and shall describe the scope, applicability and
purpose of the analysis report.

1.8.1.1 Scope
This subclause shall be numbered 1.1 and shall contain the following statements:

“This analysis report contains the analysis results obtained for
the [insert product and analysis identifier] of the [insert pro-
ject identifier] project.

This analysis report is based on the requirements of the [insert
ATV plan identifier].”
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1.8.1.2 Purpose

This subclause shall be numbered 1.2 and shall contain the following statements:

“This analysis report provides evidence that the analysis re-
quired for the verification close-out of the relevant require-
ments has been performed.”

1.8.2 References

This clause shall be numbered 2 and shall contain the following subclauses.

1.8.2.1 Normative references
This subclause shall be numbered 2.1 and shall contain the following statements:

“This document incorporates, by dated or undated reference,
provisions from other publications. These normative refer-
ences are cited at appropriate places in the text and publica-
tions are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these apply to this docu-
ment only when incorporated in it by amendment or revision.
For undated references, the latest edition of the publication re-
ferred to applies.

[insert document identifier] [insert document title].”

Typically the reference documents are the product specification and the AIV plan.

1.8.2.2 Informative references
This subclause shall be numbered 2.2 and shall contain the following statement:

“The following documents, although not a part of this analysis
report, amplify or clarify its contents:

[insert document identifier] [insert document title].”

1.8.3 Definitions and abbreviations

This clause shall be numbered 3 and shall contain the following subclauses.

1.8.3.1 Definitions

This subclause shall be numbered 3.1 and shall list any applicable project
dictionary or glossary, and all unusual terms or terms with a meaning specific to
the analysis report, with the definition for each term.

If a project dictionary or glossary is applicable, insert the following sentence:

“The definitions of [insert title and identifier of applicable dic-
tionaries or glossaries] apply to this document.”

Insert the following sentence:

“The following terms and definitions are specific to this docu-
ment:

[insert term] [insert definition].”

1.8.3.2 Abbreviations

This subclause shall be numbered 3.2 and shall list all abbreviations used in the
analysis report with the full spelled-out meaning or phrase for each abbreviation.
1.8.4 Analysis approach

This clause shall be numbered 4 and shall summarize the analysis content and
the method utilized.
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Report Verification

data Level

1.8.5 Assumptions

This clause shall be numbered 5 and shall describe the basic assumptions, the
boundary conditions and validity of the analysis.

1.8.6 Analysis technique description

This clause shall be numbered 6 and shall describe the analysis technique used
including the software and associated models (if any).

1.8.7 Analysis results

This clause shall be numbered 7 and shall present the main calculations,
associated results and accuracies (including sensitivity analysis if necessary).

1.8.8 Conclusions

This clause shall be numbered 8 and shall list the requirements to be verified (in
correlation with the VCD) and shall summarize the analysis results, the
comparison with the requirements and the verification close-out judgement.

The requirement close-out may be summarized in a dedicated format table to be
prepared for each involved requirement or group of requirements (see Figures I-1
and I-2).

The definitions of the terms are in line with ECSS-10-02.

Specification Verification
data Stage

Title: <Header>

Program: <Prog. Name> CI Identifier: <CI_No.>
Test Report Id.: <Analysis Report Identifier:

alysis Report Sheet

B Report Date: XX XX.XXXX|| Program: <Prog. Name>CI Identifier: <CI_No.>. AIVDB Report Date: XX.XX. XXXX|
Page: 1of XX Test Report Id.: <Analysis Report Identifier> Page: 2 of XX

VERIFICATION DESCRIPTION:
Stage: <Stage>

Level: <Verification LeVel> Status: <Status> <Abstract>

Specification ID: <CI_Specification> Iss/Rev: <Iss, Rev>

Specification Name: <Specification Header>
Requirement Number: <Req_no>
Requirement: <Req_Header>

Text and Verification Matrix:

<Text>

<Stages, Levels, Methods>
VERIFICATION RESULTS:

REQUIREMENT Remark REPORT
DATA <Hemarks> CONTENT

'BELOW ONLY PAPER PART TO BE WRITTEN BY THE USERS!

ID HEADER STATUS
Grouping: Prepared /Date Checked/ Date AIV Appr./ Date
Activity S_heet: E E E
Specification:
Procedure: /
Linked Document and Status APPROVALS

Figure I-1: Example of an analysis report sheet format
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Program: SATELLITE CI Identifier: 1-000-1AIVDB Report Date: 01.12.1999

Test Report Id.: SAT-RP-001 Page: 1 of 2
Analysis Report Sheet
Title: Mass Budget Analysis Stage: QUALIFICATION
Level: SYSTEM Status: Closed

Specification ID: SAT-SPEC-001 Iss/Rev: 1/-
Specification Name: SATELLITE SYSTEM SPECIFICATION

Requirement Number: 4.1
Requirement Header: Mass
Text and Verification Matrix:

The Satellite System shall not exceed 2 t.

Program: SATELLITE CI Identifier: 1-000-1AIVDB Report Date: 01.12.1999
Test Report Id.: SAT-RP-001 Page: 2 of 2

VERIFICATION DESCRIPTION:

The Requirement has been verified by a mass budget analysis which evaluates
the results at equipment level for the specified equipment level for the specified
equipment and the test results at system level on the overall satellite in dry
condition including the parts not covered by a dedicated specification.

VERIFICATION RESULTS:

Requirement successfully verified. Dry satellite mas 1,5 t. Estimate overall

Checked/ Date AIV Appr./ Date

Mr. Two

Stage SY SS EQ| -

QUAL TA [ A T |-

ACC T T |-

PRE-LAUNCH] - - - -

satellite mass 1,98 t
ID HEADER STATUS

Grouping: G-MASS-A | Mass Analysis C Prepared /Date
Activity Sheet: A-412 Mass Analysis C Mr. One
Specification: - - -
Procedure: - - -

Figure I-2: Example of filled format
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Annex J (hormative)

Review-of-Design report - Document Requirements
Definition (DRD)

J.1 Intfroduction

Asrequired by ECSS-E-10-02, this document describes each verification activity
performed for reviewing documentation.

It provides evidence that the relevant requirements have been verified and indi-
cates any deviations.

J.2 Scope and applicability
J.2.1 Scope

This Document Requirements Definition (DRD) establishes the data content re-
quirements for the Review-of-Design (ROD) report.

This DRD does not define format, presentation or delivery requirements for the
ROD report.

J.2.2 Applicability
This DRD is applicable to all projects using the ECSS Standards.

J.3 References

J.3.1 Glossary and dictionary

This DRD uses terminology and definitions controlled by:
ECSS-P-001 Glossary of terms

ECSS-E-10-02 Space engineering - Verification

J.3.2 Source document
This DRD defines the data requirements of a ROD report as controlled by:
ECSS-E-10-02 Space engineering - Verification
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J.4 Definitions, abbreviations and symbols

J.4.1 Definitions

For the purposes of this DRD the definitions given in ECSS-P-001 and in
ECSS-E-10-02 apply.

J.4.2 Abbreviations
The following abbreviations are defined and used within this DRD.

Abbreviation Meaning

ACC Acceptance

AlV Assembly, Integration and Verification
APPR Approval

C Closed

CI Configuration Item

DRD Document Requirements Definition
ECSS European Cooperation for Space Standardization
EQ Equipment

I Inspection

I/F Interface

1D Identifier

N/A Not applicable

PDR Preliminary Design Review

QUAL Qualification

REQ Requirement

ROD Review-of-Design

SS Subsystem

SY System

VCD Verification Control Document
J.4.3 Symbols

N/A

J.5 Description and purpose

The ROD report describes the execution and the results of the specific ROD activ-
ity.

It contains the summary of the activity and the conclusion.

Its principal use is to provide the customer with the evidence of satisfactory per-

formance of review of design for verification close-out of the relevant require-
ments.

J.6 Application and interrelationship

126

The document is prepared for each verification level and for each ROD performed.

The ROD report may cover the activity relevant to the verification of several re-
quirements in the case that the event is unique (for example ROD performed dur-
ing a project design review).

It responds to the requirements contained in the relevant AIV Plan (DRD annex
D) activity sheet.
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J.7

J.8

It may be an input to a verification report (DRD annex L) in case of multi-method
verification.

Its title page data (see subclause J.7.2) is recorded in the VCD (DRD annex E).

ROD report preliminary elements

Content

J.7.1 Title

The document to be created based on this DRD shall be titled “[insert a descriptive
modifier] Review-of-Design report”.

The descriptive modifier shall be selected to clearly identify the applicable prod-
uct and type of ROD.

EXAMPLE “Satellite PDR Review-of-Design report”
“Pressurized module shuttle I/F Review-of-Design report ”

J.7.2 Title page

The title page shall identify the project document identification number, title of
the document, date of release and release authority.

J.7.3 Contents list

The contents list shall identify the title and location of every clause and major
subclause, figure, table and annex contained in the document.

J.7.4 Foreword

A foreword shall be included which describes as many of the following items as
are appropriate:

® identification of which organizational entity prepared the document;
e information regarding the approval of the document;

® identification of other organizations that contributed to the preparation of
the document;

® a statement of effectivity identifying which other documents are cancelled
and replaced in whole or in part;

® a statement of significant technical differences between this document and
any previous document;

e the relationship of the document to other standards or documents.

J.7.5 Introduction

An introduction may be included to provide specific information or commentary
about the technical content.

J.8.1 Scope and applicability

This clause shall be numbered 1 and shall describe the scope, applicability and
purpose of the ROD report.

J.8.1.1 Scope
This subclause shall be numbered 1.1 and shall contain the following statements:

“This ROD report contains the ROD results obtained for the
[insert product and ROD identifier] of the [insert project ident-
ifier] project.

This ROD report is based on the [insert AIV plan identifier] rel-
evant activity sheet requirements.”
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J.8.1.2 Purpose

This subclause shall be numbered 1.2 and shall contain the following statements:

“This ROD report provides evidence of satisfactory
performance of ROD as a precursor to the verification close-out
of the relevant requirements.”

J.8.2 References

This clause shall be numbered 2 and shall contain the following subclauses.

J.8.2.1 Normative references
This subclause shall be numbered 2.1 and shall contain the following statements:

“This document incorporates, by dated or undated reference,
provisions from other publications. These normative refer-
ences are cited at appropriate places in the text and publica-
tions are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these apply to this docu-
ment only when incorporated in it by amendment or revision.
For undated references, the latest edition of the publication re-
ferred to applies.

[insert document identifier] [insert document title].”

Typically the reference documents are the product specification and the AIV plan.

J.8.2.2 Informative references
This subclause shall be numbered 2.2 and shall contain the following statement:

“The following documents, although not a part of this ROD re-
port, amplify or clarify its contents:

[insert document identifier] [insert document title].”

J.8.3 Definitions and abbreviations

This clause shall be numbered 3 and shall contain the following subclauses.

J.8.3.1 Definitions

This subclause shall be numbered 3.1 and shall list any applicable project
dictionary or glossary, and all unusual terms or terms with a meaning specific to
the ROD report, with the definition for each term.

If a project dictionary or glossary is applicable, insert the following sentence:

“The definitions of [insert title and identifier of applicable dic-
tionaries or glossaries] apply to this document.”

Insert the following sentence:

“The following terms and definitions are specific to this docu-
ment:

[insert term] [insert definition].”

J.8.3.2 Abbreviations

This subclause shall be numbered 3.2 and shall list all abbreviations used in the
ROD report with the full spelled-out meaning or phrase for each abbreviation.

J.8.4 ROD summary

This clause shall be numbered 4 and shall describe the ROD activity in terms of
method and procedures used.
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J.8.5 Conclusions

This clause shall be numbered 5 and shall summarize the ROD results (i.e. list
of the requirements to be verified (in correlation with the VCD), traceability to
used documentation, conformance or deviation including proper references and
signature/date), the comparison with the requirements and the verification
close-out judgement.

The requirement close-out may be summarized in a format table to be prepared
for each pertinent requirement or group of requirements (Figures J-1 and J-2).

The definitions of the terms are in line with ECSS-E-10-02.

Report Verification Specification Verification
data Level data Stage

Program: kProg. Name>C] Identifier: <CI_No.>.
ROD Report Id.: <ROD Report Identifier>

B Report/Date: XX XX.XXXK | Program: <Prog. Name> CI Identifier: <CI_No.>.AIVDB Report Date: XX.XX.XXXX|
Page: 1of XX ROD Report Id.: <ROD Report Identifier> Page: 2 of XX

Review-of-Design Report/ Sheet

VERIFICATION DESCRIPTION:
Title: <Header> Stage: <Stage>
Level: <Verification LeVel> Status: <Status> <Abstract>

Specification ID: <CI_Specification>
Specification Name: <Specification Header>

Iss/Rev: <Iss/Rev>

Requirement Number: <Req_no.>
Requirement Header: <Req_Header>
Text and Verification Matrix:

<Text>

<Stages, Levels, Methods>

VERIFICATION RESULTS:

REQUIREMENT ki REPORT
e <Remarks> CONTENT

'BELOW ONLY PAPER PART TO BE WRITTEN BY THE USERS!

1D HEADER STATUS
Grouping: Prepared /Date Checked/ Date AIV Appr./ Date

Activity Sheet:
Specification:
Procedure:

Linked Document and Status APPROVALS

Figure J-1: Example of a Review-of-Design report sheet
format
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Program: SATELLITE CI Identifier: 1-000-1AIVDB Report Date: 01.12.1999| | Program: SATELLITE CI Identifier: 1-000-1AIVDB Report Date: 01.12.1999
ROD Report Id.: SAT-RP-004 Page: 1 of 2 ROD Report Id.: SAT-RP-001 Page: 2 of 2

Review-of-Design Report Sheet
VERIFICATION DESCRIPTION:

Title: Electrical Interface ROD Stage: QUALIFICATION X " . .

Level: SYSTEM Status: Closed The Requirement has been verified by a suitable combination of ROD and
) ) Inspection activities at System Level based on ROD and Inspection results,

Specification ID: SAT-SPEC-004 Iss/Rev: 1/- respectively, at SS and Equipment levels. The Inspection is carried out on the

Specification Name: SATELLITE SYSTEM SPECIFICATION umbilical connector and the ROD is performed on the interfaces DWG com-

Requirement Number: 4.2 pared with Fig. 4.2-1

Requirement Header: Launcher Electrical Interfaces
Text and Verification Matrix:

The Satellite System Electrical Interfaces with the Launcher shall be in
agreement with Fig. 4.2-1

Stage SY SS EQ VERIFICATION RESULTS:

QUAL LR A 1
ACC 1 1
PRE-LAUNCH]| I

The Review of the connector Interface Drawing 0002 in comparison with the
requirement of the Fig. 4.2-1 has been successfully performed. The Require-
ment is successfully verified.

ID HEADER STATUS
Grouping: G-ELIF-R Electrical Interface C Prepared /Date Checked/ Date ALV Appr./ Date
Activity Sheet: A-422 Electrical Interface C Mr. One Mr. Two Mr. Three
Specification: - - -
Procedure: - - -

Figure J-2: Example of filled format
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Annex K (normative)

Inspection report - Document Requirements
Definition (DRD)

K.1 Intfroduction

Asrequired by ECSS-E-10-02, this document describes each verification activity
during hardware inspection.

It provides evidence that the relevant requirements have been verified and indi-
cates any deviations.

K.2 Scope and applicability
K.2.1 Scope

This Document Requirements Definition (DRD) establishes the data content re-
quirements for the inspection report.

This DRD does not define format, presentation or delivery requirements for the
inspection report.

K.2.2 Applicability
This DRD is applicable to all projects using the ECSS Standards.

K.3 References

K.3.1 Glossary and dictionary

This DRD uses terminology and definitions controlled by:
ECSS-P-001 Glossary of terms

ECSS-E-10-02 Space engineering - Verification

K.3.2 Source document
This DRD defines the data requirements of an inspection report as controlled by:

ECSS-E-10-02 Space engineering - Verification
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K.4 Definitions, abbreviations and symbols

K.4.1 Definitions

For the purposes of this DRD the definitions given in ECSS-P-001 and in
ECSS-E-10-02 apply.

K.4.2 Abbreviations
The following abbreviations are defined and used within this DRD.

Abbreviation Meaning

ACC Acceptance

ALV Assembly, Integration and Verification
APPR Approval

C Closed

CI Configuration Item

DRD Document Requirements Definition
ECSS European Cooperation for Space Standardization
EQ Equipment

FM Flight Model

I Inspection

I/F Interface

1D Identifier

N/A Not applicable

QUAL Qualification

REQ Requirement

ROD Review of Design

SS Subsystem

SY System

VCD Verification Control Document
K.4.3 Symbols

N/A

K.5 Description and purpose

The inspection report describes the execution and the results of the specific in-
spection activity.

It contains the summary of the activity and the conclusion.

The principal use is to provide the customer with the evidence of the performed
inspection activity in verification close-out of the relevant requirements.

K.6 Application and interrelationship
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The document is prepared for the different verification levels and for each inspec-
tion performed.

The inspection report may cover the activity relevant to the verification of several
requirements in case that the event is unique (for example an inspection of sev-
eral I/F requirements).

It is prepared on the basis of the requirements contained in the relevant AIV plan
(DRD annex D) activity sheet.
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K.7

K.8

It could be input to a verification report (DRD annex L) in case of multimethod
verification.

Its title page data (see subclause K.7.2) is recorded in the VCD (DRD annex E).

Inspection report preliminary elements

Content

K.7.1 Title

The document to be created based on this DRD shall be titled “[insert a descriptive
modifier] inspection report”.

The descriptive modifier shall be selected to clearly identify the applicable
product and type of Inspection.

EXAMPLE “Gyro (FM1) interface inspection report”
“Payload module straylight closure inspection report ”

K.7.2 Title page

The title page shall identify the project document identification number, title of
the document, date of release and release authority.

K.7.3 Contents list

The contents list shall identify the title and location of every clause and major
subclause, figure, table and annex contained in the document.

K.7.4 Foreword

A foreword shall be included which describes as many of the following items as
are appropriate:

® identification of which organizational entity prepared the document;
e information regarding the approval of the document;

® identification of other organizations that contributed to the preparation of
the document;

® a statement of effectivity identifying which other documents are cancelled
and replaced in whole or in part;

® a statement of significant technical differences between this document and
any previous document;

e the relationship of the document to other standards or documents.

K.7.5 Introduction

An introduction may be included to provide specific information or commentary
about the technical content.

K.8.1 Scope and applicability

This clause shall be numbered 1 and shall describe the scope, applicability and
purpose of the inspection report.

K.8.1.1 Scope
This subclause shall be numbered 1.1 and shall contain the following statements:

“This inspection report contains the inspection results for the
[insert product and Analysis identifier] of the [insert project
identifier] project.

This inspection report is based on the relevant activity sheet
requirements of the [insert AIV plan identifier].”
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K.8.1.2 Purpose

This subclause shall be numbered 1.2 and contains the following statements:

“This inspection report provides evidence of the performance
of the inspection activity required for the verification close-out
of the relevant requirements.”

K.8.2 References

This clause shall be numbered 2 and shall contain the following subclauses.

K.8.2.1 Normative references
This subclause shall be numbered 2.1 and shall contain the following statements:

“This document incorporates, by dated or undated reference,
provisions from other publications. These normative refer-
ences are cited at appropriate places in the text and publica-
tions are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these apply to this docu-
ment only when incorporated in it by amendment or revision.
For undated references, the latest edition of the publication re-
ferred to applies.

[insert document identifier] [insert document title].”

Typically reference documents are the product specification and the AIV plan.

K.8.2.2 Informative references
This subclause shall be numbered 2.2 and shall contain the following statement:

“The following documents, although not a part of this inspec-
tion report, amplify or clarify its contents:

[insert document identifier] [insert document title].”

K.8.3 Definitions and abbreviations

This clause shall be numbered 3 and shall contain the following subclauses.

K.8.3.1 Definitions

This subclause shall be numbered 3.1 and shall list any applicable project
dictionary or glossary, and all unusual terms or terms with a meaning specific to
the inspection report, with the definition for each term.

If a project dictionary or glossary is applicable, insert the following sentence:

“The definitions of [insert title and identifier of applicable dic-
tionaries or glossaries] apply to this document.”

Insert the following sentence:

“The following terms and definitions are specific to this docu-
ment:

[insert term] [insert definition].”

K.8.3.2 Abbreviations

This subclause shall be numbered 3.2 and shall list all abbreviations used in the
inspection report with the full spelled-out meaning or phrase for each
abbreviation.

K.8.4 Inspection summary

This clause shall be numbered 4 and shall describe the inspection activity in
terms of methods and procedures used.
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K.8.5 Inspected item

This clause shall be numbered 5 and shall describe the product configuration data

of the inspected item.

K.8.6 Conclusions

This clause shall be numbered 6 and shall summarize the inspection results (i.e.
list of the requirements to be verified (in correlation with the VCD), traceability
to used documentation, inspection event location and date, expected finding, con-
formance or deviation including proper references and signature/date), the

comparison with the requirements and the verification close-out judgement.

The requirement close-out may be summarized in a separate table to be prepared
for each pertinent requirement or group of requirements (Figures K-1 and K-2).

The definitions of the terms are in line with ECSS-E-10-02.

Verification
Stage

Verification
Level

Specification
data

Report
data

Program: <Prog. Name> C[ Identifier: <CI_No.>

Inspection Report Id.: <Inspection Report Identifier> Page: 1of XX

Inspection Report Sheet

<Header>
<Verification Level>

Title:
Level:

Stage: <Stage>
Status: <Status>

Specification ID: <CI_Specification> Iss/Rev: <Iss/Rev>

Specification Name: <Specification Header>

Requirement Number: <Req_no.>
Requirement Header: <Req_Header>

Text and Verification Matrix:

<Text>

<Stages, Levels, Methods>

REQUIREMENT
DATA

ID HEADER STATUS

Grouping:
Activity Sheet:
Specification:

B Report/Date: XX.XX.XXXK

Program: <Prog. Name> CI Identifier: <CI_No.>.AIVDB Report Date: XX.XX.XXXX|
Page: 2 of XX

Inspection Report Id.: <Inspection Report Identifier>

VERIFICATION DESCRIPTION:
<Abstract>

VERIFICATION RESULTS:
REPORT
CONTENT

<Remarks>

'BELOW ONLY PAPER PART TO BE WRITTEN BY THE USERS!

Procedure:
4

Prepared /Date Checked/ Date AIV Appr./ Date

e

i

Linked Document and Status

APPROVALS

Figure K-1: Example of an inspection report sheet format

135



ECSS-E-10-02A

17 November 1998 JIDCSS

Program: SATELLITE CI Identifier: 1-000-1AIVDB Report Date: 01.12.1999| | Program: SATELLITE CI Identifier: 1-000-1AIVDB Report Date: 01.12.1999
Inspection Report Id.: SAT-RP-003 Page: 1 of 2 Inspection Report Id.: SAT-RP-003 Page: 2 of 2

Inspection Report Sheet

VERIFICATION DESCRIPTION:
Title:  Electrical Interface Inspection Stage: QUALIFICATION

Level: SYSTEM Status: Closed The Requirement has been verified by 1 of the interfaces defined in DWG
) ) which corresponds to Fig. 4.2-1 taking into account the ROD and Inspection
Specification ID: SAT-SPEC-001 Iss/Rev: 1/- Results obtained respectively at SS Equipment levels.

Specification Name: SATELLITE SYSTEM SPECIFICATION
Requirement Number: 4.2

Requirement Header: Launcher Electrical Interfaces

Text and Verification Matrix:

The Satellite System Electrical Interfaces with the Launcher shall be in
agreement with Fig. 4.2-1

Stage SY SS EQ VERIFICATION RESULTS:

QUAL LR A 1
ACC 1 1
PRE-LAUNCH]| I

The Inspection of the Launcher Electrical Interface Umbilical Connector in
comparison with Drawing 0002 has been successfully performed. The Re-
quirement is fully verified.

ID HEADER STATUS
Grouping: G-ELIF-1 Electrical Interface C Prepared /Date Checked/ Date AIV Appr./ Date
Activity Sheet: A-422 Electrical Interface C Mr. One Mr. Two Mr. Three
Specification: - - -
Procedure: - - -

Figure K-2: Example of filled format
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Annex L (normative)

Verification report - Document Requirements
Definition (DRD)

L.1 Infroduction

As required by ECSS-E-10-02, this document may be prepared in the case that
more than one of the defined verification methods is utilized to verify a require-
ment or a specific set of requirements.

It explains the approach followed and how the verification methods were com-
bined to achieve the verification objectives.

It contains proper evidence that the relevant requirements are verified and the
indication of deviations.

L.2 Scope and applicability
L.2.1 Scope

This Document Requirements Definition (DRD) establishes the data content re-
quirements for the verification report.

This DRD does not define format, presentation or delivery requirements for the
verification report.

L.2.2 Applicability
This DRD is applicable to all projects using the ECSS Standards.

L.3 References

L.3.1 Glossary and dictionary

This DRD uses terminology and definitions controlled by:
ECSS-P-001 Glossary of terms

ECSS-E-10-02 Space engineering - Verification

L.3.2 Source document

This DRD defines the data requirements of a verification report as controlled by:
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ECSS-E-10-02 Space engineering - Verification

L.4 Definitions, abbreviations and symbols

L.4.1 Definitions

For the purposes of this DRD the definitions given in ECSS-P-001 and in
ECSS-E-10-02 apply.

L.4.2 Abbreviations
The following abbreviations are defined and used within this DRD.

Abbreviation Meaning

A Analysis

ALV Assembly, Integration and Verification
APPR Approval

CI Configuration Item

DRD Document Requirements Definition
ECSS European Cooperation for Space Standardization
1D Identifier

N/A Not applicable

REQ Requirement

T Test

VCD Verification Control Document

L.4.3 Symbols

N/A

L.5 Description and purpose

The verification report describes the execution and the results of a specific verifi-
cation activity carried out with multiple methods.

It contains the description of the verification approach, the results of the different
combined activities and the conclusions.

The principal use is to provide the customer with the evidence of the performed
verification activities in verification close-out of the relevant requirements.

L.6 Application and interrelationship
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The document is prepared for the different verification levels as necessary when
verification with more than one method is involved.

The verification report may cover the verification of several requirements in case
that the relevant verification events are the same (for example an environmental
test and the associated analysis cover the same set of requirements).

It is prepared on the basis of the verification matrix (DRD annex C) and the asso-
ciated AIV plan (DRD annex D), considering the results of the relevant test,
analysis, Review-of-design and inspection reports (respectively DRD annexes H,
I, J and K).

Its title page data (see subclause L.7.2) is recorded in the VCD (DRD annex E).
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L.7

L.8

Verification report preliminary elements

Content

L.7.1 Title

The document to be created based on this DRD shall be titled “[insert a descriptive
modifier] verification report”.

The descriptive modifier shall be selected to clearly identify the applicable
product and type of verification.
EXAMPLE “Primary structure dynamic verification report”
“Satellite accessibility verification report”

L.7.2 Title page

The title page for this document shall identify the project document identification
number, title of the document, date of release and release authority.

L.7.3 Contents list

The contents list shall identify the title and location of every clause and major
subclause, figure, table and annex contained in the document.

L.7.4 Foreword

A foreword shall be included which describes as many of the following items as
are appropriate:

® identification of which organizational entity prepared the document;
e information regarding the approval of the document;

® identification of other organizations that contributed to the preparation of
the document;

® a statement of effectivity identifying which other documents are cancelled
and replaced in whole or in part;

® a statement of significant technical differences between this document and
any previous document;

e the relationship of the document to other standards or documents.

L.7.5 Introduction

An introduction may be included to provide specific information or commentary
about the technical content.

L.8.1 Scope and applicability

This clause shall be numbered 1 and shall describe the scope, applicability and
purpose of the verification report.

L.8.1.1 Scope
This subclause shall be numbered 1.1 and shall contain the following statements:

“This verification report contains the verification results for
the [insert product and verification identifier] of the [insert
project identifier] project.

This verification report is based on the following [insert the
relevant test/analysis/Review-of-design/inspection reports
identifier] reports.”

L.8.1.2 Purpose

This subclause shall be numbered 1.2 and shall contain the following statements:
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“The verification report provides evidence of the satisfactory
performance of the verification activities required for verifica-
tion close-out of the relevant requirements.”

L.8.2 References

This clause shall be numbered 2 and shall contain the following subclauses.

L.8.2.1 Normative references
This subclause shall be numbered 2.1 and shall contain the following statements:

“This document incorporates, by dated or undated reference,
provisions from other publications. These normative refer-
ences are cited at appropriate places in the text and publica-
tions are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these apply to this docu-
ment only when incorporated in it by amendment or revision.
For undated references, the latest edition of the publication re-
ferred to applies.

[insert document identifier] [insert document title].”

Typically reference documents are the product specification, the verification
matrix and the test/analysis/Review-of-design/inspection reports.

L.8.2.2 Informative references
This subclause shall be numbered 2.2 and shall contain the following statement:

“The following documents, although not a part of this verifica-
tion report, amplify or clarify its contents:

[insert document identifier] [insert document title].”

L.8.3 Definitions and abbreviations

This clause shall be numbered 3 and shall contain the following subclauses.

L.8.3.1 Definitions

This subclause shall be numbered 3.1 and shall list any applicable project
dictionary or glossary, and all unusual terms or terms with a meaning specific to
the verification report, with the definition for each term.

If a project dictionary or glossary is applicable, insert the following sentence:

“The definitions of [insert title and identifier of applicable dic-
tionaries or glossaries] apply to this document.”

Insert the following sentence:

“The following terms and definitions are specific to this docu-
ment:

[insert term] [insert definition].”

L.8.3.2 Abbreviations

This subclause shall be numbered 3.2 and shall list all abbreviations used in the
verification report with the full spelled-out meaning or phrase for each
abbreviation.

L.8.4 \Verification results

This clause shall be numbered 4 and shall describe the verification approach, the
associated problems and results with reference to the relevant
test/analysis/Review-of-design/inspection reports.



ECSS-E-10-02A
17 November 1998

L.8.5 Conclusions
This clause shall be numbered 5 and shall list the requirements to be verified (in
correlation with the VCD) and shall summarize verification results, the
comparison with the requirements and the verification close-out judgement.

The requirement close-out may be summarized in a separate table to be prepared
for each pertinent requirement or group of requirements (see Figures L-1 and

L-2).

The definitions of the terms are in line with ECSS-E-10-02.

Report data

]

Verification
Level

Specification
data

Program: <Prog. Name> CI Identifier: <CI_No.>AIVDB Report Date: XX.XX.XXXX

Ver. Report Id.: <Report Identifier> Page: 1 of 1

Verification Report Sheet

™ Title: <Header> Stage: <Stage>
rLevel: <Verification Level> Status: <Status>
Specification ID: <CI_Specification> Iss/Rev: <Iss/Rev>

” Specification Name: <Specification Header>

Requirement Number: <Req_no.> Methods: <Method1, MethodZ/
Requirement Header: <Req_Header>

VERIFICATION DESCRIPTION:
<Abstract>

REPORT
CONTENT

VERIFICATION RESULTS:

<Remarks>

'BELOW ONLY PAPER PART TO BE WRITTEN BY THE USERS!

Prepared /Date Checked/ Date AIV Appr./ Date /

— = =

Verification
Stage

Verification
Methods

Requirement
data

APPROVALS

Figure L-1: Example of a verification report sheet format
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Program: SATELLITE CI Identifier: 1-001-01AIVDB Report Date: 20/12/1998
Ver. Report Id.: sat-rp-006 Page: 1 of 1

Verification Report Sheet

Title: MASS Stage: QUALIFICATION
Level: System Status: Closed
Specification ID: SAT-SPEC-001 Iss/Rev: 1/-

Specification Name: Satellite System Specification

Requirement Number: 4.1 Methods: T, A
Requirement Header: Mass

VERIFICATION DESCRIPTION:

The requirement has been verified at system level by means of a combination
of Test and Analysis as described in the attached Test and Analysis Report
Sheets (included in the respective reports: SAT-RP-001 and SAT-RP-002)

VERIFICATION RESULTS:

The Verification has been successfully completed, dry satellite mass 1,5 Tons,
estimated overall satellite mass through analysis 1,9 Tons.

'BELOW ONLY PAPER PART TO BE WRITTEN BY THE USERS!

Prepared /Date Checked/ Date AIV Appr./ Date

Figure L-2: Example of filled format
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ECSS Document Improvement Proposal

1. Document 1.D.
ECSS-E-10-02A

2. Document Date
17 November 1998

3. Document Title
Verification

4. Recommended Improvement (identify clauses, subclauses and include modified text
and/or graphic, attach pages as necessary)

5. Reason for Recommendation

6. Originator of recommendation

Name: Organization:

Address: Phone: 7. Date of Submission:
Fax:
E-Mail:

8. Send to ECSS Secretariat

Name:
W. Kriedte
ESA-TOS/QR

Address:
Keplerlaan 1
2200AG Noordwijk
Netherlands

Phone: +31-71-565-3952
Fax: +31-71-565-6839
E-Mail: wkriedte@estec.esa.nl

Note: The originator of the submission should complete items 4, 5, 6 and 7.

This form is available as a Word and Wordperfect-Template on internet under
http://www.estec.esa.nl/ecss/improve/
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