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1 Introduction 

1.1 Project Overview 

The Earth Explorer - Fluorescence Explorer (FLEX) mission will map vegetation fluorescence 

to quantify photosynthetic activity.  

The conversion of atmospheric carbon dioxide and sunlight into energy-rich carbohydrates 

through photosynthesis is one of the most fundamental processes on Earth – and one on 

which we all depend. 

Information from FLEX will improve our understanding of the way carbon moves between 

plants and the atmosphere and how photosynthesis affects the carbon and water cycles.  

In addition, information from FLEX will lead to better insight into plant health and stress. 

This is of particular relevance since the growing global population is placing increasing 

demands on the production of food and animal feed. At the moment, photosynthetic 

activity cannot be measured from space, but FLEX's novel sensor will observe this faint 

glow. 

The FLEX satellite will orbit in tandem with one of the Copernicus Sentinel-3 satellites, 

taking advantage of its optical and thermal sensors to provide an integrated package of 

measurements. 

Mission objectives can therefore summarized as follows: 

- To assess the quality of fluorescence-derived photosynthesis data against classical 

optically-based methods (i.e. from fraction of absorbed photosynthetically active 

radiation times Light Use Efficiency).  

- To address in more detail temporal and spatial scaling issues (from towers to 

satellite footprints). 

- To identify and characterize the effects of different types of stress on fluorescence 

and photosynthesis (especially drought and freezing air temperatures). 

- To indicate potential applications of the novel fluorescence observations. 

Mission orbit: 

- Orbit: Sun-synchronous 

- Measurement altitude: 815 km 

The  FLEX  Space  Segment  consists  of  a  single  satellite  carrying  the  FLuORescence  

Imaging  Spectrometer (FLORIS) push-broom instrument.  This high-resolution imaging 

spectrometer will acquire data in the 500– 780 nm spectral range, with a sampling of 0.1 

nm in the oxygen bands (759–769 nm and 686–697 nm) and 0.5–2.0 nm  in  the  red  

edge,  chlorophyll  absorption  and  Photochemical  Reflectance  Index  bands. 

The monthly global maps will have an on-ground spatial resolution of 300 × 300 m2 with 

a swath width of 150 km. 
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1.2 Scope of the Document 

This document reports the status compliance for requirements listed in [AD 206]. 
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2 Applicable and Reference Documents 

2.1 Applicable Documents 

Ref. Title Reference Iss. 

AD 105 Cover Letter FLX-LET-FNM-INS-0003 3 

AD 106 Special Condition of Tender FLX-OF-FNM-INS-0001 4 

AD 100 Contract for FLEX Unit/sub-system Draft Contract  

AD 101 
Generic Statement of Work for FLEX 

Unit/sub-system 
FLX-SOW-FNM-INS-0001 2 

AD 102 Specific Statement of Work FLX-SOW-FNM-INS-0005 2 

AD 103 
Floris Calibration Unit User 

Requirement Specification 
FLX-RS-FNM-INS-0006  5 

AD 201 FLORIS Radiation Environment RS FLX-RS-FNM-INS-0016 4 

AD 202 
FLEX FEMM Requirements 

Specification  
FLX-RS-FNM-INS-0023 1 

AD 203 
FLEX GMM &TMM Requirements 

Specification  
FLX-RS-FNM-INS-0024 1 

AD 204 
FLEX CAD Model Requirements 

Specification  
FLX-RS-FNM-INS-0025 1 

AD 205 
FLEX Cleanliness Requirements for 

Sub-contractors 
FLX-RS-FNM-INS-0028 3 

AD 206 
FLEX Instrument General Design 

Interface Requirements 
FLX-RS-FNM-INS-0029 3 

AD 208 
FLEX PA Requirements for 

Subcontractors 
FLX-RS-FNM-INS-0021 2 

AD 209 
FLEX PA SW Requirements for 

Subcontractors 
FLX-RS-FNM-INS-0022 1 

AD 210 
FLEX Configuration Control and 

Documentation Management Plan  
FLX-PL-FNM-INS-0001 3 

AD 211 
FLEX List of Acronyms and 

Abbreviations 
FLX-LI-FNM-INS-0003 2 
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2.2 Reference Documents 

Ref. Title Reference Iss. Date 

[RD01] FLORIS Calibration Unit Almatech 

Proposal 
17-10S-225 1.0 15.06.2017 

[RD02] Leonardo Clarification Letter FLX-LET-FNM-

INS-0009 

-- 18.10.2017 

[RD03] Floris CU Negotiation Meeting #1 

between Leonardo and Almatech 
FLX-MIN-FNM-

INS-0041 

 15.11.2017 

     

 

2.3 Acronyms and Abbreviations 

The abbreviations and acronyms used in this document are in accordance with [AD 211]. 
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3 Compliance Matrix 

The Compliance matrix is reported in Appendix A 
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Project: 17-10P-225 FLORIS CU

Doc: FLX-VCD-ALM-CU-0002

Rev: 7.0

Date: 01.02.2018

Int. ref: ALM-PRO-3455

Compliance Matrix to 

FLORIS Instrument General Design and Interface Requirements (GDIR)

FLX-RS-FNM-INS-0029 Rev.3.0 10.03.2017

Req.# Requirement Description Parent Compliance Model 
STM

Model 
CUIS 1

Model 
CUIS 2

Model 
EQM

Model 
PFM

Status
Model 
STM

Status
Model 
CUIS 1

Status
Model 
CUIS 2

Status
Model 
EQM

Status
Model 
PFM

Justification and Remarks RoD A T I S
Req. N/A to 
CU design comments

verification 
level Verification Stage Executive Doc Close-out Doc Verified Y/N

RfW/RFD 
Number

RfW RfD Status 
[Open/Closed] Remarks NCR

Executive 
Doc

Close-out 
Doc

Verified 
Y/N

RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

Y/N
RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

Y/N
RfW/RFD 
Number

RfW RfD 
verification 

Status
Remarks NCR

Executiv
e Doc

Close-out 
Doc

Verified 
Y/N

RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR

1

1.1

1.2

1.3

2

2.1

2.2

2.3

3

3.1

3.2

3.3

4

4.1

5

5.1

5.1.1

5.1.2

5.1.3

5.1.4

5.2

5.2.1

5.2.2

5.2.3

5.2.3.1

5.2.3.2

5.2.4

5.2.5

5.2.6

6

6.1

FLO-INS-GDI-REQ-0010
The  requirements  in  this  document  shall  be  interpreted  as  End  Of  Life  (EOL)  and  

Worst-Case  (WC) specification. 
C x x NA NA NA C C FLX-RP-ALM-CU-0006 Rev 2.0 x EQM NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0020

A  sound  margin  policy  shall  be  defined  and  documented. The  instrument  and  Unit/sub-

system  budgets  shall clearly identify the levels of margins at all levels in line with the 

normative requirements in [ND-E-01]. 

GEN-040 C x x NA NA NA C C FLX-RP-ALM-CU-0001 Rev 3.0 x EQM NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0030

The following maturity margins (beyond the engineering best estimate) shall be applied at 

Unit/Sub-Systems for mass and electrical power consumption and thermal power dissipation: 

-  20% for new units / equipment design 

-  30% for harness mass and harness electrical losses 

-  10% for modified units / equipment (ECSS Category C) or units / equipment / harness passed 

PDR 

-  5% for recurrent units / equipment (ECSS Category A / B) or units / equipment / harness 

passed QR / CDR  

-  Software margins are defined in section 5.3.8 of [ND-E-30]. 

GEN-050 C X X NA NA NA C C FLX-DR-ALM-CU-0001 Rev 4.0 x

see mass budget in 

design report. Harness 

shielding to be defined

PDR O O

FLO-INS-GDI-REQ-0050
Whenever engineering data from previous phase or other projects are used, these data shall 

be identified to allow traceability. 
C x x NA NA NA C C FLX-DR-ALM-CU-0001 Rev 4.0 x PDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0055
Unit/Sub-System shall be  designed  to withstand a relative humidity (RH)  without 

performance degradation of 30% RH to 65 % RH, non-condensing.
C x x x C NA NA C C FLX-DR-ALM-CU-0001 Rev 4.0 x x no Test EQM NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0056

The Unit/Sub-System in-orbit elements shall be compatible with the in-orbit environment as 

defined in [ND-E-04]. The Space Environment defined by the ECSS Standard shall be used with 

respect to the definitions of: 

-  Atomic oxygen environment 

-  Charged Particle Radiation 

-  Magnetospheric Particles 

-  Cosmic Rays 

-  Atmosphere 

-  Atmospheric Density 

-  Plasma 

-  Solar Activity 

-  Gravity field 

-  Magnetic field 

-  Thermal Environment 

-  UV Radiation 

where applicable. 

ENV-110 C x x NA NA NA C C
FLX-RP-ALM-CU-0007 Issue 

1.0
x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

6.1.1

FLO-INS-GDI-REQ-0070

The  lifetime  starts  at  the  delivery  (Delivery  Review  Board)  and  it  ends  at  the  beginning  

of  the  end  of  life/ disposal phase. 

C x C FLX-RP-ALM-CU-0002 Rev 2.0 x

EQM not 

deliverable 

as baseline; 

if delivered 

C; CUIS no 

lifetime 

applicable

EQM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0075

Mechanism lifetime shall be demonstrated by test using the sum of predicted nominal ground 

test and health-check cycles (other than lifetime test) and the in orbit operation cycles. The 

number of predicted cycles shall be multiplied by the factors specified in [ND-E-24]. 
IFM-0330 C x x C C FLX-RP-ALM-CU-0002 Rev 2.0 x x x EQM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

verfied at 

EQM level

FLO-INS-GDI-REQ-0080

The  Instrument/Unit/Sub-System  shall  be  designed,  manufactured  and  qualified  to  

sustain  the  nominal operational lifetime: 

•  on-ground lifetime from delivery to launch shall be assumed to be 4 years (including 

margin); 

•  a nominal operational lifetime in space of at least 3.5 years, excluding ommissioning, 

validation and calibration. 

•  an operational lifetime in space for Commissioning , validation and calibration phase of at 

least 3 months. 

GEN-020, 

SYS-110, 

SYS-120

C x x C C FLX-RP-ALM-CU-0002 Rev 2.0 x EQM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O
verfied at 

EQM level

FLO-INS-GDI-REQ-0090

Maintenance during on-ground storage shall be limited and all intervention (e.g. periodic 

functional test) shall be specified by Contractor and agreed with Instrument Prime Contractor 

for approval. 

C x C FLX-DR-ALM-CU-0001 Rev 4.0 x EQM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O

FLO-INS-GDI-REQ-0100

The  Instrument  and  Unit/Sub-System  shall  be  designed  for  completing  the  in-orbit  

commissioning,  validation and calibration within 3 months. C x C FLX-RP-ALM-CU-0002 Rev 2.0 x EQM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O
verfied at 

EQM level

FLO-INS-GDI-REQ-0110

Any life limited items requiring periodic replacement during ground activities, and especially 

prior to launch, shall be identified to the Customer.  

Life limited items shall have a dedicated logbook provided by Contractor. 

The Contractor shall provide any procedures and special tooling required for replacement of 

seals. 

C x x C C FLX-DR-ALM-CU-0001 Rev 4.0 x STM DRB, PFM DRB o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O

FLO-INS-GDI-REQ-0120

Material  susceptible  to  degradation  during  ground  storage,  such  as  adhesives,  thermo-

optical  and  optical properties, non-metallic parts shall be identified. 

To demonstrate no degradation  has occurred  during  storage  a test plan  and procedure shall  

be  provided  by Contractor. 

SYS-120 C x x C C x PFM DRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O

6.1.2

FLO-INS-GDI-REQ-0130

The design of the Instrument and Unit/Sub-System shall take into account the need for 

accessibility so the position of the connectors, grounding studs and of the attachments, 

placement of test setup, etc. shall provide sufficient accessibility to enable the mounting and 

removal of the unit with standard tools.  

 

The following aspects shall be taken into account: 

-  Injury to personnel  

-  Damage to instrument or test setup or facility 

-  Incorrect mounting, integration, alignment 

-  Use of special tools and non-standard equipment 

-  Activity duration 

 

Where this requirement cannot be applied, the Contractor shall provide a kit of tools as a part 

of the delivery MGSE such that the mounting bolts can be tightened from an accessible 

position. 

C x x x C C C

FLX-DR-ALM-CU-0001 Rev 4.0

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

FLX-ICD-ALM-CU-0001 (CU 

MICD)_E

x STM DRB, PFM DRB o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0160

All  special  tools  and  equipment  needed  to  maintain  and  verify  calibration,  alignment,  

performance  and  to perform fault identification shall be identified and provided by Contractor. 

Detailed user manual and procedure shall be issued for the proper use of these tools. C x C

no special tool identified

Optical alignment cubes and 

mirrors are provided.
x

Optical alignment cubes 

and mirrors are provided.
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O

FLO-INS-GDI-REQ-0170

The use of extenders on dynamometric wrenches is not permitted. 

In case of special tightened tools for limited access bolts are needed, they shall be provided by 

Contractor. 

NC x X X x x C C C NC NC FLX-DR-ALM-CU-0001 Rev 4.0 x

Some screws linking the 

carousel to the round wall 

need to be tightened with 

an extension. These 

screws are not I/F screws.

STM MRR; CUIS 

MRR; EQM MRR; 

PFM MRR

O O O O

FLX-RFD-ALM-

CU-0010_1-0 

Use of 

Wrenches 

extenders

open O

FLX-RFD-ALM-

CU-0010_1-0 

Use of 

Wrenches 

extenders

open

6.1.3

FLO-INS-GDI-REQ-0190
Periods of non-Compliances (e.g. long decontamination sequences) shall be clearly identified, 

duly justified and subject to Instrument Prime Contractor  approval. 
SYS-150 C x C No period of decontamination x PFM MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O

FLO-INS-GDI-REQ-0200
The availability computation shall account for possible SEU effects and shall demonstrate that 

the availability requirement defined in AD103 is fulfilled. 
C x x C C FLX-RP-ALM-CU-0006 Rev 2.0 x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

6.1.4

FLO-INS-GDI-REQ-0210
The reliability of the elements shall be compatible with the availability requirements defined in 

AD103.
C x x C C FLX-RP-ALM-CU-0006 Rev 2.0 x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0220
The reliability figure(s) of the Unit/Sub-System shall be provided at nominal operational 

temperature. 
C x x C C FLX-RP-ALM-CU-0006 Rev 2.0 x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

6.1.5

FLO-INS-GDI-REQ-0230

The Instrument and Unit/Sub-System shall be designed to avoid internal propagation of any 

failure. In particular, where  redundancy  is  employed,  a  single  failure  in  the  nominal  

Unit/Sub-System  shall  not  affect  the  full operability and performance of the corresponding 

redundant Unit/Sub-System. 

C x x C C FLX-DR-ALM-CU-0001 Rev 4.0 x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0260

Redundant  functions  shall  be  implemented  and/or  routed  physically  separated  or  

protected  to  prevent propagation of failures (mechanical, thermal, electrical, optical, 

contamination,...) causing degradation or loss of the redundant ones. 
C x x C C

FLX-DR-ALM-CU-0001 Rev 4.0

FLX-ICD-ALM-CU-0002 Rev  

5.0

x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0270

The  Instrument  and  Unit/Sub-Systems  shall  be  able  to  withstand  permanently  without  

any  internal  failure propagation  a  failure  case  leading  to  the  up-stream  LCL  maximum  

limitation  current  (without  automatic  LCL protection triggering). 

NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FLO-INS-GDI-REQ-0280
Failed function shall be switched off from the power supply. 

Exception shall be identified by Contractor and agreed with Customer for approval.
NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FLO-INS-GDI-REQ-0290

Adequate monitoring shall be implemented so to provide failure detection. 

Failure shall be controlled so to limit propagation by hardware or software methods (e.g. safe 

state) 
NA x X

NA by design: no 

monitoring is in the scope 

of work of the CU. CU 

design (sensors) provides 

the means to ICU

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

6.1.6

FLO-INS-GDI-REQ-0370

The envelope dimensions specifications include all static and dynamic effects under all 

specified environmental conditions. 

IFM-140 C x x x C C C FLX-RP-ALM-CU-0006 Rev 2.0 x

calculation of the envelop 

is performed according to 

static and dynamic 

effects. NC is stated in 

the VCD against URD

PDR CDR O NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.1.7

FLO-INS-GDI-REQ-0440

Each Unit shall be permanently labelled with an identification plate which shall be compatible 

with environmental requirements. 

It shall remain legible after exposure to the test environments. 

Where  the  physical  size  of  the  unit  doesn’t  permit  an  identification  plate,  a  label  shall  

be  applied  on  the protective removable plastic bag. 

The identification plate shall be included in the ICD. 

C x x C C
FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x Not yet reported STM MRR, PFM MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NAN NA o

FLO-INS-GDI-REQ-0460

The identification shall remain visible after installation inside the instrument or platform. It 

shall at minimum includes: 

1.  Project Name 

2.  Unit name 

3.  Model identifier (PFM, STM, EM, EQM, etc) 

4.  Product Tree code (as per Product tree) 

5.  Manufacturer’s Part Number 

6.  Serial (and/or batch) number including revision index 

7.  Manufacturer’s name 

8.  Date of manufacture 

All marking shall be in English. 

C x x C C
FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x Not yet reported STM MRR, PFM MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NAN NA o

FLO-INS-GDI-REQ-0470

Each Unit/Sub-System or interconnection bracket shall be provided with visible labels closely 

adjacent to the relevant connector in order to allow a correct mating of the corresponding 

harness connector.  

Label shall be compatible with environmental tests and it shall be remain legible after 

exposure to the test environments. 

Each unit or interconnection bracket shall be provided with visible labels closely adjacent to 

the relevant connector in order to allow a correct mating of the corresponding harness 

connector.  

C x x C C
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x Not yet reported STM MRR, PFM MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NAN NA O

EQM Model PFM ModelApplicability Compliance Status Verification method STM Model CUIS 1 Model CUIS 2 Model
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Doc: FLX-VCD-ALM-CU-0002

Rev: 7.0
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Compliance Matrix to 

FLORIS Instrument General Design and Interface Requirements (GDIR)

FLX-RS-FNM-INS-0029 Rev.3.0 10.03.2017

Req.# Requirement Description Parent Compliance Model 
STM

Model 
CUIS 1

Model 
CUIS 2

Model 
EQM

Model 
PFM

Status
Model 
STM

Status
Model 
CUIS 1

Status
Model 
CUIS 2

Status
Model 
EQM

Status
Model 
PFM

Justification and Remarks RoD A T I S
Req. N/A to 
CU design comments

verification 
level Verification Stage Executive Doc Close-out Doc Verified Y/N

RfW/RFD 
Number

RfW RfD Status 
[Open/Closed] Remarks NCR

Executive 
Doc

Close-out 
Doc

Verified 
Y/N

RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

Y/N
RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

Y/N
RfW/RFD 
Number

RfW RfD 
verification 

Status
Remarks NCR

Executiv
e Doc

Close-out 
Doc

Verified 
Y/N

RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR

EQM Model PFM ModelApplicability Compliance Status Verification method STM Model CUIS 1 Model CUIS 2 Model

FLO-INS-GDI-REQ-0480

The connector identification code shall be agreed with the customer so to avoid duplication 

and it shall be composed by three alphanumeric characters:  

a. The first character is “J” for fixed (hard-mounted) connectors and “P” for mobile connectors.  

b. The two last characters consist of a 2 digits sequential number starting from 01.  

Identification code and label shall be included in the ICD.  

C x x C C
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x STM MRR, PFM MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NAN NA O

6.1.8

FLO-INS-GDI-REQ-0490

Unit/Sub-System design shall provide adequate venting solution to preserve the structural 

integrity of the instrument and sub-system during launch depressurization in the ascent phase. 

The Unit/Sub-System shall be able to safely operate within a pressure range of 1 bar to 1E-10 

bar.   

C X x C C FLX-DR-ALM-CU-0001 Rev 4.0 x

No analysis will be 

performed. Verified by 

test at EQM level

EQM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O
Verfied at 

EQM level

FLO-INS-GDI-REQ-0495

Flight Unit/Sub-system shall withstand the depressurisation with a maximum depressurisation 

rate of 40 mbar/s. C x x x c c c x x

No analysis will be 

performed. Verified by 

test at EQM level

EQM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O
Verfied at 

EQM level

FLO-INS-GDI-REQ-0510
Venting provision greater that  2mm² hole area per litre of volume shall be implemented.

C x x c c FLX-DR-ALM-CU-0001 Rev 4.0 x x EQM MRR, PFM MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0530
Outgassing vents shall be between 1.5mm and 5mm diameter. They shall be located close to 

but not within the mounting plane. 
C X x C C FLX-DR-ALM-CU-0001 Rev 4.0 x x EQM MRR, PFM MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0540

For all thermal hardware, including MLI, tapes and heaters, venting provisions shall be 

included. NA
NA: No such component is 

present in the current design 
x x X

NA: No such component is 

present in the current 

design 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FLO-INS-GDI-REQ-0560

Any items without venting provisions and that shall be treated as sealed containers, shall be 

demonstrated by analysis or by a 1.5 atm proof test. NA
 NA: No such component is 

present in the current design 
x x X

 NA: No such component 

is present in the current 

design 

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

6.1.9

FLO-INS-GDI-REQ-0600

The  Contractor  shall  be  responsible  for  the  design  and  manufacture  of  packaging  

capable  to  ensure  safe handling, transportation and storage of the Unit/Sub-System models. 

All sensitive Unit/Sub-System shall be duly protected by adequate protections such as 

connector savers & ESD for each connector. 

A dedicated transport container shall be provided to protect flight hardware during ground or 

air transportation. 

The transport container shall be provided with tool to control environmental condition: 

-  Vibration, shock, temperature, pressure, humidity, electrical static discharge, contamination 

Environment during shipping, transportation and storage shall not exceed acceptance level. 

C x x c c

FLX-PL-ALM-CU-0007 Rev. 2.0 

(Design Developement and 

Verification Plan)

FLX-PL-ALM-CU-0006 Rev 4.0 

(AIT PLAN)

x
PDR, CDR ,EQM 

MRR, PFM MRR
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-0620

The storage container shall be designed to protect the Unit/Sub-System without causing 

deterioration for the specified storage period.  

 

The following storage and transportation conditions shall be considered:  

Storage Pressure    970 to 1050 mbar 

Transportation Pressure  200 to 1050 

Storage Humidity    30% to 60% 

Transportation Humidity   40% to 60% 

Transportation accelerations ±3 g (Vertical), ±2g (Horizontal) 

Temperature   20 ± 10 °C 

ISO5 clean room/ISO5 laminar flow  for Instrument and for Units/Sub-System that has optical 

element (including 

FPA, SLITA, detector, CU, TEL, HR/LR GRA, LRSPE); 

ISO7  for  Units/Sub-System  that  has  only  mechanical  parts  (e.g.  IOMS  and  TH  HW)  and  

VAUs  (where separately transported) 

ISO8 for ICU and Harnesses. 

Purging: Nitrogen (if necessary shall be agreed with Customer prior Unit/sub-system PDR) 

C x x x x x PC PC PC C C

FLX-PL-ALM-CU-0007 Rev. 2.0 

(Design Developement and 

Verification Plan)

FLX-PL-ALM-CU-0006 Rev 4.0 

(AIT PLAN)

x

STM/cuis model transport 

container with reduced 

featurs: ex. iso 5 

cleanliness do not apply 

to STM model

PDR, CDR ,STM MRR; 

EQM MRR, PFM MRR
o o o o o

FLO-INS-GDI-REQ-0630

The units shall be delivered with protective cover (e.g. red tag) over units apertures (optics in 

particular) and connector savers with dust cover. 

These covers shall be removable before flight. 

Need for specific venting provisions on  covers (es. for purging)  shall be agreed with the 

customer

C x c

FLX-PL-ALM-CU-0007 Rev. 2.0 

(Design Developement and 

Verification Plan)

FLX-PL-ALM-CU-0006 Rev 4.0 

(AIT PLAN)

x PFM MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA na na na na na na na o

FLO-INS-GDI-REQ-0640

All removable covers shall: 

• be identified as non-flight hardware; 

• be Aluminium (with red anodizing finishing), except the dust cover for connector; 

• the notation: "REMOVE BEFORE FLIGHT" shall be marked on them; 

• be clearly marked on the drawings as non-flight; 

• be removed during tests where flight configuration is required; 

• be included in the ICD.  

C x c

FLX-PL-ALM-CU-0007 Rev. 2.0 

(Design Developement and 

Verification Plan)

FLX-PL-ALM-CU-0006 Rev 4.0 

(AIT PLAN)

x PFM MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA na na na na na na na o

FLO-INS-GDI-REQ-0650

All spare parts / kits / boards / units/ sub-systems shall be packaged and sealed in a dry inert 

atmosphere using non-contaminating materials. 

 

The packing shall be such that:  

• The pre-cleaned unit shall first be placed in a bag and sealed within, anti ESD Packaging in 

case of Electronic sensitive parts inside. 

• The protected unit shall then be placed in a second bag with a dehydrating agent and a label 

stating  

"OPEN IN CLEAN ROOM AFTER TEMPERATURE STABILISATION IN THE PRESENCE OF QA 

INSPECTOR" 

“APRIRE SOLO IN CLEAN ROOM DOPO STABILIZZAZIONE TERMICA IN PRESENZA DI UN 

ISPETTORE DI QUALITA’ 

• The second bag shall also be sealed,  

• The sealing of both bags shall be performed in cleanroom conditions and a dry atmosphere.  

• The double packaged units shall then be placed in a container that shall protect against all 

risk of degradation during transport and storage.  

C x c

FLX-PL-ALM-CU-0007 Rev. 2.0 

(Design Developement and 

Verification Plan)

FLX-PL-ALM-CU-0006 Rev 4.0 

(AIT PLAN)

x PFM MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA na na na na na na na o

FLO-INS-GDI-REQ-0655

Each container shall be labelled, tagged or marked to show at least the following:  

1.  Project Name 

2.  Unit name 

3.  Model identifier (PFM, EQM, etc) 

4.  Product Tree code (as per Product tree) 

5.  LDO Part Number (if available) 

6.  Contractor Part Number 

7.  Serial (and/or batch) number including revision index 

8.  Manufacturer’s name 

9.  Date of manufacture 

10. Purchase Order Number  

11. Contact Person and Telephone Number (where applicable)  

12. Dimension (cm) and weight (kg) and, if necessary, caution "Heavy", mass indication for 

each part to be lifted, container cover, hardware + support, complete container, etc. 

13. Forklift here 

14. Sling points 

15. FRAGILE (red markings) 

16. Presence of chemical or dangerous product (if any) 

17. ITAR, if the equipment is not ITAR free 

18. ESD sensitive, if applicable 

C x x x C C C C

FLX-PL-ALM-CU-0007 Rev. 2.0 

(Design Developement and 

Verification Plan)

FLX-PL-ALM-CU-0006 Rev 4.0 

(AIT PLAN)

x EQM not delivered unit MRR o O O NA NA NA NA NA NA NA O

FLO-INS-GDI-REQ-0660

Unit/Sub-Systems weighing more than 10 kg shall be equipped with handling points (e.g. 

threaded bushes) that will enable the connection of handles provided by the Contractor for use 

during the integration of the Unit/Sub-Systems.  

 

Such points shall be clearly identified on the relevant ICD and in the relevant assembly 

procedure. 

NA x

FLO-INS-GDI-REQ-0670

Storage conditions shall be identified and specified in the relevant unit transportation, 

handling and storage procedure.  

In particular, special storage requirements for flight hardware shall be clearly specified and 

agreed with Instrument Prime Contractor. 

C x x x x c c c c

FLX-PL-ALM-CU-0007 Rev. 2.0 

(Design Developement and 

Verification Plan)

FLX-PL-ALM-CU-0006 Rev 4.0 

(AIT PLAN)

x unit MRR o o o NA NA NA NA NA NA NA O

6.1.10

FLO-INS-GDI-REQ-0680

The  Unit/Sub-System  design  shall  be  based  on  proven  technologies  with  already  existing  

components  or components with a strong space heritage. The Contractor shall identify the 

components (EEE parts, materials, ….)  manufacturing  processes  which  can  be  sensitive  to  

evolution  or  critical  to  storage  of  the  Instrument integrated or not on satellite or to 

potential ageing effects. 

C x x x c c c
FLX-RP-ALM-CU-0004 Rev 3.0 

(Design Justification File)
x

FLO-INS-GDI-REQ-0685

The  parts,  materials  and  processes  shall  comply  with  the  requirements,  the  

environments  and  the  quality assurance provisions as specified in the PA requirement for sub-

co (<AD208>) and Cleanliness Requirement for Sub-co (<AD205>). 
C x x x c c c

FLX-PL-ALM-CU-0004 Rev 3.0 

(Product Assurance and 

Safety Plan)

x

FLO-INS-GDI-REQ-0686

Materials  shall  not  be  flaking  or  dusting  so  that  a  high  degree  of  cleanliness  of  the  

flight  hardware  can  be achieved and maintained. This is also applicable to materials used on 

GSE. 

NC x x NC NC

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

Compliance matrix from 

Labsphere to FLX-RS-ALM-CU-

0006 - Rev. 1.0 - Sun Diffuser 

Procurement Specification

x

Sun diffuser is made of 

sintered particles which 

can detach during 

manipulation and/or 

dynamic load application

PDR CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLX-RFD-ALM-

CU-0011_1-0 

Flaking 

Materials

open o

FLX-RFD-ALM-

CU-0011_1-0 

Flaking 

Materials

open

FLO-INS-GDI-REQ-0687

The following materials shall not be used: 

-  silicones  

-  cadmium 

-  beryllium and beryllium oxide, 

-  mercury, 

-  PVC, 

-  pure tin,  

-  radioactive materials, 

-  alkyd, 

-  polysulphide,  

-  cellulose, 

-  acetate,  

-  polyvinyl acetate and butyrate, 

-  zinc coatings.  

Note: This applies also to any support equipment used in a vacuum chamber. 

C x x x x x c c c c c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x PDR CDR O o o o o

FLO-INS-GDI-REQ-0710
The use of life limited items shall require Customer approval. 

C x x x c c c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x PDR CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-0720

Parts made of composite materials shall be designed in accordance with MIL-HDBK-23 and the 

[ND-E-21] (ECSS-E-ST-32-08C) and manufactured and controlled (coupon tests, sampling 

techniques, etc.) with established aerospace industry practices for composite structures. 
NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FLO-INS-GDI-REQ-0730

Samples of all sensitive materials, parts and processes shall be provided and stored together 

with the Instruments and Unit/Sub-System in identical conditions. 

 

Samples shall be stored (unless differently required by Customer) at Contractor premises for  

• adhesives (structural, non-structural bondings, electrical grounding),  

• lubricants, 

• tapes 

• paints and coatings.  

 

The contractor shall provide:  

• The definition of flight representative samples for identified sensitive materials, parts or 

processes  

• The definition of test and /or inspection methods and criteria for samples periodic 

verification. 

C x X x C C C

FLX-PL-ALM-CU-0004 Rev 3.0 

(Product Assurance and 

Safety Plan)

x unit DRB o o o

FLO-INS-GDI-REQ-0740

Long term storage shall be taken into account for EEE components sensible to degradation.  

Actions to avoid degradation shall be implemented by Contractor and detailed instruction shall 

be provided to Instrument Prime Contractor. 
C x x c c

FLX-RP-ALM-CU-0004 Rev 3.0 

(Design Justification File)
x o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-0745

In case of long storage, non-solid Tantalum capacitors are subjected to possible short circuit at 

first power on:  

The use of tantalum capacitors shall require Customer approval. 

C
NA: no tantalum capacitors in 

current design
x X

NA: no tantalum 

capacitors in current 

design

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FLO-INS-GDI-REQ-0746

Usage of trimmers/potentiometers in the design shall be avoided due to risk of corrosion: this 

increase contact resistance. 

 

The use of potentiometer shall be agreed with Customer.  

In case of authorization in using potentiometer, the Contractor shall provide a detailed storage 

procedure to preserve parts from corrosion (e.g. packing with inert atmosphere). 

C x x no potentiometer by design x x
no potentiometer by 

design
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FLO-INS-GDI-REQ-0760 No lubricants shall be used without the prior written agreement of the Customer. C x x x x c c c c x

6.1.11

FLO-INS-GDI-REQ-0770

All external surface of unit shall have a surface treatment which shall prevent corrosion of the 

surface. 

This information shall be included in the ICD and DPL. 

C x x x c c c
FLX-ICD-ALM-CU-0001 (CU 

MICD)_E 
x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-0771

Metallic  structural  products  shall  be  selected  from  preferred  lists  of  alloys  with  high  

resistance  to  stress corrosion cracking, as indicated in Table 5-1 of [ND-Q-45]. 

C x x x c c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-LI-ALM-CU-0012_1-0 

(DML)

x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o
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Req.# Requirement Description Parent Compliance Model 
STM

Model 
CUIS 1

Model 
CUIS 2

Model 
EQM

Model 
PFM

Status
Model 
STM

Status
Model 
CUIS 1

Status
Model 
CUIS 2

Status
Model 
EQM

Status
Model 
PFM

Justification and Remarks RoD A T I S
Req. N/A to 
CU design comments

verification 
level Verification Stage Executive Doc Close-out Doc Verified Y/N

RfW/RFD 
Number

RfW RfD Status 
[Open/Closed] Remarks NCR

Executive 
Doc

Close-out 
Doc

Verified 
Y/N

RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

Y/N
RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

Y/N
RfW/RFD 
Number

RfW RfD 
verification 

Status
Remarks NCR

Executiv
e Doc

Close-out 
Doc

Verified 
Y/N

RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR

EQM Model PFM ModelApplicability Compliance Status Verification method STM Model CUIS 1 Model CUIS 2 Model

FLO-INS-GDI-REQ-0772

Materials  shall  have  high  resistance  to  stress  corrosion  cracking  (SCC)  for  applications  

(like  pre-tensioned springs or welded constructions which frequently include residual internal 

and assembly stresses) in which the materials  are  exposed  for  extended  periods  of  time  

to  tensile  stresses  in  the  terrestrial  atmosphere  or  other potentially corrosive 

environments. 

C x x x c c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-LI-ALM-CU-0012_1-0 

(DML)

x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.2

6.2.1

FLO-INS-GDI-REQ-1009 The mechanisms shall meet the requirements of [ND-E-24] and as tailored in [AD-10].  IFM-0280 C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-RP-ALM-CU-0002 Rev 2.0 

(CU Functional Analysis 

Report)

x unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-1010

The mechanical configuration and its interface requirements and dimensions shall be fully 

detailed in one (or more) Interface Control Drawing(ICD). 

 

Interface Control Drawings shall indicate all interface dimensional properties, as well as the 

Mass and Thermal properties. 

All information regarding (among others but not limited to) interfaces, physical, thermo-optical, 

Field of views, accessibility needs, free field of views and related tolerances shall be reported 

in Interface Control Drawing. 

C x x x x x c c c c c

PFM: FLX-ICD-ALM-CU-0001 

(CU MICD)_E  

Other model to be issued

x unit MRR O O O O O

6.2.2

6.2.2.1

FLO-INS-GDI-REQ-1060

The mass of each Unit/Sub-System shall be provided in the relevant ICD, with indicated the 

design stage mass tolerance value. 

The masses shall be measured with an accuracy of:  

-± 0.1 % for masses > 50 kg  

-± 0.05 % for masses > 10 kg and < 50 kg  

-± 1 g for masses > 0 kg and < 10 kg.  

C x X x C C C

PFM: FLX-ICD-ALM-CU-0001 

(CU MICD)_E  

Other model to be issued

x unit MRR O NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

6.2.2.2

FLO-INS-GDI-REQ-1070

The Centre of Gravity (CoG) of each Unit/Sub-System shall be defined and known in the Unit 

reference frame defined in URD with an accuracy better than 1 mm, counted as spherical error 

/ all 3 axis combined. 

CoG shall be reported in the relevant ICD. 

C x X x C C C x x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-1080

The Centre of Gravity (CoG) and Moment of Inertia (MoI) of each Unit/Sub-System shall be 

calculated in the unit reference frame defined in URD with an uncertainty better than what 

specified in the next table and related to maturity margin. 

C x X x C C C x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-1090

The moments and products of inertia of each Unit/Sub-System shall be provided in the relevant 

CD. 

 

The MoI shall be verified with an accuracy of ± 5%. 

 

Inertia and products of inertia shall be defined as follows:  

 

Σ Ixx = Σmi [(yi-yG)²+(zi-zG)²]  

Σ Ixy = Σ [mi (xi-xG)(yi-yG)]  

 

where MoI is one elementary mass (which has xi, yi and zi as co-ordinates) of the unit which 

has xG, yG and zG as coordinates for its CoG.

C x X x C C C x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

6.2.3

FLO-INS-GDI-REQ-1095
The structure design shall meet the requirements of [ND-E-17] and as tailored in [AD-10]. 

IFM-0270 C x x c c
FLX-RP-ALM-CU-0001 Rev 3.0 

(Structural Analysis)
x PDR CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1110

Wherever practical a failsafe design based on redundant structural elements shall be used.  

Note 1: A design implementation is considered failsafe if the failure of one structural element 

in the load path does  not  significantly  affect  the  stiffness  and  does  not  cause  failure  

under  the  element  failure  deriving  load distribution.  

Note 2: In case of a redundant attachment failure, the remaining attachments shall sustain 

limit loads (i.e. safety factor = 1) with no performance impacts. 

C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(design description)

FLX-RP-ALM-CU-0006 Rev 2.0 

(Reliability-Availability-FMEA-

WCA

x PDR CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1120

When  a  single-point  failure  mode  is  identified  but  redundancy  is  not  possible  to  be  

provided,  the  required strength and lifetime shall be demonstrated (safe-life). 

C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

FLX-RP-ALM-CU-0006 Rev 2.0 

(Reliability-Availability-FMEA-

WCA

x PDR CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1140

The  mechanical  interface  between  the  platform  and  instrument  (IOM  and  ICU  sub-

systems)  shall  minimize potential  distortions  during  instrument  integration  and  resulting  

from  local  structural/thermo-elastic  distortion effects. 

NA NA x NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

6.2.4

FLO-INS-GDI-REQ-1150

As per <AD10> , a reduced fracture control programme is applicable for the FLORIS Instrument 

as per chapter 11 of [ND-E-18] . This reduced fracture control programme shall be in 

conformance with all the requirements given in this standard, with the modifications specified 

in 11.2.2 of the standard. 

C X x C C
FLX-RP-ALM-CU-0001 Rev 3.0 

(Structural Analysis)
x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.2.5

FLO-INS-GDI-REQ-1160

The analytically predicted first eigen-frequency of the Instrument (IOM) and Unit/Sub-System 

shall be at least 15 % higher than the minimum specified requirement before any modal survey 

/ coupled loads analysis results are available. 

 

This is a design maturity margin to cover prediction analysis uncertainties BEFORE any modal 

survey / coupled loads analysis results are available. 

 IFM-230 C x x x c c c
FLX-RP-ALM-CU-0001 Rev 3.0 

(Structural Analysis)
x

Excluding CU rotor 

rotational first eigen 

mode.

PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1170

The first main eigen-frequency of the Instrument (IOM) and Unit/Sub-System shall be higher 

than the minimum specified requirement with the following margins: 

• At least 5 % for Instrument/unit modes with iso-static mounts; 

• At least 10 % for Instrument/unit modes with complex shapes or orders. 

 

This  is a standard design margin, and is NOT cumulative with other requirements on margin 

on eigen-frequency. This requirement only applies AFTER modal survey / coupled loads 

analysis results are available. 

IFM-240 C x x x c c c
FLX-RP-ALM-CU-0001 Rev 3.0 

(Structural Analysis)
x

Excluding CU rotor 

rotational first eigen 

mode.

PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.2.6

FLO-INS-GDI-REQ-1180

The  structure  shall  withstand  at  any  level  the  ultimate  load  without rupture;  the  yield  

load,  where  applicable, without permanent deformation and the buckling load without elastic 

buckling or collapse. 

C x x x c c c
FLX-RP-ALM-CU-0001 Rev 3.0 

(Structural Analysis)
x

PDR, CDR, 

EQM TRB
o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.2.7

FLO-INS-GDI-REQ-1210

The  structure  safety  margins  shall  be  as  per  [ND-E-22].  Positive  margins  against  all  

relevant  failure  modes (including  yield and ultimate) shall  be demonstrated  by strength 

analysis for all worst-case design  limit loads increased by the appropriate safety factors.  IFM-0320 C x x c c

FLX-RP-ALM-CU-0001 Rev 3.0 

(Structural Analysis)

FLX-RP-ALM-CU-0006 Rev 2.0 

(Reliability-Availability-FMEA-

WCA)

x
PDR, CDR, 

EQM TRB
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1240

Instrument  (IOM)  and  Unit/Sub-System  hosting  points  shall  be  designed  taking  into  

account  the  maximum mass, all external items lifted during AIT sequence, with a safety factor 

of 2. 

C x x C C for transportation MGSE only x
for transportation MGSE 

only

STM, PFM 

MRR
o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.2.8

FLO-INS-GDI-REQ-1260

The  attachment  points  shall  provide  a  controlled  surface  contact  between  the  

Instrument  (IOM)  &  Unit/Sub-System and the relevant mounting structure to allow control of 

thermal conditions on the Instrument (IOM) and Unit/Sub-System as well as its electrical 

bonding. 

The attachment points shall be contained inside the unit allocated volume. 

C x x x c c c
FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1270

This  contact  between  the  attachment  points  shall  be  maintained  under  all  operating  

conditions,  taking  into account,  among  others,  loading  resulting  from  the  different  

thermal  coefficient  expansion  between  dissimilar materials, launch loading, transportation 

loading, etc. 

C x x x c c c
FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

[FLO-INS-GDI-REQ-1280
The location of each attachment hole centre w. r. t. the Reference Hole, shall be within a 0.2 

mm diameter circle centered on its theoretical position. 
C x x c c

FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1290
Unless  specifically  agreed,  no  part  of  the  Unit/Sub-System  shall  be  in  the  volume  

above  the  fixation  points indicated. 
C x x c c

FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1300
The contact area shall be specified within the ICD for each attachment point. 

C x x c c
FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.2.9

FLO-INS-GDI-REQ-1320

One  of  the  fixation  holes  shall  be  identified  as  reference  hole  and  marked  with  the  

capital  letter  R  on  the Interface  Control  Drawing:  to  this  reference  significant  dimension  

of  the  Unit/Sub-System  and  its  physical properties will be referred to. 
C x x x c c c

FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1330
The  number  and  pattern  of  attachment  points  shall  be  agreed  and  approved  by  the  

Instrument  Prime Contractor. 
C x x x c c c

FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1380
In  case  of  symmetrical  interface  pattern,  a  specific  marking  shall  be  implemented  to  

prevent  any  mounting mismatch. 
C x x x c c c

FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1400
Threaded holes (without threaded insert) shall allow at least 10 mounting/dismounting 

operations while keeping the bolted joint properties. 
C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1410

Resistance  to  vibration  will  be  ensured  by  effective  locking  provisions  (e.g.  locking  

helicoils,  strapping compound, nylok, etc). Surface scratching locking means, such as split or 

star-washers, shall not be used. 

C x X x c C c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1420
Locking provisions must be capable of being subjected to a minimum of 5 tightening and 

slackening operations without any significant effect on its braking power. 
C x X x c C c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1430
Instrument  (IOM)  interface  fixation  screws  and  or  alignment  provision  (e.g.  reference  

pin)  will  be  designed, procured and installed by S/C. 
NA x NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FLO-INS-GDI-REQ-1440
Unit/Sub-System interface fixation screws, as well as any shimming and/or alignment 

provision, will be designed and procured by Contractor. 
NA x x x NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FLO-INS-GDI-REQ-1445
Slotted screws are not allowed. 

C x X x c C c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.2.10

FLO-INS-GDI-REQ-1450
The contact or spot faces area shall be unpainted. 

C x x C C
FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x

FLO-INS-GDI-REQ-1460

All mating surfaces between Instrument (IOM and ICU) and spacecraft structure shall be left 

bare. NA NA x

Alodine 1200 used on all 

mating surfaces with 

IOM.

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FLO-INS-GDI-REQ-1470

Surfaces treatment shall be applied for Aluminium alloys, to be agreed with Instrument Prime 

Contractor. Other interface materials treatments will be agreed on a case by case basis. C x x x c c c
FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x

PDR, CDR, 

Unit DRB
o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.3

6.3.1

FLO-INS-GDI-REQ-1480 Deleted Deleted

FLO-INS-GDI-REQ-1490 Deleted Deleted

FLO-INS-GDI-REQ-1500

The IOM thermal design shall consider that when the satellite is in Emergency and Safe Mode 

(as well as during initial acquisition after separation from the launcher) the available heating 

power for the instrument control by the satellite platform are: 

• 60 W (TBC), average for the first 15000 seconds 

• 100 W (TBC), average after sun pointing convergence 

IFT-030 NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-1501
The Thermal Control shall fulfil the requirements of [ND-E-15] and as tailored in [AD-10]. 

IFT-110 NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-1502

The design limits of a unit are defined as the extreme temperatures, temperature gradients 

and transients that the unit is required to tolerate during its specified lifetime and for the 

various operational modes. 

IFT-120 C x x x c c c FLX-RP-ALM-CU-0003 Rev 2.1 x EQM TRB o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-1510

The design conditions to be applied for the thermal design shall consider the following 

parameter: 

-  degradation of thermo-optical properties over lifetime 

-  variations in internal power dissipation (e.g. for different operating modes) 

-  transient effects (e.g. transient at power on/off, duty cycles) 

-  failure modes occurred  

 

Worst-case hot and cold conditions shall be identified and analyzed (including sensitivity 

analysis). 

C x x x c c c FLX-RP-ALM-CU-0003 Rev 2.1 x x EQM TRB o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-2023

The design conditions to be applied for the thermal design shall consider the following 

parameter: 

-  environment parameters, solar flux, albedo, earthshine including their variation with latitude 

and during year 

-  degradation of thermo-optical properties over instrument lifetime 

-  variations in internal power dissipation (e.g. for different operating modes) 

-  transient effects (e.g. satellite manouvres, transient at power on/off, duty cycles) 

-  orbital attitude (earth pointing, sun pointing, moon pointing) 

-  failure modes occurred  

 

Worst-case hot and cold conditions shall be identified and analyzed (including sensitivity 

analysis). 

C x x x c c c FLX-RP-ALM-CU-0003 Rev 2.1 x EQM TRB o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-2024

MLI efficiency and conductance values shall be provided and agreed by the Instrument Prime 

Contractor. 

NA NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.3.1

Verification by test of the 

CoG is according to the 

Generic Statement of 

Word Applicability Matrix 

in <AD101>.
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Compliance Matrix to 

FLORIS Instrument General Design and Interface Requirements (GDIR)

FLX-RS-FNM-INS-0029 Rev.3.0 10.03.2017

Req.# Requirement Description Parent Compliance Model 
STM

Model 
CUIS 1

Model 
CUIS 2

Model 
EQM

Model 
PFM

Status
Model 
STM

Status
Model 
CUIS 1

Status
Model 
CUIS 2

Status
Model 
EQM

Status
Model 
PFM

Justification and Remarks RoD A T I S
Req. N/A to 
CU design comments

verification 
level Verification Stage Executive Doc Close-out Doc Verified Y/N

RfW/RFD 
Number

RfW RfD Status 
[Open/Closed] Remarks NCR

Executive 
Doc

Close-out 
Doc

Verified 
Y/N

RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

Y/N
RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

Y/N
RfW/RFD 
Number

RfW RfD 
verification 

Status
Remarks NCR

Executiv
e Doc

Close-out 
Doc

Verified 
Y/N

RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR

EQM Model PFM ModelApplicability Compliance Status Verification method STM Model CUIS 1 Model CUIS 2 Model

FLO-INS-GDI-REQ-2030

Thermal Design margins shall be as follows: 

-  Uncertainty Margins: this has to be  >0°C (to be foreseen for physical properties 

uncertainties) 

-  Thermal Control Design margin: this has to be >0°C (to be foreseen for TC uncertainties) 

-  Acceptance Margin: this has to be  5°C (to be foreseen for unit acceptance) above / below 

the Maximum / minimum foreseen design temperature respectively) 

-  Qualification Margin: this has to be  5°C (to be foreseen for unit acceptance) above / below 

the Maximum / minimum Acceptance  temperature respectively). 

C x x c c
FLX-RP-ALM-CU-0003 Rev 2.1 

(thermal analysis report)
x PDr, CDR, EQM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-2040

The worst case conditions for computation of calculated temperatures shall be determined and 

justified by the thermal control responsible. C x x c c
FLX-RP-ALM-CU-0003 Rev 2.1 

(thermal analysis report)
x PDr, CDR, EQM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.3.2

FLO-INS-GDI-REQ-2060

The location of the TRP (one per Unit/Sub-System) shall be defined by the Unit/Sub-System 

Contractor such that the inner temperatures can be related to the general thermal status of the 

unit/sub-system and to the critical components. 

Each  TRP  shall  be  defined  in  agreement  between  the  Instrument  Prime  Contractor  and  

Unit/Sub-System Contractor. 

The TRP location shall be clearly reported in the ICD (Interface Control Drawings). 

C x x c c c
FLX-ICD-ALM-CU-0002 Rev  

5.0
x PDr, CDR, EQM TRB o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.3.3

FLO-INS-GDI-REQ-2090
All temperature requirements of the Unit/Sub-System shall refer to specific TRP points defined 

for this Unit/Sub-System. 
C x x c c c

FLX-ICD-ALM-CU-0002 Rev  

5.0
x PDr, CDR, EQM TRB o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-2100
The definition of the temperature related to TRP shall be clearly identified as Design (In-Flight) 

temperature or Qualification temperature. 
C x x c c c

FLX-ICD-ALM-CU-0002 Rev  

5.0
x PDr, CDR, EQM TRB o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.3.4

FLO-INS-GDI-REQ-2110
The contact interface of all Unit/Sub-System shall be dry. 

Use of thermal filler shall be approved by the Instrument Prime Contractor. 
NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-2120

Maximum and average allowable conductive heat flux through the baseplate contact area shall 

not exceed the following figures: 

Note: For intermediate values, linear interpolation shall be performed. 

C x x x c c c
FLX-RP-ALM-CU-0003 Rev 2.1 

(thermal analysis report)
x

curerent max value: 

520 W/m2
PDr, CDR, o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-2130

The external coating & thermo-optical characteristics shall be defined by the Unit/Sub-System 

contractor and submitted to Instrument Prime Contractor for approval. C x x x c c c
FLX-RP-ALM-CU-0003 Rev 2.1 

(thermal analysis report)
x PDr, CDR, o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.3.5

FLO-INS-GDI-REQ-2160
Each  heater  line  shall  be  sized  with  the  minimum  assured  value  of  orbital  average  

voltage  at  heater  ends considering the voltage drop in the harness.  
NA NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-2170
Groups  of  heaters  line  shall  be  implemented  when  feasible  in  order  to  minimize  the  

total  number  of  power supply lines. 
NA NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-2180

Each independently controlled heater line shall have two temperature sensors used for control 

and available as telemetry. 
NA NA x X

NA: no heaters are 

foreseen in the current 

design except for STM 

(non-flight H/W)

6.3.6

FLO-INS-GDI-REQ-2210

Each survival heater line shall have temperature sensor available as telemetry at Spacecraft 

level. NA NA x X

NA: no survival heaters 

are foreseen in the 

current design

6.3.7

FLO-INS-GDI-REQ-2300

From launch time to fairing jettison, the Instrument Optical Module shall be able to support a 

net flux density radiated by the fairing < 1000 W/m² (VEGA value), at any point (this figure 

does not take into account any effect induced by the spacecraft dissipated power). 
C x x C C

FLX-RP-ALM-CU-0003 Rev 2.1 

(thermal analysis report)
x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-2310

From fairing jettison to the separation of the spacecraft from the launcher, the instrument and 

its elements shall be able to support an aerothermal flux < 1135 W/m2 (VEGA value) at any 

point. 

This flux is calculated as free molecular heating action on a plane surface perpendicular to the 

velocity direction. 

Solar radiation, albedo and Earth shine fluxes are not accounted for in this flux.  

C x x C C
FLX-RP-ALM-CU-0003 Rev 2.1 

(thermal analysis report)
x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-2320

After Fairing jettisoning, the aerothermal flux varies from 1135 W/m2 to less than 200 W/m2 

within 20 seconds.

C x x C C
FLX-RP-ALM-CU-0003 Rev 2.1 

(thermal analysis report)
x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-2330

The  thermal  control  design  of  Instrument  Optical  Module  accommodated  outside  the  

spacecraft  shall  be performed with the following typical assumption concerning the solar 

constant along the year: 

Cs=1371 * [1+A/100] in W/m² 

where A=3.35 cos[180/365 * (2D-5)] - 0.05 where D is the day of the year 

The thermal control design shall take into account the extreme solar flux values (which 

includes margins) as follows  : 

•  1428 W/m² in winter solstice 

•  1316 W/m² in summer solstice 

•  1367 W/m² in equinox (spring or autumn). 

C x x C C
FLX-RP-ALM-CU-0003 Rev 2.1 

(thermal analysis report)
x X

N/A: Applicable to IOM. 

No thermal control at CU 

level.

Variation taken into 

account Thermal Analysis

PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-2340

The solar spectral irradiance is defined in next figure. 

-  l : wavelength [mm] 

-  El: solar spectral irradiance averaged over small bandwidth centred at l [W.m-2.mm-1] 

C x x C C
FLX-RP-ALM-CU-0003 Rev 2.1 

(thermal analysis report)
x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-2350

The thermal control of Instrument Optical Module accommodated outside the spacecraft, shall 

take into  account a value of 0.3 ± 0.05 as standard for the Erath albedo. 

For  items  with  low  time  constant  (i.e.  low  thermal  inertia  and  short  averaging  time  as  

t  <  0.3  hours)  instant albedo coefficient value is extended from 0.05 to 0.6. 

NA x X

N/A: Applicable to IOM. 

No thermal control at CU 

level.

FLO-INS-GDI-REQ-2350

The Earth Infrared radiation shall be assumed to be that of a black body with a characteristic 

temperature of 288 K.  

- The thermal control of the instrument Optical Module accommodated outside the spacecraft, 

shall take into account the Earth emitted IR radiation of 200 W/m2 (Earth temperature = 244 K) 

in cold sizing case and 275 W/m2 (Earth temperature = 264 K) in hot sizing case. 

- For items with low time constant (i.e. low thermal inertia and short averaging time as t<0.3 

hours) instant earth infrared radiation value is extended from 150 to 350 W/m2. 

C x x c c
FLX-RP-ALM-CU-0003 Rev 2.1 

(thermal analysis report)
x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

6.4

6.4.1

FLO-INS-GDI-REQ-3000

The top-down approach shall be used to allocate the proper optical budget to each element. 

The bottom-up approach shall be used in order to give clear evidence that the allocated optical 

budget satisfies the end of life optical system performances. NA x X

NA: optical budget 

detailed is already flown 

down through optical 

requirements in [AD103]

6.4.2

FLO-INS-GDI-REQ-3020

The physical dimension of each optical surface shall be oversized in both dimensions with 

respect to the optical clear aperture. 

The  Contractor  shall  determine  and  justify  the  surface  oversizing  wrt  alignment  and  

manufacturing  errors, inaccuracies and instabilities. 

C x x c c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

6.4.3

FLO-INS-GDI-REQ-3040

For  optical  element,  the  selection  of  the  glass  type  and  material  quality  shall  be  

compliant  with  the  spectral transmission and spatial environment performance requirements 

(e.g. radiation). 

NA x X
NA: no glass material 

used in current design

FLO-INS-GDI-REQ-3050

The use of stain sensitive glasses shall be prohibited. The use of glasses which display traces 

of fluorescence or phosphorescent in the relevant bands shall not be selected. NA x X
NA: no glass material 

used in current design

FLO-INS-GDI-REQ-3060

The use of optical cements is not appreciated. Nevertheless, if their use is necessary, their 

qualification shall be demonstrated against the requirements (ageing, thermal cycles, radiation 

dose, transparency etc…) and their use in other space programs mentioned (heritage). 

Any intention to use materials which are potentially outgassing or known for outgassing (e.g. 

glues, cements, o-rings, polymers in general, porous materials) shall immediately be 

communicated to Instrument Prime and ESA. 

NA x X

NA: no optical cements 

material used in current 

design

6.4.4

FLO-INS-GDI-REQ-3070

Coating  performance  shall  be  measured  at  operational  conditions  (e.g.  temperature  and  

incident  angle)  on ground, and they shall be maintained in space environment within its 

required limits. 

NC x x x NC NC NC
FLX-PL-ALM-CU-0008 Rev 1.0  

(Black Coating Test Plan)
x

Measurement performed 

at room temperatures
o

FLX-RFD-ALM-

CU-0012_1-0
open o

FLX-RFD-ALM-

CU-0012_1-0
open o

FLX-RFD-ALM-

CU-0012_1-0
open

FLO-INS-GDI-REQ-3080 Delete Deleted

FLO-INS-GDI-REQ-3090
The selected coating materials and processes shall be insensitive to water desorption in 

vacuum environment. 
C x x x c c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-3120

Each coated optical surface shall be oversized in both dimensions with respect to the optical 

clear aperture. C x x x c c c
FLX-PL-ALM-CU-0008 Rev 1.0  

(Black Coating Test Plan)
x x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-3130

Coating sensitivity to polarization effects related to the incidence angle shall be characterized.

C x x x c c c
FLX-PL-ALM-CU-0008 Rev 1.0  

(Black Coating Test Plan)
x x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-3140

All  internal  non-optical  surfaces  (e.g.  mechanical  parts)  shall  be  black  with  very  low  

reflectivity  (e.g.  black material,  coating)  in  order  to  prevent  internal  stray  light.  The  

proper  reflectivity  value  shall  be  agreed  with Instrument Prime. 

C x x x c c c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

6.4.5

6.4.6

FLO-INS-GDI-REQ-3170

The optical datasheet for each element for the relevant spectral range and environmental 

conditions shall be provided in the Design Report or Optical Data Sheet, and the following 

information shall be clearly indicated: 

-  General optical data parameter values 

     o  Pupil 

-  Entrance pupil distance wrt the first optical surface 

-  Exit pupil distance wrt the last optical surface 

-  Entrance pupil dimension 

-  Exit pupil dimension 

     o  Object/image 

-  Object location wrt the first optical surface 

-  Image location wrt the first optical surface 

-  Object height / FoV 

-  Image height / FoV 

-  Transmission 

-  Wavefront errors (PV and RMS) 

-  Image flip 

     o  Polarization 

-  Input polarization and its orientation 

-  Output polarization and its orientation 

C x c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x

Limited to diffuser or 

black target optical 

behaviour 

characterization. Other 

details are not provided

PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O

FLO-INS-GDI-REQ-3180

Each optical surface shall present a free mechanical aperture which is oversized of at least 2 

mm along both axis wrt the minimum clear aperture (no stray light from mechanics). 
NC x NC

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x x

diffuser design oversized 

but not of 2mm per side
PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O

FLX-RFD-ALM-

CU-0013_1-0 

Aperture 

oversizing

open NA NA O

FLX-RFD-ALM-

CU-0013_1-0 

Aperture 

oversizing

open

6.4.7

FLO-INS-GDI-REQ-3200

BRDF, optical quality, manufacturing errors, cosmetic and roughness of each optical surface 

shall be measured. 

Data shall be reported in a proper Test Report and provided. 

C x C TO BE WRITTEN x x samples CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O

FLO-INS-GDI-REQ-3210

BRDF of black coated mechanical surfaces such as baffles, barrels and supports to optical 

elements shall be measured. Data shall be reported in a proper Test Report and provided. C x C TO BE WRITTEN x x samples CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O

FLO-INS-GDI-REQ-3260

The  black  coated  mechanical  parts  on  which  the  optical  elements  are  mounted  shall  

take  into  account  the coating thickness during the definition of the opto-mechanical coupling 

tolerances. 

The  black  coating  thickness  on  the  edge  or  around  the  oversized  free  mechanical  

aperture  of  the  optical element shall be taken into account during the definition of the opto-

mechanical coupling tolerances. 

C x C TO BE WRITTEN x samples CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O

6.4.8

FLO-INS-GDI-REQ-3290
The optical model for numerical simulation shall be used to evaluate the optical performance.

NA NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-3300
The optical model shall be designed on Zemax OptiCStudio_16.5. 

NA NA x X
Not deliverable optical 

model

FLO-INS-GDI-REQ-3310

The optical model shall be able to take into account the manufacturing and alignment errors, 

including the glass characteristics as measured by the glass Contractor. NA NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-3320

Measured BRDF data on optical coated surface shall be reported in the Design Report and 

introduced in the latest version of the optical model (so to be updated taking into account 

measured values). 

NA NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-3340

The performance analyses shall take into account even diffraction effects, launch effects, on-

flight (zero gravity, radiations, vacuum ...), as well as lifetime and storage effects. NA NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

1 single BRDF test. 

Test to be done at the 

level of the FM 

representative sample 

(material, manufacturing 

process and coating)
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Close-out 
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FLO-INS-GDI-REQ-3350
Each optical model relative to the nominal design, to the on  ground tolerance analysis and to 

the end of life performances shall be provided. 
NA NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.4.9

FLO-INS-GDI-REQ-3360

Opto-mechanical model for numerical simulation which includes the actual optical elements 

and the mechanical parts such as baffles, barrels, mechanical support of optical elements shall 

be used. 

NA NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-3370
The opto-mechanical model shall be used to perform the detailed stray light analysis.

NA NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-3380
The opto-mechanical model shall be designed on ASAP 2015 V1 Breault Research. 

NA NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-3390

The opto-mechanical model shall be able to take into account the manufacturing and 

alignment errors, including the glass characteristics as measured by the glass Contractor. NA NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-3400

Measured BRDF data on coated optical surface and black coated mechanical structures such 

as baffles, barrels and supports to optical elements shall be reported in the Design Report and 

introduced in the last version of delivered straylight model (so to be updated taking into 

account measured values). 

NA NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-3420

The whole opto-mechanical straylight model, including the used set-up parameters such as 

stray light sources, number of rays, reference plane for detection etc, shall be provided. 

Each model shall be commented and accompanied with a model description. 
NA NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.5

6.5.1

FLO-INS-GDI-REQ-4010
The electrical design shall be compliant with [ND-E-10] and [ND-E-13], and as tailored in [AD-

10]. 
IFE-090 C x x c c

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x pdr, cdr NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-4020

All electronics shall be free of or protected from single event effects (SEEs) according to 

radiation environment as specified in <AD201>.  IFE-110 C x x c c

FLX-RP-ALM-CU-0007 Issue 

1.0 - Radiation Analysis 

Repor

x x pdr, cdr NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-4030

It  shall  be  possible  to  recover  from  the  effects  of  SEU  according  to  radiation  

environment  as  specified  in <AD201>. IFE-120 C x x c c

FLX-RP-ALM-CU-0007 Issue 

1.0 - Radiation Analysis 

Report

x x pdr, cdr NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-4031

All parts shall be latch up immune. 

If components equipped with active protection against latch up would be used, the electronic 

unavailability due to protection intervention shall be considered in the evaluation of overall 

availability. 

C x x c c

FLX-RP-ALM-CU-0007 Issue 

1.0 - Radiation Analysis 

Repor

x pdr, cdr NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-4040 Deleted Deleted

FLO-INS-GDI-REQ-4070

A Worst Case Analysis (WCA) shall be performed to assess the performance of equipment at 

the EOL. WCA shall be performed for all electrical design and shall take into account: 

-  identification of worst case environment/operation for each parameter (environment 

includes thermal, electro-magnetic and radiation effects); 

-  tolerance of each parameter from the specified limit under the defined environment 

condition; 

-  end-of-life drifts in component parameters; 

-  derating requirements (as required by ECSS-Q-ST-30-11C). 

C x x c c

FLX-RP-ALM-CU-0006 Rev 2.0 

(Reliability-Availability-FMEA-

WCA)

x pdr, cdr NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.5.2

6.5.2.1

FLO-INS-GDI-REQ-4350

Each Unit/sub-system shall define its average power requirement per power line to verify 

compliance with the Customer  requirements.  Applicable  margin  shall  be  considered  and  

applied  according  to  margin  requirement 

(FLO-INS-GDI-REQ-0030). 

Note:  the  average  power  requirement  represents  the  average  consumption  over  5  

minutes  (including  heater power). 

C x x x c c c

FLX-RP-ALM-CU-0002 Rev 2.0 

(CU Functional Analysis 

Report)

x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-4360

Each Unit/Sub-System shall define its long peak power requirement per power line to verify 

compliance with the Customer  requirements.  Applicable  margin  shall  be  considered  and  

applied  according  to  margin  requirement (FLO-INS-GDI-REQ-0030). 

Note: the long peak requirement represents the power demand within 100 ms. 

C x x c c c

FLX-RP-ALM-CU-0002 Rev 2.0 

(CU Functional Analysis 

Report)

x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-4370

Each Unit/Sub-System shall define its short peak power requirement per power line to verify 

compliance with the  Customer  requirements.  Applicable  margin  shall  be  considered  and  

applied  according  to  margin requirement (FLO-INS-GDI-REQ-0030). 

Note: the short peak requirement represents the power demand within 1 ms. 

C x x c c c

FLX-RP-ALM-CU-0002 Rev 2.0 

(CU Functional Analysis 

Report)

x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-4380

The compliance versus the power allocations shall be established by taking into account : 

-  the worst-case conditions within the qualification temperature range, 

-  the worst case conditions within the voltage range, 
C x x c c c

FLX-RP-ALM-CU-0002 Rev 2.0 

(CU Functional Analysis 

Report)

x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-4385

For each power interface circuit, the following consumption shall be calculated: 

-  Minimum consumption. 

-  Nominal  consumption  using  nominal  component  values  calculated  at  the  estimated  

operational temperature and average voltage. 

-  Worst case consumption using worst case component values, voltage and temperature.

C x x c c c

FLX-RP-ALM-CU-0002 Rev 2.0 

(CU Functional Analysis 

Report)

x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-INS-GDI-REQ-4390

A power consumption test shall be required during environmental testing on flight Unit/Sub-

System/Equipment with the unit running in operationally representative state : 

-  for the extremes of temperature; 

-  for the minimum, maximum and average voltage; 

C x x c c c

FLX-RP-ALM-CU-0002 Rev 2.0 

(CU Functional Analysis 

Report)

x PDR, CDR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

6.5.2.2

FLO-INS-GDI-REQ-4410
The output lines of unit converters (external) shall have protections against over voltages and 

over current to prevent failure propagation.  
NA NA x x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-4420

In case of powering different Unit/Sub-System and unit by the same converter, the failure of 

one electronic unit shall not have consequence on the other Unit/Sub-System and units or at 

least shall not lead to any more failure propagation. In no case the current limiter switch in the 

primary side shall be used to insure any of this converter 

protection rules. 

NA NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-4430
A  minimum  margin  of  10%  shall  be  taken  into  account  between  maximum  transient  

unit  consumption  and converter power capability. 
NA NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-4440

It shall be possible to switch ON the source Unit/Sub-System without having to connect an 

external load to its power outputs. The output voltages shall correspond to their nominal 

values under these conditions. 

NA NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-4450

The  supplied  Unit/Sub-System  and  the  electrical  I/F  shall  withstand  without  damage  the  

absolute  maximum supply voltages generated generated by Unit supplier as specified in the 

Unit Technical Specification (SS URD <AD103>). 

C x x x x x c c c c c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR, DRB o o o o o

6.5.2.3

FLO-INS-GDI-REQ-4521

Each heater line shall be sized with the minimum guaranteed value of orbital average voltage 

at heater ends considering 1 Volt voltage drop in the harness ie 26 Volts. NA NA x X

NA: no heaters in the 

current design except 

STM (ground model)

FLO-INS-GDI-REQ-4522

The maximum power density of each heating line shall be calculated by considering the 

maximum supply Voltage of 37 Volts. NA NA x X

NA: no heaters in the 

current design except 

STM (ground model)

6.5.3

6.5.3.1

FLO-INS-GDI-REQ-4540
All  connectors  supplying  power  shall  have  socket  contacts  (female)  that  are  not  

exposed  to  possible  short circuits during mating/de-mating. 
C x X X X X C C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR, DRB O O O O O

FLO-INS-GDI-REQ-4550
The connector type used for primary power shall not be used for any other signal on the 

Unit/Sub-System. 
C x X X X x C C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR, DRB O O O O O

FLO-INS-GDI-REQ-4580
No harness connector shall have solder contacts. 

C x X X X x C C C C C
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR, DRB O O O O O

FLO-INS-GDI-REQ-4590
On the fixed connector (J# type) of Unit/Sub-System/Equipment, the unused pins shall be 

connected to ground. 
C x X X X X C C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR, DRB

FLO-INS-GDI-REQ-4600 Deleted Deleted

FLO-INS-GDI-REQ-4610 Unused contacts shall have inserts in all open contact holes. C x x x

6.5.3.2

FLO-INS-GDI-REQ-4620

The minimum distances between different connectors and between connectors and mounting 

plane shall be the following:  

-  25 mm between connectors screws - vertical direction 

-  10 mm between connectors screws - horizontal direction 

-  20 mm between connector screws & mounting plane - vertical direction 

 

A clarification figure is presented hereafter (D*M(A) type only): 

 

 

 

Any deviance from the above requirement shall be approved by Instrument Prime. 

C x x x c c c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

CU presents floating 

cables, the distance is 

defined by the OBA I/F

unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.5.3.3

FLO-INS-GDI-REQ-4630
Each  connector  shall  have  its  identification  number  marked  on  the  shell  or  on  a  sleeve  

around  the  wires whichever is the most appropriate. 
C x x x x x c c c c c

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR o o o o o

6.5.3.4

FLO-INS-GDI-REQ-4650

For new developments, when the connection is not aligned to a defined standard, 10% spare 

contacts at unit PDR and at least 5% at CDR shall be achieved with in any case a minimum of 

two spare contacts available at CDR. 

C x
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-4660
Connectors at interfaces shall be clearly identified in particular in the ICD. It applies to 

equipment connectors as well as to interface brackets connectors. 
C x x x x x c c c c c

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR o o o o o

FLO-INS-GDI-REQ-4670
Critical cable lengths, for voltage drop reasons for instance, shall be provided and shown 

where applicable. 
C x c

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.5.3.5

FLO-INS-GDI-REQ-4680

Connector  savers  shall  be  utilized  on  all  flight  standard  connectors  to  minimize  the  

number  of  times  a  flight connector is mated/demated during unit and subsystem test and 

integration activities. 

Note: during Instrument and Unit/Sub-System/Equipment radiated EMC test (if any) no 

connector savers will be used. 

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-4690

The connector savers for flight unit shall be a flight type connector (same part number and 

same quality level). 

The envelope of connector saver shall be taken into account for accessibility and shall be 

reported in the ICD. 

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.5.3.6

FLO-INS-GDI-REQ-4740
Functional connectors shall not include test points. 

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-4750

Test points on Unit/Sub-System shall : 

1- be protected against damage up to the maximum fault voltage present on the connector 

either coming from the Unit/Sub-System/Equipment or the EGSE  

2-  be  such  that  unintentional  connections  of  these  points  to  ground  does  not  damage  

the  Unit/Sub-System/Equipment. 

The Unit/Sub-System/Contractor is responsible for the protection provided.  

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-4760
Test and unused connectors shall be protected against EMC/ESD effects by metal covers. 

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-4770
No dielectric parts of disconnected electrical conductors shall be exposed to space. 

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-4780
The metallic protection cover shall be capable of flight operation. 

Metallic protection covers shall be delivered by the Unit/Sub-System Contractor. 
NA x NA NA X

NA: No flight covers 

foreseen.

6.5.4

6.5.4.1

6.5.4.1.1

FLO-INS-GDI-REQ-4790
No electronic components shall be located outside of Faraday cage without EMI shielding. 

C x c
FLX-ICD-ALM-CU-0001 (CU 

MICD)_E
x unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-4800

In  order  to  provide  electrical  continuity  throughout  the  Satellites  structure,  electronic  

frames  and  other conductive parts, adequate bonding (electrical conductivity) shall be 

realized. 
NA NA x X

NA: CU is grounded, no 

electronic frame are 

foreseen in the current 

design

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA Na NA NA

FLO-INS-GDI-REQ-4810

All  electrically  conductive  components  of  the  structure  including  all  metallic  or  non-

metallic  (Carbon  Fiber Reinforced Polymer (CFRP), Silicon Carbide (SiC), etc…) items shall be 

electrically connected. 

C x x C c c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR o o o o o

FLO-INS-GDI-REQ-4820

In order to create a continuous conductive metallic shield, metallic parts of each electrical 

equipment chassis shall be mutually bonded together by direct metal contact (preferred 

method) or bonding strap as per [ND-E-13]. 

Bonding interfaces shall be designed to achieve a maximum contact resistance of 2.5 mΩ 

measured under 1 A per bonding junction (including strap, if used). 

C x x c c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-4830

Each electrical Unit/Sub-System and Equipment chassis (case) shall be bonded to structure or 

(if needed) GRR (Ground  Reference  Rail)  by  means  of  a  bond  strap  or  direct  metal  

contact.  The  bonding  interfaces  shall  be designed not to exceed a chassis to structure 

bonding resistance of 5mΩ. 

C x x c c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-4850
Electrical  bonding  throughout  non-metallic  structure  shall  be  achieved  by  means  of  a  

continuous  metallic Ground Reference Rail (GRR). 
NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-4860
All conductive Unit/Sub-System and Equipment without any electrical function shall be bonded 

to the structure by direct metallic contact lower than 100kΩ. 
NA x

6.5.4.1.2

FLO-INS-GDI-REQ-4870
The resistance between any adjacent parts of the GRR shall never exceed 2.5 mΩ (DC) 

measured with 1 A. 
NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-4880
The resistance between any two points of the GRR shall be < 50 mΩ (DC) measured with 1 A. 

NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.5.4.1.3
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FLO-INS-GDI-REQ-4881

The bond strap shall be as direct and short as possible. 

The bond strap shall have a length to width ratio of 5:1 max. 

For a bond strap, a minimal width of 8 mm shall be used. 

C x x no bonding stap in the design x x x

FLO-INS-GDI-REQ-4882

The bond shall be resistant against corrosion and shall have an adequate cross section to carry 

fault currents of 1.5 times the unit/circuit protection device for an indefinite time. C x x no bonding stap in the design x x

FLO-INS-GDI-REQ-4883
Self-tapping screws shall not be used for bonding purposes. 

C x x x c c c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x

FLO-INS-GDI-REQ-4884

The outer and inner metallized layers of thermal insulation shall both be bonded to the 

structure. NA x X
NA: no thermal insulation 

foreseen in the design

FLO-INS-GDI-REQ-4890

Where  dissimilar  metals  have  to  be  bonded,  the  elements  of  the  bonding  connections  

shall  be  selected  to minimize  the  possibility  of  corrosion,  and  to  assure  that  if  

corrosion  occurred,  it  would  be  in  replaceable elements rather than in the system basic 

structure. 

C x x c c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x unit MRR o NA NA NA NA NA na na na na na na na na na o o

FLO-INS-GDI-REQ-4900
All bonding resistance values shall be achieved without the contribution of cable shield and 

surface to surface contact of moveable structural parts. 
C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x Except ball bearing. unit MRR o NA NA NA NA NA na na na na na na na na na o o

FLO-INS-GDI-REQ-4910
The use of two or more bonding straps or jumpers in series shall be avoided. 

C x x c c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x unit MRR o NA NA NA NA NA na na na na na na na na na o o

6.5.4.1.4

FLO-INS-GDI-REQ-4920
The DC resistance between two mating metal parts (including connectors) shall be < 2.5 mΩ 

measured under 1 A. The minimum size of the contact area shall be 1 cm2. 
C x x c c

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x

FLO-INS-GDI-REQ-4930
Across movable parts, a bond strap shall be applied to ensure an electrical contact between 

those parts with a DC resistance of < 25 mΩ. 
NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-4940
Aluminium honeycomb shall be bonded to the structure with a DC resistance of < 10 Ω.

NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-4950
Metal fittings shall be bonded to the CFRP with a DC resistance of < 100 Ω.

NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-4960
For CFRP structure used for electromagnetic shielding, the bonding resistance shall be less 

than 2 Ω between the local GRR and any adjacent part of the CFRP. 
NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.5.4.1.5

FLO-INS-GDI-REQ-4970

Mechanical  Parts  used  for  electromagnetic  shielding  shall  show  a  bonding  resistance  of  

less  than  2.5  mΩ measured under 1 A between any adjacent parts and the bonding stud or 

local GRR (or connector bracket) / metallic structure / connector plug body. 
C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x

unit MRR, unit DRB, 

TRB
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.5.4.1.6

FLO-INS-GDI-REQ-4980

Space  exposed  insulating  materials  having  a  surface  resistivity  higher  than  10^9   

Ω/square  or  having  a  bulk resistivity higher than 10^13 Ω.m shall not be used or subject to 

Prime Contractor approval. 

C x c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x

No space insulated 

material in the design
unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.5.4.1.7

FLO-INS-GDI-REQ-5000
MLI shall carry at least one conductive layer. Electrically conductive layer of MLI shall be 

bonded to structure to avoid electrical charge differentials. 
NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-5010

The grounding points shall be in a minimum of 2 locations (opposite corners), such that no 

piece of blanket is > 1m away from a grounding point. Each blanket shall be individually  

grounded to the structure. For small MLI pieces below 0.01m2, bonding at one point is 

sufficient. 

NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-5020
The resistance between each bonding point and the structural reference shall be less than 100 

mΩ.
NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-5030
The resistance between each bonding point and each point of a conductive layer shall be less 

than 100 Ω.
NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.5.4.1.8

FLO-INS-GDI-REQ-5040
Heaters and thermistors shall be galvanically isolated from the satellite structure with R≥ 10 

MΩ // C≤ 50 nF.
C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x unit TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.5.4.1.9

FLO-INS-GDI-REQ-5050

All Unit/Sub-System shall have a bonding stud (minimum M4). 

The bonding stud shall allow to connect a bonding strap with a contact area of more than 

1cm2. 

C x x x c c c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x unit MRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5070
The resistance between the bonding stud and the unit case shall be < 2.5 mΩ measured under 

1 A.
C x x c c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.5.4.1.10

FLO-INS-GDI-REQ-5080
The housing of connectors shall be electrically bonded to the equipment structure with a DC 

resistance < 2.5 mΩ measured under 1 A. 
C x x x c c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.5.4.2

FLO-INS-GDI-REQ-5110

The structure shall not be used as a current return path for primary or secondary power.

C x x x c c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-5120

The galvanic isolation in all Unit/Sub-System shall be at least the following: 

-  Between secondary power lines and chassis (applies only when the secondary power return 

is disconnected from the ground): R≥ 1 MΩ // C ≤ 150 nF. 

C x x c c
FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)
x unit TRB na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-5130

DC isolation shall be measured under 50V DC. 

AC isolation shall be measured at 1 kHz. 

 

Remarks: it is recommended to perform a first check with low voltage/current multimeter prior 

to perform DC isolation with 50V DC. 

C x c

FLX-PL-ALM-CU-0006 Rev 4.0  

(FLEX FLORIS Calibration Unit 

AIT Plan)

x unit TRB na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5150

All  secondary  power  supplies  generated  inside  a  Unit/Sub-System  and  Equipment  and  

only  used  inside  the same Unit/Sub-System and Equipment shall be connected to the 

Unit/Sub-System/Equipment structure. 

NA x X
NA: no secondary power 

supplies 

FLO-INS-GDI-REQ-5160

Redundancy  of  connection  of  secondary  power  supply  to  Unit/Sub-System  and  Equipment  

structure  shall  be provided. 

Note: it should be achieved preferably through multiple connections of the secondary. 
NA x X

NA: no secondary power 

supplies 

FLO-INS-GDI-REQ-5170

In  case  a  secondary  power  line  is  distributed  from  one  Unit/Sub-System  (supplier)  to  

another  (receiver),  the grounding (connection between secondary return(s) and chassis) shall 

be performed only at the receiver side. 

NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-5180

A  secondary  power  line  shall  not  be  distributed  from  one  Unit/Sub-System  (supplier)  to  

multiple  units (receivers). Different converters or multiple windings on a single converter shall 

be used. 

NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-5190

The impedance between the unit secondary return and the unit structure (bonding stud) shall 

be less than 5 mΩ for its resistive term and less than 50 nH for its inductive term. C x c

FLX-PL-ALM-CU-0006 Rev 4.0  

(FLEX FLORIS Calibration Unit 

AIT Plan)

x unit TRB na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5210

Where  single-ended  signal  transmitters  are  used,  independent  signal  returns  shall  be  

required.  Ground reference  lines  shall  not  be  used  as  signal  returns.  The  signal  

receivers  shall  insulate  the  signal  lines  from power ground (differential amplifier, opto-

coupler, transformer). 

NA x X

NA: no single ended 

signal transmitters used 

in current design

FLO-INS-GDI-REQ-5220

The use of common signal return  paths is  only  permitted for groups  of signals  belonging to 

the same family (analogue, digital, etc.) and originating from the same unit. 

C x c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5230

EGSE signal and power circuits interfacing with flight hardware shall simulate the original 

flight interfaces w.r.t.  power and signal characteristics, timing, grounding and isolation and 

test harness design. 

C
FLX-RS-ALM-CU-0005 Rev 1.0 

(EGSE Specification)
x

FLO-INS-GDI-REQ-5240

The  EICD  shall  contain  the  grounding  diagram  for  each  unit  and  each  assembly,  

including  return interconnection and detailed physical implementation. The following symbols 

shall be used: 

C x c FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.5.5

6.5.5.1

FLO-INS-GDI-REQ-5300

The harness shall be fixed onto the Unit/Sub-System structure in order to avoid any possibility 

of mechanical stress  on  wires,  wire  terminations  and  connectors  during  all  ground  

operations  and  mission  phases.  As  a general rule it shall be fixed: 

-  at Unit/Sub-System level: the harness connector shall be fitted onto the equipment connector 

by appropriate locking systems; 

-  at interface level: the connectors shall be fixed on metallic brackets themselves fixed onto 

the IOM Structure.  

C x c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5310

The harness restraining systems shall not bring any stress at connector level. 

C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5320

The isolation requirements between leads (which are not connected together), between shield 

and conductor or shield and shield (in case of over-shielding) shall be at least 10MΩ under 

500V DC at both polarities. C x c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5330

All individual wire-to-pin interfaces shall be covered with heat shrink sleeves.

C x c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.5.5.2

FLO-INS-GDI-REQ-5340

Power and signal lines shall be gathered into the following EMC classes: 

• Class 1 : power (primary / secondary); 

• Class 2 : digital signals, high level (non-sensitive) analogue signals (except RF); 

• Class 3 : pyrotechnics; 

• Class 4 : low level (sensitive) analogue signals; 

• Class 5 : RF signals (via coaxial lines, waveguides, microwave transmission lines). 

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5350

Signals falling into different EMC classes shall be assembled to separate connectors and cable 

bundles. 

If not feasible, the separation shall be achieved by a row of grounded pins (to be agreed with 

Instrument Prime Contractor).  

C x x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.5.5.3

FLO-INS-GDI-REQ-5360

The  wiring,  including  pins  and  sockets  of  connectors,  shall  be  made  redundant  for  all  

critical  interfaces  (i.e. whose failure would cause failure of the Instrument, such as 

Calibration Unit motor winding, survival heaters). 

C x x c c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-5380

When  Unit/Sub-System  and  Equipment  is  made  redundant,  the  associated  wiring  shall  

be  redundant  in  the same way and it shall be routed through separate connectors, separate  

wire bundles and routed differently. 

This includes primary power interfaces. 

Note:  For   MIL_STD-1553B  bus  signals  the  applicability  of  this  requirements  depends  on  

the  chosen  bus redundancy scheme (as per ND-E-38).  

C x x c c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

FLO-INS-GDI-REQ-5390
Cross strapping of redundant paths and circuits shall not be performed in the harness.

C x x c c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA o o

6.5.5.4

FLO-INS-GDI-REQ-5400
Connectors shall be made of material with a magnetism level of <= 200 nT (class B).

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5410
At least 1 ground pin per connector shall be provided. 

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5420
All the leads and their returns shall be on adjacent contacts. 

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5430

Connector shells shall be conA346:D346sidered to be a part of the cable shielding. 

All connector shells shall be made of metallic material  

The  shells  shall  be  electrically  conductive  and  shall  be  bonded  to  the  overall  harness  

shield  and  to  the connector housing in order to provide a 360° termination around the 

internal cable bundle. 

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5450
Connectors without back-shells are not allowed without demonstration by analysis and shall be 

submitted for approval by the Instrument Prime. 
C x c

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5460
Power lines shall be twisted pairs.

C x x c c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5470
The twisted wires shall be routed through a connector on adjacent pins to minimize the wire 

loop.
C x x c c

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5480
Daisy chaining of shield terminations shall be avoided. 

C x c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5490
The resistive between cable shield and the adjacent grounding point shall be less than 2.5 mΩ.

C x x x x x c c c c c
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit TRB o o o o o

FLO-INS-GDI-REQ-5500
Shields  shall  not be  used  as  an  intentional  current  carrying  conductor  and  not  as  return  

lines  for  power  and signal with the exception of the RF coaxial lines.
C x c

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.5.5.5
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FLO-INS-GDI-REQ-5510

For  sensitive  and  critical  functions,  an  over-shield  that  is  continuous  from  the  back-

shells  of  each  of  the associated unit connectors shall be added. 

C x c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5520

All shields shall be terminated to chassis external to the unit enclosure.

C x c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5530

Every  cable  submitted  to  the  external  environment  (i.e.  external  to  the  

Spacecraft/Instrument)  shall  be  over-shielded.

C x c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x

Motor cables outside CU 

but inside spacecraft 

cover+MLI

unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5540

All over-shielded grounding shall be accomplished with 360° conductive back-shells.

C x c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.5.5.6

FLO-INS-GDI-REQ-5550

For Unit/Sub-System and Equipment connectors, crimping methods shall be preferred to 

soldering ones.

C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.5.5.7

FLO-INS-GDI-REQ-5560

Bundles shall be routed in contact to the structure. 

When not feasible, the maximum distance between the bundle and the structure shall be less 

than 1 cm. C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5570

Bundles thicker than 5 cm (in diameter) shall be avoided. 

Any deviation shall be subject to the Instrument Prime Contractor for approval.

C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5580

Unit/Sub-System  &  Equipment  and  harness  layout  shall  be  planned  to  minimize  the  

need  of  cable  bundles crossing. 

C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.5.5.8

FLO-INS-GDI-REQ-5590

The maximum current per wire size shall not exceed the values specified in ND-Q-11 paragraph 

6.32.

C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

FLO-INS-GDI-REQ-5600

Power bus connector shall implement the number of pins necessary to meet current derating 

rules. In addition, in case of failure of a pin, the current in the remaining pins shall remain 

below maximum rating current. C x x c c

FLX-DR-ALM-CU-0001 Rev 4.0 

(Design Report)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x unit MRR o NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.6

FLO-INS-GDI-REQ-6000 Deleted Deleted

6.6.1

6.6.1.1

FLO-INS-GDI-REQ-6010

Inrush current at unit switch on shall not exceed the following characteristics: 

-  dI/dt < 2 A/μs, Maximum 20 A 

-  Q < 0.5 x T trip-off  x IL (for LCL protected units only) 

With : IL = LCL Trip-Off current in [A] and T trip-off  = minimum specified LCL trip-off duration 

for IL. 

For unregulated power busses, this requirement shall be tested at maximum and minimum bus 

voltage. 

 from 

[ECSS-E-

ST-20-

07C], 

annex A3

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.6.1.2

FLO-INS-GDI-REQ-6020

The transient on the primary power bus distribution during switch-ON/OFF of a unit shall stay 

within the limits of the voltage transient envelope (see next figure Voltage Transient 

Envelope). 

This requirement is only applicable for units with internal switching devices.  

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-6030

Conducted voltage transients on the primary power bus, appearing during  nominal mode 

switching (excluding ON / OFF) or appearing during periodic < 1 Hz or aperiodic activities shall 

be ≤ 1 Vpp when measured with at least 100 MHz bandwidth. 

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.6.1.3

FLO-INS-GDI-REQ-6040

Conducted narrow band current emissions (differential mode) in the frequency range 30Hz - 

50MHz appearing 

on the unit's primary power lines shall not exceed the limits of next figure  

-  Next figure is applicable for units up to 1 A DC current consumption, at frequencies below 

100kHz, the CE shall be < 80 dBμA (rms).  

-  For units demanding more than 1 A DC but not exceeding 100 A, this figure can be scaled 

proportionally to the actual DC current demand only for low frequencies, with an increase in dB 

given by 20 log10(I_DC).  

-  For units demanding more than 100A DC current consumption, the CE shall be < 120 dBμA 

(rms) for low frequencies.  

from 

[ECSS-E-

ST-20-

07C], 

annex A2

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-6050

Conducted narrow band current emissions (common mode) in the frequency range 10 kHz – 50 

MHz appearing on the unit's primary power lines shall not exceed the limits of next figure The 

emissions shall be measured up to 100 MHz (50-100 MHz for information only). 

NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-6060

In  case  of  internal  redundancy,  conducted  emission  test  frequency  domain,  differential  

mode  and  common mode, and time domain emission tests shall be performed in both nominal 

and redundant configuration of the unit. 

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.6.1.4

FLO-INS-GDI-REQ-6070

For primary power users, time domain conducted emissions, differential mode (ripple and 

spikes) shall be ≤ 300 mVpp. The voltage ripple shall be measured with at least a 100 MHz 

bandwidth.  

Time domain current emissions shall be < 10% of the units current consumption or < 300 mApp, 

whatever is less. 

The current ripple shall be measured with at least a 100 MHz bandwidth.

NA x x x

Applicable only in case 

Encoder electronics shall 

be part of the CU. Thus, 

no Encoder foreseen in 

present CU design.

FLO-INS-GDI-REQ-6080

In case of internal redundancy, time domain emission tests shall be performed in both nominal 

and redundant configurations of the unit. 

NA x x x

Applicable only in case 

Encoder electronics shall 

be part of the CU. Thus, 

no Encoder foreseen in 

present CU design.

6.6.1.5

FLO-INS-GDI-REQ-6090

In the event of a single failure,  the amplitude of the  spectral signatures on the  primary power  

lines shall  not exceed by more than 6dB the limits required for both differential and common 

mode emissions. 

The analysis is limited to a single failure on the main elements of the primary power interface. 

The unit subcontractor will justify by analysis or by breadboard tests the compliance to the 

present requirement.

NA x x x

Applicable only in case 

Encoder electronics shall 

be part of the CU. Thus, 

no Encoder foreseen in 

present CU design.

6.6.1.6

6.6.1.6.1

FLO-INS-GDI-REQ-6100]

For unit which supplies secondary power lines, the maximum voltage emission in frequency 

domain levels for secondary power shall be verified according the level reported in the unit 

specification.
C x c x x

Limited to electrical 

nominal characterisitcs of 

motor, hall sensors and 

switches provided in the 

EICD and in component 

datasheets

unit DRB na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.6.1.6.2

FLO-INS-GDI-REQ-6110

For  unit  which  supplies  secondary  power  lines,  the  maximum  voltage  emission  in  time  

domain  levels  for secondary power shall be verified according the level reported in the unit 

specification. 
C x c x x x

Limited to electrical 

nominal characterisitcs of 

motor, hall sensors and 

switches provided in the 

EICD and in component 

datasheets

unit DRB na na na na na na na NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA o

6.6.1.6.3

FLO-INS-GDI-REQ-6120

Conducted Narrow band conducted emissions (common mode) in the frequency range 10 kHz  – 

100 MHz as measured on the unit's signal bundles shall not exceed the limits of next figure 

This requirement applies also to secondary power bundles. 

from 

[ECSS-E-

ST-20-

07C], 

annex A4

NA x x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.6.2

6.6.2.1

FLO-INS-GDI-REQ-6130

Primary  power  bus  powered  units  shall  not  exhibit  any  failures,  malfunctions  or  

unintended  responses  when sine wave voltages of 1 Vrms in the frequency range 30 Hz - 50 

MHz (modified combination of MIL-STD-461C CS01 and CS02 requirements) are developed 

across the power input terminals (differential mode). 

The applied sine  wave shall be amplitude modulated (50% AM)  with a modulation frequency 

of 1 kHz in the frequency range from 50 kHz - 50 MHz. 

 

The frequency sweep rate shall be adjusted based on the characteristics of each unit’s internal 

frequencies but shall not be faster than 3 min/decade or not less than 2 spot frequencies per 

octave. 

The requirement shall also be considered met when: 

a.  Frequency range 30 Hz – 50 kHz: 

The specified test voltage levels cannot be generated but the injected current has reached 1 A 

(rms), and the equipment is still operating nominally  

b.  Frequency range 50 kHz – 50 MHz: 

A  1-watt  source  of  50 Ω  impedance  cannot  develop  the  required  voltage  at  the  unit’s  

power input terminals, and the unit is still operating nominally.  

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-6140

In  case  of  equipment  susceptibility,  the  injected  interference  level  will  be  reduced  until  

the  units  recovers  its nominal performances.  

The susceptibility level threshold has to be recorded.

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.6.2.2

FLO-INS-GDI-REQ-6150

Primary power bus powered units shall not exhibit any failure, malfunction or unintended 

responses when sine wave voltages of 200 mVrms in the frequency range 10 kHz - 50 MHz are 

injected between the primary power return and structure (common mode).  
NA x x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

7/10
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FLO-INS-GDI-REQ-6160

Primary power bus powered units shall not exhibit any failure, malfunction or unintended 

responses when sine wave currents of 80 dBμArms in the frequency range 50 kHz - 50 MHz are 

injected on to the bondstrap.  

As  an  alternative,  it  is  acceptable  to  use  the  test  method  of  [ECSS-E-ST-20-07C  Rev 1]  

with  a  sine  wave voltage of 600mVpp in the frequency range 50 kHz - 50 MHz injected on 

signal bundle (common mode). The voltage shall be calibrated on a 50 Ohm test jig as per 

[ECSS-E-ST-20-07C Rev 1]. 

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-6170

The applied sine waves shall be amplitude modulated (50% AM) with a modulation frequency 

of 1 kHz in the frequency range from 50 kHz - 50 MHz.  

The frequency sweep rate shall be adjusted based on the characteristics of the units internal 

frequencies, but not faster than 3min/decade or not less than 2 spot frequencies per octave. 

The injected current shall be limited to 1A (rms), if necessary the voltage shall be reduced. 

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-6180
The equipment CM input filter shall be sized to sustain the CM CS test below rating.

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.6.2.3

FLO-INS-GDI-REQ-6190

The  unit  shall  not  exhibit  any  failures,  malfunctions  or  unintended  responses  when  the  

following  transient voltages  are  superimposed  on  the  primary  power  bus  inputs.  A  series  

of  positive  spikes,  then  a  series  of opposite spikes superposed on the power voltage shall 

be applied. See net figure (note: only the positive spike 

is represented);  

The transient voltages to be applied on units connected on unregulated buses shall be the one 

defined in  next table. 
from 

[ECSS-E-

ST-20-

07C], 

annex A12 

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.6.2.4

6.6.2.4.1

FLO-INS-GDI-REQ-6200

When secondary lines power a unit, the unit shall be tested with twice the maximum noise (or 

ripple) identified in the  relevant  power  specification  or  better  measured  between  these  2  

units.  Those  fixed  CS  levels  shall  be submitted to Prime for approval.

NA x x x x x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

Applicable only in case 

Encoder electronics shall 

be part of the CU. Thus, 

no Encoder foreseen in 

present CU design.

FLO-INS-GDI-REQ-6210

When a unit delivers secondary lines, the unit shall demonstrate under all EMC susceptibility 

tests (especially conducted  susceptibility  on  primary  power  lines)  that  the  maximum  

noise  (or  ripple)  identified  in  the  relevant power specification between these 2 units is not 

exceeded.
NA x x x x x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

Applicable only in case 

Encoder electronics shall 

be part of the CU. Thus, 

no Encoder foreseen in 

present CU design.

FLO-INS-GDI-REQ-6220
The conducted susceptibility specification for secondary power supplied units shall be reported 

in the supplied unit specification.
C x c TBI x x No analysis is performed unit test campaign na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

FLO-INS-GDI-REQ-6230

In  addition,  a  margin  of  at  least  +6dB  shall  be  demonstrated  in  frequency  domain  

between  the  Contractor maximum specified emission and the supplier unit minimum specified 

susceptibility level.

TBA x c TBI x x

No analysis is performed  

The compliance status is 

TBA and it will be then 

assessed when the value 

will be clarified.

unit test campaign na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

6.6.2.5

FLO-INS-GDI-REQ-6240

The  unit  shall  not  exhibit  any  failures,  malfunctions  or  unintended  responses  when  sine  

wave  current  of  80 dBμArms  in  the  frequency  range  50  kHz  –  100  (ADS:  50)  MHz  is  

injected  into  the  bonding  strap  (the  EUT chassis being isolated from the ground plane). 

NA x x x x x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

Applicable only in case 

Encoder electronics shall 

be part of the CU. Thus, 

no Encoder foreseen in 

present CU design.

na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na na

6.6.3

6.6.3.1

FLO-INS-GDI-REQ-6250

The unit shall not exceed the specified limits in the range 30 MHz – 18 GHz (see next figure) 

For non RF units which do not feature high frequency clocks, the upper frequency can be 

limited to 2.5 GHz . 

Nevertheless the RE-notches described in next table above 1GHz shall be measured for all 

units.  

The limits are given in the next figure and table for the notches. Values are TBC by satellite 

prime contractor.

from 

[ECSS-E-

ST-20-

07C], 

annex A9 

C x c TBI x x no analysis unit test campaign na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

FLO-INS-GDI-REQ-6260

For Instrument which are ON during launch and ground operations on launch pad: in addition to 

the radiated emission requirements defined in the VEGA / VEGA-C user manual shall be 

considered as per <RD20>. 

FLORIS instrument is ON on launch pad for final verification while it is OFF during launch.

C x c TBI x x
CU is not ON during 

Launch
na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

6.6.3.2

FLO-INS-GDI-REQ-6270
The Radiated magnetic field generated by units, shall not exceed the limits specified in next 

figure
C x x c c TBI x x no analysis unit test campaign na na na na na na na na na na na na na na na na na na na na na o o

6.6.4

6.6.4.1

FLO-INS-GDI-REQ-6280

The unit shall not show any malfunction or deviation from the specified performance when 

irradiated with the following E-fields:  

•  30 MHz to 18 GHz: 2 V/m rms  

•  In notch frequency bands defined in next table The radiated E-field shall be amplitude 

modulated by a sine wave at 1 kHz with a modulation depth of 50 % or Pulse Amplitude 

Modulated (PAM) by a pulse at 1 kHz, 50 % duty cycle.

IFE-080 C x x c c TBI x x no analysis unit test campaign na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-GDI-REQ-6290

For  units  which  are  ON  during  launch  and  ground  operations  on  launch  pad:  in  addition  

to  the  radiated susceptibility  requirements  defined  in  the  previous  paragraph,  the  

radiated  susceptibility  requirements (frequency bands and values) defined in the VEGA / 

VEGA-C user manual shall be considered as per <RD20>. 

FLORIS instrument is ON on launch pad for final verification while it is OFF during launch.

NA x x x
NA: Unit off during launch 

and launch pad.

6.6.4.2

FLO-INS-GDI-REQ-6300

In the frequency range 0.1 - 10 Hz :  

•  For SM units: 3 mT  

•  For payload unit : with the hypothesis that the payload is mounted on an interface plane, the 

following values of the magnetic field (0.1 – 10 Hz) has to be taken into account :  

In the frequency range : 30Hz-100kHz :  

•  applicable only to units in the vicinity of magnetic field sources (d < 20 cm, those units will 

be defined by the Prime at beginning of the project)  

•   for all other units which can be susceptible in this frequency range : 120dBpT in 30 Hz - 100 

kHz.

C x c x x no analysis unit test campaign

FLO-INS-GDI-REQ-6310

In the case where a unit uses technologies which are known to be sensitive to AC or DC 

magnetic fields (e.g. USO's,  motors,  etc.),  this  sensitivity  shall  be  reported  together  with  

an  estimate  of  the  maximum  allowed magnetic field. 

C x c x x unit test campaign na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

6.6.5

FLO-INS-GDI-REQ-6320
If not explicitly defined in the unit specification, the magnetic moment of any unit, when 

measured along any reference axis, shall be kept lower than 0.1 Am2.
C x c x x unit test campaign na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

FLO-INS-GDI-REQ-6330

The use of permanent magnet shall be agreed with the Instrument Prime Contractor. [ECSS-E-

ST-20-

07C], 

annex A6 

C x c x unit test campaign na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

FLO-INS-GDI-REQ-6340

Instrument (IOM & ICU) and  Unit/Sub-System magnetic moments  level shall be measured and 

/ or assessed using configurations considering maximum consumptions wrt. power or current.

from 

[ECSS-E-

ST-20-

07C], 

annex A6

C x c x x unit test campaign na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

6.6.6

FLO-INS-GDI-REQ-6350

The unit shall not be susceptible when submitted to pulses of 30 Ap min, 30 ns min duration at 

mid height and a rise time > 3 A/ns, generated via a 6 kV spark gap and coupled into the unit 

harness over 20 cm of coupling wire. If the spark gap is difficult to procure, commercial ESD 

generator with an appropriate ad hoc circuit R,C can be an acceptable alternative.  

The pulses shall be applied at a rate of 1 Hz, with at least 15 positive and 15 negative pulses. 

from 

[ECSS-E-

ST-20-

07C], 

annex A15 

C x c x x unit test campaign na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

6.7

6.7.1

FLO-INS-GDI-REQ-7090

It  shall  be  possible  to  control  all  Instrument  and  Unit/Sub-System  switchable  items  

(switches,  relay,  DCDC converters powering subsystems,…) individually by TC. NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7100

The effect of a command shall not depend on previously received command (e.g. Toggle 

commands shall not be allowed) and it shall not change in time. 

The only exception shall be for those TCs requiring before their execution, due to safety 

reasons, the reception of an arm/enable TC. 

NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7110
The critical TC (i.e. those TC that can damage the Instrument and Unit/Sub-System) shall be 

preceded by an arm/enable TC. 
NA x x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7120
It shall be possible to repeat the same telecommand several time in succession without 

impacting the nominal operations. 
NA x x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7150
All instrument and Unit/Sub-System HW/SW protections can be disabled by TC. 

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7160
It  shall  always  possible  to  send  direct  commands  to  Unit/Sub-System  actuators  

(bypassing  the  control  loops controlling such actuators). 
NA x x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7170
It shall be possible to update parameters used by Instrument and Unit/Sub-System control 

loops by TC.
NA x x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7180
The delay needed between two TCs shall be identified by Unit/Sub-System Contractor and 

reported in the User Manual. 
NA x x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

6.7.2

FLO-INS-GDI-REQ-7200

The TM rate and the accuracy of each TM item needed to allow full observability of  Instrument 

and Unit/Sub-System  health  and  status  allowing  the  detection  of  failures  and  the  

execution  of  all  the  nominal/contingency operations shall be defined by Unit/Sub-System 

Contractor and reported in the user manual.

NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7210

The status of all internal switches/relays/protections shall be reported in Instrument and 

Unit/Sub-System TM.

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7220

All the switches/relay/protections/automatism shall be identified by Unit/Sub-System 

Contractor and reported in the switching diagrams together with the indication of all 

associated TC and TM. 

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B
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FLO-INS-GDI-REQ-7230

All  the  programmable  instrument  and  Unit/Sub-System  parameters  shall  be  reported  in  

TM  (monitoring information, thresholds, flags, tables, …) and not only accessible by means of 

memory dumps. 

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7240

All  the  telemetry  calibration/processing  needed  to  retrieve  the  TM  information  shall  be  

defined  by  Unit/Sub-System and Equipment Contractor and included in the User Manual. 

NA x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7250
It  shall  be  always  possible  to  revert  on-ground  any  calibration/processing  done  by  

Unit/Sub-System  and Equipment on any TM item. 
NA x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7260
A TM item shall not be split in several TM items not contiguous into the TM packet.

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7310

All  the  inputs  used  by  Instrument  and  Unit/Sub-System  HW/SW  automatic  processes  

(including  protections) shall be included in the Instrument and Unit/Sub-System TM. NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7320

All commands automatically generated by the SW shall be reported in TM or by means of TM 

and/or events. 

Relevant output of autonomous functions allowing ground to be informed of their actions shall 

be present in TM.

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7340

Each  controlled  heater  shall  have  an  associated  temperature  sensor  whose  readout  

shall  be  acquired  and included in Instrument and Unit/Sub-System TM. NA x x X
NA: no heaters foreseen 

in current configuration

FLO-INS-GDI-REQ-7350
All TM related to a transient event shall be latched and not cleared until read.

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-GDI-REQ-7360

The bi-level status shall be compliant with the following definition 

- logical level 1 shall correspond to : ON, enabled, armed, powered, closed (in case of relays) 

- logical level 0 shall correspond to: OFF, disabled, disarmed, not powered, opened (in case of 

relays) 

NA x x x x

6.7.3

FLO-INS-GDI-REQ-7430

The Unit/Sub-System shall be able to withstand any interruption of S/Cperiodic management 

without risks for its safety (performances will not be guaranteed in these cases) C x c TBI x x unit test campaign na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

FLO-INS-GDI-REQ-7450

If some monitoring or failure detection/isolation is needed to be performed by the satellite or 

ground segment they shall be subjected to authorisation from Customer and shall be defined 

and described by Instrument and Unit/Sub-System Contractor. The definition shall include also 

the needed reaction time.

C x c tBI x CDR na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

FLO-INS-GDI-REQ-7480 Deleted Deleted

FLO-INS-GDI-REQ-7550 Deleted Deleted

FLO-INS-GDI-REQ-7560 Deleted Deleted

6.8

FLO-INS-GDI-REQ-8000
It shall be possible to calibrate every GSE delivered by the Contractor. 

C
FLX-RS-ALM-CU-0005 Rev 1.0 

(EGSE Specification
x

FLO-INS-GDI-REQ-8010
Any  GSE  delivered  by  the  Contractor  shall  be  compatible  for  using  it  with  any  model  of  

a  Unit/Sub-System/Equipment (not a specific GSE for each unit model). 
C

FLX-RS-ALM-CU-0005 Rev 1.0 

(EGSE Specification
x

FLO-INS-GDI-REQ-8020

The  Ground  Support  Equipment  (GSE)  shall  be  designed  to  allow  the  performance  of  all  

on-ground  AIV activities, including storage, both in Europe and at the launch site, in a 

controlled environment with a minimum cleanliness level of ISO 8 Class. 
C

FLX-RS-ALM-CU-0005 Rev 1.0 

(EGSE Specification
x

FLO-INS-GDI-REQ-8040
No hardware or software failure of ground support or test equipment shall cause damage to 

interfacing Flight Hardware 
C

FLX-RS-ALM-CU-0005 Rev 1.0 

(EGSE Specification
x

7

7.1

FLO-INS-EVT-REQ-2000

Unless otherwise specified, the tests executed at ambient shall be done in the below 

conditions 

Pressure  970 to 1050 mbar 

Humidity   40% to 60% 

Temperature   22 ± 3 °C 

Whenever ambient conditions must be closely controlled in order to obtain reproducible test 

results a reference temperature  of  21°C,  a  relative  humidity  of  50  %  and  an  atmospheric  

pressure  of  1013  mbar  shall  be  used together with whatever tolerances are required to 

obtain the desired precision of measurement.  

Actual ambient test conditions shall be recorded periodically during the test period. 

C x x x x x c c c c c x init test campaign o o o o o

7.2

FLO-INS-EVT-REQ-2010

The tests on Unit/sub-system Qualification models shall include as a minimum the following 

sequence as per [ND-E-03]:

• inspection,

• physical properties,

• initial full functional performance tests,

• shock tests 

• sine vibrations

• random vibrations

• post vibration functional tests,

• temperature cycling in thermal vacuum (qualification 8 cycles) with functional/performance 

test at operative extremes

• post temperature functional/performance tests,

• EMC tests,

• ESD tests,

• final full functional /performance tests,

• final inspection.

Full performance tests shall be applied at minimum before and after the test sequence

C x c x unit test campaign na na na na na na na na na na na na na na na na na na na na na o na na na na na na na

FLO-INS-EVT-REQ-2020
Modifications, repair, replacement or refurbishment of an item, which failed an initial test, 

shall be subject to a retest agreed by Customer. 
C x x c c x na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-EVT-REQ-2030

The tests on Unit/Sub-System PFM models shall include as a minimum the following sequence 

as per [ND-E-03]:

• inspection,

• physical properties,

• initial full functional performance tests,

• sine vibrations

• random vibrations

• post vibration functional tests,

• temperature cycling in thermal vacuum (proto-flight 4 cycles) with functional/performance 

test at operative extremes

• post temperature functional/performance tests,

• EMC tests,

• final full functional /performance tests,

• final inspection.

Full performance tests in ambient conditions shall be applied at minimum before and after the 

test sequence. 

C x c x unit test campaign na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

FLO-INS-EVT-REQ-2040 Performance Test shall be repeated before and after each environmental test.  C x c x unit test campaign na na na na na na na na na na na na na na na na na na na na na o na na na na na na na

7.3

FLO-INS-EVT-REQ-2050

The maximum allowable tolerances on test conditions during environmental testing shall be as 

indicated in table below  unless  otherwise  specified  (Relaxation  of  tolerance  can  be  

proposed  for  approval  by  Contractor  to Customer). 

 ND-E-03 C x c x unit test campaign na na na na na na na na na na na na na na na na na na na na na o na na na na na na na

7.4

FLO-INS-EVT-REQ-2060

Performance compliance with respect to design specifications  and un-degraded functional 

performance before, during and after the specified environmental loads are required and 

considered part of the Unit Qualification/Acceptance. 

C x c x unit test campaign na na na na na na na na na na na na na na na na na na na na na o na na na na na na na

FLO-INS-EVT-REQ-2070

Performance Verification criteria shall be stated in the relevant test procedure, and shall 

reflect the BOL design expected values. 

In case the actual design features better performances than the ones specified, success 

criteria shall be set to the actual design performance, not to the specified performance.

C x x c c x unit test campaign na na na na na na na na na na na na na na na na na na na na na o na na na na na na na

FLO-INS-EVT-REQ-2080
Expected variation of performance (i.e. with temperature) if any shall be reflected in the 

expected values.
C x x c c x unit test campaign na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-EVT-REQ-2090

When a requirement of performance stability with temperature is present, this shall be verified 

in the relevant temperature range in between the test initial reference and final reference test 

during the last cycle. 

C x c x unit test campaign na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-EVT-REQ-2100
When  a  requirement  of  performance  stability  ground  to  orbit  is  present,  this  shall  be  

verified  before  after mechanical testing and before after TV cycling.
C x c x unit test campaign na na na na na na na na na na na na na na na na na na na na na o na na na na na na na

7.5

FLO-INS-EVT-2110 Deleted NA x x

FLO-INS-EVT-2120

A failure shall include, but not be limited to, an occurrence of any of the following: 

• Performance functionally beyond the design limits, test specification, criteria, or procedures. 

• Intermittent or erratic unit performance.

• Necessity of repeated adjustment to sustain acceptable unit operation, initial or setup 

adjustments excluded.

• Unexplainable operation drift from initial or setup performance conditions (applicable even 

though unit performance may still be within specification limits)

• Overstress of end-item hardware caused by test equipment when an evaluation of the 

overstress has not or cannot be ascertained.

• Part failure.

• Deviation with respect to the Test Procedure as agreed during the TRR.

• Failure of test equipment.

C x x c c x unit test campaign na na na na na na na na na na na na na na na na na na na na na o o

7.6

FLO-INS-EVT-REQ-2160

Measuring  instruments  accuracy  and  test  equipment  shall  be  better  than  one  tenth  of  

the  tolerance  of  the variable to be measured. 

Measuring error budget shall be presented when not directly coincident with equipment 

accuracy.

C
FLX-RS-ALM-CU-0005 Rev 1.0 

(EGSE Specification)
x

7.7

FLO-INS-EVT-2200

Procedure  for  performing  all  required  tests  in  accordance  with  detailed  test  plans  shall  

be  issued  by  the Contractor  and approved by the Customer.  

Test  plans  shall  be  based  on  the  specified  performance,  a  failure  modes  and  effects  

analysis,  and  the  test requirement.  

The pass-fail test criteria shall be determined prior to the test start.  

Pattern or lot associated failures that may occur shall be identified as potentially critical 

failures.  

The test plans and procedures shall provide traceability of pass-fail criteria to design 

requirements.  

C x x x x x c c c c c

FLX-PL-ALM-CU-0006 Rev 4.0  

(FLEX FLORIS Calibration Unit 

AIT Plan)

x procedure to be issued unit TRR o o o o o

FLO-INS-EVT-2210

Results of the test shall be documented in test report. 

Raw data files shall be available upon request.  C x x x x x c c c c c

FLX-PL-ALM-CU-0006 Rev 4.0  

(FLEX FLORIS Calibration Unit 

AIT Plan)

x procedure to be issued unit TRR o o o o o

7.8

7.8.1

FLO-INS-EVT-REQ-2300

The  quasi-static  test  levels  defined  to  be  applied  to  each  Unit/sub-system  are  specified  

in  the  relevant specification <AD103> (levels are 0-to-peak) and shall be used for 

qualification. 

They shall be applied at the base of the Unit/sub-system (interface plane) which shall be hard-

mounted on the vibration adapter. 

These tests shall be performed during sine test at low frequency (below 20 Hz). 

C x x c c x
Quasi Static Frequency at 

35Hz for 40g amplitudes.
unit TRR na na na na na na na o o o o

FLO-INS-EVT-REQ-2350

The  sine  test  levels  defined  to  be  applied  to  each  Unit/sub-system  are  specified  in  the  

relevant  specification <AD103> (levels are 0-to-peak) and shall be used for qualification. The 

levels shall be sequentially applied on each of the three orthogonal direction of the Unit/sub-

system. 

They shall be applied at the base of the Unit/sub-system (interface plane) which shall be hard-

mounted on the vibration adapter. 

Acceptance levels are 1.25 times lower than these qualification levels.  

Qualification testing shall be with a sweep rate of 2 octaves per minute, one sweep up. 

Acceptance testing shall be with a sweep rate of 4 octaves per minute, one sweep up. 

The units that are active at launch shall be operating during the tests. 

C x x c c x unit TRR na na na na na na na o o o o

FLO-INS-EVT-REQ-2370

Random vibration levels defined in <AD103> shall be used for vibration qualification . They 

shall be applied at the base of the Unit/Subsystem (interface plane) which shall be hard-

mounted on the vibration adapter. 

Acceptance levels are 3db lower than the qualification levels for PSD level in g²/Hz. 

Test duration shall be 120 s per axis for qualification testing and 60 s for acceptance testing. 

The units that are active at launch shall be operating during the tests. 

C x x c c x

PFM tested with qual. 

Loads at acceptance 

durations and sweep rate.

unit TRR na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-EVT-REQ-2390
The  Unit/Subsystem  qualification  against  shock  test  shall  be  performed  at  the  specified  

level  in  the  relevant specification <AD103>. 
C x c x unit TRR na na na na na na na na na na na na na na na na na na na na na o na na na na na na na

FLO-INS-EVT-REQ-2400
Functional tests shall be conducted after full level exposure (including low levels) in the three 

axes.
C x c x unit TRR na na na na na na na na na na na na na na na na na na na na na o na na na na na na na

FLO-INS-EVT-REQ-2410

Prior to (frequency search) and after Vibration tests (Sinusoidal and random), a low level sine 

sweep shall be applied on all 3 axes to demonstrate that not degradation occurred.  

Level, frequency range and sweep rate shall be: 

Amplitude 0.5 g (TBC), 

Frequency 5 Hz to 2000 Hz (TBC), 

Sweep rate 2 octave per minute, one sweep up (TBC).

C x x c c x unit TRR na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-EVT-REQ-2420 PFM Models shall be tested at qualification level and acceptance duration. C x c x unit TRR na na na na na na na na na na na na na na na na na na na na na na na na na na na na o
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EQM

Model 
PFM

Status
Model 
STM

Status
Model 
CUIS 1

Status
Model 
CUIS 2

Status
Model 
EQM
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Model 
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Executive 
Doc

Close-out 
Doc

Verified 
Y/N

RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

Y/N
RfW/RFD 
Number

RfW RfD 
verificati
on Status

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

Y/N
RfW/RFD 
Number

RfW RfD 
verification 

Status
Remarks NCR

Executiv
e Doc

Close-out 
Doc

Verified 
Y/N

RfW/RFD 
Number

RfW RfD 
verificati
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Remarks NCR

EQM Model PFM ModelApplicability Compliance Status Verification method STM Model CUIS 1 Model CUIS 2 Model

7.8.2

FLO-INS-EVT-REQ-2430 Deleted Deleted x x

FLO-INS-EVT-REQ-2435
Thermal environment tests at Unit/sub-system level, defined in <AD103>, shall include 

Thermal vacuum cycling tests. 
C x x c c x unit TRR na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-EVT-REQ-2440

Thermal cycling tests at IOM Subsystem level shall include :

• Verification of performance in thermal vacuum flight representative conditions with a number 

(minimum 2) of test cases representative of the flight orbit/lifetime (PFM/QM models)

• Verification of performance stability after thermal vacuum cycling tests (PFM/QM models)

• Verification of flight hardware integrity after cycling and absence of workmanship errors 

revealing under extreme thermal vacuum conditions

C x c x unit TRR na na na na na na na na na na na na na na na na na na na na na na na na na na na na o

FLO-INS-EVT-REQ-2450

When a IOM Sub-System is composed of more than one unit, the thermal vacuum performance 

verification shall be performed with both units in Thermal Vacuum Chamber at the relevant 

foreseen levels to be applied at same time to both Units. 

C x x c c x no second unit unit TRR na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-EVT-REQ-2455

Thermal cycling tests at sub-system level shall include :

• Verification of performance in thermal vacuum at minimum and maximum operative 

(PFM/QM models)

• Verification of performance stability after thermal vacuum cycling tests (PFM/QM models)

• Verification of flight hardware integrity after cycling and absence of workmanship errors 

revealing under extreme thermal vacuum conditions

C c x c c x unit TRR na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-EVT-REQ-2460

For IOM Subsystem with thermal control items , a thermal balance test (TBT) shall be 

performed in order to:

• provide data for the verification of the thermal mathematical model as part of the thermal 

control qualification,

• demonstrate the suitability of the thermal control design, 

• verify the performance of thermal control hardware,

• provide data about sensitivity of the thermal control design with respect to parameter 

changes (e.g. heat dissipation)

NA x X

NA: no thermal control 

item in the CU current 

design

FLO-INS-EVT-REQ-2470
For Unit/Subsystems containing optical elements that the last Thermal cycling stabilization 

dwell shall be a warm one to avoid condensation.
C x x c c x unit TRR na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-EVT-REQ-2480

For E-box Unit/Subsystems and Units dissipating power, if redundancy is present, thermal 

vacuum cycling dwell shall be applied both in main and redundancy operative conditions. 

Number of cycles in main and in redundancy operative conditions to be proposed by the 

Contractor and approved by the Customer.

C x x c c x No ebox subsystem unit TRR na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-EVT-REQ-2490

Thermal vacuum cycling test sequence shall be include 8 cycle for qualification and 4 cycles 

for acceptance and proto-qualification, dwell time minimum 2 hours after stabilization, 

temperature rate <20 °C/min 

C x x c c x unit TRR na na na na na na na na na na na na na na na na na na na na na o o

FLO-INS-EVT-REQ-2500
Cold start up shall be tested both in the first and the last thermal vacuum cycles. Cold startup 

shall be specified in the SS URD <AD103>. 
C x c x unit TRR na na na na na na na na na na na na na na na na na na na na na o na na na na na na na

FLO-INS-EVT-REQ-2510
Housekeeping  parameters  shall  be  continuously  monitored  during  Thermal  Vacuum  

Cycling  both  during stabilization dwells and transient. 
C x x c c x unit TRR na na na na na na na na na na na na na na na na na na na na na o O

FLO-INS-EVT-REQ-2520
At the end of each operative stabilization dwell Unit performances shall be verified.

C X C x unit TRR na na na na na na na na na na na na na na na na na na na na na o NA NA NA NA NA NA NA

FLO-INS-EVT-REQ-2530

Thermal Vacuum Cycling test sequence shall be as follows, unless differently agreed:

• Initial reference

• Performance test in air at ambient

• Performance test in vacuum at T ambient

• Not Operative first cycle

• Switch off

• Bakeout stabilization.

• Tmax not operative stabilization 

• Tmax start up stabilization

• Switch on (Hot Start Up) and start HK monitoring

• Tmax operative stabilization and performance test

• Switch off

• Tmin not operative stabilization

• Tmin start up stabilization

• Switch on (Cold Start Up) and HK monitoring

• Tmin operative stabilization and performance test

• Operative cycles 

• Tmax operative stabilization and HK monitoring

• Tmin operative stabilization and HK monitoring

• Last Operative cycle 

• Tmax operative stabilization and performance test

• Tmin operative stabilization and performance test

• Final reference

• Switch off

• Tmin not operative stabilization

• Tmin Cold Star Up stabilization and Switch on

• Tmin operative stabilization and performance test

• Performance test in vacuum at T ambient

C X X C C x unit TRR na na na na na na na na na na na na na na na na na na na na na o O

FLO-INS-EVT-REQ-2540

For  Unit/sub-system  whose  Thermal  Control  is  under  Contractor  responsibility,  

qualification  and  acceptance operative and not operative temperature ranges are defined by 

the  Contractor based on the relevant thermal analyses and margins. 
NA x X

NA: Cu thermal control is 

performed by design and 

not actively controlled. 

FLO-INS-EVT-REQ-2550

Applied Temperature during Thermal Vacuum Cycling shall reflect the expected Temperature 

values along the whole Unit/sub-system life-cycle (baking, ground AIT, storage, launch, in orbit 

BOL and EOL). 

C X X C C x unit TRR na na na na na na na na na na na na na na na na na na na na na o O

FLO-INS-EVT-REQ-2560
During TVC the unit/sub-system shall be bolted to a thermally controlled heat sink using the 

flight design. 
C X X C C x unit TRR na na na na na na na na na na na na na na na na na na na na na o O

7.8.3

7.8.3.1

FLO-INS-EVT-REQ-3000

During  the  EMC  tests,  the  primary  power  bus  impedance  (to  be  provided  by  Satellite  

Prime  Contractor  after PDR) shall be simulated by an appropriate Line Impedance Stabilization 

Network (LISN) inserted between the EGSE power supply and the Unit/sub-system under test. 

The LISN shall be provided by Contractor.

NA x x
ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B

FLO-INS-EVT-REQ-3010 Test shall be performed on both nominal and redundant sides of Unit/sub-system. C x x x x

FLO-INS-EVT-REQ-3020
Test conditions shall be in accordance with section 5.2 of normative document [NE-E-13]. 

C x x x

7.8.3.2

FLO-INS-EVT-REQ-3030

The following tests shall be performed 

• Bonding and Isolation, in accordance with section 7.8.3.2.1

• In-rush Current, in accordance with section 7.8.3.2.2.

• Conducted Emissions on Power Lines, Differential Mode, in accordance with section 

7.8.3.2.3.

• Conducted Emissions on Power and Signal Lines, Common Mode, in accordance with section 

7.8.3.2.4.

• Current ripple in differential and common mode, in accordance with section 7.8.3.2.5.

• Conducted susceptibility of primary power lines, differential mode, in accordance with 

section 7.8.3.2.6.

• Conducted susceptibility of primary power lines, common mode, in accordance with section 

7.8.3.2.7.

• Conducted susceptibility of primary power lines, transients, differential and common mode, 

in accordance with section 7.8.3.2.8.

• Radiated emissions, Electric field, in accordance with section 7.8.3.2.10.

• Radiated emissions, Magnetic field, in accordance with section 7.8.3.2.11.

• Radiated Susceptibility, Electric field, in accordance with section 7.8.3.2.12.

• Radiated Susceptibility, Magnetic fields, in accordance with section 7.8.3.2.13.

• Electrostatic discharge susceptibility, in accordance with section 7.8.3.2.14.

• Magnetic moment, in accordance with section 7.8.3.2.15.

C X c x x
as per agreement from 

URR
unit TRR na na na na na na na na na na na na na na na na na na na na na na na na na na na na O

7.8.3.2.1

7.8.3.2.2

7.8.3.2.3

7.8.3.2.4

7.8.3.2.5

7.8.3.2.6

7.8.3.2.7

7.8.3.2.8

7.8.3.2.9

7.8.3.2.10

7.8.3.2.11

7.8.3.2.12

7.8.3.2.13

7.8.3.2.14

7.8.3.2.15

8

FLO-INS-EVT-REQ-5000

Atomic oxygen produces erosion of materials exposed to it. 

The atomic oxygen environment specified in [ND-E-04] is applicable. 

Any surface of the FLORIS instrument with view to open space shall be identified together with 

the respective materials and atomic oxygen yield. 

C x c x

This is only applicable to 

Sun and Nadir aperture 

and baffle vanes

CDR na na na na na na na na na na na na na na na na na na na na na na na na na na na na O

FLO-INS-EVT-REQ-5010

The  materials  located  on  the  outside  of  the  Instrument  Optical  Module  shall  be  able  to  

withstand,  without induced  degradation  of  mission  products,  the  effects  of  an  atomic  

oxygen  integrated  fluence  of  2.8  10^20 atoms/cm² for the whole mission life. 
C x c x x

This is only applicable to 

Sun and Nadir aperture 

and baffle vanes

CDR na na na na na na na na na na na na na na na na na na na na na na na na na na na na O

FLO-INS-EVT-REQ-5020

The  external  surfaces  of  FLORIS  instrument  shall  be  designed  to  withstand  the  flux  of  

space  debris  and micrometeoroids defined by the models specified in Section 10.2 of [ND-E-

04]. 

C x c x x

Design against MM 

impacts is not in the 

scope of work at  CU  

level. The analysis is 

limited to assess the risk 

probability 

see Document with 

detailed imput from LDO  

ALM-PRO-3465 Rev 1.0

CDR na na na na na na na na na na na na na na na na na na na na na na na na na na na na O

FLO-INS-EVT-REQ-5030

The impact of micrometeoroids and space debris shall be considered in instrument level risk 

and performance budgets 

TBA x TBA x

TBA:  LDO to provide 

input, ALM to provide 

associated risk 

assessment on CU 

performance

CDR na na na na na na na na na na na na na na na na na na na na na na na na na na na na O

FLO-INS-EVT-REQ-5040

The  debris  model  MASTER  2009  and  the  Grün  micrometeoroid  model  should  be  applied.  

The  use  of  other environments should be avoided, unless dictated by program requirements; 

For  initial  assessment  the  MASTER-2009  microparticle  flux  for  random  tumbling  surfaces  

as  provided  in FIGURE and TABLE can be applied in combination with: 

1.  incidence angle of 45 degrees 

2.  particle velocity of 15 km/s of space debris and 25 km/s for meteorites 

 

For targets with significant preliminary risk levels (>1‰; TBC) a detailed assessment 

considering actual surface orientation and particle incidence shall be performed using 

numerical tools. 

TBA x TBA x x

To be flown down to LDO 

for assessment by ALM on 

FLO-INS-EVT-REQ-5030

CDR na na na na na na na na na na na na na na na na na na na na na na na na na na na na O

FLO-INS-EVT-REQ-5060

The models adopted for debris and micrometeoroids impact risk assessment shall contain:

• Explosion Fragments,

• Collision Fragments,

• Launch/Mission related objects,

• NaK-droplets,

• SRM slag,

• SRM Al2O3 dust,

• Paint flakes,

• Ejecta,

• MLI,

• Meteoroids.

TBA x TBA x x

To be flown down to LDO 

for assessment by ALM on 

FLO-INS-EVT-REQ-5030

CDR na na na na na na na na na na na na na na na na na na na na na na na na na na na na O

FLO-INS-EVT-REQ-5070
The risk of lethal impacts shall be taken into account during the spacecraft/mission reliability 

computation.
NA NA x x

ref FLX-SOW-FNM-INS-

0005 Rev 2 Appendix B
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		FLO-INS-GDI-REQ-0020		A  sound  margin  policy  shall  be  defined  and  documented. The  instrument  and  Unit/sub-system  budgets  shall clearly identify the levels of margins at all levels in line with the normative requirements in [ND-E-01]. 				GEN-040				C								x		x		NA		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0		x																EQM		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-0030		The following maturity margins (beyond the engineering best estimate) shall be applied at Unit/Sub-Systems for mass and electrical power consumption and thermal power dissipation: 
-  20% for new units / equipment design 
-  30% for harness mass and harness electrical losses 
-  10% for modified units / equipment (ECSS Category C) or units / equipment / harness passed PDR 
-  5% for recurrent units / equipment (ECSS Category A / B) or units / equipment / harness passed QR / CDR  
-  Software margins are defined in section 5.3.8 of [ND-E-30]. 				GEN-050				C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 Rev 4.0		x												see mass budget in design report. Harness shielding to be defined				PDR																																																O														O

		FLO-INS-GDI-REQ-0050		Whenever engineering data from previous phase or other projects are used, these data shall be identified to allow traceability. 								C								x		x		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 Rev 4.0		x																PDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-0055		Unit/Sub-System shall be  designed  to withstand a relative humidity (RH)  without performance degradation of 30% RH to 65 % RH, non-condensing.								C		x						x		x		C		NA		NA		C		C		FLX-DR-ALM-CU-0001 Rev 4.0				x		x								no Test				EQM		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-0056		The Unit/Sub-System in-orbit elements shall be compatible with the in-orbit environment as defined in [ND-E-04]. The Space Environment defined by the ECSS Standard shall be used with respect to the definitions of: 
-  Atomic oxygen environment 
-  Charged Particle Radiation 
-  Magnetospheric Particles 
-  Cosmic Rays 
-  Atmosphere 
-  Atmospheric Density 
-  Plasma 
-  Solar Activity 
-  Gravity field 
-  Magnetic field 
-  Thermal Environment 
-  UV Radiation 
where applicable. 				ENV-110 				C								x		x		NA		NA		NA		C		C		FLX-RP-ALM-CU-0007 Issue 1.0		x																PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		6.1.1

		FLO-INS-GDI-REQ-0070		The  lifetime  starts  at  the  delivery  (Delivery  Review  Board)  and  it  ends  at  the  beginning  of  the  end  of  life/ disposal phase. 								C										x										C		FLX-RP-ALM-CU-0002 Rev 2.0		x														EQM not deliverable as baseline; if delivered C; CUIS no lifetime applicable		EQM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-0075		Mechanism lifetime shall be demonstrated by test using the sum of predicted nominal ground test and health-check cycles (other than lifetime test) and the in orbit operation cycles. The number of predicted cycles shall be multiplied by the factors specified in [ND-E-24]. 				IFM-0330				C								x		x								C		C		FLX-RP-ALM-CU-0002 Rev 2.0		x		x		x												EQM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O						verfied at EQM level

		FLO-INS-GDI-REQ-0080		The  Instrument/Unit/Sub-System  shall  be  designed,  manufactured  and  qualified  to  sustain  the  nominal operational lifetime: 
•  on-ground lifetime from delivery to launch shall be assumed to be 4 years (including margin); 
•  a nominal operational lifetime in space of at least 3.5 years, excluding ommissioning, validation and calibration. 
•  an operational lifetime in space for Commissioning , validation and calibration phase of at least 3 months. 				GEN-020, SYS-110, SYS-120				C								x		x								C		C		FLX-RP-ALM-CU-0002 Rev 2.0		x																EQM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O						verfied at EQM level

		FLO-INS-GDI-REQ-0090		Maintenance during on-ground storage shall be limited and all intervention (e.g. periodic functional test) shall be specified by Contractor and agreed with Instrument Prime Contractor for approval. 								C										x										C		FLX-DR-ALM-CU-0001 Rev 4.0		x																EQM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O

		FLO-INS-GDI-REQ-0100		The  Instrument  and  Unit/Sub-System  shall  be  designed  for  completing  the  in-orbit  commissioning,  validation and calibration within 3 months. 								C										x										C		FLX-RP-ALM-CU-0002 Rev 2.0		x																EQM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O						verfied at EQM level

		FLO-INS-GDI-REQ-0110		Any life limited items requiring periodic replacement during ground activities, and especially prior to launch, shall be identified to the Customer.  
Life limited items shall have a dedicated logbook provided by Contractor. 
The Contractor shall provide any procedures and special tooling required for replacement of seals. 								C		x								x		C								C		FLX-DR-ALM-CU-0001 Rev 4.0		x																STM DRB, PFM DRB						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O

		FLO-INS-GDI-REQ-0120		Material  susceptible  to  degradation  during  ground  storage,  such  as  adhesives,  thermo-optical  and  optical properties, non-metallic parts shall be identified. 
To demonstrate no degradation  has occurred  during  storage  a test plan  and procedure shall  be  provided  by Contractor. 				SYS-120				C		x								x		C								C				x																PFM DRB																NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O

		6.1.2

		FLO-INS-GDI-REQ-0130		The design of the Instrument and Unit/Sub-System shall take into account the need for accessibility so the position of the connectors, grounding studs and of the attachments, placement of test setup, etc. shall provide sufficient accessibility to enable the mounting and removal of the unit with standard tools.  
 
The following aspects shall be taken into account: 
-  Injury to personnel  
-  Damage to instrument or test setup or facility 
-  Incorrect mounting, integration, alignment 
-  Use of special tools and non-standard equipment 
-  Activity duration 
 
Where this requirement cannot be applied, the Contractor shall provide a kit of tools as a part of the delivery MGSE such that the mounting bolts can be tightened from an accessible position. 								C		x						x		x		C						C		C		FLX-DR-ALM-CU-0001 Rev 4.0
FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)

FLX-ICD-ALM-CU-0001 (CU MICD)_E		x																STM DRB, PFM DRB						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-0160		All  special  tools  and  equipment  needed  to  maintain  and  verify  calibration,  alignment,  performance  and  to perform fault identification shall be identified and provided by Contractor. 
Detailed user manual and procedure shall be issued for the proper use of these tools. 								C										x										C		no special tool identified
Optical alignment cubes and mirrors are provided.
		x												Optical alignment cubes and mirrors are provided.						NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O

		FLO-INS-GDI-REQ-0170		The use of extenders on dynamometric wrenches is not permitted. 
In case of special tightened tools for limited access bolts are needed, they shall be provided by Contractor. 								NC		x		X		X		x		x		C		C		C		NC		NC		FLX-DR-ALM-CU-0001 Rev 4.0		x												Some screws linking the carousel to the round wall need to be tightened with an extension. These screws are not I/F screws.				STM MRR; CUIS MRR; EQM MRR; PFM MRR						O														O														O														O		FLX-RFD-ALM-CU-0010_1-0 Use of Wrenches extenders		open										O		FLX-RFD-ALM-CU-0010_1-0 Use of Wrenches extenders		open

		6.1.3

		FLO-INS-GDI-REQ-0190		Periods of non-Compliances (e.g. long decontamination sequences) shall be clearly identified, duly justified and subject to Instrument Prime Contractor  approval. 				SYS-150				C										x										C		No period of decontamination		x																PFM MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O

		FLO-INS-GDI-REQ-0200		The availability computation shall account for possible SEU effects and shall demonstrate that the availability requirement defined in AD103 is fulfilled. 								C								x		x								C		C		FLX-RP-ALM-CU-0006 Rev 2.0				x														PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		6.1.4

		FLO-INS-GDI-REQ-0210		The reliability of the elements shall be compatible with the availability requirements defined in AD103.								C								x		x								C		C		FLX-RP-ALM-CU-0006 Rev 2.0		x																PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-0220		The reliability figure(s) of the Unit/Sub-System shall be provided at nominal operational temperature. 								C								x		x								C		C		FLX-RP-ALM-CU-0006 Rev 2.0				x														PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		6.1.5

		FLO-INS-GDI-REQ-0230		The Instrument and Unit/Sub-System shall be designed to avoid internal propagation of any failure. In particular, where  redundancy  is  employed,  a  single  failure  in  the  nominal  Unit/Sub-System  shall  not  affect  the  full operability and performance of the corresponding redundant Unit/Sub-System. 								C								x		x								C		C		FLX-DR-ALM-CU-0001 Rev 4.0		x																PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-0260		Redundant  functions  shall  be  implemented  and/or  routed  physically  separated  or  protected  to  prevent propagation of failures (mechanical, thermal, electrical, optical, contamination,...) causing degradation or loss of the redundant ones. 								C								x		x								C		C		FLX-DR-ALM-CU-0001 Rev 4.0
FLX-ICD-ALM-CU-0002 Rev  5.0		x																PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-0270		The  Instrument  and  Unit/Sub-Systems  shall  be  able  to  withstand  permanently  without  any  internal  failure propagation  a  failure  case  leading  to  the  up-stream  LCL  maximum  limitation  current  (without  automatic  LCL protection triggering). 								NA																												x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B						NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		FLO-INS-GDI-REQ-0280		Failed function shall be switched off from the power supply. 
Exception shall be identified by Contractor and agreed with Customer for approval.								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B						NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		FLO-INS-GDI-REQ-0290		Adequate monitoring shall be implemented so to provide failure detection. 
Failure shall be controlled so to limit propagation by hardware or software methods (e.g. safe state) 								NA																								x										X		NA by design: no monitoring is in the scope of work of the CU. CU design (sensors) provides the means to ICU						NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		6.1.6

		FLO-INS-GDI-REQ-0370		The envelope dimensions specifications include all static and dynamic effects under all specified environmental conditions. 				IFM-140				C		x						x		x		C						C		C		FLX-RP-ALM-CU-0006 Rev 2.0		x												calculation of the envelop is performed according to static and dynamic effects. NC is stated in the VCD against URD				PDR CDR						O										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.1.7

		FLO-INS-GDI-REQ-0440		Each Unit shall be permanently labelled with an identification plate which shall be compatible with environmental requirements. 
It shall remain legible after exposure to the test environments. 
Where  the  physical  size  of  the  unit  doesn’t  permit  an  identification  plate,  a  label  shall  be  applied  on  the protective removable plastic bag. 
The identification plate shall be included in the ICD. 								C		x								x		C								C		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x												Not yet reported				STM MRR, PFM MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NAN		NA						o

		FLO-INS-GDI-REQ-0460		The identification shall remain visible after installation inside the instrument or platform. It shall at minimum includes: 
1.  Project Name 
2.  Unit name 
3.  Model identifier (PFM, STM, EM, EQM, etc) 
4.  Product Tree code (as per Product tree) 
5.  Manufacturer’s Part Number 
6.  Serial (and/or batch) number including revision index 
7.  Manufacturer’s name 
8.  Date of manufacture 
All marking shall be in English. 								C		x								x		C								C		FLX-ICD-ALM-CU-0001 (CU MICD)_E								x						Not yet reported				STM MRR, PFM MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NAN		NA						o

		FLO-INS-GDI-REQ-0470		Each Unit/Sub-System or interconnection bracket shall be provided with visible labels closely adjacent to the relevant connector in order to allow a correct mating of the corresponding harness connector.  
Label shall be compatible with environmental tests and it shall be remain legible after exposure to the test environments. 
Each unit or interconnection bracket shall be provided with visible labels closely adjacent to the relevant connector in order to allow a correct mating of the corresponding harness connector.  								C		x								x		C								C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)								x						Not yet reported				STM MRR, PFM MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NAN		NA						O

		FLO-INS-GDI-REQ-0480		The connector identification code shall be agreed with the customer so to avoid duplication and it shall be composed by three alphanumeric characters:  
a. The first character is “J” for fixed (hard-mounted) connectors and “P” for mobile connectors.  
b. The two last characters consist of a 2 digits sequential number starting from 01.  
Identification code and label shall be included in the ICD.  								C		x								x		C								C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																STM MRR, PFM MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NAN		NA						O

		6.1.8

		FLO-INS-GDI-REQ-0490		Unit/Sub-System design shall provide adequate venting solution to preserve the structural integrity of the instrument and sub-system during launch depressurization in the ascent phase. 
The Unit/Sub-System shall be able to safely operate within a pressure range of 1 bar to 1E-10 bar.   								C								X		x								C		C		FLX-DR-ALM-CU-0001 Rev 4.0				x										No analysis will be performed. Verified by test at EQM level				EQM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O						Verfied at EQM level

		FLO-INS-GDI-REQ-0495		Flight Unit/Sub-system shall withstand the depressurisation with a maximum depressurisation rate of 40 mbar/s. 								C		x						x		x		c						c		c						x		x								No analysis will be performed. Verified by test at EQM level				EQM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O						Verfied at EQM level

		FLO-INS-GDI-REQ-0510		Venting provision greater that  2mm² hole area per litre of volume shall be implemented.								C								x		x								c		c		FLX-DR-ALM-CU-0001 Rev 4.0		x						x										EQM MRR, PFM MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-0530		Outgassing vents shall be between 1.5mm and 5mm diameter. They shall be located close to but not within the mounting plane. 								C								X		x								C		C		FLX-DR-ALM-CU-0001 Rev 4.0		x						x										EQM MRR, PFM MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-0540		For all thermal hardware, including MLI, tapes and heaters, venting provisions shall be included. 								NA																						NA: No such component is present in the current design 		x						x				X		NA: No such component is present in the current design 						NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		FLO-INS-GDI-REQ-0560		Any items without venting provisions and that shall be treated as sealed containers, shall be demonstrated by analysis or by a 1.5 atm proof test. 								NA																						 NA: No such component is present in the current design 				x		x						X		 NA: No such component is present in the current design 						NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		6.1.9

		FLO-INS-GDI-REQ-0600		The  Contractor  shall  be  responsible  for  the  design  and  manufacture  of  packaging  capable  to  ensure  safe handling, transportation and storage of the Unit/Sub-System models. All sensitive Unit/Sub-System shall be duly protected by adequate protections such as connector savers & ESD for each connector. 
A dedicated transport container shall be provided to protect flight hardware during ground or air transportation. 
The transport container shall be provided with tool to control environmental condition: 
-  Vibration, shock, temperature, pressure, humidity, electrical static discharge, contamination 
Environment during shipping, transportation and storage shall not exceed acceptance level. 								C								x		x								c		c		FLX-PL-ALM-CU-0007 Rev. 2.0 (Design Developement and Verification Plan)
FLX-PL-ALM-CU-0006 Rev 4.0 (AIT PLAN)		x																PDR, CDR ,EQM MRR, PFM MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-0620		The storage container shall be designed to protect the Unit/Sub-System without causing deterioration for the specified storage period.  
 
The following storage and transportation conditions shall be considered:  
Storage Pressure    970 to 1050 mbar 
Transportation Pressure  200 to 1050 
Storage Humidity    30% to 60% 
Transportation Humidity   40% to 60% 
Transportation accelerations ±3 g (Vertical), ±2g (Horizontal) 
Temperature   20 ± 10 °C 
ISO5 clean room/ISO5 laminar flow  for Instrument and for Units/Sub-System that has optical element (including 
FPA, SLITA, detector, CU, TEL, HR/LR GRA, LRSPE); 
ISO7  for  Units/Sub-System  that  has  only  mechanical  parts  (e.g.  IOMS  and  TH  HW)  and  VAUs  (where separately transported) 
ISO8 for ICU and Harnesses. 
Purging: Nitrogen (if necessary shall be agreed with Customer prior Unit/sub-system PDR) 								C		x		x		x		x		x		PC		PC		PC		C		C		FLX-PL-ALM-CU-0007 Rev. 2.0 (Design Developement and Verification Plan)
FLX-PL-ALM-CU-0006 Rev 4.0 (AIT PLAN)		x												STM/cuis model transport container with reduced featurs: ex. iso 5 cleanliness do not apply to STM model				PDR, CDR ,STM MRR; EQM MRR, PFM MRR						o														o														o														o														o

		FLO-INS-GDI-REQ-0630		The units shall be delivered with protective cover (e.g. red tag) over units apertures (optics in particular) and connector savers with dust cover. 
These covers shall be removable before flight. 
Need for specific venting provisions on  covers (es. for purging)  shall be agreed with the customer								C										x										c		FLX-PL-ALM-CU-0007 Rev. 2.0 (Design Developement and Verification Plan)
FLX-PL-ALM-CU-0006 Rev 4.0 (AIT PLAN)		x																PFM MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		na		na		na		na		na		na		na						o

		FLO-INS-GDI-REQ-0640		All removable covers shall: 
• be identified as non-flight hardware; 
• be Aluminium (with red anodizing finishing), except the dust cover for connector; 
• the notation: "REMOVE BEFORE FLIGHT" shall be marked on them; 
• be clearly marked on the drawings as non-flight; 
• be removed during tests where flight configuration is required; 
• be included in the ICD.  								C										x										c		FLX-PL-ALM-CU-0007 Rev. 2.0 (Design Developement and Verification Plan)
FLX-PL-ALM-CU-0006 Rev 4.0 (AIT PLAN)		x																PFM MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		na		na		na		na		na		na		na						o

		FLO-INS-GDI-REQ-0650		All spare parts / kits / boards / units/ sub-systems shall be packaged and sealed in a dry inert atmosphere using non-contaminating materials. 
 
The packing shall be such that:  
• The pre-cleaned unit shall first be placed in a bag and sealed within, anti ESD Packaging in case of Electronic sensitive parts inside. 
• The protected unit shall then be placed in a second bag with a dehydrating agent and a label stating  
"OPEN IN CLEAN ROOM AFTER TEMPERATURE STABILISATION IN THE PRESENCE OF QA 
INSPECTOR" 
“APRIRE SOLO IN CLEAN ROOM DOPO STABILIZZAZIONE TERMICA IN PRESENZA DI UN ISPETTORE DI QUALITA’ 
• The second bag shall also be sealed,  
• The sealing of both bags shall be performed in cleanroom conditions and a dry atmosphere.  
• The double packaged units shall then be placed in a container that shall protect against all risk of degradation during transport and storage.  								C										x										c		FLX-PL-ALM-CU-0007 Rev. 2.0 (Design Developement and Verification Plan)
FLX-PL-ALM-CU-0006 Rev 4.0 (AIT PLAN)		x																PFM MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		na		na		na		na		na		na		na						o

		FLO-INS-GDI-REQ-0655		Each container shall be labelled, tagged or marked to show at least the following:  
1.  Project Name 
2.  Unit name 
3.  Model identifier (PFM, EQM, etc) 
4.  Product Tree code (as per Product tree) 
5.  LDO Part Number (if available) 
6.  Contractor Part Number 
7.  Serial (and/or batch) number including revision index 
8.  Manufacturer’s name 
9.  Date of manufacture 
10. Purchase Order Number  
11. Contact Person and Telephone Number (where applicable)  
12. Dimension (cm) and weight (kg) and, if necessary, caution "Heavy", mass indication for each part to be lifted, container cover, hardware + support, complete container, etc. 
13. Forklift here 
14. Sling points 
15. FRAGILE (red markings) 
16. Presence of chemical or dangerous product (if any) 
17. ITAR, if the equipment is not ITAR free 
18. ESD sensitive, if applicable 								C		x		x						x		C		C		C				C		FLX-PL-ALM-CU-0007 Rev. 2.0 (Design Developement and Verification Plan)
FLX-PL-ALM-CU-0006 Rev 4.0 (AIT PLAN)		x												EQM not delivered				unit MRR						o														O																O								NA		NA		NA		NA		NA		NA		NA						O

		FLO-INS-GDI-REQ-0660		Unit/Sub-Systems weighing more than 10 kg shall be equipped with handling points (e.g. threaded bushes) that will enable the connection of handles provided by the Contractor for use during the integration of the Unit/Sub-Systems.  
 
Such points shall be clearly identified on the relevant ICD and in the relevant assembly procedure. 								NA																								x

		FLO-INS-GDI-REQ-0670		Storage conditions shall be identified and specified in the relevant unit transportation, handling and storage procedure.  
In particular, special storage requirements for flight hardware shall be clearly specified and agreed with Instrument Prime Contractor. 								C		x		x		x				x		c		c		c				c		FLX-PL-ALM-CU-0007 Rev. 2.0 (Design Developement and Verification Plan)
FLX-PL-ALM-CU-0006 Rev 4.0 (AIT PLAN)		x																unit MRR						o														o																o								NA		NA		NA		NA		NA		NA		NA						O

		6.1.10

		FLO-INS-GDI-REQ-0680		The  Unit/Sub-System  design  shall  be  based  on  proven  technologies  with  already  existing  components  or components with a strong space heritage. The Contractor shall identify the components (EEE parts, materials, ….)  manufacturing  processes  which  can  be  sensitive  to  evolution  or  critical  to  storage  of  the  Instrument integrated or not on satellite or to potential ageing effects. 								C		x						x		x		c						c		c		FLX-RP-ALM-CU-0004 Rev 3.0 (Design Justification File)		x

		FLO-INS-GDI-REQ-0685		The  parts,  materials  and  processes  shall  comply  with  the  requirements,  the  environments  and  the  quality assurance provisions as specified in the PA requirement for sub-co (<AD208>) and Cleanliness Requirement for Sub-co (<AD205>). 								C		x						x		x		c						c		c		FLX-PL-ALM-CU-0004 Rev 3.0 (Product Assurance and Safety Plan)		x

		FLO-INS-GDI-REQ-0686		Materials  shall  not  be  flaking  or  dusting  so  that  a  high  degree  of  cleanliness  of  the  flight  hardware  can  be achieved and maintained. This is also applicable to materials used on GSE. 								NC								x		x								NC		NC		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)
Compliance matrix from Labsphere to FLX-RS-ALM-CU-0006 - Rev. 1.0 - Sun Diffuser Procurement Specification		x												Sun diffuser is made of sintered particles which can detach during manipulation and/or dynamic load application				PDR CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o		FLX-RFD-ALM-CU-0011_1-0 Flaking Materials		open										o		FLX-RFD-ALM-CU-0011_1-0 Flaking Materials		open

		FLO-INS-GDI-REQ-0687		The following materials shall not be used: 
-  silicones  
-  cadmium 
-  beryllium and beryllium oxide, 
-  mercury, 
-  PVC, 
-  pure tin,  
-  radioactive materials, 
-  alkyd, 
-  polysulphide,  
-  cellulose, 
-  acetate,  
-  polyvinyl acetate and butyrate, 
-  zinc coatings.  
Note: This applies also to any support equipment used in a vacuum chamber. 								C		x		x		x		x		x		c		c		c		c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x																PDR CDR						O														o														o														o														o

		FLO-INS-GDI-REQ-0710		The use of life limited items shall require Customer approval. 								C		x						x		x		c						c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x																PDR CDR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-0720		Parts made of composite materials shall be designed in accordance with MIL-HDBK-23 and the [ND-E-21] (ECSS-E-ST-32-08C) and manufactured and controlled (coupon tests, sampling techniques, etc.) with established aerospace industry practices for composite structures. 								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B						NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		FLO-INS-GDI-REQ-0730		Samples of all sensitive materials, parts and processes shall be provided and stored together with the Instruments and Unit/Sub-System in identical conditions. 
 
Samples shall be stored (unless differently required by Customer) at Contractor premises for  
• adhesives (structural, non-structural bondings, electrical grounding),  
• lubricants, 
• tapes 
• paints and coatings.  
 
The contractor shall provide:  
• The definition of flight representative samples for identified sensitive materials, parts or processes  
• The definition of test and /or inspection methods and criteria for samples periodic verification. 								C		x						X		x		C						C		C		FLX-PL-ALM-CU-0004 Rev 3.0 (Product Assurance and Safety Plan)		x																unit DRB						o																																										o														o

		FLO-INS-GDI-REQ-0740		Long term storage shall be taken into account for EEE components sensible to degradation.  
Actions to avoid degradation shall be implemented by Contractor and detailed instruction shall be provided to Instrument Prime Contractor. 								C		x								x		c								c		FLX-RP-ALM-CU-0004 Rev 3.0 (Design Justification File)		x																						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-0745		In case of long storage, non-solid Tantalum capacitors are subjected to possible short circuit at first power on:  
The use of tantalum capacitors shall require Customer approval. 								C																						NA: no tantalum capacitors in current design		x										X		NA: no tantalum capacitors in current design						NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		FLO-INS-GDI-REQ-0746		Usage of trimmers/potentiometers in the design shall be avoided due to risk of corrosion: this increase contact resistance. 
 
The use of potentiometer shall be agreed with Customer.  
In case of authorization in using potentiometer, the Contractor shall provide a detailed storage procedure to preserve parts from corrosion (e.g. packing with inert atmosphere). 								C		x								x												no potentiometer by design		x										x		no potentiometer by design						NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		FLO-INS-GDI-REQ-0760		No lubricants shall be used without the prior written agreement of the Customer. 								C				x		x		x		x				c		c		c		c				x

		6.1.11

		FLO-INS-GDI-REQ-0770		All external surface of unit shall have a surface treatment which shall prevent corrosion of the surface. 
This information shall be included in the ICD and DPL. 								C		x						x		x		c						c		c		FLX-ICD-ALM-CU-0001 (CU MICD)_E 		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-0771		Metallic  structural  products  shall  be  selected  from  preferred  lists  of  alloys  with  high  resistance  to  stress corrosion cracking, as indicated in Table 5-1 of [ND-Q-45]. 								C		x						x		x		c						c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-LI-ALM-CU-0012_1-0 (DML)		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-0772		Materials  shall  have  high  resistance  to  stress  corrosion  cracking  (SCC)  for  applications  (like  pre-tensioned springs or welded constructions which frequently include residual internal and assembly stresses) in which the materials  are  exposed  for  extended  periods  of  time  to  tensile  stresses  in  the  terrestrial  atmosphere  or  other potentially corrosive environments. 								C		x						x		x		c						c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-LI-ALM-CU-0012_1-0 (DML)		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.2

		6.2.1

		FLO-INS-GDI-REQ-1009		The mechanisms shall meet the requirements of [ND-E-24] and as tailored in [AD-10].				 IFM-0280				C								x		x								c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report)

		x																unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-1010		The mechanical configuration and its interface requirements and dimensions shall be fully detailed in one (or more) Interface Control Drawing(ICD). 
 
Interface Control Drawings shall indicate all interface dimensional properties, as well as the Mass and Thermal properties. 
All information regarding (among others but not limited to) interfaces, physical, thermo-optical, Field of views, accessibility needs, free field of views and related tolerances shall be reported in Interface Control Drawing. 								C		x		x		x		x		x		c		c		c		c		c		PFM: FLX-ICD-ALM-CU-0001 (CU MICD)_E  
Other model to be issued		x																unit MRR						O														O														O														O														O

		6.2.2

		6.2.2.1

		FLO-INS-GDI-REQ-1060		The mass of each Unit/Sub-System shall be provided in the relevant ICD, with indicated the design stage mass tolerance value. 
The masses shall be measured with an accuracy of:  
-± 0.1 % for masses > 50 kg  
-± 0.05 % for masses > 10 kg and < 50 kg  
-± 1 g for masses > 0 kg and < 10 kg.  								C		x						X		x		C						C		C		PFM: FLX-ICD-ALM-CU-0001 (CU MICD)_E  
Other model to be issued		x																unit MRR						O										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		6.2.2.2

		FLO-INS-GDI-REQ-1070		The Centre of Gravity (CoG) of each Unit/Sub-System shall be defined and known in the Unit reference frame defined in URD with an accuracy better than 1 mm, counted as spherical error / all 3 axis combined. 
CoG shall be reported in the relevant ICD. 								C		x						X		x		C						C		C						x		x								Verification by test of the CoG is according to the Generic Statement of Word Applicability Matrix in <AD101>.				unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-1080		The Centre of Gravity (CoG) and Moment of Inertia (MoI) of each Unit/Sub-System shall be calculated in the unit reference frame defined in URD with an uncertainty better than what specified in the next table and related to maturity margin. 								C		x						X		x		C						C		C				x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-1090		The moments and products of inertia of each Unit/Sub-System shall be provided in the relevant CD. 
 
The MoI shall be verified with an accuracy of ± 5%. 
 
Inertia and products of inertia shall be defined as follows:  
 
Σ Ixx = Σmi [(yi-yG)²+(zi-zG)²]  
Σ Ixy = Σ [mi (xi-xG)(yi-yG)]  
 
where MoI is one elementary mass (which has xi, yi and zi as co-ordinates) of the unit which has xG, yG and zG as coordinates for its CoG.								C		x						X		x		C						C		C				x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		6.2.3

		FLO-INS-GDI-REQ-1095		The structure design shall meet the requirements of [ND-E-17] and as tailored in [AD-10]. 				IFM-0270				C								x		x								c		c		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis)		x																PDR CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1110		Wherever practical a failsafe design based on redundant structural elements shall be used.  
Note 1: A design implementation is considered failsafe if the failure of one structural element in the load path does  not  significantly  affect  the  stiffness  and  does  not  cause  failure  under  the  element  failure  deriving  load distribution.  
Note 2: In case of a redundant attachment failure, the remaining attachments shall sustain limit loads (i.e. safety factor = 1) with no performance impacts. 								C								x		x								c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (design description)
FLX-RP-ALM-CU-0006 Rev 2.0 (Reliability-Availability-FMEA-WCA		x																PDR CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1120		When  a  single-point  failure  mode  is  identified  but  redundancy  is  not  possible  to  be  provided,  the  required strength and lifetime shall be demonstrated (safe-life). 								C								x		x								c		c		FLX-DR-ALM-CU-0001 Rev 4.0 
FLX-RP-ALM-CU-0006 Rev 2.0 (Reliability-Availability-FMEA-WCA		x																PDR CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1140		The  mechanical  interface  between  the  platform  and  instrument  (IOM  and  ICU  sub-systems)  shall  minimize potential  distortions  during  instrument  integration  and  resulting  from  local  structural/thermo-elastic  distortion effects. 								NA																						NA		x																		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		6.2.4

		FLO-INS-GDI-REQ-1150		As per <AD10> , a reduced fracture control programme is applicable for the FLORIS Instrument as per chapter 11 of [ND-E-18] . This reduced fracture control programme shall be in conformance with all the requirements given in this standard, with the modifications specified in 11.2.2 of the standard. 								C								X		x								C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis)		x														PDR, CDR				NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.2.5

		FLO-INS-GDI-REQ-1160		The analytically predicted first eigen-frequency of the Instrument (IOM) and Unit/Sub-System shall be at least 15 % higher than the minimum specified requirement before any modal survey / coupled loads analysis results are available. 
 
This is a design maturity margin to cover prediction analysis uncertainties BEFORE any modal survey / coupled loads analysis results are available. 				 IFM-230				C		x						x		x		c						c		c		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis)				x										Excluding CU rotor rotational first eigen mode.		PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1170		The first main eigen-frequency of the Instrument (IOM) and Unit/Sub-System shall be higher than the minimum specified requirement with the following margins: 
• At least 5 % for Instrument/unit modes with iso-static mounts; 
• At least 10 % for Instrument/unit modes with complex shapes or orders. 
 
This  is a standard design margin, and is NOT cumulative with other requirements on margin on eigen-frequency. This requirement only applies AFTER modal survey / coupled loads analysis results are available. 				IFM-240				C		x						x		x		c						c		c		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis)				x										Excluding CU rotor rotational first eigen mode.		PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.2.6

		FLO-INS-GDI-REQ-1180		The  structure  shall  withstand  at  any  level  the  ultimate  load  without rupture;  the  yield  load,  where  applicable, without permanent deformation and the buckling load without elastic buckling or collapse. 								C		x						x		x		c						c		c		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis)		x														PDR, CDR, EQM TRB								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.2.7

		FLO-INS-GDI-REQ-1210		The  structure  safety  margins  shall  be  as  per  [ND-E-22].  Positive  margins  against  all  relevant  failure  modes (including  yield and ultimate) shall  be demonstrated  by strength analysis for all worst-case design  limit loads increased by the appropriate safety factors. 				 IFM-0320 				C								x		x								c		c		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis)
FLX-RP-ALM-CU-0006 Rev 2.0 (Reliability-Availability-FMEA-WCA)				x												PDR, CDR, EQM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1240		Instrument  (IOM)  and  Unit/Sub-System  hosting  points  shall  be  designed  taking  into  account  the  maximum mass, all external items lifted during AIT sequence, with a safety factor of 2. 								C		x								x		C								C		for transportation MGSE only		x												for transportation MGSE only		STM, PFM MRR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.2.8

		FLO-INS-GDI-REQ-1260		The  attachment  points  shall  provide  a  controlled  surface  contact  between  the  Instrument  (IOM)  &  Unit/Sub-System and the relevant mounting structure to allow control of thermal conditions on the Instrument (IOM) and Unit/Sub-System as well as its electrical bonding. 
The attachment points shall be contained inside the unit allocated volume. 								C		x						x		x		c						c		c		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x														PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1270		This  contact  between  the  attachment  points  shall  be  maintained  under  all  operating  conditions,  taking  into account,  among  others,  loading  resulting  from  the  different  thermal  coefficient  expansion  between  dissimilar materials, launch loading, transportation loading, etc. 								C		x						x		x		c						c		c		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x														PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		[FLO-INS-GDI-REQ-1280		The location of each attachment hole centre w. r. t. the Reference Hole, shall be within a 0.2 mm diameter circle centered on its theoretical position. 								C		x								x		c								c		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x														PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1290		Unless  specifically  agreed,  no  part  of  the  Unit/Sub-System  shall  be  in  the  volume  above  the  fixation  points indicated. 								C		x								x		c								c		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x														PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1300		The contact area shall be specified within the ICD for each attachment point. 								C		x								x		c								c		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x														PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.2.9

		FLO-INS-GDI-REQ-1320		One  of  the  fixation  holes  shall  be  identified  as  reference  hole  and  marked  with  the  capital  letter  R  on  the Interface  Control  Drawing:  to  this  reference  significant  dimension  of  the  Unit/Sub-System  and  its  physical properties will be referred to. 								C		x						x		x		c						c		c		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x						x								PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1330		The  number  and  pattern  of  attachment  points  shall  be  agreed  and  approved  by  the  Instrument  Prime Contractor. 								C		x						x		x		c						c		c		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x						x								PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1380		In  case  of  symmetrical  interface  pattern,  a  specific  marking  shall  be  implemented  to  prevent  any  mounting mismatch. 								C		x						x		x		c						c		c		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x						x								PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1400		Threaded holes (without threaded insert) shall allow at least 10 mounting/dismounting operations while keeping the bolted joint properties. 								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x														PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1410		Resistance  to  vibration  will  be  ensured  by  effective  locking  provisions  (e.g.  locking  helicoils,  strapping compound, nylok, etc). Surface scratching locking means, such as split or star-washers, shall not be used. 								C		x						X		x		c						C		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x														PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1420		Locking provisions must be capable of being subjected to a minimum of 5 tightening and slackening operations without any significant effect on its braking power. 								C		x						X		x		c						C		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x														PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1430		Instrument  (IOM)  interface  fixation  screws  and  or  alignment  provision  (e.g.  reference  pin)  will  be  designed, procured and installed by S/C. 								NA																								x																NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		FLO-INS-GDI-REQ-1440		Unit/Sub-System interface fixation screws, as well as any shimming and/or alignment provision, will be designed and procured by Contractor. 								NA		x								x														x																NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		FLO-INS-GDI-REQ-1445		Slotted screws are not allowed. 								C		x						X		x		c						C		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x														PDR, CDR								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.2.10

		FLO-INS-GDI-REQ-1450		The contact or spot faces area shall be unpainted. 								C		x								x		C								C		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x

		FLO-INS-GDI-REQ-1460		All mating surfaces between Instrument (IOM and ICU) and spacecraft structure shall be left bare. 								NA																						NA		x												Alodine 1200 used on all mating surfaces with IOM.				NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		FLO-INS-GDI-REQ-1470		Surfaces treatment shall be applied for Aluminium alloys, to be agreed with Instrument Prime Contractor. Other interface materials treatments will be agreed on a case by case basis. 								C		x						x		x		c						c		c		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x														PDR, CDR, Unit DRB								o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.3

		6.3.1

		FLO-INS-GDI-REQ-1480		Deleted								Deleted

		FLO-INS-GDI-REQ-1490		Deleted								Deleted

		FLO-INS-GDI-REQ-1500		The IOM thermal design shall consider that when the satellite is in Emergency and Safe Mode (as well as during initial acquisition after separation from the launcher) the available heating power for the instrument control by the satellite platform are: 
• 60 W (TBC), average for the first 15000 seconds 
• 100 W (TBC), average after sun pointing convergence 				IFT-030				NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-1501		The Thermal Control shall fulfil the requirements of [ND-E-15] and as tailored in [AD-10]. 				IFT-110				NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-1502		The design limits of a unit are defined as the extreme temperatures, temperature gradients and transients that the unit is required to tolerate during its specified lifetime and for the various operational modes. 				IFT-120				C		x						x		x		c						c		c		FLX-RP-ALM-CU-0003 Rev 2.1		x																EQM TRB						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-1510		The design conditions to be applied for the thermal design shall consider the following parameter: 
-  degradation of thermo-optical properties over lifetime 
-  variations in internal power dissipation (e.g. for different operating modes) 
-  transient effects (e.g. transient at power on/off, duty cycles) 
-  failure modes occurred  
 
Worst-case hot and cold conditions shall be identified and analyzed (including sensitivity analysis). 								C		x						x		x		c						c		c		FLX-RP-ALM-CU-0003 Rev 2.1		x		x														EQM TRB						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-2023		The design conditions to be applied for the thermal design shall consider the following parameter: 
-  environment parameters, solar flux, albedo, earthshine including their variation with latitude and during year 
-  degradation of thermo-optical properties over instrument lifetime 
-  variations in internal power dissipation (e.g. for different operating modes) 
-  transient effects (e.g. satellite manouvres, transient at power on/off, duty cycles) 
-  orbital attitude (earth pointing, sun pointing, moon pointing) 
-  failure modes occurred  
 
Worst-case hot and cold conditions shall be identified and analyzed (including sensitivity analysis). 								C		x						x		x		c						c		c		FLX-RP-ALM-CU-0003 Rev 2.1		x																EQM TRB						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-2024		MLI efficiency and conductance values shall be provided and agreed by the Instrument Prime Contractor. 								NA																						NA		x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.3.1

		FLO-INS-GDI-REQ-2030		Thermal Design margins shall be as follows: 
-  Uncertainty Margins: this has to be  >0°C (to be foreseen for physical properties uncertainties) 
-  Thermal Control Design margin: this has to be >0°C (to be foreseen for TC uncertainties) 
-  Acceptance Margin: this has to be  5°C (to be foreseen for unit acceptance) above / below the Maximum / minimum foreseen design temperature respectively) 
-  Qualification Margin: this has to be  5°C (to be foreseen for unit acceptance) above / below the Maximum / minimum Acceptance  temperature respectively). 								C								x		x								c		c		FLX-RP-ALM-CU-0003 Rev 2.1 (thermal analysis report)		x																PDr, CDR, EQM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-2040		The worst case conditions for computation of calculated temperatures shall be determined and justified by the thermal control responsible. 								C								x		x								c		c		FLX-RP-ALM-CU-0003 Rev 2.1 (thermal analysis report)		x																PDr, CDR, EQM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.3.2

		FLO-INS-GDI-REQ-2060		The location of the TRP (one per Unit/Sub-System) shall be defined by the Unit/Sub-System Contractor such that the inner temperatures can be related to the general thermal status of the unit/sub-system and to the critical components. 
Each  TRP  shall  be  defined  in  agreement  between  the  Instrument  Prime  Contractor  and  Unit/Sub-System Contractor. 
The TRP location shall be clearly reported in the ICD (Interface Control Drawings). 								C		x								x		c						c		c		FLX-ICD-ALM-CU-0002 Rev  5.0		x																PDr, CDR, EQM TRB						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.3.3

		FLO-INS-GDI-REQ-2090		All temperature requirements of the Unit/Sub-System shall refer to specific TRP points defined for this Unit/Sub-System. 								C		x								x		c						c		c		FLX-ICD-ALM-CU-0002 Rev  5.0		x																PDr, CDR, EQM TRB						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-2100		The definition of the temperature related to TRP shall be clearly identified as Design (In-Flight) temperature or Qualification temperature. 								C		x								x		c						c		c		FLX-ICD-ALM-CU-0002 Rev  5.0		x																PDr, CDR, EQM TRB						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.3.4

		FLO-INS-GDI-REQ-2110		The contact interface of all Unit/Sub-System shall be dry. 
Use of thermal filler shall be approved by the Instrument Prime Contractor. 								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-2120		Maximum and average allowable conductive heat flux through the baseplate contact area shall not exceed the following figures: 






Note: For intermediate values, linear interpolation shall be performed. 								C		x						x		x		c						c		c		FLX-RP-ALM-CU-0003 Rev 2.1 (thermal analysis report)				x										curerent max value: 
520 W/m2				PDr, CDR,						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-2130		The external coating & thermo-optical characteristics shall be defined by the Unit/Sub-System contractor and submitted to Instrument Prime Contractor for approval. 								C		x						x		x		c						c		c		FLX-RP-ALM-CU-0003 Rev 2.1 (thermal analysis report)		x																PDr, CDR,						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.3.5

		FLO-INS-GDI-REQ-2160		Each  heater  line  shall  be  sized  with  the  minimum  assured  value  of  orbital  average  voltage  at  heater  ends considering the voltage drop in the harness.  								NA																						NA		x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-2170		Groups  of  heaters  line  shall  be  implemented  when  feasible  in  order  to  minimize  the  total  number  of  power supply lines. 								NA																						NA		x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-2180		Each independently controlled heater line shall have two temperature sensors used for control and available as telemetry. 								NA																						NA		x										X		NA: no heaters are foreseen in the current design except for STM (non-flight H/W)

		6.3.6

		FLO-INS-GDI-REQ-2210		Each survival heater line shall have temperature sensor available as telemetry at Spacecraft level. 								NA																						NA		x										X		NA: no survival heaters are foreseen in the current design

		6.3.7

		FLO-INS-GDI-REQ-2300		From launch time to fairing jettison, the Instrument Optical Module shall be able to support a net flux density radiated by the fairing < 1000 W/m² (VEGA value), at any point (this figure does not take into account any effect induced by the spacecraft dissipated power). 								C								x		x								C		C		FLX-RP-ALM-CU-0003 Rev 2.1 (thermal analysis report)		x																PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-2310		From fairing jettison to the separation of the spacecraft from the launcher, the instrument and its elements shall be able to support an aerothermal flux < 1135 W/m2 (VEGA value) at any point. 
This flux is calculated as free molecular heating action on a plane surface perpendicular to the velocity direction. 
Solar radiation, albedo and Earth shine fluxes are not accounted for in this flux.  								C								x		x								C		C		FLX-RP-ALM-CU-0003 Rev 2.1 (thermal analysis report)		x																PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-2320		After Fairing jettisoning, the aerothermal flux varies from 1135 W/m2 to less than 200 W/m2 within 20 seconds.								C								x		x								C		C		FLX-RP-ALM-CU-0003 Rev 2.1 (thermal analysis report)		x																PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-2330		The  thermal  control  design  of  Instrument  Optical  Module  accommodated  outside  the  spacecraft  shall  be performed with the following typical assumption concerning the solar constant along the year: 
Cs=1371 * [1+A/100] in W/m² 
where A=3.35 cos[180/365 * (2D-5)] - 0.05 where D is the day of the year 
The thermal control design shall take into account the extreme solar flux values (which includes margins) as follows  : 
•  1428 W/m² in winter solstice 
•  1316 W/m² in summer solstice 
•  1367 W/m² in equinox (spring or autumn). 								C								x		x								C		C		FLX-RP-ALM-CU-0003 Rev 2.1 (thermal analysis report)		x										X		N/A: Applicable to IOM. No thermal control at CU level.

Variation taken into account Thermal Analysis				PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-2340		The solar spectral irradiance is defined in next figure. 
-  l : wavelength [mm] 
-  El: solar spectral irradiance averaged over small bandwidth centred at l [W.m-2.mm-1] 								C								x		x								C		C		FLX-RP-ALM-CU-0003 Rev 2.1 (thermal analysis report)		x																PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-2350		The thermal control of Instrument Optical Module accommodated outside the spacecraft, shall take into  account a value of 0.3 ± 0.05 as standard for the Erath albedo. 
For  items  with  low  time  constant  (i.e.  low  thermal  inertia  and  short  averaging  time  as  t  <  0.3  hours)  instant albedo coefficient value is extended from 0.05 to 0.6. 								NA																								x										X		N/A: Applicable to IOM. No thermal control at CU level.

		FLO-INS-GDI-REQ-2350		The Earth Infrared radiation shall be assumed to be that of a black body with a characteristic temperature of 288 K.  
- The thermal control of the instrument Optical Module accommodated outside the spacecraft, shall take into account the Earth emitted IR radiation of 200 W/m2 (Earth temperature = 244 K) in cold sizing case and 275 W/m2 (Earth temperature = 264 K) in hot sizing case. 
- For items with low time constant (i.e. low thermal inertia and short averaging time as t<0.3 hours) instant earth infrared radiation value is extended from 150 to 350 W/m2. 								C								x		x								c		c		FLX-RP-ALM-CU-0003 Rev 2.1 (thermal analysis report)		x																PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		6.4

		6.4.1

		FLO-INS-GDI-REQ-3000		The top-down approach shall be used to allocate the proper optical budget to each element. 
The bottom-up approach shall be used in order to give clear evidence that the allocated optical budget satisfies the end of life optical system performances. 								NA																										x								X		NA: optical budget detailed is already flown down through optical requirements in [AD103]

		6.4.2

		FLO-INS-GDI-REQ-3020		The physical dimension of each optical surface shall be oversized in both dimensions with respect to the optical clear aperture. 
The  Contractor  shall  determine  and  justify  the  surface  oversizing  wrt  alignment  and  manufacturing  errors, inaccuracies and instabilities. 								C								x		x								c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x																PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		6.4.3

		FLO-INS-GDI-REQ-3040		For  optical  element,  the  selection  of  the  glass  type  and  material  quality  shall  be  compliant  with  the  spectral transmission and spatial environment performance requirements (e.g. radiation). 								NA																										x								X		NA: no glass material used in current design

		FLO-INS-GDI-REQ-3050		The use of stain sensitive glasses shall be prohibited. The use of glasses which display traces of fluorescence or phosphorescent in the relevant bands shall not be selected. 								NA																								x										X		NA: no glass material used in current design

		FLO-INS-GDI-REQ-3060		The use of optical cements is not appreciated. Nevertheless, if their use is necessary, their qualification shall be demonstrated against the requirements (ageing, thermal cycles, radiation dose, transparency etc…) and their use in other space programs mentioned (heritage). 
Any intention to use materials which are potentially outgassing or known for outgassing (e.g. glues, cements, o-rings, polymers in general, porous materials) shall immediately be communicated to Instrument Prime and ESA. 								NA																								x										X		NA: no optical cements material used in current design

		6.4.4

		FLO-INS-GDI-REQ-3070		Coating  performance  shall  be  measured  at  operational  conditions  (e.g.  temperature  and  incident  angle)  on ground, and they shall be maintained in space environment within its required limits. 								NC		x						x		x		NC						NC		NC		FLX-PL-ALM-CU-0008 Rev 1.0  (Black Coating Test Plan)						x								Measurement performed at room temperatures										o		FLX-RFD-ALM-CU-0012_1-0		open																																						o		FLX-RFD-ALM-CU-0012_1-0		open										o		FLX-RFD-ALM-CU-0012_1-0		open

		FLO-INS-GDI-REQ-3080		Delete								Deleted

		FLO-INS-GDI-REQ-3090		The selected coating materials and processes shall be insensitive to water desorption in vacuum environment. 								C		x						x		x		c						c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x																PDR, CDR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-3120		Each coated optical surface shall be oversized in both dimensions with respect to the optical clear aperture. 								C		x						x		x		c						c		c		FLX-PL-ALM-CU-0008 Rev 1.0  (Black Coating Test Plan)		x						x										PDR, CDR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-3130		Coating sensitivity to polarization effects related to the incidence angle shall be characterized.								C		x						x		x		c						c		c		FLX-PL-ALM-CU-0008 Rev 1.0  (Black Coating Test Plan)		x				x												PDR, CDR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-3140		All  internal  non-optical  surfaces  (e.g.  mechanical  parts)  shall  be  black  with  very  low  reflectivity  (e.g.  black material,  coating)  in  order  to  prevent  internal  stray  light.  The  proper  reflectivity  value  shall  be  agreed  with Instrument Prime. 								C		x						x		x		c						c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x																PDR, CDR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		6.4.5

		6.4.6

		FLO-INS-GDI-REQ-3170		The optical datasheet for each element for the relevant spectral range and environmental conditions shall be provided in the Design Report or Optical Data Sheet, and the following information shall be clearly indicated: 
-  General optical data parameter values 
     o  Pupil 
-  Entrance pupil distance wrt the first optical surface 
-  Exit pupil distance wrt the last optical surface 
-  Entrance pupil dimension 
-  Exit pupil dimension 
     o  Object/image 
-  Object location wrt the first optical surface 
-  Image location wrt the first optical surface 
-  Object height / FoV 
-  Image height / FoV 
-  Transmission 
-  Wavefront errors (PV and RMS) 
-  Image flip 
     o  Polarization 
-  Input polarization and its orientation 
-  Output polarization and its orientation 								C										x										c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x												Limited to diffuser or black target optical behaviour characterization. Other details are not provided				PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O

		FLO-INS-GDI-REQ-3180		Each optical surface shall present a free mechanical aperture which is oversized of at least 2 mm along both axis wrt the minimum clear aperture (no stray light from mechanics). 								NC										x										NC		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x						x						diffuser design oversized but not of 2mm per side				PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		O		FLX-RFD-ALM-CU-0013_1-0 Aperture oversizing		open		NA		NA						O		FLX-RFD-ALM-CU-0013_1-0 Aperture oversizing		open

		6.4.7

		FLO-INS-GDI-REQ-3200		BRDF, optical quality, manufacturing errors, cosmetic and roughness of each optical surface shall be measured. 
Data shall be reported in a proper Test Report and provided. 								C										x										C		TO BE WRITTEN						x		x						1 single BRDF test. 
Test to be done at the level of the FM representative sample (material, manufacturing process and coating)		samples		CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O

		FLO-INS-GDI-REQ-3210		BRDF of black coated mechanical surfaces such as baffles, barrels and supports to optical elements shall be measured. Data shall be reported in a proper Test Report and provided. 								C										x										C		TO BE WRITTEN						x		x								samples		CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O

		FLO-INS-GDI-REQ-3260		The  black  coated  mechanical  parts  on  which  the  optical  elements  are  mounted  shall  take  into  account  the coating thickness during the definition of the opto-mechanical coupling tolerances. 
The  black  coating  thickness  on  the  edge  or  around  the  oversized  free  mechanical  aperture  of  the  optical element shall be taken into account during the definition of the opto-mechanical coupling tolerances. 								C										x										C		TO BE WRITTEN		x														samples		CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O

		6.4.8

		FLO-INS-GDI-REQ-3290		The optical model for numerical simulation shall be used to evaluate the optical performance.								NA																						NA				x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-3300		The optical model shall be designed on Zemax OptiCStudio_16.5. 								NA																						NA		x										X		Not deliverable optical model

		FLO-INS-GDI-REQ-3310		The optical model shall be able to take into account the manufacturing and alignment errors, including the glass characteristics as measured by the glass Contractor. 								NA																						NA				x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-3320		Measured BRDF data on optical coated surface shall be reported in the Design Report and introduced in the latest version of the optical model (so to be updated taking into account measured values). 								NA																						NA				x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-3340		The performance analyses shall take into account even diffraction effects, launch effects, on-flight (zero gravity, radiations, vacuum ...), as well as lifetime and storage effects. 								NA																						NA				x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-3350		Each optical model relative to the nominal design, to the on  ground tolerance analysis and to the end of life performances shall be provided. 								NA																						NA				x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.4.9

		FLO-INS-GDI-REQ-3360		Opto-mechanical model for numerical simulation which includes the actual optical elements and the mechanical parts such as baffles, barrels, mechanical support of optical elements shall be used. 								NA																						NA				x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-3370		The opto-mechanical model shall be used to perform the detailed stray light analysis.								NA																						NA				x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-3380		The opto-mechanical model shall be designed on ASAP 2015 V1 Breault Research. 								NA																						NA		x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-3390		The opto-mechanical model shall be able to take into account the manufacturing and alignment errors, including the glass characteristics as measured by the glass Contractor. 								NA																						NA				x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-3400		Measured BRDF data on coated optical surface and black coated mechanical structures such as baffles, barrels and supports to optical elements shall be reported in the Design Report and introduced in the last version of delivered straylight model (so to be updated taking into account measured values). 								NA																						NA				x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-3420		The whole opto-mechanical straylight model, including the used set-up parameters such as stray light sources, number of rays, reference plane for detection etc, shall be provided. 
Each model shall be commented and accompanied with a model description. 								NA																						NA				x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.5

		6.5.1

		FLO-INS-GDI-REQ-4010		The electrical design shall be compliant with [ND-E-10] and [ND-E-13], and as tailored in [AD-10]. 				IFE-090				C								x		x								c		c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)				x														pdr, cdr		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-4020		All electronics shall be free of or protected from single event effects (SEEs) according to radiation environment as specified in <AD201>. 				 IFE-110				C								x		x								c		c		FLX-RP-ALM-CU-0007 Issue 1.0 - Radiation Analysis Repor				x								x						pdr, cdr		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-4030		It  shall  be  possible  to  recover  from  the  effects  of  SEU  according  to  radiation  environment  as  specified  in <AD201>. 				IFE-120				C								x		x								c		c		FLX-RP-ALM-CU-0007 Issue 1.0 - Radiation Analysis Report				x								x						pdr, cdr		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-4031		All parts shall be latch up immune. 
If components equipped with active protection against latch up would be used, the electronic unavailability due to protection intervention shall be considered in the evaluation of overall availability. 								C								x		x								c		c		FLX-RP-ALM-CU-0007 Issue 1.0 - Radiation Analysis Repor				x														pdr, cdr		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-4040		Deleted								Deleted

		FLO-INS-GDI-REQ-4070		A Worst Case Analysis (WCA) shall be performed to assess the performance of equipment at the EOL. WCA shall be performed for all electrical design and shall take into account: 
-  identification of worst case environment/operation for each parameter (environment includes thermal, electro-magnetic and radiation effects); 
-  tolerance of each parameter from the specified limit under the defined environment condition; 
-  end-of-life drifts in component parameters; 
-  derating requirements (as required by ECSS-Q-ST-30-11C). 								C								x		x								c		c		FLX-RP-ALM-CU-0006 Rev 2.0 (Reliability-Availability-FMEA-WCA)				x														pdr, cdr		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.5.2

		6.5.2.1

		FLO-INS-GDI-REQ-4350		Each Unit/sub-system shall define its average power requirement per power line to verify compliance with the Customer  requirements.  Applicable  margin  shall  be  considered  and  applied  according  to  margin  requirement 
(FLO-INS-GDI-REQ-0030). 
Note:  the  average  power  requirement  represents  the  average  consumption  over  5  minutes  (including  heater power). 								C		x						x		x		c						c		c		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report)		x																PDR, CDR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-4360		Each Unit/Sub-System shall define its long peak power requirement per power line to verify compliance with the Customer  requirements.  Applicable  margin  shall  be  considered  and  applied  according  to  margin  requirement (FLO-INS-GDI-REQ-0030). 
Note: the long peak requirement represents the power demand within 100 ms. 								C		x								x		c						c		c		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report)		x																PDR, CDR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-4370		Each Unit/Sub-System shall define its short peak power requirement per power line to verify compliance with the  Customer  requirements.  Applicable  margin  shall  be  considered  and  applied  according  to  margin requirement (FLO-INS-GDI-REQ-0030). 
Note: the short peak requirement represents the power demand within 1 ms. 								C		x								x		c						c		c		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report)		x																PDR, CDR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-4380		The compliance versus the power allocations shall be established by taking into account : 
-  the worst-case conditions within the qualification temperature range, 
-  the worst case conditions within the voltage range, 								C		x								x		c						c		c		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report)		x																PDR, CDR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-4385		For each power interface circuit, the following consumption shall be calculated: 
-  Minimum consumption. 
-  Nominal  consumption  using  nominal  component  values  calculated  at  the  estimated  operational temperature and average voltage. 
-  Worst case consumption using worst case component values, voltage and temperature.								C		x								x		c						c		c		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report)		x																PDR, CDR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-INS-GDI-REQ-4390		A power consumption test shall be required during environmental testing on flight Unit/Sub-System/Equipment with the unit running in operationally representative state : 
-  for the extremes of temperature; 
-  for the minimum, maximum and average voltage; 								C		x								x		c						c		c		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report)		x																PDR, CDR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		6.5.2.2

		FLO-INS-GDI-REQ-4410		The output lines of unit converters (external) shall have protections against over voltages and over current to prevent failure propagation.  								NA																						NA		x		x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-4420		In case of powering different Unit/Sub-System and unit by the same converter, the failure of one electronic unit shall not have consequence on the other Unit/Sub-System and units or at least shall not lead to any more failure propagation. In no case the current limiter switch in the primary side shall be used to insure any of this converter 
protection rules. 								NA																						NA		x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-4430		A  minimum  margin  of  10%  shall  be  taken  into  account  between  maximum  transient  unit  consumption  and converter power capability. 								NA																						NA		x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-4440		It shall be possible to switch ON the source Unit/Sub-System without having to connect an external load to its power outputs. The output voltages shall correspond to their nominal values under these conditions. 								NA																						NA		x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-4450		The  supplied  Unit/Sub-System  and  the  electrical  I/F  shall  withstand  without  damage  the  absolute  maximum supply voltages generated generated by Unit supplier as specified in the Unit Technical Specification (SS URD <AD103>). 								C		x		x		x		x		x		c		c		c		c		c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR, DRB						o														o														o														o														o

		6.5.2.3

		FLO-INS-GDI-REQ-4521		Each heater line shall be sized with the minimum guaranteed value of orbital average voltage at heater ends considering 1 Volt voltage drop in the harness ie 26 Volts. 								NA																						NA		x										X		NA: no heaters in the current design except STM (ground model)

		FLO-INS-GDI-REQ-4522		The maximum power density of each heating line shall be calculated by considering the maximum supply Voltage of 37 Volts. 								NA																						NA		x										X		NA: no heaters in the current design except STM (ground model)

		6.5.3

		6.5.3.1

		FLO-INS-GDI-REQ-4540		All  connectors  supplying  power  shall  have  socket  contacts  (female)  that  are  not  exposed  to  possible  short circuits during mating/de-mating. 								C		x		X		X		X		X		C		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR, DRB						O														O														O														O														O

		FLO-INS-GDI-REQ-4550		The connector type used for primary power shall not be used for any other signal on the Unit/Sub-System. 								C		x		X		X		X		x		C		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR, DRB						O														O														O														O														O

		FLO-INS-GDI-REQ-4580		No harness connector shall have solder contacts. 								C		x		X		X		X		x		C		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR, DRB						O														O														O														O														O

		FLO-INS-GDI-REQ-4590		On the fixed connector (J# type) of Unit/Sub-System/Equipment, the unused pins shall be connected to ground. 								C		x		X		X		X		X		C		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR, DRB

		FLO-INS-GDI-REQ-4600		Deleted								Deleted

		FLO-INS-GDI-REQ-4610		Unused contacts shall have inserts in all open contact holes. 								C		x								x														x

		6.5.3.2

		FLO-INS-GDI-REQ-4620		The minimum distances between different connectors and between connectors and mounting plane shall be the following:  
-  25 mm between connectors screws - vertical direction 
-  10 mm between connectors screws - horizontal direction 
-  20 mm between connector screws & mounting plane - vertical direction 
 
A clarification figure is presented hereafter (D*M(A) type only): 






 
 
 
Any deviance from the above requirement shall be approved by Instrument Prime. 								C		x						x		x		c						c		c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)														CU presents floating cables, the distance is defined by the OBA I/F				unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.5.3.3

		FLO-INS-GDI-REQ-4630		Each  connector  shall  have  its  identification  number  marked  on  the  shell  or  on  a  sleeve  around  the  wires whichever is the most appropriate. 								C		x		x		x		x		x		c		c		c		c		c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o														o														o														o														o

		6.5.3.4

		FLO-INS-GDI-REQ-4650		For new developments, when the connection is not aligned to a defined standard, 10% spare contacts at unit PDR and at least 5% at CDR shall be achieved with in any case a minimum of two spare contacts available at CDR. 								C										x												FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-4660		Connectors at interfaces shall be clearly identified in particular in the ICD. It applies to equipment connectors as well as to interface brackets connectors. 								C		x		x		x		x		x		c		c		c		c		c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o														o														o														o														o

		FLO-INS-GDI-REQ-4670		Critical cable lengths, for voltage drop reasons for instance, shall be provided and shown where applicable. 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.5.3.5

		FLO-INS-GDI-REQ-4680		Connector  savers  shall  be  utilized  on  all  flight  standard  connectors  to  minimize  the  number  of  times  a  flight connector is mated/demated during unit and subsystem test and integration activities. 
Note: during Instrument and Unit/Sub-System/Equipment radiated EMC test (if any) no connector savers will be used. 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-4690		The connector savers for flight unit shall be a flight type connector (same part number and same quality level). 
The envelope of connector saver shall be taken into account for accessibility and shall be reported in the ICD. 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.5.3.6

		FLO-INS-GDI-REQ-4740		Functional connectors shall not include test points. 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-4750		Test points on Unit/Sub-System shall : 
1- be protected against damage up to the maximum fault voltage present on the connector either coming from the Unit/Sub-System/Equipment or the EGSE  
2-  be  such  that  unintentional  connections  of  these  points  to  ground  does  not  damage  the  Unit/Sub-System/Equipment. 
The Unit/Sub-System/Contractor is responsible for the protection provided.  								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-4760		Test and unused connectors shall be protected against EMC/ESD effects by metal covers. 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-4770		No dielectric parts of disconnected electrical conductors shall be exposed to space. 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-4780		The metallic protection cover shall be capable of flight operation. 
Metallic protection covers shall be delivered by the Unit/Sub-System Contractor. 								NA										x												NA		NA										X		NA: No flight covers foreseen.

		6.5.4

		6.5.4.1

		6.5.4.1.1

		FLO-INS-GDI-REQ-4790		No electronic components shall be located outside of Faraday cage without EMI shielding. 								C										x										c		FLX-ICD-ALM-CU-0001 (CU MICD)_E		x																unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-4800		In  order  to  provide  electrical  continuity  throughout  the  Satellites  structure,  electronic  frames  and  other conductive parts, adequate bonding (electrical conductivity) shall be realized. 								NA																						NA		x										X		NA: CU is grounded, no electronic frame are foreseen in the current design						NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		Na		NA		NA

		FLO-INS-GDI-REQ-4810		All  electrically  conductive  components  of  the  structure  including  all  metallic  or  non-metallic  (Carbon  Fiber Reinforced Polymer (CFRP), Silicon Carbide (SiC), etc…) items shall be electrically connected. 								C		x								x		C						c		c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o														o														o														o														o

		FLO-INS-GDI-REQ-4820		In order to create a continuous conductive metallic shield, metallic parts of each electrical equipment chassis shall be mutually bonded together by direct metal contact (preferred method) or bonding strap as per [ND-E-13]. 
Bonding interfaces shall be designed to achieve a maximum contact resistance of 2.5 mΩ measured under 1 A per bonding junction (including strap, if used). 								C		x								x		c								c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)						x												unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-4830		Each electrical Unit/Sub-System and Equipment chassis (case) shall be bonded to structure or (if needed) GRR (Ground  Reference  Rail)  by  means  of  a  bond  strap  or  direct  metal  contact.  The  bonding  interfaces  shall  be designed not to exceed a chassis to structure bonding resistance of 5mΩ. 								C		x								x		c								c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)						x												unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-4850		Electrical  bonding  throughout  non-metallic  structure  shall  be  achieved  by  means  of  a  continuous  metallic Ground Reference Rail (GRR). 								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-4860		All conductive Unit/Sub-System and Equipment without any electrical function shall be bonded to the structure by direct metallic contact lower than 100kΩ. 								NA																												x

		6.5.4.1.2

		FLO-INS-GDI-REQ-4870		The resistance between any adjacent parts of the GRR shall never exceed 2.5 mΩ (DC) measured with 1 A. 								NA																												x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-4880		The resistance between any two points of the GRR shall be < 50 mΩ (DC) measured with 1 A. 								NA																												x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.5.4.1.3

		FLO-INS-GDI-REQ-4881		The bond strap shall be as direct and short as possible. 
The bond strap shall have a length to width ratio of 5:1 max. 
For a bond strap, a minimal width of 8 mm shall be used. 								C		x								x												no bonding stap in the design		x						x				x

		FLO-INS-GDI-REQ-4882		The bond shall be resistant against corrosion and shall have an adequate cross section to carry fault currents of 1.5 times the unit/circuit protection device for an indefinite time. 								C		x								x												no bonding stap in the design		x										x

		FLO-INS-GDI-REQ-4883		Self-tapping screws shall not be used for bonding purposes. 								C		x						x		x		c						c		c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x

		FLO-INS-GDI-REQ-4884		The outer and inner metallized layers of thermal insulation shall both be bonded to the structure. 								NA																								x										X		NA: no thermal insulation foreseen in the design

		FLO-INS-GDI-REQ-4890		Where  dissimilar  metals  have  to  be  bonded,  the  elements  of  the  bonding  connections  shall  be  selected  to minimize  the  possibility  of  corrosion,  and  to  assure  that  if  corrosion  occurred,  it  would  be  in  replaceable elements rather than in the system basic structure. 								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x																unit MRR						o										NA		NA		NA		NA		NA		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-GDI-REQ-4900		All bonding resistance values shall be achieved without the contribution of cable shield and surface to surface contact of moveable structural parts. 								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x												Except ball bearing.				unit MRR						o										NA		NA		NA		NA		NA		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-GDI-REQ-4910		The use of two or more bonding straps or jumpers in series shall be avoided. 								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x																unit MRR						o										NA		NA		NA		NA		NA		na		na		na		na		na		na		na		na		na						o														o

		6.5.4.1.4

		FLO-INS-GDI-REQ-4920		The DC resistance between two mating metal parts (including connectors) shall be < 2.5 mΩ measured under 1 A. The minimum size of the contact area shall be 1 cm2. 								C		x								x		c								c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)						x

		FLO-INS-GDI-REQ-4930		Across movable parts, a bond strap shall be applied to ensure an electrical contact between those parts with a DC resistance of < 25 mΩ. 								NA																												x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-4940		Aluminium honeycomb shall be bonded to the structure with a DC resistance of < 10 Ω.								NA																												x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-4950		Metal fittings shall be bonded to the CFRP with a DC resistance of < 100 Ω.								NA																												x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-4960		For CFRP structure used for electromagnetic shielding, the bonding resistance shall be less than 2 Ω between the local GRR and any adjacent part of the CFRP. 								NA																												x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.5.4.1.5

		FLO-INS-GDI-REQ-4970		Mechanical  Parts  used  for  electromagnetic  shielding  shall  show  a  bonding  resistance  of  less  than  2.5  mΩ measured under 1 A between any adjacent parts and the bonding stud or local GRR (or connector bracket) / metallic structure / connector plug body. 								C								x		x								c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)						x												unit MRR, unit DRB, TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.5.4.1.6

		FLO-INS-GDI-REQ-4980		Space  exposed  insulating  materials  having  a  surface  resistivity  higher  than  10^9   Ω/square  or  having  a  bulk resistivity higher than 10^13 Ω.m shall not be used or subject to Prime Contractor approval. 								C										x										c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x												No space insulated material in the design				unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.5.4.1.7

		FLO-INS-GDI-REQ-5000		MLI shall carry at least one conductive layer. Electrically conductive layer of MLI shall be bonded to structure to avoid electrical charge differentials. 								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-5010		The grounding points shall be in a minimum of 2 locations (opposite corners), such that no piece of blanket is > 1m away from a grounding point. Each blanket shall be individually  grounded to the structure. For small MLI pieces below 0.01m2, bonding at one point is sufficient. 								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-5020		The resistance between each bonding point and the structural reference shall be less than 100 mΩ.								NA																												x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-5030		The resistance between each bonding point and each point of a conductive layer shall be less than 100 Ω.								NA																												x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.5.4.1.8

		FLO-INS-GDI-REQ-5040		Heaters and thermistors shall be galvanically isolated from the satellite structure with R≥ 10 MΩ // C≤ 50 nF.								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)						x												unit TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.5.4.1.9

		FLO-INS-GDI-REQ-5050		All Unit/Sub-System shall have a bonding stud (minimum M4). 
The bonding stud shall allow to connect a bonding strap with a contact area of more than 1cm2. 								C		x						x		x		c						c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)		x																unit MRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5070		The resistance between the bonding stud and the unit case shall be < 2.5 mΩ measured under 1 A.								C		x								x		c						c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)						x												unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.5.4.1.10

		FLO-INS-GDI-REQ-5080		The housing of connectors shall be electrically bonded to the equipment structure with a DC resistance < 2.5 mΩ measured under 1 A. 								C		x						x		x		c						c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)						x												unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.5.4.2

		FLO-INS-GDI-REQ-5110		The structure shall not be used as a current return path for primary or secondary power.								C		x						x		x		c						c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-5120		The galvanic isolation in all Unit/Sub-System shall be at least the following: 
-  Between secondary power lines and chassis (applies only when the secondary power return is disconnected from the ground): R≥ 1 MΩ // C ≤ 150 nF. 								C								x		x								c		c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)						x												unit TRB		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-5130		DC isolation shall be measured under 50V DC. 
AC isolation shall be measured at 1 kHz. 
 
Remarks: it is recommended to perform a first check with low voltage/current multimeter prior to perform DC isolation with 50V DC. 								C										x										c		FLX-PL-ALM-CU-0006 Rev 4.0  (FLEX FLORIS Calibration Unit AIT Plan)						x												unit TRB		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5150		All  secondary  power  supplies  generated  inside  a  Unit/Sub-System  and  Equipment  and  only  used  inside  the same Unit/Sub-System and Equipment shall be connected to the Unit/Sub-System/Equipment structure. 								NA																								x										X		NA: no secondary power supplies 

		FLO-INS-GDI-REQ-5160		Redundancy  of  connection  of  secondary  power  supply  to  Unit/Sub-System  and  Equipment  structure  shall  be provided. 
Note: it should be achieved preferably through multiple connections of the secondary. 								NA																								x										X		NA: no secondary power supplies 

		FLO-INS-GDI-REQ-5170		In  case  a  secondary  power  line  is  distributed  from  one  Unit/Sub-System  (supplier)  to  another  (receiver),  the grounding (connection between secondary return(s) and chassis) shall be performed only at the receiver side. 								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-5180		A  secondary  power  line  shall  not  be  distributed  from  one  Unit/Sub-System  (supplier)  to  multiple  units (receivers). Different converters or multiple windings on a single converter shall be used. 								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-5190		The impedance between the unit secondary return and the unit structure (bonding stud) shall be less than 5 mΩ for its resistive term and less than 50 nH for its inductive term. 								C										x										c		FLX-PL-ALM-CU-0006 Rev 4.0  (FLEX FLORIS Calibration Unit AIT Plan)						x												unit TRB		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5210		Where  single-ended  signal  transmitters  are  used,  independent  signal  returns  shall  be  required.  Ground reference  lines  shall  not  be  used  as  signal  returns.  The  signal  receivers  shall  insulate  the  signal  lines  from power ground (differential amplifier, opto-coupler, transformer). 								NA																								x										X		NA: no single ended signal transmitters used in current design

		FLO-INS-GDI-REQ-5220		The use of common signal return  paths is  only  permitted for groups  of signals  belonging to the same family (analogue, digital, etc.) and originating from the same unit. 								C										x										c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5230		EGSE signal and power circuits interfacing with flight hardware shall simulate the original flight interfaces w.r.t.  power and signal characteristics, timing, grounding and isolation and test harness design. 								C																						FLX-RS-ALM-CU-0005 Rev 1.0 (EGSE Specification)		x

		FLO-INS-GDI-REQ-5240		The  EICD  shall  contain  the  grounding  diagram  for  each  unit  and  each  assembly,  including  return interconnection and detailed physical implementation. The following symbols shall be used: 								C										x										c		
FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.5.5

		6.5.5.1

		FLO-INS-GDI-REQ-5300		The harness shall be fixed onto the Unit/Sub-System structure in order to avoid any possibility of mechanical stress  on  wires,  wire  terminations  and  connectors  during  all  ground  operations  and  mission  phases.  As  a general rule it shall be fixed: 
-  at Unit/Sub-System level: the harness connector shall be fitted onto the equipment connector by appropriate locking systems; 
-  at interface level: the connectors shall be fixed on metallic brackets themselves fixed onto the IOM Structure.  								C										x										c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5310		The harness restraining systems shall not bring any stress at connector level. 								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5320		The isolation requirements between leads (which are not connected together), between shield and conductor or shield and shield (in case of over-shielding) shall be at least 10MΩ under 500V DC at both polarities. 								C										x										c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)						x												unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5330		All individual wire-to-pin interfaces shall be covered with heat shrink sleeves.								C										x										c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.5.5.2

		FLO-INS-GDI-REQ-5340		Power and signal lines shall be gathered into the following EMC classes: 
• Class 1 : power (primary / secondary); 
• Class 2 : digital signals, high level (non-sensitive) analogue signals (except RF); 
• Class 3 : pyrotechnics; 
• Class 4 : low level (sensitive) analogue signals; 
• Class 5 : RF signals (via coaxial lines, waveguides, microwave transmission lines). 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5350		Signals falling into different EMC classes shall be assembled to separate connectors and cable bundles. 
If not feasible, the separation shall be achieved by a row of grounded pins (to be agreed with Instrument Prime Contractor).  								C		x								x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.5.5.3

		FLO-INS-GDI-REQ-5360		The  wiring,  including  pins  and  sockets  of  connectors,  shall  be  made  redundant  for  all  critical  interfaces  (i.e. whose failure would cause failure of the Instrument, such as Calibration Unit motor winding, survival heaters). 								C								x		x								c		c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-5380		When  Unit/Sub-System  and  Equipment  is  made  redundant,  the  associated  wiring  shall  be  redundant  in  the same way and it shall be routed through separate connectors, separate  wire bundles and routed differently. 
This includes primary power interfaces. 
Note:  For   MIL_STD-1553B  bus  signals  the  applicability  of  this  requirements  depends  on  the  chosen  bus redundancy scheme (as per ND-E-38).  								C								x		x								c		c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		FLO-INS-GDI-REQ-5390		Cross strapping of redundant paths and circuits shall not be performed in the harness.								C								x		x								c		c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o														o

		6.5.5.4

		FLO-INS-GDI-REQ-5400		Connectors shall be made of material with a magnetism level of <= 200 nT (class B).								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5410		At least 1 ground pin per connector shall be provided. 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5420		All the leads and their returns shall be on adjacent contacts. 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5430		Connector shells shall be conA346:D346sidered to be a part of the cable shielding. 
All connector shells shall be made of metallic material  
The  shells  shall  be  electrically  conductive  and  shall  be  bonded  to  the  overall  harness  shield  and  to  the connector housing in order to provide a 360° termination around the internal cable bundle. 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5450		Connectors without back-shells are not allowed without demonstration by analysis and shall be submitted for approval by the Instrument Prime. 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5460		Power lines shall be twisted pairs.								C		x								x		c								c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5470		The twisted wires shall be routed through a connector on adjacent pins to minimize the wire loop.								C		x								x		c								c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5480		Daisy chaining of shield terminations shall be avoided. 								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5490		The resistive between cable shield and the adjacent grounding point shall be less than 2.5 mΩ.								C		x		x		x		x		x		c		c		c		c		c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)						x												unit TRB						o														o														o														o														o

		FLO-INS-GDI-REQ-5500		Shields  shall  not be  used  as  an  intentional  current  carrying  conductor  and  not  as  return  lines  for  power  and signal with the exception of the RF coaxial lines.								C										x										c		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.5.5.5

		FLO-INS-GDI-REQ-5510		For  sensitive  and  critical  functions,  an  over-shield  that  is  continuous  from  the  back-shells  of  each  of  the associated unit connectors shall be added. 								C										x										c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5520		All shields shall be terminated to chassis external to the unit enclosure.								C										x										c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5530		Every  cable  submitted  to  the  external  environment  (i.e.  external  to  the  Spacecraft/Instrument)  shall  be  over-shielded.								C										x										c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x												Motor cables outside CU but inside spacecraft cover+MLI				unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5540		All over-shielded grounding shall be accomplished with 360° conductive back-shells.								C										x										c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.5.5.6

		FLO-INS-GDI-REQ-5550		For Unit/Sub-System and Equipment connectors, crimping methods shall be preferred to soldering ones.								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.5.5.7

		FLO-INS-GDI-REQ-5560		Bundles shall be routed in contact to the structure. 
When not feasible, the maximum distance between the bundle and the structure shall be less than 1 cm.								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5570		Bundles thicker than 5 cm (in diameter) shall be avoided. 
Any deviation shall be subject to the Instrument Prime Contractor for approval.								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5580		Unit/Sub-System  &  Equipment  and  harness  layout  shall  be  planned  to  minimize  the  need  of  cable  bundles crossing. 								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.5.5.8

		FLO-INS-GDI-REQ-5590		The maximum current per wire size shall not exceed the values specified in ND-Q-11 paragraph 6.32.								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		FLO-INS-GDI-REQ-5600		Power bus connector shall implement the number of pins necessary to meet current derating rules. In addition, in case of failure of a pin, the current in the remaining pins shall remain below maximum rating current.								C		x								x		c								c		FLX-DR-ALM-CU-0001 Rev 4.0 (Design Report)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																unit MRR						o										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.6

		FLO-INS-GDI-REQ-6000		Deleted								Deleted

		6.6.1

		6.6.1.1

		FLO-INS-GDI-REQ-6010		Inrush current at unit switch on shall not exceed the following characteristics: 
-  dI/dt < 2 A/μs, Maximum 20 A 
-  Q < 0.5 x T trip-off  x IL (for LCL protected units only) 
With : IL = LCL Trip-Off current in [A] and T trip-off  = minimum specified LCL trip-off duration for IL. 
For unregulated power busses, this requirement shall be tested at maximum and minimum bus voltage. 				 from [ECSS-E-ST-20-07C], annex A3				NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.6.1.2

		FLO-INS-GDI-REQ-6020		The transient on the primary power bus distribution during switch-ON/OFF of a unit shall stay within the limits of the voltage transient envelope (see next figure Voltage Transient Envelope). 
This requirement is only applicable for units with internal switching devices.  								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-6030		Conducted voltage transients on the primary power bus, appearing during  nominal mode switching (excluding ON / OFF) or appearing during periodic < 1 Hz or aperiodic activities shall be ≤ 1 Vpp when measured with at least 100 MHz bandwidth. 								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.6.1.3

		FLO-INS-GDI-REQ-6040		Conducted narrow band current emissions (differential mode) in the frequency range 30Hz - 50MHz appearing 
on the unit's primary power lines shall not exceed the limits of next figure  
-  Next figure is applicable for units up to 1 A DC current consumption, at frequencies below 100kHz, the CE shall be < 80 dBμA (rms).  
-  For units demanding more than 1 A DC but not exceeding 100 A, this figure can be scaled proportionally to the actual DC current demand only for low frequencies, with an increase in dB given by 20 log10(I_DC).  
-  For units demanding more than 100A DC current consumption, the CE shall be < 120 dBμA (rms) for low frequencies.  				from [ECSS-E-ST-20-07C], annex A2				NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-6050		Conducted narrow band current emissions (common mode) in the frequency range 10 kHz – 50 MHz appearing on the unit's primary power lines shall not exceed the limits of next figure The emissions shall be measured up to 100 MHz (50-100 MHz for information only). 								NA																												x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-6060		In  case  of  internal  redundancy,  conducted  emission  test  frequency  domain,  differential  mode  and  common mode, and time domain emission tests shall be performed in both nominal and redundant configuration of the unit. 								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.6.1.4

		FLO-INS-GDI-REQ-6070		For primary power users, time domain conducted emissions, differential mode (ripple and spikes) shall be ≤ 300 mVpp. The voltage ripple shall be measured with at least a 100 MHz bandwidth.  
Time domain current emissions shall be < 10% of the units current consumption or < 300 mApp, whatever is less. 
The current ripple shall be measured with at least a 100 MHz bandwidth.								NA																										x		x						x		Applicable only in case Encoder electronics shall be part of the CU. Thus, no Encoder foreseen in present CU design.

		FLO-INS-GDI-REQ-6080		In case of internal redundancy, time domain emission tests shall be performed in both nominal and redundant configurations of the unit. 								NA																										x		x						x		Applicable only in case Encoder electronics shall be part of the CU. Thus, no Encoder foreseen in present CU design.

		6.6.1.5

		FLO-INS-GDI-REQ-6090		In the event of a single failure,  the amplitude of the  spectral signatures on the  primary power  lines shall  not exceed by more than 6dB the limits required for both differential and common mode emissions. 
The analysis is limited to a single failure on the main elements of the primary power interface. 
The unit subcontractor will justify by analysis or by breadboard tests the compliance to the present requirement.								NA																										x		x						x		Applicable only in case Encoder electronics shall be part of the CU. Thus, no Encoder foreseen in present CU design.

		6.6.1.6

		6.6.1.6.1

		FLO-INS-GDI-REQ-6100]		For unit which supplies secondary power lines, the maximum voltage emission in frequency domain levels for secondary power shall be verified according the level reported in the unit specification.								C										x										c						x		x								Limited to electrical nominal characterisitcs of motor, hall sensors and switches provided in the EICD and in component datasheets				unit DRB		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.6.1.6.2

		FLO-INS-GDI-REQ-6110		For  unit  which  supplies  secondary  power  lines,  the  maximum  voltage  emission  in  time  domain  levels  for secondary power shall be verified according the level reported in the unit specification. 								C										x										c				x		x		x								Limited to electrical nominal characterisitcs of motor, hall sensors and switches provided in the EICD and in component datasheets				unit DRB		na		na		na		na		na		na		na		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						o

		6.6.1.6.3

		FLO-INS-GDI-REQ-6120		Conducted Narrow band conducted emissions (common mode) in the frequency range 10 kHz  – 100 MHz as measured on the unit's signal bundles shall not exceed the limits of next figure 
This requirement applies also to secondary power bundles. 				from [ECSS-E-ST-20-07C], annex A4				NA																								x		x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.6.2

		6.6.2.1

		FLO-INS-GDI-REQ-6130		Primary  power  bus  powered  units  shall  not  exhibit  any  failures,  malfunctions  or  unintended  responses  when sine wave voltages of 1 Vrms in the frequency range 30 Hz - 50 MHz (modified combination of MIL-STD-461C CS01 and CS02 requirements) are developed across the power input terminals (differential mode). 
The applied sine  wave shall be amplitude modulated (50% AM)  with a modulation frequency of 1 kHz in the frequency range from 50 kHz - 50 MHz. 
 
The frequency sweep rate shall be adjusted based on the characteristics of each unit’s internal frequencies but shall not be faster than 3 min/decade or not less than 2 spot frequencies per octave. 
The requirement shall also be considered met when: 
a.  Frequency range 30 Hz – 50 kHz: 
The specified test voltage levels cannot be generated but the injected current has reached 1 A (rms), and the equipment is still operating nominally  
b.  Frequency range 50 kHz – 50 MHz: 
A  1-watt  source  of  50 Ω  impedance  cannot  develop  the  required  voltage  at  the  unit’s  power input terminals, and the unit is still operating nominally.  								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-6140		In  case  of  equipment  susceptibility,  the  injected  interference  level  will  be  reduced  until  the  units  recovers  its nominal performances.  
The susceptibility level threshold has to be recorded.								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.6.2.2

		FLO-INS-GDI-REQ-6150		Primary power bus powered units shall not exhibit any failure, malfunction or unintended responses when sine wave voltages of 200 mVrms in the frequency range 10 kHz - 50 MHz are injected between the primary power return and structure (common mode).  								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-6160		Primary power bus powered units shall not exhibit any failure, malfunction or unintended responses when sine wave currents of 80 dBμArms in the frequency range 50 kHz - 50 MHz are injected on to the bondstrap.  
As  an  alternative,  it  is  acceptable  to  use  the  test  method  of  [ECSS-E-ST-20-07C  Rev 1]  with  a  sine  wave voltage of 600mVpp in the frequency range 50 kHz - 50 MHz injected on signal bundle (common mode). The voltage shall be calibrated on a 50 Ohm test jig as per [ECSS-E-ST-20-07C Rev 1]. 								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-6170		The applied sine waves shall be amplitude modulated (50% AM) with a modulation frequency of 1 kHz in the frequency range from 50 kHz - 50 MHz.  
The frequency sweep rate shall be adjusted based on the characteristics of the units internal frequencies, but not faster than 3min/decade or not less than 2 spot frequencies per octave. 
The injected current shall be limited to 1A (rms), if necessary the voltage shall be reduced. 								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-6180		The equipment CM input filter shall be sized to sustain the CM CS test below rating.								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.6.2.3

		FLO-INS-GDI-REQ-6190		The  unit  shall  not  exhibit  any  failures,  malfunctions  or  unintended  responses  when  the  following  transient voltages  are  superimposed  on  the  primary  power  bus  inputs.  A  series  of  positive  spikes,  then  a  series  of opposite spikes superposed on the power voltage shall be applied. See net figure (note: only the positive spike 
is represented);  
The transient voltages to be applied on units connected on unregulated buses shall be the one defined in  next table. 				from [ECSS-E-ST-20-07C], annex A12 				NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.6.2.4

		6.6.2.4.1

		FLO-INS-GDI-REQ-6200		When secondary lines power a unit, the unit shall be tested with twice the maximum noise (or ripple) identified in the  relevant  power  specification  or  better  measured  between  these  2  units.  Those  fixed  CS  levels  shall  be submitted to Prime for approval.								NA		x								x																x		x						x		ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B
Applicable only in case Encoder electronics shall be part of the CU. Thus, no Encoder foreseen in present CU design.

		FLO-INS-GDI-REQ-6210		When a unit delivers secondary lines, the unit shall demonstrate under all EMC susceptibility tests (especially conducted  susceptibility  on  primary  power  lines)  that  the  maximum  noise  (or  ripple)  identified  in  the  relevant power specification between these 2 units is not exceeded.								NA		x								x																x		x						x		ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B
Applicable only in case Encoder electronics shall be part of the CU. Thus, no Encoder foreseen in present CU design.

		FLO-INS-GDI-REQ-6220		The conducted susceptibility specification for secondary power supplied units shall be reported in the supplied unit specification.								C										x										c		TBI				x		x								No analysis is performed 				unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		FLO-INS-GDI-REQ-6230		In  addition,  a  margin  of  at  least  +6dB  shall  be  demonstrated  in  frequency  domain  between  the  Contractor maximum specified emission and the supplier unit minimum specified susceptibility level.								TBA										x										c		TBI				x		x								No analysis is performed  
The compliance status is TBA and it will be then assessed when the value will be clarified.				unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		6.6.2.5

		FLO-INS-GDI-REQ-6240		The  unit  shall  not  exhibit  any  failures,  malfunctions  or  unintended  responses  when  sine  wave  current  of  80 dBμArms  in  the  frequency  range  50  kHz  –  100  (ADS:  50)  MHz  is  injected  into  the  bonding  strap  (the  EUT chassis being isolated from the ground plane). 								NA		x								x																x		x						x		ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B
Applicable only in case Encoder electronics shall be part of the CU. Thus, no Encoder foreseen in present CU design.						na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na

		6.6.3

		6.6.3.1

		FLO-INS-GDI-REQ-6250		The unit shall not exceed the specified limits in the range 30 MHz – 18 GHz (see next figure) 
For non RF units which do not feature high frequency clocks, the upper frequency can be limited to 2.5 GHz . 
Nevertheless the RE-notches described in next table above 1GHz shall be measured for all units.  
The limits are given in the next figure and table for the notches. Values are TBC by satellite prime contractor.				from [ECSS-E-ST-20-07C], annex A9 				C										x										c		TBI				x		x								no analysis				unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		FLO-INS-GDI-REQ-6260		For Instrument which are ON during launch and ground operations on launch pad: in addition to the radiated emission requirements defined in the VEGA / VEGA-C user manual shall be considered as per <RD20>. 
FLORIS instrument is ON on launch pad for final verification while it is OFF during launch.								C										x										c		TBI				x		x								CU is not ON during Launch						na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		6.6.3.2

		FLO-INS-GDI-REQ-6270		The Radiated magnetic field generated by units, shall not exceed the limits specified in next figure								C								x		x								c		c		TBI				x		x								no analysis				unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		6.6.4

		6.6.4.1

		FLO-INS-GDI-REQ-6280		The unit shall not show any malfunction or deviation from the specified performance when irradiated with the following E-fields:  
•  30 MHz to 18 GHz: 2 V/m rms  
•  In notch frequency bands defined in next table The radiated E-field shall be amplitude modulated by a sine wave at 1 kHz with a modulation depth of 50 % or Pulse Amplitude Modulated (PAM) by a pulse at 1 kHz, 50 % duty cycle.				IFE-080				C								x		x								c		c		TBI				x		x								no analysis				unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-GDI-REQ-6290		For  units  which  are  ON  during  launch  and  ground  operations  on  launch  pad:  in  addition  to  the  radiated susceptibility  requirements  defined  in  the  previous  paragraph,  the  radiated  susceptibility  requirements (frequency bands and values) defined in the VEGA / VEGA-C user manual shall be considered as per <RD20>. 
FLORIS instrument is ON on launch pad for final verification while it is OFF during launch.								NA																										x		x						x		NA: Unit off during launch and launch pad.

		6.6.4.2

		FLO-INS-GDI-REQ-6300		In the frequency range 0.1 - 10 Hz :  
•  For SM units: 3 mT  
•  For payload unit : with the hypothesis that the payload is mounted on an interface plane, the following values of the magnetic field (0.1 – 10 Hz) has to be taken into account :  






In the frequency range : 30Hz-100kHz :  
•  applicable only to units in the vicinity of magnetic field sources (d < 20 cm, those units will be defined by the Prime at beginning of the project)  











•   for all other units which can be susceptible in this frequency range : 120dBpT in 30 Hz - 100 kHz.								C										x										c						x		x								no analysis				unit test campaign

		FLO-INS-GDI-REQ-6310		In the case where a unit uses technologies which are known to be sensitive to AC or DC magnetic fields (e.g. USO's,  motors,  etc.),  this  sensitivity  shall  be  reported  together  with  an  estimate  of  the  maximum  allowed magnetic field. 								C										x										c						x		x												unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		6.6.5

		FLO-INS-GDI-REQ-6320		If not explicitly defined in the unit specification, the magnetic moment of any unit, when measured along any reference axis, shall be kept lower than 0.1 Am2.								C										x										c						x		x												unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		FLO-INS-GDI-REQ-6330		The use of permanent magnet shall be agreed with the Instrument Prime Contractor.				[ECSS-E-ST-20-07C], annex A6 				C										x										c				x																unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		FLO-INS-GDI-REQ-6340		Instrument (IOM & ICU) and  Unit/Sub-System magnetic moments  level shall be measured and / or assessed using configurations considering maximum consumptions wrt. power or current.				from [ECSS-E-ST-20-07C], annex A6				C										x										c						x		x												unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		6.6.6

		FLO-INS-GDI-REQ-6350		The unit shall not be susceptible when submitted to pulses of 30 Ap min, 30 ns min duration at mid height and a rise time > 3 A/ns, generated via a 6 kV spark gap and coupled into the unit harness over 20 cm of coupling wire. If the spark gap is difficult to procure, commercial ESD generator with an appropriate ad hoc circuit R,C can be an acceptable alternative.  
The pulses shall be applied at a rate of 1 Hz, with at least 15 positive and 15 negative pulses. 				from [ECSS-E-ST-20-07C], annex A15 				C										x										c						x		x												unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		6.7

		6.7.1

		FLO-INS-GDI-REQ-7090		It  shall  be  possible  to  control  all  Instrument  and  Unit/Sub-System  switchable  items  (switches,  relay,  DCDC converters powering subsystems,…) individually by TC. 								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7100		The effect of a command shall not depend on previously received command (e.g. Toggle commands shall not be allowed) and it shall not change in time. 
The only exception shall be for those TCs requiring before their execution, due to safety reasons, the reception of an arm/enable TC. 								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7110		The critical TC (i.e. those TC that can damage the Instrument and Unit/Sub-System) shall be preceded by an arm/enable TC. 								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7120		It shall be possible to repeat the same telecommand several time in succession without impacting the nominal operations. 								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7150		All instrument and Unit/Sub-System HW/SW protections can be disabled by TC. 								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7160		It  shall  always  possible  to  send  direct  commands  to  Unit/Sub-System  actuators  (bypassing  the  control  loops controlling such actuators). 								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7170		It shall be possible to update parameters used by Instrument and Unit/Sub-System control loops by TC.								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7180		The delay needed between two TCs shall be identified by Unit/Sub-System Contractor and reported in the User Manual. 								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		6.7.2

		FLO-INS-GDI-REQ-7200		The TM rate and the accuracy of each TM item needed to allow full observability of  Instrument and Unit/Sub-System  health  and  status  allowing  the  detection  of  failures  and  the  execution  of  all  the  nominal/contingency operations shall be defined by Unit/Sub-System Contractor and reported in the user manual.								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7210		The status of all internal switches/relays/protections shall be reported in Instrument and Unit/Sub-System TM.								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7220		All the switches/relay/protections/automatism shall be identified by Unit/Sub-System Contractor and reported in the switching diagrams together with the indication of all associated TC and TM. 								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7230		All  the  programmable  instrument  and  Unit/Sub-System  parameters  shall  be  reported  in  TM  (monitoring information, thresholds, flags, tables, …) and not only accessible by means of memory dumps. 								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7240		All  the  telemetry  calibration/processing  needed  to  retrieve  the  TM  information  shall  be  defined  by  Unit/Sub-System and Equipment Contractor and included in the User Manual. 								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7250		It  shall  be  always  possible  to  revert  on-ground  any  calibration/processing  done  by  Unit/Sub-System  and Equipment on any TM item. 								NA																								x												ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7260		A TM item shall not be split in several TM items not contiguous into the TM packet.								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7310		All  the  inputs  used  by  Instrument  and  Unit/Sub-System  HW/SW  automatic  processes  (including  protections) shall be included in the Instrument and Unit/Sub-System TM. 								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7320		All commands automatically generated by the SW shall be reported in TM or by means of TM and/or events. 
Relevant output of autonomous functions allowing ground to be informed of their actions shall be present in TM.								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7340		Each  controlled  heater  shall  have  an  associated  temperature  sensor  whose  readout  shall  be  acquired  and included in Instrument and Unit/Sub-System TM. 								NA																								x				x						X		NA: no heaters foreseen in current configuration

		FLO-INS-GDI-REQ-7350		All TM related to a transient event shall be latched and not cleared until read.								NA																										x		x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-GDI-REQ-7360		The bi-level status shall be compliant with the following definition 
- logical level 1 shall correspond to : ON, enabled, armed, powered, closed (in case of relays) 
- logical level 0 shall correspond to: OFF, disabled, disarmed, not powered, opened (in case of relays) 								NA		x								x														x				x

		6.7.3

		FLO-INS-GDI-REQ-7430		The Unit/Sub-System shall be able to withstand any interruption of S/Cperiodic management without risks for its safety (performances will not be guaranteed in these cases) 								C										x										c		TBI		x				x												unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		FLO-INS-GDI-REQ-7450		If some monitoring or failure detection/isolation is needed to be performed by the satellite or ground segment they shall be subjected to authorisation from Customer and shall be defined and described by Instrument and Unit/Sub-System Contractor. The definition shall include also the needed reaction time.								C										x										c		tBI		x																CDR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		FLO-INS-GDI-REQ-7480		Deleted								Deleted

		FLO-INS-GDI-REQ-7550		Deleted								Deleted

		FLO-INS-GDI-REQ-7560		Deleted								Deleted

		6.8

		FLO-INS-GDI-REQ-8000		It shall be possible to calibrate every GSE delivered by the Contractor. 								C																						FLX-RS-ALM-CU-0005 Rev 1.0 (EGSE Specification		x

		FLO-INS-GDI-REQ-8010		Any  GSE  delivered  by  the  Contractor  shall  be  compatible  for  using  it  with  any  model  of  a  Unit/Sub-System/Equipment (not a specific GSE for each unit model). 								C																						FLX-RS-ALM-CU-0005 Rev 1.0 (EGSE Specification		x

		FLO-INS-GDI-REQ-8020		The  Ground  Support  Equipment  (GSE)  shall  be  designed  to  allow  the  performance  of  all  on-ground  AIV activities, including storage, both in Europe and at the launch site, in a controlled environment with a minimum cleanliness level of ISO 8 Class. 								C																						FLX-RS-ALM-CU-0005 Rev 1.0 (EGSE Specification		x

		FLO-INS-GDI-REQ-8040		No hardware or software failure of ground support or test equipment shall cause damage to interfacing Flight Hardware 								C																						FLX-RS-ALM-CU-0005 Rev 1.0 (EGSE Specification		x

		7

		7.1

		FLO-INS-EVT-REQ-2000		Unless otherwise specified, the tests executed at ambient shall be done in the below conditions 
Pressure  970 to 1050 mbar 
Humidity   40% to 60% 
Temperature   22 ± 3 °C 
Whenever ambient conditions must be closely controlled in order to obtain reproducible test results a reference temperature  of  21°C,  a  relative  humidity  of  50  %  and  an  atmospheric  pressure  of  1013  mbar  shall  be  used together with whatever tolerances are required to obtain the desired precision of measurement.  
Actual ambient test conditions shall be recorded periodically during the test period. 								C		x		x		x		x		x		c		c		c		c		c				x																init test campaign						o														o														o														o														o

		7.2

		FLO-INS-EVT-REQ-2010		The tests on Unit/sub-system Qualification models shall include as a minimum the following sequence as per [ND-E-03]:
• inspection,
• physical properties,
• initial full functional performance tests,
• shock tests 
• sine vibrations
• random vibrations
• post vibration functional tests,
• temperature cycling in thermal vacuum (qualification 8 cycles) with functional/performance test at operative extremes
• post temperature functional/performance tests,
• EMC tests,
• ESD tests,
• final full functional /performance tests,
• final inspection.
Full performance tests shall be applied at minimum before and after the test sequence								C								x										c						x																unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o										na		na		na		na		na		na		na

		FLO-INS-EVT-REQ-2020		Modifications, repair, replacement or refurbishment of an item, which failed an initial test, shall be subject to a retest agreed by Customer. 								C								x		x								c		c				x																		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-EVT-REQ-2030		The tests on Unit/Sub-System PFM models shall include as a minimum the following sequence as per [ND-E-03]:
• inspection,
• physical properties,
• initial full functional performance tests,
• sine vibrations
• random vibrations
• post vibration functional tests,
• temperature cycling in thermal vacuum (proto-flight 4 cycles) with functional/performance test at operative extremes
• post temperature functional/performance tests,
• EMC tests,
• final full functional /performance tests,
• final inspection.
Full performance tests in ambient conditions shall be applied at minimum before and after the test sequence. 								C										x										c				x																unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		FLO-INS-EVT-REQ-2040		Performance Test shall be repeated before and after each environmental test.  								C								x										c						x																unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o										na		na		na		na		na		na		na

		7.3

		FLO-INS-EVT-REQ-2050		The maximum allowable tolerances on test conditions during environmental testing shall be as indicated in table below  unless  otherwise  specified  (Relaxation  of  tolerance  can  be  proposed  for  approval  by  Contractor  to Customer). 				 ND-E-03				C								x										c						x																unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o										na		na		na		na		na		na		na

		7.4

		FLO-INS-EVT-REQ-2060		Performance compliance with respect to design specifications  and un-degraded functional performance before, during and after the specified environmental loads are required and considered part of the Unit Qualification/Acceptance. 								C								x										c						x																unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o										na		na		na		na		na		na		na

		FLO-INS-EVT-REQ-2070		Performance Verification criteria shall be stated in the relevant test procedure, and shall reflect the BOL design expected values. 
In case the actual design features better performances than the ones specified, success criteria shall be set to the actual design performance, not to the specified performance.								C								x		x								c		c				x																unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o										na		na		na		na		na		na		na

		FLO-INS-EVT-REQ-2080		Expected variation of performance (i.e. with temperature) if any shall be reflected in the expected values.								C								x		x								c		c				x																unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-EVT-REQ-2090		When a requirement of performance stability with temperature is present, this shall be verified in the relevant temperature range in between the test initial reference and final reference test during the last cycle. 								C								x										c						x																unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-EVT-REQ-2100		When  a  requirement  of  performance  stability  ground  to  orbit  is  present,  this  shall  be  verified  before  after mechanical testing and before after TV cycling.								C								x										c						x																unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o										na		na		na		na		na		na		na

		7.5

		FLO-INS-EVT-2110		Deleted								NA		x								x

		FLO-INS-EVT-2120		A failure shall include, but not be limited to, an occurrence of any of the following: 
• Performance functionally beyond the design limits, test specification, criteria, or procedures. 
• Intermittent or erratic unit performance.
• Necessity of repeated adjustment to sustain acceptable unit operation, initial or setup adjustments excluded.
• Unexplainable operation drift from initial or setup performance conditions (applicable even though unit performance may still be within specification limits)
• Overstress of end-item hardware caused by test equipment when an evaluation of the overstress has not or cannot be ascertained.
• Part failure.
• Deviation with respect to the Test Procedure as agreed during the TRR.
• Failure of test equipment.								C								x		x								c		c				x																unit test campaign		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		7.6

		FLO-INS-EVT-REQ-2160		Measuring  instruments  accuracy  and  test  equipment  shall  be  better  than  one  tenth  of  the  tolerance  of  the variable to be measured. 
Measuring error budget shall be presented when not directly coincident with equipment accuracy.								C																						FLX-RS-ALM-CU-0005 Rev 1.0 (EGSE Specification)		x

		7.7

		FLO-INS-EVT-2200		Procedure  for  performing  all  required  tests  in  accordance  with  detailed  test  plans  shall  be  issued  by  the Contractor  and approved by the Customer.  
Test  plans  shall  be  based  on  the  specified  performance,  a  failure  modes  and  effects  analysis,  and  the  test requirement.  
The pass-fail test criteria shall be determined prior to the test start.  
Pattern or lot associated failures that may occur shall be identified as potentially critical failures.  
The test plans and procedures shall provide traceability of pass-fail criteria to design requirements.  								C		x		x		x		x		x		c		c		c		c		c		FLX-PL-ALM-CU-0006 Rev 4.0  (FLEX FLORIS Calibration Unit AIT Plan)		x												procedure to be issued				unit TRR						o														o														o														o														o

		FLO-INS-EVT-2210		Results of the test shall be documented in test report. 
Raw data files shall be available upon request.  								C		x		x		x		x		x		c		c		c		c		c		FLX-PL-ALM-CU-0006 Rev 4.0  (FLEX FLORIS Calibration Unit AIT Plan)		x												procedure to be issued				unit TRR						o														o														o														o														o

		7.8

		7.8.1

		FLO-INS-EVT-REQ-2300		The  quasi-static  test  levels  defined  to  be  applied  to  each  Unit/sub-system  are  specified  in  the  relevant specification <AD103> (levels are 0-to-peak) and shall be used for qualification. 
They shall be applied at the base of the Unit/sub-system (interface plane) which shall be hard-mounted on the vibration adapter. 
These tests shall be performed during sine test at low frequency (below 20 Hz). 								C								x		x								c		c				x												Quasi Static Frequency at 35Hz for 40g amplitudes.				unit TRR		na		na		na		na		na		na		na						o														o														o														o

		FLO-INS-EVT-REQ-2350		The  sine  test  levels  defined  to  be  applied  to  each  Unit/sub-system  are  specified  in  the  relevant  specification <AD103> (levels are 0-to-peak) and shall be used for qualification. The levels shall be sequentially applied on each of the three orthogonal direction of the Unit/sub-system. 
They shall be applied at the base of the Unit/sub-system (interface plane) which shall be hard-mounted on the vibration adapter. 
Acceptance levels are 1.25 times lower than these qualification levels.  
Qualification testing shall be with a sweep rate of 2 octaves per minute, one sweep up. 
Acceptance testing shall be with a sweep rate of 4 octaves per minute, one sweep up. 
The units that are active at launch shall be operating during the tests. 								C								x		x								c		c				x																unit TRR		na		na		na		na		na		na		na						o														o														o														o

		FLO-INS-EVT-REQ-2370		Random vibration levels defined in <AD103> shall be used for vibration qualification . They shall be applied at the base of the Unit/Subsystem (interface plane) which shall be hard-mounted on the vibration adapter. 
Acceptance levels are 3db lower than the qualification levels for PSD level in g²/Hz. 
Test duration shall be 120 s per axis for qualification testing and 60 s for acceptance testing. 
The units that are active at launch shall be operating during the tests. 								C								x		x								c		c				x												PFM tested with qual. Loads at acceptance durations and sweep rate.				unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-EVT-REQ-2390		The  Unit/Subsystem  qualification  against  shock  test  shall  be  performed  at  the  specified  level  in  the  relevant specification <AD103>. 								C								x										c						x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o										na		na		na		na		na		na		na

		FLO-INS-EVT-REQ-2400		Functional tests shall be conducted after full level exposure (including low levels) in the three axes.								C								x										c						x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o										na		na		na		na		na		na		na

		FLO-INS-EVT-REQ-2410		Prior to (frequency search) and after Vibration tests (Sinusoidal and random), a low level sine sweep shall be applied on all 3 axes to demonstrate that not degradation occurred.  
Level, frequency range and sweep rate shall be: 
Amplitude 0.5 g (TBC), 
Frequency 5 Hz to 2000 Hz (TBC), 
Sweep rate 2 octave per minute, one sweep up (TBC).								C								x		x								c		c				x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-EVT-REQ-2420		PFM Models shall be tested at qualification level and acceptance duration. 								C										x										c				x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		7.8.2

		FLO-INS-EVT-REQ-2430		Deleted								Deleted		x								x

		FLO-INS-EVT-REQ-2435		Thermal environment tests at Unit/sub-system level, defined in <AD103>, shall include Thermal vacuum cycling tests. 								C								x		x								c		c				x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-EVT-REQ-2440		Thermal cycling tests at IOM Subsystem level shall include :
• Verification of performance in thermal vacuum flight representative conditions with a number (minimum 2) of test cases representative of the flight orbit/lifetime (PFM/QM models)
• Verification of performance stability after thermal vacuum cycling tests (PFM/QM models)
• Verification of flight hardware integrity after cycling and absence of workmanship errors revealing under extreme thermal vacuum conditions								C								x										c						x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o

		FLO-INS-EVT-REQ-2450		When a IOM Sub-System is composed of more than one unit, the thermal vacuum performance verification shall be performed with both units in Thermal Vacuum Chamber at the relevant foreseen levels to be applied at same time to both Units. 								C								x		x								c		c				x												no second unit				unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-EVT-REQ-2455		Thermal cycling tests at sub-system level shall include :
• Verification of performance in thermal vacuum at minimum and maximum operative (PFM/QM models)
• Verification of performance stability after thermal vacuum cycling tests (PFM/QM models)
• Verification of flight hardware integrity after cycling and absence of workmanship errors revealing under extreme thermal vacuum conditions								C								c		x								c		c				x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-EVT-REQ-2460		For IOM Subsystem with thermal control items , a thermal balance test (TBT) shall be performed in order to:
• provide data for the verification of the thermal mathematical model as part of the thermal control qualification,
• demonstrate the suitability of the thermal control design, 
• verify the performance of thermal control hardware,
• provide data about sensitivity of the thermal control design with respect to parameter changes (e.g. heat dissipation)								NA																								x										X		NA: no thermal control item in the CU current design

		FLO-INS-EVT-REQ-2470		For Unit/Subsystems containing optical elements that the last Thermal cycling stabilization dwell shall be a warm one to avoid condensation.								C								x		x								c		c				x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-EVT-REQ-2480		For E-box Unit/Subsystems and Units dissipating power, if redundancy is present, thermal vacuum cycling dwell shall be applied both in main and redundancy operative conditions. Number of cycles in main and in redundancy operative conditions to be proposed by the Contractor and approved by the Customer.								C								x		x								c		c				x												No ebox subsystem				unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-EVT-REQ-2490		Thermal vacuum cycling test sequence shall be include 8 cycle for qualification and 4 cycles for acceptance and proto-qualification, dwell time minimum 2 hours after stabilization, temperature rate <20 °C/min 								C								x		x								c		c				x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														o

		FLO-INS-EVT-REQ-2500		Cold start up shall be tested both in the first and the last thermal vacuum cycles. Cold startup shall be specified in the SS URD <AD103>. 								C								x										c						x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o										na		na		na		na		na		na		na

		FLO-INS-EVT-REQ-2510		Housekeeping  parameters  shall  be  continuously  monitored  during  Thermal  Vacuum  Cycling  both  during stabilization dwells and transient. 								C								x		x								c		c				x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														O

		FLO-INS-EVT-REQ-2520		At the end of each operative stabilization dwell Unit performances shall be verified.								C								X										C						x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o										NA		NA		NA		NA		NA		NA		NA

		FLO-INS-EVT-REQ-2530		Thermal Vacuum Cycling test sequence shall be as follows, unless differently agreed:
• Initial reference
• Performance test in air at ambient
• Performance test in vacuum at T ambient
• Not Operative first cycle
• Switch off
• Bakeout stabilization.
• Tmax not operative stabilization 
• Tmax start up stabilization
• Switch on (Hot Start Up) and start HK monitoring
• Tmax operative stabilization and performance test
• Switch off
• Tmin not operative stabilization
• Tmin start up stabilization
• Switch on (Cold Start Up) and HK monitoring
• Tmin operative stabilization and performance test
• Operative cycles 
• Tmax operative stabilization and HK monitoring
• Tmin operative stabilization and HK monitoring
• Last Operative cycle 
• Tmax operative stabilization and performance test
• Tmin operative stabilization and performance test
• Final reference
• Switch off
• Tmin not operative stabilization
• Tmin Cold Star Up stabilization and Switch on
• Tmin operative stabilization and performance test
• Performance test in vacuum at T ambient
• Performance test in air at ambient								C								X		X								C		C				x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														O

		FLO-INS-EVT-REQ-2540		For  Unit/sub-system  whose  Thermal  Control  is  under  Contractor  responsibility,  qualification  and  acceptance operative and not operative temperature ranges are defined by the  Contractor based on the relevant thermal analyses and margins. 								NA																								x										X		NA: Cu thermal control is performed by design and not actively controlled. 

		FLO-INS-EVT-REQ-2550		Applied Temperature during Thermal Vacuum Cycling shall reflect the expected Temperature values along the whole Unit/sub-system life-cycle (baking, ground AIT, storage, launch, in orbit BOL and EOL). 								C								X		X								C		C				x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														O

		FLO-INS-EVT-REQ-2560		During TVC the unit/sub-system shall be bolted to a thermally controlled heat sink using the flight design. 								C								X		X								C		C				x																unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						o														O

		7.8.3

		7.8.3.1

		FLO-INS-EVT-REQ-3000		During  the  EMC  tests,  the  primary  power  bus  impedance  (to  be  provided  by  Satellite  Prime  Contractor  after PDR) shall be simulated by an appropriate Line Impedance Stabilization Network (LISN) inserted between the EGSE power supply and the Unit/sub-system under test. The LISN shall be provided by Contractor.								NA																								x				x								ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B

		FLO-INS-EVT-REQ-3010		Test shall be performed on both nominal and redundant sides of Unit/sub-system.								C		x								x														x				x

		FLO-INS-EVT-REQ-3020		Test conditions shall be in accordance with section 5.2 of normative document [NE-E-13]. 								C		x								x														x

		7.8.3.2

		FLO-INS-EVT-REQ-3030		The following tests shall be performed 
• Bonding and Isolation, in accordance with section 7.8.3.2.1
• In-rush Current, in accordance with section 7.8.3.2.2.
• Conducted Emissions on Power Lines, Differential Mode, in accordance with section 7.8.3.2.3.
• Conducted Emissions on Power and Signal Lines, Common Mode, in accordance with section 7.8.3.2.4.
• Current ripple in differential and common mode, in accordance with section 7.8.3.2.5.
• Conducted susceptibility of primary power lines, differential mode, in accordance with section 7.8.3.2.6.
• Conducted susceptibility of primary power lines, common mode, in accordance with section 7.8.3.2.7.
• Conducted susceptibility of primary power lines, transients, differential and common mode, in accordance with section 7.8.3.2.8.
• Radiated emissions, Electric field, in accordance with section 7.8.3.2.10.
• Radiated emissions, Magnetic field, in accordance with section 7.8.3.2.11.
• Radiated Susceptibility, Electric field, in accordance with section 7.8.3.2.12.
• Radiated Susceptibility, Magnetic fields, in accordance with section 7.8.3.2.13.
• Electrostatic discharge susceptibility, in accordance with section 7.8.3.2.14.
• Magnetic moment, in accordance with section 7.8.3.2.15.								C								X												c				x				x								as per agreement from URR				unit TRR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						O

		7.8.3.2.1

		7.8.3.2.2

		7.8.3.2.3

		7.8.3.2.4

		7.8.3.2.5

		7.8.3.2.6

		7.8.3.2.7

		7.8.3.2.8

		7.8.3.2.9

		7.8.3.2.10

		7.8.3.2.11

		7.8.3.2.12

		7.8.3.2.13

		7.8.3.2.14

		7.8.3.2.15

		8

		FLO-INS-EVT-REQ-5000		Atomic oxygen produces erosion of materials exposed to it. 
The atomic oxygen environment specified in [ND-E-04] is applicable. 
Any surface of the FLORIS instrument with view to open space shall be identified together with the respective materials and atomic oxygen yield. 								C										x										c				x												This is only applicable to Sun and Nadir aperture and baffle vanes				CDR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						O

		FLO-INS-EVT-REQ-5010		The  materials  located  on  the  outside  of  the  Instrument  Optical  Module  shall  be  able  to  withstand,  without induced  degradation  of  mission  products,  the  effects  of  an  atomic  oxygen  integrated  fluence  of  2.8  10^20 atoms/cm² for the whole mission life. 								C										x										c				x		x										This is only applicable to Sun and Nadir aperture and baffle vanes				CDR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						O

		FLO-INS-EVT-REQ-5020		The  external  surfaces  of  FLORIS  instrument  shall  be  designed  to  withstand  the  flux  of  space  debris  and micrometeoroids defined by the models specified in Section 10.2 of [ND-E-04]. 								C										x										c				x		x										Design against MM impacts is not in the scope of work at  CU  level. The analysis is limited to assess the risk probability 
see Document with detailed imput from LDO  ALM-PRO-3465 Rev 1.0				CDR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						O

		FLO-INS-EVT-REQ-5030		The impact of micrometeoroids and space debris shall be considered in instrument level risk and performance budgets 								TBA										x										TBA				x												TBA:  LDO to provide input, ALM to provide associated risk assessment on CU performance				CDR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						O

		FLO-INS-EVT-REQ-5040		The  debris  model  MASTER  2009  and  the  Grün  micrometeoroid  model  should  be  applied.  The  use  of  other environments should be avoided, unless dictated by program requirements; 
For  initial  assessment  the  MASTER-2009  microparticle  flux  for  random  tumbling  surfaces  as  provided  in FIGURE and TABLE can be applied in combination with: 
1.  incidence angle of 45 degrees 
2.  particle velocity of 15 km/s of space debris and 25 km/s for meteorites 
 
For targets with significant preliminary risk levels (>1‰; TBC) a detailed assessment considering actual surface orientation and particle incidence shall be performed using numerical tools. 								TBA										x										TBA				x		x										To be flown down to LDO for assessment by ALM on FLO-INS-EVT-REQ-5030				CDR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						O

		FLO-INS-EVT-REQ-5060		The models adopted for debris and micrometeoroids impact risk assessment shall contain:
• Explosion Fragments,
• Collision Fragments,
• Launch/Mission related objects,
• NaK-droplets,
• SRM slag,
• SRM Al2O3 dust,
• Paint flakes,
• Ejecta,
• MLI,
• Meteoroids.								TBA										x										TBA				x		x										To be flown down to LDO for assessment by ALM on FLO-INS-EVT-REQ-5030				CDR		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na		na						O

		FLO-INS-EVT-REQ-5070		The risk of lethal impacts shall be taken into account during the spacecraft/mission reliability computation.								NA																				NA				x		x										ref FLX-SOW-FNM-INS-0005 Rev 2 Appendix B
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Used notation of the Optical Element (Type of the optical element)
Example for a Telescope lens: TL1 (Biconic Lens)

Requirements

Values

‘Comments/Notes

Overall Dimension (mm)

Form and dimension.
Ex: Rectangular: 76 x 10

Clear Aperture (mm)

Form and dimension:
Ex: Rectangular: 72 x 6

Radius of Curvature (mm)

R1=120.17 £0.06 (CX)

The first surface (R1) is biconic

R2 = 489.63 £ 2,67 (CX)
Thickness (mm) 8801
Distance o next element (mm) 2352005
Form Tolerances (3)) ~03)
Centering tolerances (4/) (arcsec) | 30

Surface imperfect. olerances (5/)

5/1x0.16; C1x0.16; L1x0.016

Roughness

Frontand Back
Rq0.001; P3,
‘Sampling 0.0011/0.35

Position (x, y) (mm)

Mounting: £ 0.05
GTO: £0.005
In orbit: + 0.0007

Tit (x, v, 2) (arcsec)

Mounting: & 30

GTO: +35

In orbit: £ 5
Max Incidence angle (deg) A7t
Material Fused Silica

Coating

AR (speciral band 667-780 nm)

Average Transmission > 0.995 for
each surface

Coating Area (including margin)

Form and dimension:
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