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§ N° Sentence Planned Resolution

8§6.2.5.2 |S/C EMC Radiated Emission and Susceptibility with launcher TBD:

§6.2.5.3 | Test sequence TBD.
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Chapter 6: Payload verification and test requirements
The first section details the "rules of the art" and provides preliminary requirements to qualify the payload before
delivery and consequently ensure the best compatibility with the satellite (especially for EMC). The second section
describes the main tests and verifications (instrument inspection, functional tests) at satellite level in order to give a
rough idea of the satellite tests sequence for the User.
6.1 PAYLOAD DESIGN VERIFICATION REQUIREMENTS

6.1.1 General

PL -6.1.1 -1

The demonstration of the qualification status shall be given to the Satellite Contractor through the
Development, Design and Verification (DD&V) documents and through the Payload End ltem Data Package
as defined in the Deliverable ltems List.

PL - 6.1.1 -2

The Payload shall be delivered to the Satellite Contractor fully qualified. Required tests are given in Table

6.1-1.
Kind of tests Required Comments
PVT X For reference test purpose.
Functional HCT X For reference test purpose.
AT X For reference test purpose.
Sine X
Mechanical Acoustic or random X Depending on payload shape
Shock X At payload or payload sub-system level
Thermal Thermal balance X
Thermal cycling X
CE/CS X Test set-up described in section 6.1.8.7
EMC RE/RS X Test set-up described in section 6.1.8.7
ESD ESD X
Mass properties Mass properties X Mass and inertia

Table 6.1-1 : Tests required at payload level before payload delivery
The payload development and verification philosophy shall contain, at least, these required tests. Full test campaign
and test levels and duration (qualification and/or acceptance) shall be determined by the Payload Supplier
depending on the payload maturity and agreed by the Satellite Contractor.
The Payload Supplier shall deliver to the Satellite Supplier the Payload Flight Model and the Spare Model (if
applicable).
6.1.2 Payload Model Build Standard

The payload level of assembly and build standard shall comply with the System verification concept selected for the
PROTEUS based mission Program.
Provisions for payload models have to be made according to the Deliverable ltems List.
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PL -6.1.2 -1

The payload model philosophy and its related payload qualification/acceptance program shall be defined by
the Payload Supplier in his Payload Development and Validation Plan.

Hereafter are defined the payload models usually assembled and built to check the payload concept and
performances. With this information, the User can estimate the need to build or not all these models according to his

mission.
6.1.2.1 Payload Functional Model definition (TBC)

The Payload Functional Model shall be representative of the Flight Model for the following aspects:
O Electrical interface parameters
All interface hardware shall be electrically and functionally representative of the flight standard (excluding use
of high reliability parts).
0 Command control interface
All interface hardware and software equipment shall be representative of the flight standard.
0O Connectors interface
The interface connectors shall be flight representative. In the event the connectors interface with flight
hardware or EGSE that also interfaces with flight hardware, gold plated hi-rel type or connector savers shall be
used.
This model will be used for functional tests at satellite level on satellite validation bench. Requirements for this model
are given in document reference «PIC-P0.3-NT-224-CNES».
Main aims of these validation tests are:
Test of the PF-PL communications for the mission:

. 1553 dialog:
O 1553 TCs: Payload Controller Commands, Payload Software
O PLTM
O  broadcast command: PPS UTC date message
. discrete acquisition lines from the Payload (OBDH addressing)
. discrete commands from the Platform to the Payload (OBDH addressing)
. Payload software loading through the Platform
FDIR testing
. For example: - Following to 3 consecutive out of range current values acquisitions on line n°X of the
Payload, opening by the Platform of the Payload power lines relays according to a predefined order.
. Following to 3 consecutive out of range PLC temperature value acquisitions, opening by the Platform of the

Payload power lines relays according to a predefined order.
Payload interface level tests

. For example: - closure of the power lines relays according to a predefined order with a fixed timing
. - discrete command sensivity and observation of PL status change
System level tests
. All the functional chains together, with the modes chaining simulation according to real time performances.

6.1.2.2 Quadlification and Flight Spares (QFS) definition

The objective is to qualify Payload off-line of the system qualification program.
This Payload shall be used as flight spare. Refurbishment of Payloads shall therefore be considered.
6.1.2.3ProtoFlight Model (PFM) definition

The ProtoFlight Model shall be of a standard compliant with all the requirements of the applicable Payload Design
Interface Specification (PDIS) last issue and shall have successfully undergone a full program of qualification testing
(with acceptance duration) and verification prior to delivery.

6.1.2.4Flight Model (FM) definition

The Flight Model shall be of a standard compliant with all the requirements of the applicable PDIS last issue and
shall have successfully undergone a full program of acceptance testing and verification prior to delivery.
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6.1.3 Design Verification Methods and Types - Definition

The Payload Development and Validation plan must be based on a development qualification and acceptance
scheme compatible with the overall system program concept.
6.1.3.1 Verification Methods

Qualification and Acceptance Verification shall be accomplished by test wherever possible and by assessment as
support or as an alternative should testing be prohibitive:
a) Test
. Functional Tests,
. Environmental Tests,
b) Assessment
. Similarity,
. Analysis,
. Inspection,
. Demonstration,
. Validation of Records.
6.1.3.1.1 Functional Tests

Functional testing is a series of electrical or mechanical performance tests conducted on flight or flight configured
hardware at conditions equal or less than design specifications. lts purpose is to establish that the hardware performs
satisfactorily in accordance with the design specifications. Depending on the situation, there are functional tests of
various complication or degrees of depth.

6.1.3.1.2 Environmental Tests

An environmental test is a test conducted on flight or flight configured hardware to assure that the flight hardware
will perform satisfactorily in one or more of its flight environments. Example are acoustic, thermal vacuum and EMC.
Environmental testing is normally combined with functional testing to a degree which depends on the objectives of
the test.

6.1.3.1.3 Verification by Similarity

Verification by similarity is the process of assessing by review that the article is similar or identical in design and
manufacture to another article that has previously been qualified to equivalent or more stringent conditions.
6.1.3.1.4 Verification by Analysis

Verification by analysis is a process where compliance of an article to specification is proven by analytical methods.
The typical technique used is mathematical modeling (e.g. by finite elements method, simulation, statistics, etc.).
Mathematical models may be supplemented or supported by hardware simulations. Verification by analysis is
normally given lower importance than direct testing, but is applicable where:

O Analysis is rigorous and accurate enough to provide reliable results,

O Tests are not cost effective,

O Similarity is not available.
6.1.3.1.5 Verification by Inspection

Verification by inspection may typically be applied where an article consists of well known and proven manufacturing
methods. The verification process consists in assuring strict adherence to these specified methods during the article
production (i.e. exclusion of deviations and mistakes) by rigorous supervision and inspection (e.g. wire coding,
materials selection, mechanical and electrical connections, correct screw torquing, etc.). Depending on the specific
case, inspection may reduce or omit later testing of the article in various aspects. Like analysis, inspection in general
is given lower priority than direct testing, but may be applied where other verification methods are not cost effective.
6.1.3.1.6 Verification by Demonstration

Verification by demonstration primarily applies to activities of a handling, servicing, safety and logistics nature, e.g.
easy replaceability of a critical Payload unit, lifting a container with fork-lift, mounting a Payload on a vibrator, etc.
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The process consists in demonstrating that the activity in question is possible within the specified time, manpower,
safety and other constraints.

6.1.3.1.7 Verification by Validation of Records

Verification by validation of records is a process where on the basis of manufacturing records (which have to be
complete and comprehensive, and may not contain any new unproved processes), compliance with performance
specifications of an article can be proven. This process is of the same nature as inspection, it being an inspection of
(reliable) records "after the event". Again, this verification method is considered lower priority and applies if direct
testing is not feasible.

6.1.3.2Verification Types

6.1.3.2.1 Development Verification

Development Verification is a process to verify the feasibility of a design approach and to provide confidence in the
ability of the hardware to comply with the performance criteria.
6.1.3.2.2 Qualification Verification

Qualification Verification is an individual test or a series of functional and environmental tests conducted on flight
hardware at conditions normally more severe than acceptance test conditions, to establish that the hardware will
perform satisfactorily in the flight environments with sufficient margins. The purpose is to uncover deficiencies in
design and method of manufacture. It is not intended to exceed design safety margins or to introduce unrealistic
modes of failure.

6.1.3.2.3 Acceptance Verification

Acceptance Verification is an individual test or a series of functional and environmental tests conducted on flight
hardware at conditions equal to design specifications plus acceptance level margin to establish that the hardware
performs satisfactorily.
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6.1.8.6Tests organization

6.1.8.6.1 Test Plan

PL -6.1.8 -21

Each electromagnetic compatibility test shall be defined in a dedicated document drawn up by the Payload
Supplier. This document, which constitutes the Test Plan, contains the specific data to be used in writing the
test procedure.

The following pieces of information shall be provided in the Test Plan:

a) Specimen operational configuration during test,

b) Duly justified choice of a measuring method,

c) The bare descriptive modicum for environmental and operational conditions,

d) Specimen operating modes and points to be watched (susceptibility criteria),

e) Description of injected signals for measuring susceptibility or the compatibility margin.

6.1.8.6.2 Test procedure

The unit development, qualification or verification EMC tests follow a test procedure that details how tests must be
run to verify compliance with the EMC requirements.

PL - 6.1.8 -22

The procedure shall be made available to the Satellite Contractor for approval one month at least before test
inception, and shall contain at least the following sections, in sequential order:
a) contents,
b) applicable documents,
c) purpose of tests,
d) general test conditions (electromagnetic environment, grounding plan, measuring precautions, authorized
personnel, power supply characteristics),
e) specimen detailed mechanical and electrical configuration (operating mode, power supply voltage, input
signals, stimuli, dummy charge power levels, points to be watched, detailed description of interface
harness/wiring, overall layout on test site, grounding connection),
f) for each type of test:

* required test instrumentation,

¢ antenna calibration data sheets,

* measurement set-up, accuracy over the specific precautions for each type of test,

¢ test limits and levels,

* frequency ranges or discrete frequencies for the test,

* susceptibility criterion.
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6.1.8.6.3 Test execution

PL -6.1.8 -23

Test execution shall be documented by the proceedings from the test sequence as actually experienced,
which state the facts as observed in real time:

a) calibration of the actually used instruments,
b) recording of measurements (photos, plots, graphs, tables, etc.),
c) deviations from procedures, or changes required by real conditions.

PL - 6.1.8 -24

Assessment of the specimen compliance with the specifications shall be acquired during tests, with a clear
identification of non-conformance, e.g.:

a) measurement of emitted level, should the emission limit be exceeded

b) measurement of susceptibility threshold, if actual threshold is less than specified,

c) measurement of real compatibility margin, if found less than specified.

The above elements are critical to obtaining a waiver for not meeting a specified requirement.
6.1.8.6.4 Presentation of results

6.1.8.6.4.1 General

The rough results shall be of the following form:
O XY recording with sufficient resolution to ease out data analysis,
0 photos of oscilloscope or spectrum analyser.
The data recorded in emission tests shall be read in continuous frequency-scanning mode.
For a quick assessment of results, the test data and the maximum levels allowed by the present specification
(requirements of section 3.5.7) shall be presented on the same plots.

All such auxiliary data as sensitivity, bandwidth, antenna factor, aso., shall be provided along with the data and
photos.
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6.1.8.6.4.2 Test report

PL -6.1.8 -25

The unit EMC test report shall be submitted to the Satellite Contractor by the Payload Supplier within thirty
(30) days from official completion of the EMC tests, complete with the relevant test procedures.

PL - 6.1.8 -26

For uniformity, and to ease out analysis, such test report shall contain at least the following:
a) Contents
b) Purpose of test
c) Changes to nominal procedure
d) Summarized results
e) Conclusions
f) Working copy of the procedures, containing:
* description of test set-up, with photos of test configuration,
* detailed description of grounding network,
* problems encountered and corrective actions,
* type and serial number of the measuring instrumentation, date of last calibration,
* measures of ambient noise including EGSE,
* raw measurement sheets, recordings,
* transfer function of actually used probes or antennas,
* interpretation of measurements against specified noise,
* complementary measurements performed, as applicable.

PL -6.1.8 -27

In addition, the test report shall spell out and justify all deviations from, or changes to the test procedure,
which procedure shall have been approved by the Satellite Contractor prior to official inception of the EMC
fests.
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6.1.8.7 Unit Test set-ups
6.1.8.7.1 Conducted emissions; Power supply lines, steady perturbations

Methods: CEO1 - CEO4 of MIL-STD-462
Test set-up:

1. 5 cm Stand-off

2. Low-impedance bond to ground plane

3. Current probe

4. Test sample chassis ground

5. High side

6. Return (neutral line)

7. DC bond impedance between the ground plane and enclosure wall

8. Line impedance stabilization network shall be terminated in 50 Ohm resistive.

—————— SKIELDED OR OUTSIDE ROCH

freas L~
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Figure 6.1-3 : Power lines, steady perturbations test set up
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6.1.8.7.2 Conducted emissions; Power supply lines, transient perturbations

Method: out of standards

Test set-up:
Test set-up is identical to that one used in steady perturbation measurements, except that an oscilloscope is

substituted for the spectrum analyser, and that the current probe bandwidth has to be adapted to the measurement

signal.

[ aiin) SHIELDED OR QUTSIDZ ROOW
'r TZ3T -1/
(sEEACE ZC t= ZC 1SOLATION
. ]
S P R 4 Q o7 Q\ L raausForuer
o= DT \coun ATt
- 7 GROUND PLANE
(% o 2
2 d
\ O SPECTRUM
2 ~- H4ONITOR
[ CQUIPENT c )l
TEST SAMPLE SUSSYSTEM 3 o] EM! METER
e e 2o |
‘? 1 LRSS N
TEST S2uPLE HEACSET
POVER CABLE l l

Figure 6.1-4 : Power supply line, transient perturbations test set-up
Observations : Whatever measurements are needed over the command lines at the switching unit, outputs are made
with representative harness/wiring and charges, without any LISN or 10 uF capacities.
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6.1.8.7.3 Conducted susceptibility ; power supply lines, sine wave and square wave

Methods: CSO1 and CS02 of MIL-STD-462

Test set-up:
Measur. Inst.
. Generotlor
CS01, Differential mode LJ\J\J
Q 1 Vv m Current probe
N\
Power supply = LISN Tested unit/device
O
Measur. Inst.
CS02, Common mode ;E
o | )
7/
Power supply = LISN Tested unit/device
) - l 1 \
10uF
Generator C\D (9

/a4

Figure 6.1-5 : Conducted susceptibility test set-up (sine wave and square wave)

All right reserved. ALCATEL SPACE /CNES
Passing and copying of this document, use and communication of its content is not permitted without prior written authorization.



MIMW
cnes
PROTEUS

\4

ALCATEL

SPACE

PRO.LB.0.NT.003.ASC Issue. 06 rev. 03

Page: 6.37

6.1.8.7.4 Conducted Susceptibility; power supply lines, transient signal

Method: CS06 of MIL-STD-462

Test set-up:

O__

Power supply = LISN Zo

O'— T AN
Y YN

Tested unit/device

Pulse generator

Oscilloscope

Tested unit/device

— Filter
CS, spike, power leads, injection in series
L = 20uH
0~ L+
Power supply= LISN
| Filter
Pulse
Generator | Zo

Oscilloscope

CS, spike, power leads, injection in parallel

Figure 6.1-6 : Conducted susceptibility test set-up (transient signal)
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6.1.8.7.5 Susceptibility to common mode transients; interface signals

Method: out of standards

Test set-up:

Intermediate connector
disconnecting shields

o B Unit/device under
EGSE test

B L O

Generator

Figure 6.1-7 : Interface signals test set-up
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6.1.8.7.6 Radiated emissions E-fields

Test method: REQ2 of MIL-STD-462
Test set-up :

EXT POWER

BQND TO SHIELDED ROOM
IF POSSIBLE — Q‘-=,gﬁ
LOCATE THE EGSE —— :
OUTSIDE THE SHIELDED EGSE

ROOM
PWR SIGN &
BOND
£z

im
10 uF &

/
[ ]

O 0O O c—L/

SIGN. GEN.

Figure 6.1-8 : Radiated emissions E-fields test set-up
The unit/device to be tested is installed and connected to the ground plane.
Harness/wiring of the tested equipment shall be flight representative: same type, same twisting, same gauge, same
shielding connection mode as on the flight model.
Such harness/wiring shall be kept 2 to 3 cm clear above the ground plane, and shall as far as possible offer a length
of T meter maximum, 1 meter off the measurement antenna.

Remarks :
Measurements shall be made in two linear cross-polarizations, or in one circular polarization beyond 50 MHz.
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6.1.8.7.7 Radiated susceptibilities E-fields

Method :RSO3 of MIL-STD-462

Test set-up:
EXT POWER
IF POSSIBLE  BONDS TO SHIELDED Aoow
LOCATE THE EGSE . — T,
QUTSIDE THE UNIT
SHIELDED ROOM | EGSE uNDER
c\
l/*’ OND
P9
a &S a
4 $ cm / &
/ J
_ 7
p—
fr"\\
- /
N2
M~
h
"
/. 1
‘ A
— A
| N
‘ !
© 00

EMI INSTR.

Figure 6.1-9 : Radiated susceptibilities E-fields test set-up
The unit to be tested is installed and attached to the ground plane.
All of the tested equipment harness/wiring (not the power supply strands only) shall be representative in their nature
of the real, flight-standard harness/wiring: same type, same twisting, same gauge, same shielding connection mode.
Lengths shall be limited to 2 meters for significant lengths.
Such harness/wiring shall be kept 2 to 3 cm clear above the ground plane, and shall as far as possible offer a length
of 1 meter, 1 meter off the measurement antenna.
Remarks :
Such test sample orientation shall be sought to maximize emitted perturbations.
Measurements shall be made in two linear cross-polarizations (or in one circular polarization beyond 50 MHz).
6.1.8.7.8 Magnetic moment (DC)

The measuring procedure to be used shall be subject to prior approval by the Satellite Contractor.
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6.1.9 ESD Verification

PL -6.1.9 -1

The payload shall verify its compatibility with the arc discharge described in section 3.5.8.

PL - 6.1.9 -2

The test shall be performed with the discharge electrodes being directly applied on the payload chassis and
cables shields for repetitive electrostatic discharges of 10 to 15 kV.

PL -6.1.9-3

The repetition rate shall be 1 ESD pulse per second, during at least 3 minutes.

6.1.10 Magnetic field Verification

PL - 6.1.10 -1

If there are magnetic elements, Magnetic Cleanliness control shall be performed at unit level. It shall include
the following:
¢ quality control of parts and material including magnetic characterization,

* magnetic characterization test in a dedicated magnetic facility.
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6.1.11 Verifications prior to Payload Delivery

6.1.11.1 Inspections and examinations at unit level

PL -6.1.11 -1

The Payload shall be examined to verify compliance with the following criteria:
e Configuration,

* Interface Requirements,
¢ Parts, Materials and Process,
e Identification and Marking,

*  Workmanship.

6.1.11.2 Mass properties determination

PL -6.1.11 -2

The mass shall be determined by weighing before delivery for satellite integration.

PL - 6.1.11 -3

The moments of inertia and the center of gravity shall be determined by test.

6.1.11.3 Unit acceptance and delivery for satellite integration

PL -6.1.11 -4

After completion of all acceptance tests at Payload level, accepted Payload shall be appropriately sealed by
the Payload Supplier QA and released for storage or transportation or integration.

An Acceptance Data Package as defined in Payload Deliverable ltems List shall be delivered with the unit.
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TESTS AND VERIFICATIONS AT SATELLITE LEVEL

Figure 6.2-1 shows the main sequence of assembly, integration and test at satellite level.

Satedlit EMC
T5-8.-3 TS-S-4
Propulsion hests
& global ledk
SL ASSEMBLY & INITIAL PERFORMANCE TESTS [Ss

1

I Seporahicn EED I | ]

b

i

A intagredien Vibrotion: & oooushie Sepnrahion shode Lok SA deployrient &
Lounch cont.& inslr. tests L fest M PAF il chede remaovel
TS84 15-8.8 T5.8..2 TS8.10
+
SAwing & pyre. | Clomp Bond | PAF & domp band Speaha Payload task

Skin

Thermal
[
I:] TS-8.-12
Sandard task with PL
MECHANICAL ENVIROMNMENT & LAUNCH IF TESTS spocific lests [PAT..)
Test thorn
j ]
RE, [ »
T5-3-4.2 TS-8-12 I ﬂiﬁ MU
E' Flight item
Loindh Vahids adog] GPS Anlenna [Coundver cdapt &M}
EMC RE/RS THERMAL VACU TESTS

Firel fur Align Propulzion teats Physical propertios Firal preparahion & i
perform > ¥ & globol leak ¥ mecsurement (M) > ‘°"§:r"“”
15513 TS 14 15815 TSSL14 i 18818 Shigmant
¥

FINAL PERFORMANCE TEST TESTS

Figure 6.2-1 : Satellite Assembly Integration and Test
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6.2.1 Payload Inspection before Integration

PL -6.2.1 -1

The Payload shall be examined visually to verify that no handling damage has occurred.

6.2.2 Functional tests

The Functional tests will be as follows :

What kind 2 How many 2 When 2
AT 3 Initial, final & post vibration
HCT 2 EMC & thermal vacuum
PVT 2 Initial & final

Table 6.2-1: Functional tests
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6.2.3 Thermal Vacuum tests

The satellite will be submitted to a thermal balance test (cold case) to correlate the platform thermal mathematical
models and qualify satellite thermal control and to a thermal vacuum test (thermal cycling) to verify the satellite
ability to meet the qualification requirements under vacuum conditions and extreme temperatures, which simulate
those predicted in flight with qualification margins.
To obtain steady case temperature a vacuum chamber with liquid nitrogen-cooled shroud is used. The pressure will
be lower than 10* torr. The thermal conditions will be established with infrared heat sources or by skin heaters. The
choice could be different for the platform and for the payload. Nonetheless, with regard to the payload, this thermal
environment shall be simulated thanks to the dedicated electrical facilities specified in PL-6.2.3-4.
Moreover the Payload shall be compatible with the « ESPACE 70 » thermal vacuum facility of Alcatel Space Cannes.
Consequently, the payload shall comply with the following requirements.

PL - 6.2.3 -1

The payload and its specific thermal facilities and instrumentation in thermal vacuum test configuration must
be enclosed in a volume defined as a cylinder centred on the Satellites Xs axis with a diameter less than 3.60
m and a height less than 2.80 m.

PL -6.2.3 -2

The mechanical configuration of the payload during thermal vacuum test shall be, indiscriminately, the
following :
e even Xs horizontal and Ys vertical (Satellite axis)

e even Xs horizontal and Zs vertical (Satellite axis)

PL - 6.2.3 -3

The Payload shall have its own thermal thermocouple instrumentation. The maximum allocation for Payload
thermocouples is :
* 110 thermocouples in the Cu/Cs class

e 25 thermocouples in the Cr/Al class

PL - 6.2.3 -4

If needed, the Payload shall have its own thermal facilities dedicated to external fluxes simulation in orbital
environment (solar, albedo and IR earth fluxes). In order to achieve this simulation, the Payload has at its
disposal, during test, the following maximum electrical power lines allocation :
e 3lines in the category : { Pmax=100W under Umax=50V with Imax=2A}

e 2 lines in the category : { Pmax=200W under Umax=35V with Imax=5.5A}
* 6 lines in the category : { Pmax=200W under Umax=60V with Imax=3.5A }
e 3 lines in the category : { Pmax=500W under Umax=60V with Imax=5.5A}

These electrical power lines are driven by a dedicated computer.

Note that the programming of a succession of different required power for each line during the test is
possible (by modifying the needed power at each step of update of the command, for instance each 30 or
60 seconds).
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PL - 6.2.3 -5

The satellite thermal test campaign is divided in 2 phases :
e first, a thermal balance test in order to declare the final qualification of the satellite

e second, a functional test in simulated spatial thermal conditions in order to qualify and verify
performances of the satellite in extreme thermal environment configurations.

These tests are performed in succession, without chamber pressure or shroud temperature modifications.
The maximum duration for satellite thermal test campaign is :
e 3 days for the thermal balance test step

* 10 days for the functional verification in thermal environment condition step.

PL -6.2.3 -6

During all the tests, thanks to the efficient thermal uncoupling between the payload and platform, no
constraint on thermal configuration synchronisation is required between the payload and the rest of the
satellite. Nevertheless, the PL thermal environment simulation facilities (in case of use of infrared heat
sources) shall not generate fluxes towards the platform.

PL - 6.2.3 -7

During the thermal balance step, the functioning scenario of the payload units (with the exact timing) is
defined by the payload and specified to the satellite (if any).

During the functional test in simulated spatial thermal conditions step, the functioning scenario of the
payload units is determined in accordance with the satellite.

This information shall be supplied at the latest 4 months before the beginning of the satellite thermal test
campaign.

PL - 6.2.3 -8

The Payload shall supply ALCATEL SPACE with the detailed mechanical, thermal and electrical ICD (Interface
Control Documents) and IDS (Interface Data Sheets) of the payload in its thermal satellite test configuration,
including instrumentation and dedicated thermal test facilities, at the latest 6 months before the beginning
of the satellite thermal test campaign.

PL -6.2.3 -9

The Payload shall supply ALCATEL SPACE with all the data allowing the monitoring of the thermal test. More
particularly, the Payload must deliver all the parameters of the thermal test facilities dedicated to the payload
and monitored by ALCATEL SPACE during all the tests (thermal regulation parameters, test heaters
instructions, ...).

This information shall be supplied at the latest 2 months before the beginning of the satellite thermal test
campaign.

The vacuum before first turn on shall be 10° hPa. During cycling, temperature and current will be continuously
monitored. During these tests, provisions will be made to prevent the Payload from exceeding the specified operating
temperature limits.

All right reserved. ALCATEL SPACE /CNES
Passing and copying of this document, use and communication of its content is not permitted without prior written authorization.



\4

| Ww
Cf‘L%
PROTEUS SPACE

PRO.LB.0.NT.003.ASC Issue. 06 rev. 03 Page: 6.47
6.2.4 Vibration tests

PL -6.24 -1

The Payload shall have its own mechanical instrumentation. The maximum allocation for Payload

instrumentation is:

* 50 sensors for sine, acoustic (or random) vibrations and shock tests (no specific instrumentation is
foreseen for shock tests).

6.2.4.1Sinusoidal Vibrations

The satellite will be qualified for each of the three axes with the following sequence:
O Low level sine scan for resonance search (verification of the primary notching if any).
O Intermediate level run, with notching (notching defined divided by 2), performed with qualification levels
divided by 2.
O Qualification level, with notching defined, at acceptance sweep rate.
O Control low level (to verify that vibration did not modify the behaviour of the satellite).
To avoid unrealistic overtesting, the sine spectrum may be adjusted by notching the input on the basis of the load
limit levels derived from mathematical analysis.
House keeping telemetry monitoring is performed to know the satellite status.
6.2.4.2Random Vibrations

Random vibrations test at satellite level is not foreseen.
6.2.4.3 Acoustic Noise

Acoustic noise qualification test will be performed on the integrated satellite.

The expected levels seen by the payload will be covered by random qualification level specification of section 5.1.3.
and acoustic qualification level specification of section 5.1.4.

The test sequence will be as described hereafter:

Low level, performed with 8 dB less than the qualification level, during 1 minute.

Intermediate level, performed with 4 dB less than the qualification level, during 1 minute.

Qualification level during 1 minute.

Control low level, performed with 8 dB less than the qualification level during 1 minute to verify that vibration
did not modified the behaviour of the Payload.

House keeping telemetry monitoring is performed to know the satellite status.

6.2.4.4 Pyrotechnic shocks

Ooood

Pyrotechnic tests will be performed on the integrated satellite simulating launch vehicle separation and satellite EEDs
activation.

The expected levels seen by the units will be covered by pyrotechnic shock qualification level specification of section
5.1.5.
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6.2.5 EMC-Test

6.2.5.1 Conducted emission
* Electrical configuration is defined as below :

EMC Conducted SL-EGSE Configuration
PL EGSE PLTM LAN

Refer to Paylod Prime AIT requirements
PL EGSE
PL
Test Jig on PL pwr EMC CE
]:®/ & signal lines Acquisition
equipment
SAS to PCE
SCOE ines
TTC Test cap (isolated) on +Z
mbilicals
GPY Antenna Test cap -X GPS
(isolated) SCOE
Aux Pwr RF
SCOE SCOE
PC for PLTM TM/TC
ftp exchg. SCOE

] HKTM/TC & RC/RM LAN Ethernet T0 Mbps
MCDT (SL bus EGSE)

N.B.: Battery integration is required for this qualification as battery simulator EGSE is not reprentative of conducted
EMC characteristics.
*  Conducted emission verification:
O A blank scan is performed to calibrate the background noise (test set up operating with satellite power switch
off).
O Satellite is powered on to noisy mode : equipment in the CE worst cases
0 Conducted emission is measured on BNR primary bus at PCE connection (ripple detection..) and ot PF/PL I/F
connector bracket
6.2.5.2Radiated emission and susceptibility

These tests will be performed with the satellite in a shielded anechoic chamber on a tilting dolly MGSE, with a
minimum hard-line connection to EGSEs.
This test will be performed with the satellite in a shielded anechoic chamber on integration dolly MGS, with a
minimum hard-line connection to EGSEs.
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* Electrical configuration is defined as below :

EMC Radiated Configuration : Autocompatibility
PL EGSE PLTM LAN

To Be Define for each Payload

I PL I

EMC RE/RS

! E I field
| - measur.

. | equipment
| O f '
. I |
! P o
Battery m :l . SCOE
simulator 1 H |
PF .
[
! I
I C—|TTC Antennas .
e I
1 ANECHOIC Umbilical U "
ROOM |
= mm s omm o omm o = s o mm o mm or Em o omm o e —
Aux Pwr RF
SCOE SCOE
PC for PLTM TWTC
ftp excgh. SCOE
' FIK TM/TC & RC/RM LAN Efhornat 10 Mbps

MCDT (SC bus EGSE)

*  SC Radiated EMC self-Compatibility:
O A blank scan is performed to calibrate the background noise (test set up operating with satellite power
switched off).
O Platform reference measurement by field measurement and reference equipment HCT,
O Instrument characterisation alone and with PF equipment,
O Instrument characterisation all together and with PF equipment.
* S/C EMC Radiated Emission and Susceptibility with launcher TBD:
0O S/C removal from integration dolly and hanging on Hosting device by the room crane for EMC/RS
susceptibility with launcher
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O R.E.: S/C is switched on in launch mode and radiated emission is performed within RF launcher required
bands range (Radiated emission is measured at 1 m of I/F plane in circular polarisation) as specified in
section 3.5.7.2.1.

O R.S.: an RF field is radiated according to launcher and launch site requirements, at 1 m by a test antenna ,
with a circular polarisation or two perpendicular axes with a linear antenna, as specified in section
3.5.7.2.2. Susceptibility is checked by switching on the S/C to launch mode with required checks foreseen
during combined operations.

O Satellite re-installation on Integration Dolly
6.2.5.3RF compatibility test

Test sequence TBD.
6.2.6 ESD-Test

ESD test at satellite level is not foreseen.

END OF CHAPTER
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