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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 each requirement listed in [AD 103]. 
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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 with respect to URD issue 6.0 is reported in Appendix A. This matrix 

refers to the URD issue 6.0 although the related CCN has not been discussed.  
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Project: 17-10P-225 FLORIS CU

Doc: FLX-VCD-ALM-CU-0001

Rev: 6.0

Date: 01.02.2019

Int. ref: ALM-PRO-3454

Compliance Matrix to 

FLORIS Calibration Unit URD

FLX-RS-FNM-INS-0006 Rev. 6.1.1 10.07.2018

Req.# Requirement Description Note Parent
Type vs 

Precedent 
Issue

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 

Model/Level
Verification Stage

Executive 
Doc

Close-out 
Doc

Verified 
O/C

RfW/RFD 
Number

RfW RfD Status 
[Open/Closed]

Remarks NCR
Executive 

Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR Executive Doc Close-out Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR Executive Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Clos
ed]

Remarks NCR

§1 INTRODUCTION

§1.1 Scope 

§1.2 Applicability 

§1.3 Instrument Overview 

§2 documents

§2.1 Applicable Documents 

§2.2 Normative Documents

§2.3  Reference Documents

§3 DEFINITIONS AND ACRONYMS 

§3.1 Terms and Definitions

§3.1.1 BOL/EOL 

§3.1.2 CU Observation (Earth Nadir) view LoS  (direction) 

§3.1.3 CU rotor Observation Baffle Axis (Rotor_obs_baffle_Axis) 

§3.1.4  CU Sun view LoS  (direction)

§3.1.5 Dark Calibration

§3.1.6 End Of Life (EOL)

§3.1.7 Solar Calibration

§3.1.8 Stray-Light 

§3.1.9 Customer and Contractor

§3.2 Acronyms

§3.3 Instrument breakdown 

§3.4 Requirement Numbering 

§4 Calibration Unit description

§5 SubSystem/ General Requirements 

§5.1 Functional requirements

§5.1.1 General requirements 

FLO-CU-URD-REQ-0010 

All  requirements,  hereafter,  if  not  differently  specified,  are  applied  to  the  Calibration  Unit  in  

the whole  operational  life  considering  all  environmental  effects,  tolerances,  drifts  and  

degradation occurring from Beginning to End of Life (BOL/EOL) conditions.

FLO-TRD-

REQ-0200
C X X NA NA NA C C

FLX-RP-ALM-CU-0002 

(Functional Analysis)
x EQM; PFM CDR NA NA NA NA NA

performance requirements 

are verfied starting from EQM 

level

NA NA NA NA NA NA

performance 

requirements are verfied 

starting from EQM level

NA NA NA NA NA NA

performance 

requirements are 

verfied starting from 

EQM level

NA
Multiple: specified 

for each requirment

Multiple: 

specified for 

each 

requirment

O multiple multiple O

FLO-CU-URD-REQ-0020

The radiometric calibration concept shall consider a 2-points calibration: 

-  Sun calibration: by observing a reflection diffuser; 

-  Dark calibration: with the instrument observing a dark target. 

FLORIS-

GEN-REQ-

0100, 

FLORIS-

OBS-REQ-

0350

C X NA NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report):
x x EQM; PFM CDR NA NA NA NA NA

no diffuser or black target in 

the model
NA NA NA NA NA NA

no diffuser or black 

target in the model
NA NA NA NA NA NA

no diffuser or black 

target in the model
NA O O

FLO-CU-URD-REQ-0030

The unit concept shall not have single points of failure. 

 

Notes:  

-  With the exception of the CU motor body; 

-  Single Point Failure to be agreed with customer for bearings. 

LO-TRD-

REQ-2410
NC X X NA NA NA NC NC

FLX-DR-ALM-CU-0001 

(Design Report):

Beside motor, there are 

the following SPF:

- Reduction Drive

- Bearing

x x EQM; PFM CDR NA NA NA NA NA single block model NA NA NA NA NA NA NA NA NA NA NA NA NA

FLX-DR-ALM-CU-

0001 (Design 

Report)

FLX-DR-ALM-CU-

0001 (Design 

Report)

O

FLX-RFD-

ALM-CU-

0014 

Issue 1.0

open

FLX-DR-ALM-CU-

0001 (Design 

Report)

FLX-DR-

ALM-CU-

0001 

(Design 

Report)

O

FLX-RFD-

ALM-CU-

0014 

Issue 1.0

open

§5.1.2 Specific requirements 

FLO-CU-URD-REQ-0040

The Calibration Unit (CU) shall move a carousel, with the performance requirements in section 5.2 

around rotation axis of movement. During operation, the carousel shall be moved to three different 

Positions allowing the instrument modes: 

- Sun Calibration Position; 

-  Dark Calibration Position; 

-  Earth Observation Position. 

FLO-TRD-

REQ-0980
C X X X X NA PC PC C C

FLX-DR-ALM-CU-0001 

(Design Report):

STM: no functional or 

performance requirement 

to be satisfied: mass 

dummy.

CUIS: shall  comply with 

functional requirements 

and not performance 

requirements

x x CUIS; EQM; PFM CDR NA NA NA NA NA mass dummy NA O O O O

FLO-CU-URD-REQ-0045

In launch position the following is applicable: 

1.  optical  elements  (sun  diffuser,  black  target  and  Instrument  Aperture)  shall  be  protected from 

the particular contamination of the launcher environment closing the exposure of the CU Nadir Baffle 

to the Nadir aperture.  

2.  optical elements (sun diffuser, black target and Instrument Aperture) shall not be exposed to the 

particular contamination of the launcher environment from the Sun port 

3.  No light from the Sun Port and from the nadir aperture shall enter the Instrument Aperture. 

 

Note:  

- The Contractor can propose an additional Position than the ones defined in requirement FLO-CU-URD-

REQ-0040 (if needed). 

-  The design of the Nadir Baffle veins can be optimized adding a specific ‘protective vein’ to close the 

Nadir aperture without having effect on baffle performance (i.e. straylight). 

Contractor’s design shall be agreed with Customer. 

LO-TRD-

REQ-0980

1) C

2) C

3) C

X X X X NA PC PC C C

STM: mass dummy no 

optical elements, no 

moving parts.

CUIS: all positions are 

available, no optical 

elements are present, light 

tightness not verified.

EQM/PFM: ALM-DES-225-

0001_D (FLORIS Calibration 

Unit - MICD)

x x CUIS; EQM; PFM CDR NA NA NA NA NA mass dummy NA O

CUIS: all positions are 

available, no optical 

elements are present, 

light tightness not 

verified

O

CUIS: all positions are 

available, no optical 

elements are present, 

light tightness not 

verified

O O

FLO-CU-URD-REQ-0050 

Mechanical  end  stops,  which  shall  come  into  operation  in  case  of  a  malfunction,  shall  be 

implemented in the design (both ends). After running multiple times into the mechanical end stop 

configuration full function without (w/o) performance degradation shall be guaranteed.

C X X X X NA NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report):
x x CUIS; EQM; PFM CDR NA NA NA NA NA mass dummy NA O O O O

FLO-CU-URD-REQ-0055  
Absolute  position  information  within  the  whole  mechanical  angular  range  shall  be  provided 

compatible with the position knowledge requirement in paragraph 5.2.1.3. 
C X X X X NA NA NA C C

via step counting and point 

sensors. No encoder 

embedded

FLX-DR-ALM-CU-0001 

(Design Report)

x CUIS; EQM; PFM CDR NA NA NA NA NA mass dummy NA O O O O

 FLO-CU-URD-REQ-0060
In case that a launch locking device (LLD) is needed  to overcome the launch loads, the launch position 

shall be detectable. 
C NA NA NA NA NA

N/A: No LLD required by 

design.
x x None None NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA

FLO-CU-URD-REQ-0065  
The mechanism shall be actuated by a stepper motor driven by a supply voltage in the range of 10-

27.5V and typical current less than 0.3A. 
C X X X X NA C C C C

FLX-RP-ALM-CU-0002 - 

Functional Analysis Report
x CUIS; EQM; PFM CDR NA NA NA NA NA No motor NA O O O O

FLO-CU-URD-REQ-0070

Each Position shall be maintained in powered or un-powered (if positioning requirement are met) 

conditions with the precision as defined in this specification.  

Note: power adsorption to maintain a Position in case stepper motor is maintained On is expected less 

than half than the one required to perform a movement 

C X X X X NA C C C C
FLX-RP-ALM-CU-0002 - 

Functional Analysis Report
x x CUIS; EQM; PFM CDR NA NA NA NA NA No motor NA O O O O

FLO-CU-URD-REQ-0080
The design of the CU shall take into account on-ground verification and testing requirements (see 

sections 5.7.1 and 6.1.1). 

FLO-TRD-

REQ-2610
C X X X X X C C C C C

FLX-RP-ALM-CU-0002 - 

Functional Analysis Report

applicabiltiy depends on 

models, see detailed 

column by model.

x
STM; CUIS; 

EQM; PFM
PDR,CDR O

FLO-CU-URD-REQ-1460: No 

performance applicable.

FLO-CU-URD-REQ-1480: black 

coating perfomances only

O

FLO-CU-URD-REQ-1460: 

functional requirments 

applicable, position 

detection accuracy not 

ensured. However, 

functionality is 

conserved.

O

FLO-CU-URD-REQ-1460: 

functional requirments 

applicable, position 

detection accuracy not 

ensured. However, 

functionality is 

conserved.

O O

 FLO-CU-URD-REQ-0090 The CU shall be fully functional on ground in any orientation. C X X X C NA NA C C
FLX-RP-ALM-CU-0001 - 

Structural Analysis Report
x x

STM; CUIS; 

EQM; PFM
CDR O Mass dummy NA NA NA NA NA table model NA NA NA NA NA NA table model NA O O

 FLO-CU-URD-REQ-0100

During launch,  the  CU  position  shall  be  maintained  stable  in closed position with  appropriate  

margins  in  order  to guarantee the unit remain safe and do not generate any contamination effect 

(see req. FLO-CU-URD-REQ-0045 and FLO-CU-URD-REQ-0200). 

Adequate measures to safeguard the unit during launch and to release it in orbit shall be included into 

the design as appropriate (and agreed with customer). 

C X X NA NA NA C C
FLX-RP-ALM-CU-0002 - 

Functional Analysis Report
x x x EQM; PFM CDR NA NA NA NA NA No rotor NA NA NA NA NA NA No dynamic environment NA NA NA NA NA NA

No dynamic 

environment
NA

test procedure to be 

written

test report to be 

written
O

test procedure 

to be written

test 

report to 

be 

written

O

 FLO-CU-URD-REQ-0110
In case that clamping device (Launch Locking Device) will be used, the design shall be such that it can 

be released (in orbit) and remotely released and locked on ground for testing purposes. 
C NA NA NA NA NA

FLX-RP-ALM-CU-0002 - 

Functional Analysis Report
x x x N/A: No LLD required by design. NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA

FLO-CU-URD-REQ-0120

In case that clamping device (Launch Locking Device) will be used, the design shall be such that it can  

be  operable  w/o  closed  loop  control  and  that  a  clear  electrical  indication  (redundant)  of 

whether the Launch Locking Device (LLD) position is opened or closed is provided.

C NA NA NA NA NA
FLX-RP-ALM-CU-0002 - 

Functional Analysis Report
x x x N/A: No LLD required by design. NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA NA NA NA NA NA No LLD NA

FLO-CU-URD-REQ-0130

In case that no Launch Lock Device is used, as the CU needs to be in a dedicated position during launch, 

an electrical status monitoring signal shall be provided.   

Note:  the  signal  could  be  provided  by  a  micro-switch  sensor  (TBC);  the  signal  is    monitored 

independently by the S/C (CU not powered during launch); details to be agreed with the Customer. 

C NA NA NA NA NA

this requiremetn is 

deprecated according to 

KO MoM

x x

FLO-CU-URD-REQ-0140
The CU shall be adequately vented for launch and rapid depressurization. The method of venting shall 

minimize the probability of contamination of the baffle, diffuser and black target surfaces.  

FLO-TRD-

REQ-0870
C X X NA NA NA C C

FLX-DR-ALM-CU-0001 

(Design Report):
x x EQM; PFM PDR; CDR NA NA NA NA NA No venting NA NA NA NA NA NA No venting NA NA NA NA NA NA No venting NA O O

 FLO-CU-URD-REQ-0142

Provisions shall be included on the CU design to allow purging of the unit ( and in particular of the 

diffuser) through either the purging performed at instrument level (To be agreed with Customer) or a 

separate purging inlet locally to the diffuser ( to be agreed with customer).

FLO-TRD-

REQ-0870
C X X NA NA NA C C

FLX-DR-ALM-CU-0001 

(Design Report):
x

Purgin inlet available on the diffuser in launch 

position. See MICD: ALM-DES-225-0001_D (FLORIS 

Calibration Unit - MICD)

EQM; PFM PDR; CDR NA NA NA NA NA No purging NA NA NA NA NA NA No purging NA NA NA NA NA NA No purging NA O O

FLO-CU-URD-REQ-0145

In  case  bearings  are  both  sensitive  to  oxygen  and  humidity  air  and/or  lubricated  with  a  solid 

lubricant  sensitive  to  oxygen  and  humidity,  the  mechanisms  shall  have  provisions  to  be  purged 

with  dry  nitrogen  during  on-ground  operation  (e.g.  valve,  housing  to  create  inner  nitrogen 

pressure). 

Note: The CU internal design shall guarantee the requested cleanliness levels indicated in para.5.4.2.2; 

in particular for the diffuser optical element.

FLO-TRD-

REQ-0870
C X X X X NA NA NA NA NA

FLX-DR-ALM-CU-0001 

(Design Report):
x x

Bearing purging nor requireed . 

Purgin inlet available on the diffuser in launch 

position. See MICD: ALM-DES-225-0001_D (FLORIS 

Calibration Unit - MICD)

EQM; PFM PDR; CDR NA NA NA NA NA No purging NA NA NA NA NA NA No purging NA NA NA NA NA NA No purging NA NA NA NA NA NA

No purging for 

bearing is 

necessary

NA NA NA NA NA NA

No purging for 

bearing is 

necessary

NA

§5.2 Performance requirements

§5.2.1 Electro-mechanical performance requirements 

 FLO-CU-URD-REQ-0150
Unless  specified  otherwise,  the  following  performance  requirements  shall  be  achieved  under 

nominal operational conditions in orbit (see section 5.6). 

FLO-TRD-

REQ-0190
C X X NA NA NA C C

FLX-RP-ALM-CU-0002 - 

Functional Analysis Report
x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA Not in orbit NA NA NA NA NA NA Not in orbit NA NA NA NA NA NA Not in orbit NA O O

FLO-CU-URD-REQ-0160

Unless  specified  otherwise,  the  following  performance  requirements  shall  be  achieved  under 

simulated nominal operational conditions on ground, including 1g (any direction) as well as under 

ambient conditions.

FLO-TRD-

REQ-1460
C X X NA PC PC C C

FLX-RP-ALM-CU-0001 - 

Structural Analysis Report

CUIS limited to functional 

requirements see each 

single requirement

x x x CUIS; EQM;PFM
CUIS TRB; EQM TRB; 

PFM TRB
NA NA NA NA NA No performance NA O O O O

FLO-CU-URD-REQ-0170 All performance requirements are EOL- requirements (End of life) except stated otherwise. 
 FLO-TRD-

REQ-0370 
C X X NA NA NA C C

FLX-PL-ALM-CU-0006/0007

DDVP and AITP
x x x EQM; PFM EQM TRB NA NA NA NA NA No EOL Test NA NA NA NA NA NA No EOL Test NA NA NA NA NA NA No EOL Test NA O O

§5.2.1.1 Angular range

FLO-CU-URD-REQ-0180 

The required mechanical angular range of the calibration unit is based on its start configuration and 

shall be around the rotation axis of movement: 

-  The Observation nominal Position is defined at 0 deg (on rotor); 

-  The Dark calibration nominal Position is design choice on rotor (+); 

-  The Sun calibration nominal Position is design choice on rotor (+). 

 

Note:  Observation position is in between sun and dark calibration position

(+)  To  be  part  of  the  detailed  design  phase:  proposed  by  the  supplier  and  agreed  with 

Customer 

C X X X X NA C C C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report

x x x CUIS, EQM, PFM
CUIS TRB; EQM TRB; 

PFM TRB
NA NA NA NA NA No movement NA O O O O

§5.2.1.2 Positioning Accuracy, Resolution and Repeatability 

FLO-CU-URD-REQ-0190
The mechanism shall provide a resolution (min step size) of 0.1deg or better and a repeatability better 

than ± 0.1 deg wrt. rotation axis.  

FLO-TRD-

REQ-0386
C X X X X NA NA NA C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report

x x CUIS, EQM, PFM
CUIS TRB, EQM TRB; 

PFM TRB
NA NA NA NA NA No movement NA O O O O

FLO-CU-URD-REQ-0200 
The mechanism shall be able to reach and hold all  the defined Positions with an accuracy better than ± 

0.2.deg wrt. rotation axis.  
C X X X X NA NA NA C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report

x x CUIS, EQM, PFM
CUIS TRB, EQM TRB; 

PFM TRB
NA NA NA NA NA No movement NA O O O O

FLO-CU-URD-REQ-0210 

The  positioning  accuracy  requirement  shall  include  all  error  sources  (positioning  offset  due  to 

mechanical  tolerances,  integration  errors,  gear  motor  backlash  etc..).  An  error  budget  shall  be 

issued by the Contractor including all possible contributions to the overall position errors.  

C X X NA NA NA C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report

x x
CUIS positioning accuracy not binding for acceptance 

unless functionality is compromised.
EQM, PFM EQM TRB; PFM TRB NA NA NA NA NA No movement NA

accuracy will be 

measured: not binding 

for acceptance

accuracy will be 

measured: not binding 

for acceptance

O O

FLO-CU-URD-REQ-0220
All manufacturing, integration and stability errors w.r.t. all positions, shall be taken into account and 

apportioned in a position accuracy budget. 
C X X NA NA NA C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report

x x
CUIS positioning accuracy not binding for acceptance 

unless functionality is compromised.
EQM, PFM EQM TRB; PFM TRB NA NA NA NA NA No movement NA

accuracy will be 

measured: not binding 

for acceptance

accuracy will be 

measured: not binding 

for acceptance

O O

 FLO-CU-URD-REQ-0230

The positioning performance of the carousel shall not rely on a closed loop position control. 

 

Note: Reset or Homing procedure using end stop sensor(s) , if necessary, shall be included for failure 

(loss of position) recovery. 

C X X X X NA C C C C
FLX-DR-ALM-CU-0001 

(Design Report)
x x CUIS, EQM, PFM

CUIS TRB, EQM TRB; 

PFM TRB
NA NA NA NA NA No movement NA O O O O

§5.2.1.3 Position knowledge 

FLO-CU-URD-REQ-0240 

The CU shall guarantee the knowledge of angular position of the sun diffuser, black target (TBC) and 

Rotor Observation baffle (TBC), each time one of these elements is in its operating mode ( see # FLO-

CU-URD-REQ-0040): 

a) with an overall accuracy of +/- 0.04 deg. wrt. REF CU_PH,  REF CU_ALN  for sun diffuser (in sun 

calibration mode) 

b) with an overall accuracy of less/equal +/- 0.1 deg. wrt. REFCU_PH, REFCU_ALN for black target  (Black 

calibration position) and for Rotor Observation baffle (i.e. nadir baffle in Earth Observation position). 

Position sensors shall be provided for the scope.

Knowledge shall include, position sensor error, GTO, BOL/EOL and rotor stabilities (including rotor axis 

alignment accuracy) as well as any other effects such as diffuser to diffuser mount setting and thermo-

elastic effects. 

 

Notes: 

1)  the position knowledge can be limited to the single element under operation ( i.e. diffuser if CU is 

in sun calibration mode, Nadir Baffle if CU is in Earth observation mode and black target if CU is in dark 

calibration mode); 

2)  this  requirement  is  driven  by  needs  specific  to  the  Sun  diffuser  position  knowledge  when  in  

Sun Calibration mode.

3)  A REF CU_ROT   frame shall be proposed and agreed with Customer for AIV/AIT activities. 

4) A budget shall be provided by Customer to identify and detail all possible contributions to the 

overall position errors including initial knowledge, GTO, thermoelastic effects (EOL); contributions can 

be summed by RMS. Required overall accuracy levels shall comply with a 3 sigma equivalent 

confidence value. 

FLO-TRD-

REQ-0690

a) C

b) NC
X X X X NA NA NA

a) C

b) NC

a) C

b) NC

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report

FLX-DR-ALM-CU-0001 

(Design Report)

x x

point b) 

+/-0.119° one way movement direction

+/-0.1642° two ways movent direction

CUIS positioning accuracy not binding for acceptance 

unless functionality is compromised..

CUIS, EQM, PFM
CUIS TRB, EQM TRB; 

PFM TRB
NA NA NA NA NA No movement NA O

accuracy will be 

measured: not binding 

for acceptance

O O

FLX-RFD-

ALM-CU-

0003_1-0

open O

FLX-RFD-

ALM-CU-

0003_1-0

open

FLO-CU-URD-REQ-0241 
REF CU_ALN  (optical cube on stator)   shall be aligned wrt. REF CU_OP   better than 3’  and shall be 

known better than 0.003 deg.

FLO-TRD-

REQ-0384
modifed C X X NA NA NA C C

FLX-PR-ALM-CU-0002 1-0 

Alignment Test Procedure
x x EQM, PFM EQM TRB; PFM TRB NA NA NA NA NA No alignement needed NA NA NA NA NA NA No alignement needed NA NA NA NA NA NA No alignement needed NA

FLX-PR-ALM-CU-

0002 1-0 Alignment 

Test Procedure

O

FLX-PR-ALM-CU-

0002 1-0 

Alignment Test 

Procedure

O

FLO-CU-URD-REQ-0242

REF CU_OP (both Nadir and Sun Views LoS) shall be aligned wrt. REF CU_PH   better than 3’  and shall 

be known better than 0.003 deg. 

Knowledge shall include, GTO, BOL/EOL and rotor stabilities. 

C X X NA NA NA C C
FLX-PR-ALM-CU-0002 1-0 

Alignment Test Procedure
x x EQM, PFM EQM TRB; PFM TRB NA NA NA NA NA No alignement needed NA NA NA NA NA NA No alignement needed NA NA NA NA NA NA No alignement needed NA

FLX-PR-ALM-CU-

0002 1-0 Alignment 

Test Procedure

O

FLX-PR-ALM-CU-

0002 1-0 

Alignment Test 

Procedure

O

FLO-CU-URD-REQ-0245 
The  position  knowledge  of  all  the  defined  positions  shall  be  given  in  the  Physical  (REF CU_PH ), 

Optical (REF CU_OP ), and Alignment local unit frames (REF CU_ALN ).

FLO-TRD-

REQ-0381
C X X NA NA NA C C

FLX-PR-ALM-CU-0002 1-0 

Alignment Test Procedure
x x EQM, PFM EQM TRB; PFM TRB NA NA NA NA NA No alignement needed NA NA NA NA NA NA No alignement needed NA NA NA NA NA NA No alignement needed NA

FLX-PR-ALM-CU-

0002 1-0 Alignment 

Test Procedure

O

FLX-PR-ALM-CU-

0002 1-0 

Alignment Test 

Procedure

O

FLO-CU-URD-REQ-0250 

The  position  sensor  accuracy  requirements  shall  include  all  error  sources  not  including  its 

electronics acquisition.  The error budget shall be issued by the Contractor including all possible 

contributions to the overall position errors. 

C X X NA NA NA C C / x x Co-engineering with supplier of ICU foreseen.

§5.2.1.4 Emitted disturbances 

FLO-CU-URD-REQ-0260

CU  mechanism  (rotating  equipment,  LLD  if  present)  shall  be  functionally  analyzed  to  determine 

loads deriving from their activation (e.g. exported torques, forces, shocks, micro-vibrations), both in-

orbit and on-ground. The transfer function in the range of 1000 Hz at the CU interface to IOM shall be 

provided to the Instrument Prime Contractor. 

C X X NA NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 

Structural report

EQM microvibration test 

procedure

x x
no limitation on the transfert function is provided: 

only characterization is necessary
EQM EQM TRB; NA NA NA NA NA No movement NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

exported 

microvibration 

procedure to be 

issued

exported 

microvibration 

report to be 

issued

O O
verified at EQM 

level

EQM Model PFM ModelApplicability Compliance Status Verif. method STM Model CUIS 1 Model CUIS 2 Model
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Compliance Matrix to 

FLORIS Calibration Unit URD

FLX-RS-FNM-INS-0006 Rev. 6.1.1 10.07.2018

Req.# Requirement Description Note Parent
Type vs 

Precedent 
Issue

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 

Model/Level
Verification Stage

Executive 
Doc

Close-out 
Doc

Verified 
O/C

RfW/RFD 
Number

RfW RfD Status 
[Open/Closed]

Remarks NCR
Executive 

Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR Executive Doc Close-out Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR Executive Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Clos
ed]

Remarks NCR

EQM Model PFM ModelApplicability Compliance Status Verif. method STM Model CUIS 1 Model CUIS 2 Model

FLO-CU-URD-REQ-0270

To  avoid  exporting  forces,  torques,  vibration  and  micro-vibrations  to  other  neighboring  sensitive 

instruments  or  instruments  parts,  the  CU  moving  parts  shall  be  balanced  to  the  best  extend 

possible (state of art) and compatible with the operative exported micro-vibration requirements.

C X X NA NA NA C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report

FLX-DR-ALM-CU-0001 

(Design Report)

x x EQM EQM TRB; NA NA NA NA NA No movement NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

FLX-PR-ALM-CU-

0001 1.0 - Detailed 

Assembly 

Procedure

O

FLX-PR-ALM-CU-

0001 1.0 - 

Detailed 

Assembly 

Procedure

O

FLO-CU-URD-REQ-0280 The maximum exported force momentum shall be less than 0.1Nm C X X NA NA NA C C

Rotor balancing as 

reported in: 

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report

FLX-DR-ALM-CU-0001 

(Design Report)

x x EQM EQM TRB; NA NA NA NA NA No movement NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

exported 

microvibration 

procedure to be 

issued

exported 

microvibration 

report to be 

issued

O O
verified at EQM 

level

FLO-CU-URD-REQ-0300 

The CU shall not emit micro-vibration levels higher than: 

 

- 10 Hz - 1000 Hz <= 1 mN (TBC) during operation in fixed position; 

- during rotation (To be defined by Contractor and to be agreed with Customer). 

FLO-TRD-

REQ-1660
C X X NA NA NA C C

Analysis to be done once 

motor selected
x x EQM EQM TRB; NA NA NA NA NA No movement NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

§5.2.1.5 Emergency shut-down 

FLO-CU-URD-REQ-0310 

The emergency shut-down time shall be  < 15 s (to be operated in SAFE Mode see para 5.2.3) 

NOTE: the Emergency shut-down time is defined as the time to reach Dark calibration Position starting 

from any other position between end stops (including Sun calibration or Observation position, but not 

limited to these ones).  

FLO-TRD-

REQ-0140
C X X X X NA C C C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report)

x x EQM EQM TRB; NA NA NA NA NA No movement NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

exported 

microvibration 

procedure to be 

issued

exported 

microvibration 

report to be 

issued

O O
verified at EQM 

level

§5.2.2 Thermal performance

# FLO-CU-URD-REQ-0320

In operative conditions the max total thermal power dissipated into the CU by: 

-  Stepper Motor 

-  Position sensors 

-  Any other active component 

Shall be less than 5W  contingency and margin included. 

Note: The specified values are mean values considering the duty cycle as defined in paragraph 5.4.2.1 

with the motor and sensors including ohmic losses of the harnesses (cable length shall be provided by 

Instrument Prime Contractor) and their worst case environment. 

PC X X X X NA C C C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report

x x

Motor thermal dissipation puntual dissipation is NC ( 

see FLO-CU-URD-REQ-0405) . 

Sensors dissipation is C

CUIS, EQM, PFM
CUIS TRB; EQM TRB; 

PFM TRB
NA NA NA NA NA No motor NA O O O O

§5.2.3 Operational requirements 

FLO-CU-URD-REQ-0400

The unit shall be compatible with operation of FLORIS instrument modesand shall include as a 

minimum, the following CU modes: 

-  MOTOR OFF (sensors ON and motor OFF); 

-  MOTOR ON (sensors ON and motor ON); 

-  OFF (motor OFF and sensor OFF); 

-  Earth Observation Mode (sensor ON and Motor (micro)stepping in the required Position); 

-  Calibration mode (either Sun or Dark calibration: Sensor ON and Motor (micro)stepping in the 

required calibration Position); 

-  SAFE (immediate move to the Dark Position in less than 15 sec as per FLO-CU-URD-REQ-0310); 

-  END STOP (HOMING: Carousel positioned at HW STOP). 

FLO-TRD-

REQ-

1030, FLO-

TRD-REQ-

0980

C X X X X NA C C C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report

x x CUIS, EQM, PFM PDR; CDR NA NA NA NA NA No movement NA O O O O

FLO-CU-URD-REQ-0405 

Power adsorption of the CU unit shall be: 

- Less than 9.2 W average for motor and 10W as peak (time less than 15 sec, 

including margins) 

- Less than 1 W average for the other lines (including margins) 

FLO-TRD-

REQ-1310
PC X X X X NA C C C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report

x x
Motor thermal dissipation puntual dissipation is NC. 

Sensors dissipation is C
CUIS, EQM, PFM

CUIS TRB; EQM TRB; 

PFM TRB
NA NA NA NA NA No movement NA O

FLX-RFD-

ALM-CU-

0017_1-0 

open O

FLX-RFD-

ALM-CU-

0017_1-0 

open O

FLX-RFD-

ALM-CU-

0017_1-0 

open O

FLX-RFD-

ALM-CU-

0017_1-0 

open

§5.3 Interface requirements

FLO-CU-URD-REQ-0185

All  the  optical  electrical  and  mechanical  Interfaces  with  the  FLORIS  instrument  (including 

interfaces  with  the  scrambler/telescope  section),  shall  be  agreed  with  the  Instrument  Prime 

Contractor and reported in the ICD. 

C X X X X X C C C C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)

x x x
STM, CUIS, 

EQM, PFM

STM TRB, CUIS TRB; 

EQM TRB; PFM TRB
O O O O O

§5.3.1 Mechanical interface requirements 

FLO-CU-URD-REQ-0348 

CU_Nadir_LoS  shall  be  defined  according  to  Figure  17;  it  is  the  direction  identified  by  the 

conjunction of the center of the first and last Nadir view baffles vanes or apertures on the stator, 

when rotor is commanded in Nadir Position, nominally parallel with Z CU_OP  and Y CU_PH. 

 Note: Where not specifically and differently declared, terms “CU Nadir LoS” and “CU Observation LoS”  

are the same. 

C X X NA NA NA C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x  EQM, PFM PDR, CDR NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA O O

FLO-CU-URD-REQ-0349

CU_Sun_LoS  shall  be  defined  according  to  Figure  17;  it  is  the  direction  identified  by  the 

conjunction of the center of the first and last Sun View baffle vanes (when rotor is commanded in Sun 

View Position), nominally parallel with X CU_OP  and  X CU_PH.   

Note: Baseline is to have Sun baffle vanes on the stator 

C X X NA NA NA C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x  EQM, PFM PDR, CDR NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA O O

FLO-CU-URD-REQ-0460
The relative position between the CU_Nadir_LoS and the CU_Sun_LoS directions shall be 90°± 5’  [+/-

0.08333°] and shall comply with req. FLO-CU-URD-REQ-0242. 
C X X NA NA NA C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x x  EQM, PFM EQM TRB; PFM TRB NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA

FLX-PR-ALM-CU-

0002 - Alignment 

Test Procedure

O

FLX-PR-ALM-CU-

0002 - 

Alignment Test 

Procedure

O

FLO-CU-URD-REQ-0340 

The CU local Physical reference frame REF CU_PH  = {O CU_PH ; X CU_PH , Y CU_PH , Z CU_PH } shall be 

body-fixed, orthogonal, right-handed. 

It shall be defined according to Figure 18 and Figure 17 and the following statements: 

-  the origin O CU_PH  shall be in the center of the (precision) hole on one of the mounting feet and 

clearly identified in the interface drawings (see Figure 17); 

-  X CU_PH  axis lies in the mounting plane and shall be directed in a direction defined by a precise and 

well defined mechanical reference (oriented nominally parallel to the sun view LoS); 

-  Z CU_PH  axis is perpendicular to the mechanical interface plane of the CU; 

-  Y CU_PH  axis completes the frame so that (X CU_PH , Y CU_PH , Z CU_PH ) is right-handed orthogonal. 

C X X NA NA NA C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x  EQM, PFM PDR, CDR NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA O O

FLO-CU-URD-REQ-0345

The CU local Optical reference frame REF CU_OP  = {O CU_OP ; X CU_OP , Y CU_OP , Z CU_OP  } shall be 

body-fixed, orthogonal, right-handed and defined as follows: 

-  The origin O CU_OP  shall be in the nominal point representing the intersection (in the point located 

in the middle of the segment defining the minimum distance) between the Sun View LoS and the 

Nadir view LoS.; 

-  X CU_OP  axis is nominally the Sun view LoS, with sun entering from - X CU_OP ; 

-  Y CU_OP  axis is perpendicular to the average plane defined by X CU_OP  and the CU Nadir LoS; 

-  Z CU_OP  axis completes the frame so that (X CU_OP , Y CU_OP , Z CU_OP ) is right-handed orthogonal 

(nominally parallel to Nadir view loS). 

C X X NA NA NA C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x  EQM, PFM PDR, CDR NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA O O

FLO-CU-URD-REQ-0347 

The CU optical cube defines an Alignment frame REF CU_ALN  = {O CU_ALN ; X CU_ALN , Y CU_ALN , Z 

CU_ALN  }; 

it shall be body-fixed, orthogonal, right-handed and defined by: 

-  The origin O CU_ALN  shall be at one corner of the alignment cube (see Figure 17); 

-  X CU_ALN ,  Y CU_ALN   and  Z CU_ALN   are  the  normal  direction  to  the  cube  faces  and  nominally 

parallel to relevant LoS. 

-  Z CU_ALN , is the normal to the cube face (nominally parallel to CU Nadir view LoS). 

-  Y CU_ALN   is  the  right  projection  of  the  normal  of  the  cube  face  on  the  plane perpendicular to 

Z CU_ALN   

-  X  CU_ALN  complete the right hand frame 

C X X NA NA NA C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x  EQM, PFM PDR, CDR NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA O O

§5.3.1.2 Sub-System Accommodation 

FLO-CU-URD-REQ-0350
Sub-System accommodation on the instrument shall be depicted as per Figure 8. 

Note: Detailed I/F drawing is reported in Figure 17 
C X X NA NA NA C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x  EQM, PFM PDR, CDR NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA O O

§5.3.1.3 Physical properties

FLO-CU-URD-REQ-0360  
The dimensions and volume of the CU (Figure 9) shall not exceed the values depicted in Figure 17 

(APPENDIX 1  CALIBRATION UNIT ENVELOPE & INTERFACE REQUIREMENT DRAWING).  
C X X X X X C C C C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x x
STM; CUIS; 

EQM; PFM

STM TRB; CUIS TRB; 

EQM TRB; PFM TRB
O O O O O

FLO-CU-URD-REQ-0370
Geometrical tolerance of the envelope dimensions are in accordance to ISO2768mK where not 

required differently. 

FLO-TRD-

REQ-1105
C X X X X X C C C C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x x
STM; CUIS; 

EQM; PFM

STM TRB; CUIS TRB; 

EQM TRB; PFM TRB
O O O O O

FLO-CU-URD-REQ-0380
The envelope dimensions specifications include all static and dynamic effects under all specified 

environmental conditions. 

FLO-TRD-

REQ-1105
NC X X NA NA NA NC NC

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x x

static envelop violated as per RFD

Dynamic envelope:

Sun baffle dynamic response exceeds envelope.

EQM EQM TRB; NA NA NA NA NA No dynamic test NA NA NA NA NA NA No dynamic test NA NA NA NA NA NA No dynamic test NA
FLX-PR-ALM-CU-

0004
O

FLX-RFD-

ALM-CU-

0004_1-0

open O

FLX-RFD-

ALM-CU-

0004_1-0

open
verified at EQM 

level

FLO-CU-URD-REQ-0385

The mechanical interface of the CU (including also attachment point type and geometry) with the 

instrument shall be according to the drawing reported in Figure 17 (APPENDIX 1  CALIBRATION 

UNIT ENVELOPE & INTERFACE REQUIREMENT DRAWING).  

C X X X X X C C C C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x x
STM; CUIS; 

EQM; PFM

STM TRB; CUIS TRB; 

EQM TRB; PFM TRB
O O O O O

FLO-CU-URD-REQ-0386 
Harness exit and Bonding Stud position shall be according to Figure 17 (APPENDIX 1  

CALIBRATION UNIT ENVELOPE & INTERFACE REQUIREMENT DRAWING).  
C X X X X X C C C C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x x
STM; CUIS; 

EQM; PFM

STM TRB; CUIS TRB; 

EQM TRB; PFM TRB
O O O O O

FLO-CU-URD-REQ-0387 

All the aspects related to interface with the instrument not sufficiently detailed in this document shall 

be agreed with the Prime Contractor. C X X X X X C C C C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

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 NA

FLO-CU-URD-REQ-0390

The maximum CU total mass, i.e. all units and harness, shall be lower than the values reported in Table 

1, including all margins. 

Total Mass: 7.5 kg including margins

NC X X X X X C NA NA NC NC
FLX-DR-ALM-CU-0001 

(Design Report)
x x

STM: provided with nominal mass

CUIS: provided with nominal Mass

EQM and PFM Actual design compliant without 20% 

margin. PFM and EQM mass without margin is 7.2kg 

and 8.1kg with margins. See RFD

STM; CUIS; 

EQM; PFM

STM TRB; CUIS TRB; 

EQM TRB; PFM TRB
O O O O

FLX-RFD-

ALM-CU-

0009_1-0 

open O

FLX-RFD-

ALM-CU-

0009_1-0 

open

 FLO-CU-URD-REQ-0391
The CU CoG position shall be according to drawing in Figure 17 

(APPENDIX 1  CALIBRATION UNIT ENVELOPE & INTERFACE REQUIREMENT DRAWING). 
NC X X X NC NA NA NC NC

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x x

Mass optimisation has been conducted to lower the 

rotor CoG, to minimize bending moment on ball 

bearing. The current CU COG position deviates from 

the specified CoG of (106.67, -42.25, -105) mm as per 

RFD. STM CoG is positioned at the same location at 

current design, and thus will also devated from 

specification.

STM; EQM; PFM
STM TRB; EQM TRB; 

PFM TRB
O

CoG provided analytically and 

coherent with PFM design
NA NA NA NA NA

Rotor CoG do not need to 

be equilibrated since 

inertia effect are 

negligible for 

motorization margin. 

Equilibration only usefull 

for dynamic test which 

are not in the scope of 

the CUIS

NA NA NA NA NA NA

Rotor CoG do not need 

to be equilibrated 

since inertia effect are 

negligible for 

motorization margin. 

Equilibration only 

usefull for dynamic 

test which are not in 

the scope of the CUIS

NA O

FLX-RFD-

ALM-CU-

0015

open

Global CU CoG 

cannot be aligned 

to one requested 

on the Apeendix 1 

of the URD. 

O

FLX-RFD-

ALM-CU-

0015

open

Global CU CoG 

cannot be 

aligned to one 

requested on 

the Apeendix 1 

of the URD. 

FLO-CU-URD-REQ-0410 

The Centre of Gravity (CoG) of the CU shall be defined in its Physical reference frame (REF CU_PH ), 

and shall be verified with an accuracy better than 1 mm (TBC), counted as spherical error / all 3 axis 

combined unless higher accuracy required for weight balancing verification. 

FLO-TRD-

REQ-1124
C X X X C NA NA C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x x provided analitically since CU less than 8.5 kg STM; EQM; PFM
STM TRB; EQM TRB; 

PFM TRB
O

CoG provided analytically and 

coherent with PFM design
NA NA NA NA NA

Rotor CoG do not need to 

be equilibrated since 

inertia effect are 

negligible for 

motorization margin. 

Equilibration only usefull 

for dynamic test which 

are not in the scope of 

the CUIS

NA NA NA NA NA NA

Rotor CoG do not need 

to be equilibrated 

since inertia effect are 

negligible for 

motorization margin. 

Equilibration only 

usefull for dynamic 

test which are not in 

the scope of the CUIS

NA O

Global CU CoG 

provided 

analytically. Rotor 

CU CoG measured 

for balancing 

reason

O

Global CU CoG 

provided 

analytically. 

Rotor CU CoG 

measured for 

balancing 

reason

 FLO-CU-URD-REQ-0420
The CU shall be designed according to the following characteristics: 

- First mode > 180 Hz.  

FLO-TRD-

REQ-0880
C X X C NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x x Firs rotor  rotational mode excluded. EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
FLX-PR-ALM-CU-

0004
O

FLX-PR-ALM-CU-

0004
O

 FLO-CU-URD-REQ-0430

The analytically predicted first eigen-frequency of the CU shall be at least 15 % higher than the 

minimum specified requirement before availability of test results from modal survey/vibration tests 

on CU models which are structurally flight representative. 

FLO-TRD-

REQ-0900
C X X C NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x Firs rotor  rotational mode excluded. EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
FLX-PR-ALM-CU-

0004
O

FLX-PR-ALM-CU-

0004
O

FLO-CU-URD-REQ-0440

The CU stator shall have three apertures: 

1.  the observation aperture (Nadir); 

2.  the instrument aperture (aligned wrt  the observation aperture); 

3.  the sun calibration aperture. 

C X X X X NA NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report)
x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA

No optical element 

embedded
NA NA NA NA NA NA

No optical element 

embedded; However, 

indication of optical 

alignement is provided

NA NA NA NA NA NA

No optical element 

embedded; However, 

indication of optical 

alignement is provided

NA O O

FLO-CU-URD-REQ-0470 Flatness of the mounting plane shall be less than: 0.1 mm.  C X X X X X C NA C C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x
STM; CUIS; 

EQM; PFM

STM TRB; CUIS TRB; 

EQM TRB; PFM TRB
O O O O O

FLO-CU-URD-REQ-0480 Roughness of the mounting plane shall be less than: 1.6 µm.  C X X X X X C NA C C C

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x
STM; CUIS; 

EQM; PFM

STM TRB; CUIS TRB; 

EQM TRB; PFM TRB
O O O O O

FLO-CU-URD-REQ-0490 The CU shall be compatible with an optical bench aluminum interface. C X X X X X C NA C C C
FLX-DR-ALM-CU-0001 

(Design Report)
x x

STM; CUIS; 

EQM; PFM

STM TRB; CUIS TRB; 

EQM TRB; PFM TRB
O O O O O

§5.3.2 Thermal Interface requirements 

FLO-CU-URD-REQ-0500 

The maximum thermal exchanges between the CU and the instrument shall be as per Table 2. 

Sub-System: CU

Conductive coupling :To be defined by Contractor (+) 

Radiative coupling with instrument : To be defined by Contractor (+)  

 

Note: (+) The way in which the CU is thermally coupled with the instrument is considered a design 

choice to be selected as the best solution taking into account: 

a.   constrains coming by internal dissipation and by   design requirements  

b.  radiation exchange with the environment through the Sun and Nadir aperture and the temperature 

ranges with the instrument;  

c.  the satisfaction of the other requirements (see for example FLO-CU-URD-REQ-1075). 

C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA
FLX-PR-ALM-CU-

0005 
O O

verified at EQM 

level

FLO-CU-URD-REQ-0510 

The CU shall fulfill its functional and performance requirements with conductive interface 

temperatures, for maximal design Cold/Hot in-flight conditions, in the range reported in Table 3

Sub-System: CU

Operating mode:  +17°C / +27°C

Non-operating mode :    -15°C / +55°C  

NOTE:  

1.  Qualification temperature shall be derived from inflight ones by considering req. FLO-CU-URD-REQ-

1370  

2.  for  dimensioning  purpose,  the  radiative  internal  instrument  (cavity  radiation  boundary)  

boundary temperature can be assumed the same as the conductive one with eps=0.9. 

3. Al 6061 can be assumed at interface wit CU

4.  Cold Start-up design temperature value is 0°C (qualification margin has to be added as per FLO-CU-

URD-REQ-1370

FLO-TRD-

REQ-1210 

,IFT-070

C X X C NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA
FLX-PR-ALM-CU-

0005 
O O

verified at EQM 

level
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Req.# Requirement Description Note Parent
Type vs 

Precedent 
Issue

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 

Model/Level
Verification Stage

Executive 
Doc

Close-out 
Doc

Verified 
O/C

RfW/RFD 
Number

RfW RfD Status 
[Open/Closed]

Remarks NCR
Executive 

Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR Executive Doc Close-out Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR Executive Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Clos
ed]

Remarks NCR

EQM Model PFM ModelApplicability Compliance Status Verif. method STM Model CUIS 1 Model CUIS 2 Model

FLO-CU-URD-REQ-0515

The  CU  shall  fulfill  its  functional  and  performance  requirements  taking  into  account  its  radiative 

interfaces vs. deep space (these are the Sun Port and the Nadir Port apertures). 

For  design  purpose  the  worst  case  Cold/Hot  in-flight  conditions  shall  be  identified  from  the 

information below in terms of min. max heat flux combination on the two ports. 

 

Three mission scenario shall be considered for the radiative boundary condition to be applied at the 

Sun and Nadir Apertures. 

1) Standard Orbit heat Fluxes on apertures (W/m2)  (see Figure 10a and 10b)

Floris nadir port heat fluxes (TBC)

2.  Sun Calibration Condition  

Sun  calibration  is  a  specific  case  requiring  a  specific  satellite  maneuver  and  occurring  once  

every  week; it takes place in a orbit position in which the satellite is close to the South Pole and in 

which the Sun Port aperture is exposed for 450sec to a perpendicular Sun Flux.  

3)  Safe condition 

The CU shall be compatible with the satellite transition from Operating to Not-operating mode. 

During transition from Operating to Not-operating mode, and during Not-operating mode itself, the 

CU thermal design shall be compatible to the following cases: 

1) a constant sun impingement normal to the Nadir aperture (i.e. flux direction aligned/parallel with 

Nadir LoS), for one orbit with CU in closed position and not operating. I/F temperatures with OB at 

TNOP Hot= 55°C 

2) a constant sun impingement on Sun aperture (i.e. flux direction aligned/parallel with Sun LoS), for 

one orbit with CU in closed position and not operating. I/F temperatures with OB at TNOP Hot= 55°C 

3) Deep space viewing on both apertures for one orbit with CU in closed position and not operating. 

I/F temperatures with OB at TNOP2 Cold= -5°C 

Note: Deep space temperature is 3K. 

1)w.c. sun flux of 1428W/m2 can be used for Sun Calibration and Safe Cases. 

2) Design cases shall be verified against allowable temperatures of the unit  parts and components by 

FLO-TRD-

REQ-

1210, FLO-

TRD-REQ-

0140

modified C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA
FLX-PR-ALM-CU-

0005 
O

FLX-PR-ALM-CU-

0005 
O

verified at EQM 

level

FLO-CU-URD-REQ-0520
The CU shall fulfill its functional and performance requirements with interface delta-temperatures 

between its interface surfaces of ≤ 2°C. 
modified C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA
FLX-PR-ALM-CU-

0005 
O

FLX-PR-ALM-CU-

0005 
O

verified at EQM 

level

FLO-CU-URD-REQ-0530 
The CU thermal design shall be compatible with the following temperature variations over 1 orbit (100 

minutes) defined at the mounting interface: +/- 2 °C (TBC) 
modified C X X NA NA NA C C / x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA

FLX-PR-ALM-CU-

0005 
O

FLX-PR-ALM-CU-

0005 
O

verified at EQM 

level

FLO-CU-URD-REQ-0517 
The  thermal  design  of  the  CU  shall  be  performed,  considering  environment  and  interface 

specifications in order to be robust and safe for the mechanism and all CU mechanical parts. 
C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x x

FLO-CU-URD-REQ-0533

A thermal case shall be analysed for LEOP (OFF condition) to Operational mode as explained 

below; it describes a transient case during OB heating to nominal operation temperature: 

1. Initial IF temperatures to be assumed at 0°C; 

2. CU not operating and in closed condition; 

3. time variation of temperature at CU I/F (both conductive and radiative ) as defined in the 

table below.

NOTES:  

1)This requirement is given only as input for the specific purpose to analyse req. FLO-CU-

URD-REQ-1073 (model uncertainty and safety margin to be taken into account for the 

verification of requirement).  

 IFE-060 C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA
FLX-PR-ALM-CU-

0005 
O

FLX-PR-ALM-CU-

0005 
O

verified at EQM 

level

FLO-CU-URD-REQ-0534

From Launch to Orbit injection phase the CU IF with O.B. the lower extreme I/F temperature can be 

assumed nominally -5°C, whereas the max. temperature can range up to the max non-operational 

temperature (see FLO-CU-URD-REQ-0510). Duration of this phase is TBD. 

Note: this requirement is given to provide input for the analysis of  transient thermal cases from 

launch to satellite separation (see GDIR related requirements: FLO-INS-GDI-REQ-2300, FLO-INS-GDI-

REQ-2310, FLO-INS-GDI-REQ-2320) 

 IFE-060 C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA NA NA NA NA NA No thermal test NA
FLX-PR-ALM-CU-

0005 
O

FLX-PR-ALM-CU-

0005 
O

verified at EQM 

level

§5.3.3 Optical interfaces

§5.3.3.1 Observation baffle requirements 

 FLO-CU-URD-REQ-0540
The  instrument  baffle  (observation  port  Nadir)  shall  have  8  diaphragms  (TBC),  6  of  them  are 

included in the CU. 
C X X NA NA NA C C

FLX-DR-ALM-CU-0001 

(Design Report)
x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA

FLX-PR-ALM-CU-

0001
O

FLX-PR-ALM-CU-

0001
O

FLO-CU-URD-REQ-0550

The baffle vanes position and geometry shall be according to Figure 11  and Figure 12 and Table 4 

(TBC). 

NOTE:  

1) other vanes are mounted on a terminal segment of the Nadir baffle not included in the CU unit. 

The mechanical/optical interfaces of the CU baffle with such baffle terminal segment must be agreed 

with the Instrument Prime Contractor. CU End Apertures are reported in Figure 18. 

2) Baffle Design expected to be frozen at PDR + 2months (by Customer). 

3) Baffle diaphragms edges shall be sharp and agreed with Customer (sharp edge of thickness ≤0.1mm 

4) Note that baffle segments diameters are shaped with additional restrictions between vanes V1 and 

V2 and between V2 and V3 as defined in Figure 12. 

C X X NA NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report)
x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA

FLX-PR-ALM-CU-

0001
O

FLX-PR-ALM-CU-

0001
O

FLO-CU-URD-REQ-0560

The baffle vanes dimensions shall be according to Figure 12. 

Note: Baffle Design expected to be frozen at PDR + 2 months (by Customer);  

Vanes inter-distances have to be evaluated according to the following scheme (cut on vanes edges 

orientation to be agreed with Customer. 

C X X NA NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report)
x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA

FLX-PR-ALM-CU-

0001
O

FLX-PR-ALM-CU-

0001
O

FLO-CU-URD-REQ-0570  

The baffle mounting repeatability tolerances on all axes shall comply with req. FLO-CU-URD-REQ-0585  

and shell be less than: 

o  Linear (all axes): ±0.05 mm 

o  Tilt: ± 3 arcmin [+/- 0.05°]

C X X NA NA NA C C

FLX-PL-ALM-CU-0006 Rev 

4.0  (FLEX FLORIS 

Calibration Unit AIT Plan)

x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA
FLX-PR-ALM-CU-

0002
O

FLX-PR-ALM-CU-

0002
O

 FLO-CU-URD-REQ-0580

The internal reflectivity of the Nadir baffle shall be such that the total hemispherical reflectance is 

smaller than 5% (TBC) in the spectral range (300-1000 nm) 

Note: Reflectivity value To be frozen at PDR + 2 months (by Customer).

C X X NA NA NA C C

FLX-PL-ALM-CU-0008 - 

Black Coating Test Plan

FLX-DR-ALM-CU-0001 

(Design Report)

FLX-TRR-ALM-CU-0001 Rev 

2.0 (Black Coating Optical 

Test Report)

x x
coating sample 

level
PDR NA NA NA NA NA No coating NA NA NA NA NA NA No coating NA NA NA NA NA NA No coating NA

FLX-PL-ALM-CU-

0008 - Black Coating 

Test Plan

FLX-TRR-ALM-CU-

0001 Rev 2.0 (Black 

Coating Optical Test 

Report)

C

FLX-PL-ALM-CU-

0008 - Black 

Coating Test 

Plan

FLX-TRR-ALM-

CU-0001 Rev 2.0 

(Black Coating 

Optical Test 

Report)

C

FLO-CU-URD-REQ-0583
The external  surfaces reflectivity of the CU shall be  the total hemispherical reflectance is smaller 

than 9% in the spectral range 480-800 nm. 
C X NA NA NA C C

FLX-PL-ALM-CU-0008 - 

Black Coating Test Plan

FLX-DR-ALM-CU-0001 

(Design Report)

FLX-TRR-ALM-CU-0001 Rev 

2.0 (Black Coating Optical 

Test Report)

x x
coating sample 

level
PDR NA NA NA NA NA No coating NA NA NA NA NA NA No coating NA NA NA NA NA NA No coating NA

FLX-PL-ALM-CU-

0008 - Black Coating 

Test Plan

FLX-TRR-ALM-CU-

0001 Rev 2.0 (Black 

Coating Optical Test 

Report)

C

FLX-PL-ALM-CU-

0008 - Black 

Coating Test 

Plan

FLX-TRR-ALM-

CU-0001 Rev 2.0 

(Black Coating 

Optical Test 

Report)

C

 FLO-CU-URD-REQ-0585
When the rotor is in the nominal Observation position, the Rotor_obs_baffle_Axis shall be aligned to 

the CU Nadir LoS direction with a tolerance of 3’ and a centering better than 0.1mm. 
C X X NA NA NA C C

FLX-PL-ALM-CU-0006 3.0 

(AIT Plan)
x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA

FLX-PR-ALM-CU-

0002_1.0 - 

Alignment 

verification Test 

procedure.

O

FLX-PR-ALM-CU-

0002_1.0 - 

Alignment 

verification Test 

procedure.

O

§5.3.3.2 Sun diffuser requirements 

FLO-CU-URD-REQ-0590

The diffuser clear aperture dimensions shall be (TBC): 

  100 mm (dimension perpendicular to the OB); 

  94 mm (dimension parallel to the OB); 

Thickness shall be 8 mm. 

 

Note: Physical dimensions expected larger than aperture ones 

C X X NA NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report)
x x EQM; PFM

PDR; CDR; EQM 

MRR; PFM MRR
NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA

FLX-PR-ALM-CU-

0001
O

FLX-PR-ALM-CU-

0001
O

 FLO-CU-URD-REQ-0600 

The diffuser material shall be Space Grade Spectralon.  

 

Note: the diffuser shall be delivered with the mechanical housing provided by Spectralon (this is 

common practice of Labsphere to ensure the right housing of the diffuser for storage and 

transportation).

C X NA NA NA NA C
FLX-DR-ALM-CU-0001 

(Design Report)
x x PFM

PDR; CDR; PFM 

MRR
NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA

Spectralon but not 

space grade
NA

FLX-PR-ALM-CU-

0001
O

FLO-CU-URD-REQ-0610

The diffuser shall be mounted in order to have its diffusing plane: 

1.  25deg ± 0.1deg (*) angle wrt the sun view LoS in the plane X CU_OP  - Z CU_OP  (65deg (*) wrt to 

Nadir view LoS) when the rotor is in the nominal sun calibration position; the diffuser mounting 

position knowledge shall be provided with a precision better than 

0.004deg respect to  REF CU_ALN  (cube faces) and REF CU_PH ; 

2.  90deg± 0.1deg  angle wrt the X CU_OP  - Z CU_OP   plane when the rotor is in nominal sun calibration 

position; the diffuser mounting position knowledge shall be provided  with a precision better than 

0.004° respect to REF CU_ALN  (cube faces) and REF CU_PH . 

Figure 13 – Diffuser angle 

(*)  the  final  trade-off  of  diffuser  angle  wrt  the  sun  view  is  part  of  the  Contractor  scope  of  

work (defined  in  the  requirement  [FLO-SPE0005-SOW-REQ-0104]  in  the  Specific  Statement  Of  

Work FLX-SOW-FNM-INS-0005 Rev 2).

1) C

2) C
X X NA NA NA C C

FLX-DR-ALM-CU-0001 

(Design Report)
x x EQM; PFM

PDR; CDR; EQM 

MRR; PFM MRR
NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA NA NA NA NA NA No optical elements NA

FLX-PR-ALM-CU-

0002_1.0 - 

Alignment 

verification Test 

procedure.

O

FLX-PR-ALM-CU-

0002_1.0 - 

Alignment 

verification Test 

procedure.

O

FLO-CU-URD-REQ-0615

The variation of the Nadir and Sun Baffles axes from on-ground characterisation to on-orbit EOL 

operation (including GTO and thermo-elastic effects due to the operative temperature range) shall be 

less than +/- 0.02deg.  

C X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report) 

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

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 O

FLO-CU-URD-REQ-0620

The diffuser BRDF (Bidirectional Reflectance Distribution Function) in the spectral range 480-800 nm 

shall be higher than (0.985 /π) with 0.985 reflectivity for a θin=65+/-5 deg of sun incident angle, within 

the scattering angular range of θsc=18-32 deg for the scattered elevation angles wrt normal to diffuser 

(25 deg nominal) and fi_sc=30:-30 deg of scattered azimuthal angle (see Figure14). 

BRDF measurements are required between 500-780 nm with sampling wavelength better than 40 nm,  

Dθin<=2.5  deg,  Dθsc<=3.5  deg  and  Dfi_sc<=30  deg  as  sampling  angle  respectively  for incident, 

scattered elevation and azimuthal angles (TBC). 

Note: 

1) BRDF is expressed in 1/steread units 

2) non-uniform distribution of point is most probably needed. The exact measurement wavelength 

and angle list will be provided before test, and will respect the amount of point specified in the above 

table. 

 FLO-INS-

GDI-REQ-

3200

C X NA NA NA NA C
ALM-PRO-3348-3_BRDF-

Test_campaign 
x x PFM

Diffuser qualif 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-CU-URD-REQ-0625
The diffuser BRDF uniformity shall be 0.5% BOL for the overall measured range of incidence and 

scattering angles.

FLO-TRD-

REQ-2640
C X NA NA NA NA C

ALM-PRO-3348-3_BRDF-

Test_campaign 
x PFM

Diffuser qualif 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-CU-URD-REQ-0630
The diffuser BRDF knowledge shall be 0.5% BOL  for the overall measured range of 

incidence and scattering angles. 

FLO-TRD-

REQ-0690
C X NA NA NA NA C

ALM-PRO-3348-3_BRDF-

Test_campaign 
x PFM

Diffuser qualif 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-CU-URD-REQ-0640

The maximum BRDF degradation between ground calibration to EOL shall be less than 1%. 

The test has to be done with a solar illumination (comprising UV/VUV) of 7 hours (being this time the  

estimated  total  lifetime/mission  time  of  solar  irradiance)  and  radiation  compatible  with 

requirements in par. 5.6.6 (similar to sentinel 3).  

Diffuser shall be bake out before test (see req. #FLO-CU-URD-REQ-1071).

FLO-TRD-

REQ-0690 
C X NA NA NA NA C

ALM-PRO-3348-3_BRDF-

Test_campaign 
x x

Applicability is limited to heritage. The verification 

by test of this requirement is defined as option (#4) 

in the SSOW. The SSOW has precendence over URD.

PFM
Diffuser qualif 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-CU-URD-REQ-0645
The exposition to solar UV radiation of the delivered flight diffuser item shall be avoided during AIV 

activities.
C X NA NA NA NA C

FLX-PR-ALM-CU-0001 - 

Detailed Assembly 

Procedure

x PFM PFM 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

FLX-PR-ALM-CU-

0001 - Detailed 

Assembly 

Procedure

O

§5.3.3.3 Sun view baffle

FLO-CU-URD-REQ-0660
The sun view baffle is aligned along the Sun view LoS and shall have 9 (TBC) diaphragms. All 

diaphragms shall be included in the CU (stator).
C X X NA NA NA C C

FLX-DR-ALM-CU-0001 

(Design Report)
x EQM, PFM

EQM MRR, PFM 

MRR
NA NA NA NA NA no optical elements NA NA NA NA NA NA no optical elements NA NA NA NA NA NA no optical elements NA

FLX-PR-ALM-CU-

0001 - Detailed 

Assembly 

Procedure

O

FLX-PR-ALM-CU-

0001 - Detailed 

Assembly 

Procedure

O

FLO-CU-URD-REQ-0670 

The sun baffle shall have different shape along the two mutually orthogonal directions according to 

Table  5  -  CU  Sun  baffle  vanes  position  (all  TBC)and  Figure  15.  The  baffle  vanes  position  shall  be 

according to Table 5(TBC). 

A representative scheme of the baffle is presented below (both the two sections).

Notes:  

1)  Diffuser position changes may affect the sun baffle geometry; 

2)  Baffle Design is expected to be frozen at PDR + 2 months (by Customer)

C X X NA NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report)
x EQM, PFM

EQM MRR, PFM 

MRR
NA NA NA NA NA no optical elements NA NA NA NA NA NA no optical elements NA NA NA NA NA NA no optical elements NA

FLX-PR-ALM-CU-

0001 - Detailed 

Assembly 

Procedure

O

FLX-PR-ALM-CU-

0001 - Detailed 

Assembly 

Procedure

O

FLO-CU-URD-REQ-0680  
The internal reflectivity of the sun view baffle shall be such that the total hemispherical reflectance is 

smaller than 9% in the spectral range 480-800 nm.  

FLO-TRD-

REQ-1123
C X X NA NA NA C C

FLX-PL-ALM-CU-0008 - 

Black Coating Test Plan

FLX-DR-ALM-CU-0001 

(Design Report)

FLX-TRR-ALM-CU-0001 Rev 

2.0 (Black Coating Optical 

Test Report)

x x
coating sample 

level
PDR NA NA NA NA NA No coating NA NA NA NA NA NA No coating NA NA NA NA NA NA No coating NA

FLX-PL-ALM-CU-

0008 - Black Coating 

Test Plan

FLX-DR-ALM-CU-

0001 (Design 

Report)

FLX-TRR-ALM-CU-

0001 Rev 2.0 (Black 

Coating Optical Test 

Report)

C

FLX-PL-ALM-CU-

0008 - Black 

Coating Test 

Plan

FLX-DR-ALM-CU-

0001 (Design 

Report)

FLX-TRR-ALM-

CU-0001 Rev 2.0 

(Black Coating 

Optical Test 

Report)

C
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Req.# Requirement Description Note Parent
Type vs 

Precedent 
Issue

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 

Model/Level
Verification Stage

Executive 
Doc

Close-out 
Doc

Verified 
O/C

RfW/RFD 
Number

RfW RfD Status 
[Open/Closed]

Remarks NCR
Executive 

Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR Executive Doc Close-out Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR Executive Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Clos
ed]

Remarks NCR

EQM Model PFM ModelApplicability Compliance Status Verif. method STM Model CUIS 1 Model CUIS 2 Model

FLO-CU-URD-REQ-0690

The dark reference target surface BRDF shall be better than 9%/pi (9% of reflectance) with +/- 0.5%/pi  

accuracy/knowledge  when  illuminated  with  radiation  in  the  range  500-780  nm  perpendicular to 

the target. 

Note: BRDF  in 1/steradiant 

FLO-INS-

GDI-REQ-

3200

C X NA NA NA NA C

FLX-PL-ALM-CU-0008 - 

Black Coating Test Plan

FLX-DR-ALM-CU-0001 

(Design Report)

FLX-TRR-ALM-CU-0001 Rev 

2.0 (Black Coating Optical 

Test Report)

x x
coating sample 

level
CDR NA NA NA NA NA No coating NA NA NA NA NA NA No coating NA NA NA NA NA NA No coating NA

FLX-PL-ALM-CU-

0008 - Black Coating 

Test Plan

FLX-DR-ALM-CU-

0001 (Design 

Report)

FLX-TRR-ALM-CU-

0001 Rev 2.0 (Black 

Coating Optical Test 

Report)

C

FLX-PL-ALM-CU-

0008 - Black 

Coating Test 

Plan

FLX-DR-ALM-CU-

0001 (Design 

Report)

FLX-TRR-ALM-

CU-0001 Rev 2.0 

(Black Coating 

Optical Test 

Report)

C

FLO-CU-URD-REQ-0700

The mechanism in the closure position (dark reference target) shall not allow any radiation entering in 

the telescope when illuminated from the solar and nadir ports.  

The analysis and test shall demonstrate that: 

1. the ratio between average irradiances detected respectively on the instrument aperture plane 

when CU is closed and on Nadir port when CU is in observation, shall be less than 1E-4 in the range 300-

1100 nm. CU Nadir Port shall be illuminated with same flux in the two cases. 

2. the ratio between average irradiances detected respectively on the instrument aperture plane and 

on the Sun port aperture, when CU Sun port is illuminated shall be less than 1E-4 in the range 300-1100 

nm; CU shall be in closed position. 

Note: if equivalence is demonstrated by Contractor, alternative methods could be proposed by 

Contractor and agreed with Customer. 

FLO-TRD-

REQ-1123
C X NA NA NA NA C

FLX-DR-ALM-CU-0001 

(Design Report)
x (i)

(i) Applicability is limited to verification by analysis, 

considering that the specific testing is defined as an 

option (#6) in the SSOW.

PFM CDR NA NA NA NA NA No coating NA NA NA NA NA NA No coating NA NA NA NA NA NA No coating NA NA NA NA NA NA NA NA O

FLO-CU-URD-REQ-0710
The shape/geometry of the dark target and its orientation with the LoS direction shall be agreed with 

Customer. 
C X X NA NA NA C C

FLX-DR-ALM-CU-0001 

(Design Report)

ALM-DES-225-0001_D 

(FLORIS Calibration Unit - 

MICD)

x x EQM, PDR PDR, CDR NA NA NA NA NA No black target NA NA NA NA NA NA No black target NA NA NA NA NA NA No black target NA O O

§5.3.4 Electrical Interface requirements 

 FLO-CU-URD-REQ-0720
The electrical I/F's depend on the final selection of motor and sensors and shall be harmonized with 

Instrument Prime Contractor in the early design phase.
C X X X X NA C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x

STM, CUIS, 

EQM, PFM

STM MRR, CUIS 

MRR, EQM MRR, 

PFM MRR

O O O

FLX-PR-ALM-CU-

0001 - Detailed 

Assembly 

Procedure

O

FLX-PR-ALM-CU-

0001 - Detailed 

Assembly 

Procedure

O

 FLO-CU-URD-REQ-0730

Two redounded thermal sensors shall be provided on the CU. One thermal sensor shall be placed on 

the motor windings, the other thermal sensor shall be placed on the mechanical I/F with the IOM (CU 

side). These sensors shall be supplied and monitored via the electrical interfaces of the Calibration 

Unit Electronics (CUE), located inside the ICU unit; thermal sensor shall be of PT1000 type and shall be 

supplied calibrated with available valid calibration data (calibration function and graphs shall be 

provided).  

Thermal sensor wires shall be twisted (n-tuple). 

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

5.0 (CU EICD)
x x EQM, PFM

EQM MRR, PFM 

MRR
NA NA NA NA NA

thermal sensor present but 

not redundant
NA NA NA NA NA NA

thermal sensor present 

but not redundant
NA NA NA NA NA NA

thermal sensor 

present but not 

redundant

NA

FLX-PR-ALM-CU-

0001 - Detailed 

Assembly 

Procedure

O

FLX-PR-ALM-CU-

0001 - Detailed 

Assembly 

Procedure

O

FLO-CU-URD-REQ-0740  
The position sensor selection shall take into account a distance of at least 2 meters (TBC) from CU and 

its Control Units Electronics (located inside the ICU unit).  
C X X X X NA C C C C

FLX-DR-ALM-CU-0001 

(Design Report)
x x CUIS, EQM, PFM

 CUIS TRB, EQM TRB 

PFM TRB
NA NA NA NA NA no position sensors NA O O O O

§5.3.4.1 Harness 

FLO-CU-URD-REQ-0750

The  Contractor  shall  provide  the  connection  harness  between  electro-mechanical  components 

(motor  and  sensors)  and  the  connector  bracket  located  on  the  instrument  (IOM).  The  linear 

dimension between ICU and IOM Connector Bracket is defined according to Figure 18 (TBC). 

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

5.0 (CU EICD)
x x

STM, CUIS, 

EQM, PFM

STM MRR, CUIS 

MRR, EQM MRR, 

PFM MRR

O O O O O

FLO-CU-URD-REQ-0760  

The  design  shall  define  all  parameters  as  needed  to  fulfill  the  electrical,  thermal  and  EMC 

requirements. 

Note:  The  design  parameters  to  be  provided  are  (as  a  minimum):  the  bundle  and  cable  layout,  

the connectors used on the CU, the shielding, the wire/shield material, the pin functions and the 

gauges used for each harness section. 

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

5.0 (CU EICD)
x

STM, CUIS, 

EQM, PFM

STM MRR, CUIS 

MRR, EQM MRR, 

PFM MRR

O O O O O

§5.3.4.2 Connectors

FLO-CU-URD-REQ-0770

A  connector  bracket  is  fixed  on  the  IOM  structure.  The  nominal  and  the  redundant  harness 

interfaces shall be supplied with the CU including connectors and flexible cables  to be mounted on 

the connector bracket. 

 

Note: The harness cables shall exit from the CU structure mechanically stabilized through dedicated 

fixing fixtures (cable tie /retainers) on the CU chassisand compatible with EMC requirements. 

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

5.0 (CU EICD)
x CUIS, EQM, PFM

CUIS MRR, EQM 

MRR, PFM MRR

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No 

redundancy

O O

 FLO-CU-URD-REQ-0775

The CU Harness shall include four connectors (two nominal/redundant motor power line and two 

nominal/redundant signal line). 

Connectors shall be of type DAM15P for power lines and of type DBM44S for signal lines . 

Note: Baseline do not foresee connectors on CU side

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

5.0 (CU EICD)
x CUIS, EQM, PFM

CUIS MRR, EQM 

MRR, PFM MRR

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No 

redundancy

O O

FLO-CU-URD-REQ-0780 

A  pin  definition  table  for  each  CU  connector  shall  be  established,  harmonized  with  Instrument 

Prime Contractor and provided as part of the document “Inputs to Interface Control Document”. 

This table shall include the connector identifier, pin number, signal name, and wire type. 

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

5.0 (CU EICD)
x CUIS, EQM, PFM

CUIS MRR, EQM 

MRR, PFM MRR

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No 

redundancy

O O

FLO-CU-URD-REQ-0800
Connectors shall be sized, oriented, keyed, or otherwise protected from an improper connection that 

would result in damage to equipment connected to either end of the harness. 
C X X X X NA C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x CUIS, EQM, PFM

CUIS MRR, EQM 

MRR, PFM MRR

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No 

redundancy

O O

FLO-CU-URD-REQ-0810 
All  connectors  shall  be  accessible  for  mate/demate  without  removal  of  any  adjacent  objects 

(components, parts, bolts, etc.). 
C X X X X NA C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x CUIS, EQM, PFM

CUIS MRR, EQM 

MRR, PFM MRR

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No 

redundancy

O O

FLO-CU-URD-REQ-0820 All connectors shall be accessible for mate/demate without the use of any custom tools. C X X X X NA C C C C
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x CUIS, EQM, PFM

CUIS MRR, EQM 

MRR, PFM MRR

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No 

redundancy

O O

FLO-CU-URD-REQ-0830

All connectors shall be clearly marked with a unique identifier. 

The  nominal  connectors  shall  be  identified  as : 

- J33 and J133 respectively nominal and redundant for signal lines/sensors; 

- J34 and J134 respectively nominal and redundant for the calibration unit motor. 

modified C X X X X NA C C C C
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x CUIS, EQM, PFM

CUIS MRR, EQM 

MRR, PFM MRR

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No redundancy

Connector and harness 

provided. No 

redundancy

O O

FLO-CU-URD-REQ-0840 Connector  savers  shall be  utilized on  all  flight connectors prior  to  connector/flight harness  mate. C X X NA NA NA C C
FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x EQM, PFM

EQM MRR, PFM 

MRR
NA NA NA NA NA no savers NA NA NA NA NA NA no savers NA NA NA NA NA NA no savers NA O O

FLO-CU-URD-REQ-0850 
All  connectors,  when  not  mated,  shall  have  either  protective  covers  or  shorting  connectors 

installed, depending on the function of the connector. 
C x X X X X NA C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x x

STM, CUIS, 

EQM, PFM

STM MRR, CUIS 

MRR, EQM MRR, 

PFM MRR

O O O O O

§5.3.4.3 Grounding

FLO-CU-URD-REQ-0860

Units  or  equipment  which  can  transmit  sparks  or  generate  static  electricity  charges  shall  be 

properly  grounded.  For  grounding  of  the  CU  with  the  Instrument,  a  chassis  grounding  point 

(bonding  stud  M4)  has  to  be  defined  and  provided  in  close  arrangement  with  Instrument  Prime 

Contractor. 

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

5.0 (CU EICD)
x x

STM, CUIS, 

EQM, PFM

STM MRR, CUIS 

MRR, EQM MRR, 

PFM MRR

O O O O O

FLO-CU-URD-REQ-0865
Across Stator and Carousel (rotor) structures an electrical contact resistance of  < 25 mΩ (TBC) shall be 

assured 
C X X X X NA C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x x CUIS, EQM, PFM

CUIS MRR, EQM 

MRR, PFM MRR
NA NA NA NA NA no rotor NA O O O O

 FLO-CU-URD-REQ-0870

For each cable construction used (e.g. 2 twisted pairs/ 1 shield; 4 twisted pairs/ 1 shield; etc..), the 

shields on cables inside the assembly have to be grounded to the back shell (or to the connector 

housing if there is no back shell) on side of the CU (and not routed via pins in the connectors). 

The shield will be the baseline grounding path between the mechanism and the IOM star point. 

 Note: Wires and cables shall be compliant with ESCC No. 3901/020 and ESCC 3901/022.” 

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

5.0 (CU EICD)
x NA NA NA NA NA no rotor NA O O O O

 FLO-CU-URD-REQ-0880 
The CU shall be designed such that all return currents return through dedicated wires back to their 

source.
C X X X X NA C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x x NA NA NA NA NA no rotor NA O O O O

FLO-CU-URD-REQ-0890
Harnesses using an overall outer shield shall connect the outer shield to the conductive connector 

with 360 degree coverage with an impedance of less than or equal to 10 milli-ohm. 
C X X X X NA C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x x NA NA NA NA NA no rotor NA O O O O

FLO-CU-URD-REQ-0900 
The  body  of  each  chassis  connector  shall  be  electrically  connected  to  the  chassis  with  a  DC 

resistance less than or equal to 10 milli-ohm. 
C X X X X NA C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x x NA NA NA NA NA no rotor NA O O O O

FLO-CU-URD-REQ-0910
All  guards  and  covers  provided  for  personal  protection  shall  be  clearly  marked  to  indicate  the 

voltage potential. 
C X X X X NA C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x NA NA NA NA NA no rotor NA O O O O

FLO-CU-URD-REQ-0920 
Adequate grounding of control equipment, pyrotechnic devices and other critical equipment shall be 

foreseen to prevent signal noise or initiation of explosive devices from induced currents. 
C X X X X NA C C C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x NA NA NA NA NA no rotor NA O O O O

§ 5.3.5 Interfaces for AIT activities 

FLO-CU-URD-REQ-0930 

The CU shall be equipped by means of two “two orthogonal sides alignment cube” (AC), both on the 

rotor and on the stator able to identify and materialize the Nadir direction (REF CU_ALN  on stator) wrt. 

to the CU mechanical interface in any time during the AIT activities. 

The Optical cubes shall be manufactured with the following properties: 

  5 sides polished perpendicular to better than 5 arcsec  

  Surface Area: 1 inch x 1 inch 

  Clear Aperture > 90% Surface Area  

  Chamfer: 0.4 ± 0.1 mm x 45°  

  Material: N-BK7 or equivalent  

  Optical quality requirement (according to ISO-10110):  

  Surface Accuracy better than 3/1 (0.5)  

  Surface Impurities better than 5/3x0.25  

  Roughness better than 10 nm RMS  

  Coating Requirement: 

  5 Sides with Protective Aluminium Coating (reflectivity better than 75% at 633 nm). 

 

In addition, the cubes mounted on the CU shall be easily accessible to an operator looking at the 

telescope in a direction nominally parallel to the focal plane, front side. 

The cubes can be removable and shall be equipped with protection covers. 

 

Note: As possible alternative solution a flat reflective area (10mm) on the rotor external surface can 

be identified to be visible from the Nadir aperture and possibly, by rotation command, from the Sun 

Aperture (see Figure 16).  

PC X X NA NA NA PC PC x x
Cube dimension is 17.1mm

Material is Aluminium 6082
EQM, PFM

EQM MRR, PFM 

MRR
NA NA NA NA NA no alignement needed NA NA NA NA NA NA no alignement needed NA NA NA NA NA NA no alignement needed NA O

FLX-RFD-

ALM-CU-

0016

open O

FLX-RFD-

ALM-CU-

0016

open

§5.3.6 interface requirements with GSE 

FLO-CU-URD-REQ-0935 The CU shall provide GSE interfaces for Handling and Integration to be agreed with customer. C X X X X X C C C C C

FLX-PL-ALM-CU-0007 Rev. 

2.0 (Design Developement 

and Verification Plan)

x x
STM, CUIS, 

EQM, PFM

STM MRR, CUIS 

MRR, EQM MRR, 

PFM MRR

O O O O O

§5.4 Design and construction requirements 

§5.4.1 General design requirements

FLO-CU-URD-REQ-0940 

The clearance between rotor and stator shall be minimized to prevent contamination and stray light 

issues.  

The optical properties and shape of the internal surface of the stator and of the external surfaces of 

the rotor(carousel) shall be designed to limit the stray light propagation. 

 

Minimum required attenuation on all the defined positions is the one reported in req. FLO-CU-URD-

REQ-0700. 

FLO-TRD-

REQ-1810 

, FLO-TRD-

REQ-0770 

C X X NA NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x x EQM, PFM EQM TRB; PFM TRB NA NA NA NA NA No rotor NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-CU-URD-REQ-0941

Sun and Nadir Baffles design and manufacturing (Figure 11 and Figure 14) shall be compliant with the 

following specific design/manufacturing rules: 

-  dimensional tolerances: less than +/-0.1mm (TBC); 

-  vane thickness: 1mm (TBC); 

-  geometrical tolerances: vanes concentricity and parallelism:less than  0.1mm(TBC);; 

-  vane edge shapes: wedge profile facing baffle outlet at 25° with edge thickness 

<0.1mm(TBC); 

-  Square vane vertex curvature radius = TBD 

 

NOTE: All removable protection covers shall be supplied with the unit. 

C X X NA NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report)
x x EQM, PFM EQM TRB; PFM TRB NA NA NA NA NA No vanes NA NA NA NA NA NA No vanes NA NA NA NA NA NA No vanes NA O O

§5.4.2 Specific design requirements 

5.4.2.1 Lifetime / ageing requirements 

FLO-CU-URD-REQ-0950

On Ground:  

Lifetime from delivery to launch shall be assumed to be 2.5 years (including margin). 

The CU mechanism can perform at-least 600 (TBC) movements in air (a) and under vacuum or 

protective atmosphere (b). 

 

Notes:  

a.  1 movement is forward and backward; 

b.  For  ground  test  in  air,  purging  will  be  available  for  CU  bearing  and  gearhead  if  needed  by  

the specific design (it shall be requested in the early phase @ CU Unit Requirement Review); 

c.  For  verification  purpose,  the  number  of  expected  ground  cycles  shall  be  multiplied  by  4  

(ECSS driven factor). 

FLO-TRD-

REQ-0370
C X X NA NA NA C C

FLX-DR-ALM-CU-0001 

(Design Report)

FLX-PL-ALM-CU-0006 Rev 

4.0  (FLEX FLORIS 

Calibration Unit AIT Plan)

x x EQM; PFM EQM TRB; PFM 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-CU-URD-REQ-0960 

On Orbit: 

A nominal operational lifetime in space of at least 4 years, excluding commissioning, validation and 

calibration. 

 

  Observation Position – Dark calibration Position: 1 movement every 100 min for 4 years, excluding 

commissioning validation and calibration. 

  Observation Position – Sun calibration Position + Dark calibration Position or alternatively, 

Observation  Position  – Dark  calibration  Position  +  Sun  Calibration  Position:  1  movement every 14 

days for 4 years, excluding commissioning validation and calibration. 

 

Notes: 

d.   1 movement is forward and backward; 

e.  For test verification, the number of expected in flight cycles shall be multiplied by 2 (ECSS driven 

factor). 

FLO-TRD-

REQ-0370
C X X NA NA NA C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report) 

FLX-RP-ALM-CU-0006 Rev 

2.0 Reliability and Failure 

Modes and Effects Analysis 

(FMECA)

x x EQM; PFM EQM TRB; PFM 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-CU-URD-REQ-0970 

The  CU  shall  be  designed  for  completing  the  in-orbit  commissioning,  validation  and  calibration 

within  3  months.  The  number  of  movements  can  be  estimated  the  same  as  during  the  nominal 

operational lifetime. 

 

Notes: 

f.   1 movement is forward and backward; 

g.  For test verification, the number of expected in flight cycles shall be multiplied by 2 ECSS driven 

factor). 

FLO-TRD-

REQ-0370
C X X NA NA NA C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report) 

FLX-RP-ALM-CU-0006 Rev 

2.0 Reliability and Failure 

Modes and Effects Analysis 

(FMECA)

x x EQM; PFM EQM TRB; PFM 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-CU-URD-REQ-0980 

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 ECSS-E-ST-33-01C. 

FLO-TRD-

REQ-1180
C X X NA NA NA C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report) 

FLX-RP-ALM-CU-0006 Rev 

2.0 Reliability and Failure 

Modes and Effects Analysis 

(FMECA)

x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O
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Req.# Requirement Description Note Parent
Type vs 

Precedent 
Issue

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 

Model/Level
Verification Stage

Executive 
Doc

Close-out 
Doc

Verified 
O/C

RfW/RFD 
Number

RfW RfD Status 
[Open/Closed]

Remarks NCR
Executive 

Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR
Executiv

e Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR Executive Doc Close-out Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Cl
osed]

Remarks NCR Executive Doc
Close-out 

Doc
Verified 

O/C
RfW/RFD 
Number

RfW RfD 
Status 

[Open/Clos
ed]

Remarks NCR

EQM Model PFM ModelApplicability Compliance Status Verif. method STM Model CUIS 1 Model CUIS 2 Model

FLO-CU-URD-REQ-0990

The  CU  shall  meet  all  performance  requirements  after  being  subjected  to  the  environmental 

conditions  existing  during  all  periods  from  ground  activities  to  the  end  of  in-orbit  operations  as 

defined after delivery. 

C X X NA NA NA C C

FLX-RP-ALM-CU-0002 Rev 

2.0 (CU Functional Analysis 

Report) 

FLX-RP-ALM-CU-0006 Rev 

2.0 Reliability and Failure 

Modes and Effects Analysis 

(FMECA)

x EQM; PFM EQM TRB; PFM 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-CU-URD-REQ-1000
The design of the CU shall be such as the storage and operation durations defined hereafter can be 

met without any performance degradation. 

FLO-TRD-

REQ-2420
C X NA NA NA NA C

FLX-PL-ALM-CU-0007 Rev. 

2.0 (Design Developement 

and Verification Plan)

x EQM EQM 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

§5.4.2.2 Cleanliness / contamination requirements 

FLO-CU-URD-REQ-1050

Cleanliness level non optical surfaces: As minimum, at delivery to Instrument Prime Contractor, for all 

the non-optically effective surfaces (low sensitive items), cleanliness levels shall comply with Visibly 

Clean High Sensitivity,VCHS, and MOC level< 1.5*10-7 g/cm². 

C X NA NA NA NA C

FLX-PL-ALM-CU-0005 Rev 

3.0 (Cont & Clean Contr 

Plan)

FLX-PL-ALM-CU-0004 Rev 

3.0 (Product Assurance and 

Safety Plan)

x PFM PFM 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

 FLO-CU-URD-REQ-1060   

Cleanliness  (PAC):  at  delivery  to  Instrument  Prime  Contractor  the  diffuser  and  black  target 

cleanliness  (PAC)  level  shall  be  less  than  40  ppm, while the baffles one shall be less than 100 ppm.  

 

NOTE: especially for the Diffuser, protective removable means (cover etc..) shall be considered for 

minimum exposition to the environment during ground activities 

C X NA NA NA NA C

FLX-PL-ALM-CU-0005 Rev 

3.0 (Cont & Clean Contr 

Plan)

FLX-PL-ALM-CU-0004 Rev 

3.0 (Product Assurance and 

Safety Plan)

x PFM PFM 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

FLO-CU-URD-REQ-1070

Cleanliness  (MOC):  at  delivery  to  Instrument  Prime  Contractor  the  diffuser  cleanliness (MOC) 

level shall be less than  2.0 * 10-8  g/cm2 (TBC) and  black  target shall be less than 1.5 * 10-7  g/cm2 

molecular contamination levels.

C X NA NA NA NA C

FLX-PL-ALM-CU-0005 Rev 

3.0 (Cont & Clean Contr 

Plan)

FLX-PL-ALM-CU-0004 Rev 

3.0 (Product Assurance and 

Safety Plan)

x PFM PFM 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

FLO-CU-URD-REQ-1071 Bake out of the diffuser and dark target shall be performed. C X NA NA NA NA C

FLX-PL-ALM-CU-0005 Rev 

3.0 (Cont & Clean Contr 

Plan)

FLX-PL-ALM-CU-0004 Rev 

3.0 (Product Assurance and 

Safety Plan)

x PFM PFM 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

FLO-CU-URD-REQ-1072
The CU Unit shall include provisions for the accommodation of removable witness/samples plates for 

on-ground long-term contamination monitoring.
C X X NA NA NA C C

FLX-PL-ALM-CU-0005 Rev 

3.0 (Cont & Clean Contr 

Plan)

FLX-PL-ALM-CU-0004 Rev 

3.0 (Product Assurance and 

Safety Plan)

x EQM; PFM EQM DRB; PFM DRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-CU-URD-REQ-1073 The sun diffuser shall never act as a cold trap from ground to EOL. C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x EQM; PFM EQM DRB; PFM DRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-CU-URD-REQ-1075

Cleanliness  (Diffuser):  It  shall  be  guaranteed  that  the  Sun  Diffuser  shall  be  maintained  at  a 

temperature not lower than 15 °C  respect to the other CU surrounding surfaces to minimize 

contamination.  

 Note: In order to maintain the temperature difference below 15°C a proper CU thermal design is 

required. 

C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x x EQM; PFM EQM DRB; PFM DRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-CU-URD-REQ-1077 

Cleanliness (Diffuser): A critical Review and Analysis of aging cleanliness and debris from bearing 

BOL/EOL shall be performed by the supplier, in the early phase of the project,  aimed  to  identify  

possible  risk  on  diffuser performance degradations and corresponding mitigating actions to be 

implemented in the design. 

C X X NA NA NA C C

FLX-PL-ALM-CU-0005 Rev 

3.0 (Cont & Clean Contr 

Plan)

FLX-PL-ALM-CU-0004 Rev 

3.0 (Product Assurance and 

Safety Plan)

x EQM; PFM EQM DRB; PFM DRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

§5.4.2.3 Mechanical

FLO-CU-URD-REQ-1110 

To demonstrate compliance to the structural and stability requirements the Supplier shall perform 

at least the following mechanical analyses:  

-  static analysis; 

-  modal analysis; 

-  stress analysis; 

-  dynamic analysis (sine and random); 

-  shock analysis; 

-  thermo-elastic analysis; 

-  gravity release. 

C X NA NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x EQM; PFM EQM DRB; PFM DRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

FLO-CU-URD-REQ-1120
Mechanical  Analysis:  the  Supplier  shall  identify  and  perform  all  additional  mechanical  analyses 

which are necessary according to the design needs. 
C X NA NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x EQM; PFM EQM DRB; PFM DRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

 FLO-CU-URD-REQ-1125  
Mechanical Analysis, Thermal Analyses FEM, Thermal and CAD models shall be compliant with 

requirements in <AD202>, <AD203>, <AD204> and <AD206>.
C X NA NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

ALM-DES-225-0001 Rev. 2.0

x EQM; PFM 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

5.4.2.4 Thermal 

FLO-CU-URD-REQ-1130 
All temperature requirements shall refer to specific reference point (TRP(s), see <AD206>). This point 

shall be defined by the CU Contractor according to requirements. 
C X X NA NA NA C C

FLX-ICD-ALM-CU-0002 Rev  

5.0 (CU EICD)
x x EQM; PFM 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-CU-URD-REQ-1140 

Detailed Thermal Mathematical Models (DTMM) and Detailed Geometrical Mathematical Models  

(DGMM) of CU shall be created for analytical predictions representative of all the phases of the 

mission.

C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x EQM; PFM 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-CU-URD-REQ-1150

The  Detailed  Thermal  Mathematical  Models  (DTMM)  shall  be  delivered  to  the  Customer  as  a 

coherent  set  of  ESATAN  files  and  together  with  any  script  necessary  to  run  the  models  and 

analysis cases.

C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x EQM; PFM 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-CU-URD-REQ-1160
The  Detailed  Geometrical  Mathematical  Model  (DGMM)  shall  be  delivered  as  a  coherent  set  of 

ESARAD files, and together with any script necessary to run the models and analysis cases.
C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x EQM; PFM 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-CU-URD-REQ-1170 The detailed DTMM and DGMM shall be correlated against the environmental test results. C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x EQM; PFM PDR, CDR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA to be written O O
verofied at EQM 

level

FLO-CU-URD-REQ-1180
The compliance with the thermal performance requirements shall be demonstrated by analysis for the 

operational and non-operational cases. 
C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x EQM; PFM 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

§5.4.2.5 Redundancy concept 

FLO-CU-URD-REQ-1190
The design shall implement redundancy for all the CU sensors (position and thermal). 

The motor shall be selected with electrical redundancy (redundant windings). 

FLO-TRD-

REQ-0070
C X X X X NA NA NA C C

FLX-DR-ALM-CU-0001 

(Design Report)
x EQM; PFM 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

§5.5 PA and RAMS requirements

FLO-CU-URD-REQ-1235
No single subsystem failure (including hardware failure, software failure or human error) shall led to 

critical or catastrophic consequences.  

FLO-TRD-

REQ-2380
C X X X X C C C C C

FLX-RP-ALM-CU-0006 Rev 

2.0 Reliability and Failure 

Modes and Effects Analysis 

x x x
STM; CUIS; 

EQM; PFM
PDR, CDR O O O O O

§5.5.1.1 Reliability

FLO-CU-URD-REQ-1220 The CU shall have a reliability greater than 0.999. 
FLO-TRD-

REQ-2290
C X X NA NA NA C C

FLX-RP-ALM-CU-0006 Rev 

2.0 Reliability and Failure 

Modes and Effects Analysis 

(FMECA)

x EQM; PFM 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
verified at EQM 

level

§5.5.1.2 Availability

FLO-CU-URD-REQ-1223
The CU shall have an availability greater than 99% on a monthly basis including any planned and 

unplanned outages. 

FLO-TRD-

REQ-2270
C X X NA NA NA C C

FLX-RP-ALM-CU-0006 Rev 

2.0 Reliability and Failure 

Modes and Effects Analysis 

(FMECA)

x calculated value is 99.2% EQM; PFM 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
verified at EQM 

level

§5.5.1.3 Parts, materials and processes 

 FLO-CU-URD-REQ-1240

Outgassing: Selection of materials shall be guided by considerations on their outgassing rate, their 

amount  and  location  and  their  configuration.  In  particular,  all  the  materials  shall  be  selected  in 

order to be compliant with the rules of ECSS-Q-ST-70-01C. 

Required values: 

  Recovered mass loss (RML): < 1,0 %; 

  Collected volatile condensable material (CVCM): < 0.1%. 

C X X X C NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report)
x STM; EQM; PFM PDR; CDR O NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

 FLO-CU-URD-REQ-1241
The structure of the CU shall be made of inert materials (e.g. aluminum) to avoid molecular 

contamination from outgassing. CFRP or other outgassing material shall be avoided for the structure.
C X X X X X C NA NA C C

FLX-DR-ALM-CU-0001 

(Design Report)
x

STM; CUIS; 

EQM; PFM
PDR; CDR O O O O O

 FLO-CU-URD-REQ-1243
Outgassing materials (glues, o-rings) shall be minimized and in case it is envisaged to be used, needs 

always to be approved by Prime Contractor ( and ESA).  

FLO-TRD-

REQ-1830
C X X C NA NA C C

FLX-DR-ALM-CU-0001 

(Design Report)
x

STM; CUIS; 

EQM; PFM
PDR; CDR O O O O O

 FLO-CU-URD-REQ-1242

The structures of the CU shall be made of inert materials (e.g. aluminum) to avoid molecular 

contamination from outgassing. This is to avoid a baffle, rotor or stator made of cfrp or other 

outgassing material

AN13: 

FLORIS-

ENV-REQ-

0050

C X X X X X C NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report)
x

STM; CUIS; 

EQM; PFM
PDR; CDR O O O O O

FLO-CU-URD-REQ-1250 

Coating Technology: the coatings materials and fabrication process shall be space qualified. In 

particular, the coatings shall withstand to a direct and continuative sun exposure up to 20 seconds. The 

sun shall be assumed at 1 Astronomical Unit. 

FLO-TRD-

REQ-1020
C X NA NA NA C C

FLX-RP-ALM-CU-0004 3.0 

(Design Justification file)
x x From coating heritage. EQM 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-CU-URD-REQ-1260 
Coating Quality: The coatings shall be uniform in quality and condition, clean, smooth, free from 

foreign material and from physical and optical imperfections. 5/C1x0.1 according to ISO 10110-7. 
C X X NA NA NA C C

FLX-PL-ALM-CU-0004 3.0- 

PA Plan

FLX-PL-ALM-CU-0005 Rev 

3.0 (Cont & Clean Contr 

Plan)

x x EQM; PFM EQM TRR; PFM 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-CU-URD-REQ-1265  
Coating Quality: The coatings shall retain required performance (thermo-optical, cleanliness, 

adhesion, etc) in the applicable space environment. 
C X NA NA NA C C

FLX-RP-ALM-CU-0004 3.0 

(Design Justification file)
x x From coating heritage. EQM; PFM EQM TRR; PFM TRR NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

§5.6 Environmental requirements 

§5.6.1 Mechanical 

§5.6.1.1 Launch Environment 

§5.6.1.1.1 Quasi-static Loads 

FLO-CU-URD-REQ-1290

The  following  quasi-static  loads,  defined  in  the  instrument  reference  frame  and  at  the  interface 

between the CU and the instrument, shall be considered in the design: 

- Out-of-plane (Z IOM ): 40 g; 

- In-plane (X IOM , Y IOM ): 40 g. 

 

All loads are qualification loads. 

FLO-TRD-

REQ-1560
C X X C NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x x EQM; PFM EQM TRB; PFM 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-CU-URD-REQ-1300  

The following sine loads, defined in the instrument reference frame and at the interface between the 

CU and the instrument, shall be considered in the design: 

 

Out of Plane (Z axis)   In Plane (XY axes) 

f  Acc.  Disp.                                f  Acc.  Disp. 

[Hz]  [g]  [mm]                          [Hz]  [g]  [mm] 

5      1.0      10                             5  1.0  10 

20  22.0       -                             20  16.0  - 

100  22.0  -                               100  16.0  - 

All loads are qualification loads. 

FLO-TRD-

REQ-1565
C X X C NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x x EQM; PFM EQM TRB; PFM 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-CU-URD-REQ-1310 
Notching of the sine vibration level shall be considered in order not to exceed the CU quasi-static 

interface loads (qualification).

FLO-TRD-

REQ-1570
C X X C NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x x EQM; PFM EQM TRB; PFM 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-CU-URD-REQ-1320  Any proposed notching shall be agreed with the Instrument Prime Contractor.
FLO-TRD-

REQ-1580
C X X C NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

FLX-RFD-ALM-CU-0018

x x EQM; PFM EQM TRB; PFM TRB 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-

0018

open O

FLX-RFD-

ALM-CU-

0018

open

§5.6.1.1.3 Random Vibrations 

FLO-CU-URD-REQ-1330

The  random  loads  reported  in  Table 7, defined in the instrument reference frame and at the 

interface between the  CU and the instrument, shall be considered in the design. 

Out of Plane (Z axis)                                      In Plane (XY axes) 

f               PSD                                                              f                 PSD 

[Hz]            [g2/Hz]                                                [Hz]            [g2/Hz] 

20             0.010                                                       20  0.006 

100             1.250                                                    100  0.750 

300            1.250                                                     300  0.750 

400            0.500                                                     400  0.500 

550           0.500                                                      550  0.500 

2000        0.038                                                     2000  0.038 

GRMS  25.2                                                     GRMS  22.5 

 

Table 7 – CU Random Vibration Loads (all TBC) 

 

All loads are qualification loads. 

FLO-TRD-

REQ-1590
NC X X C NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

A notch is requested (see 

FLO-CU-URD-REQ-1320  ) 

x x EQM; PFM EQM TRB; PFM TRB 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-

0018

open O

FLX-RFD-

ALM-CU-

0018

open

FLO-CU-URD-REQ-1335 

For random vibrations, the mechanical sizing shall be performed with peak values. For random 

vibrations, the peak value is equal to 3 times the RMS value unless otherwise specified. Any proposed 

notching shall be agreed with the Instrument Prime Contractor.

C X X C NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x x EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

§5.6.1.1.4 Shock
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FLO-CU-URD-REQ-1340

The shock loads reported in Table 8, defined in the instrument reference frame and at the interface 

between the CU and the instrument, shall be considered in the design. 

All loads are qualification loads. 

Table 8 – CU SRS Shock Levels (all TBC) 

Frequency [Hz]  Acceleration [g], Q=10 all axes Test Tolerance [dB]

100                               10                                                          -0/+6db

725                          636                                                             -0/+6 -> -3/+6db

10000                        636                                                           -3/+6dB

NOTE: Alternatively to table 8, if preferred by the Contractor (i.e. Contractor choice) the old version 

of the shock profile  can be used (see table below): 

Frequency [Hz]  Acceleration [g], Q=10 all axes 

100                               10 

1000                          900 

10000                        900 

FLO-TRD-

REQ-1610
modified C X X NA NA NA C C

FLX-RP-ALM-CU-0001 Rev 

3.0 (Structural Analysis 

Report)

x x Shock test performed on ly at EQM level EQM; PFM EQM TRB; PFM TRB NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

5.6.1.2 In-Orbit Environment

FLO-CU-URD-REQ-1350  deleted NA x x

 FLO-CU-URD-REQ-1360 

The CU shall perform nominally and provide full specified performances exposed to the following 

dynamic  /  micro-vibrations  environment  and  defined  as  maximum  accelerations  injected  at  the 

base of the Sub-System itself: 

-Linear acceleration: 20 Hz - 100 Hz: < =20 mg 

-Linear acceleration: 100 Hz - 1000 Hz: < =30 mg 

-Quasi Static Rotational Acceleration (any single axis): < =20m rad/sec2 

NOTE: quasi static rotational acceleration can be verified by analysis only (no test is required).

FLO-TRD-

REQ-1660
C X X NA NA NA C C

FLX-PL-ALM-CU-0006 Rev 

3.1  AIT Plan
x x EQM; PFM 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

verified at EQM 

level

§5.6.2 Thermal  Refer to sect. 5.3.2

FLO-CU-URD-REQ-1370
Qualification  max/min  temperatures  shall  be  computed  from  design  ones  by  adding  +/-10°C 

margin. 
C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x x EQM; PFM 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
verified at EQM 

level

§5.6.3 EMC 

FLO-CU-URD-REQ-1375 
For EMC aspects, requirements reported in sections 6.6.3 (RE) and 6.6.4 (RS) of GDIR document 

<AD206> are applicable. 
C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x x x EQM; PFM 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-CU-URD-REQ-1376 For RE E-Field and H-field the level reported in GDIR <AD206> shall be reduced by 6dB. C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x x x EQM; PFM 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

§5.6.4  ESD 

FLO-CU-URD-REQ-1377 
For all ESD aspects, requirements reported in sections 6.6.6 of GDIR document <AD206> are fully 

applicable. 
C X X NA NA NA C C

FLX-RP-ALM-CU-0003 Rev 

2.1  (Thermal Analysis 

Report)

x x x EQM; PFM 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
verified at EQM 

level

§5.6.5 Magnetic

FLO-CU-URD-REQ-1385  The instrument shall have a DC residual magnetic moment less than 900mAm2 (TBC). C X X NA NA NA C C
FLX-RS-ALM-CU-0004- Rev. 

1.0
x x current value ~200mAm2 EQM; PFM

Motor 

procurement
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA O O

§5.6.6 Radiation

FLO-CU-URD-REQ-1390 

The CU shall be compatible with the in-orbit environment as defined in <AD201>.  

In particular levels and assumptions reported in <AD201> for following targets: 

  CU Motor 

  CU Diffuser 

  CU Solar port 

Shall be taken into account. 

C X X NA NA NA C C

FLX-RP-ALM-CU-0007 Issue 

1.0 - Radiation Analysis 

Report

x x EQM; PFM 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-CU-URD-REQ-1400  
Space Radiation Hardness Assurance (RHA) Requirements as per ESSB-AB-Q-008 and <AD209>  are 

applicable to materials and processes used in the CU.
C X X NA NA NA C C

FLX-RP-ALM-CU-0007 Issue 

1.0 - Radiation Analysis 

Report

x x EQM; PFM 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-CU-URD-REQ-1410 

The CU shall be designed to withstand the radiation effects on parts and materials including total 

ionizing dose (TID), total non-ionizing dose (TNID), single event effects (SEE) and charging effect.  

The margin defined in Radiation Hardness Assurance Requirements shall be added to this total dose. 

Radiation margin of 2 shall be used as minimum. 

C X X NA NA NA C C

FLX-RP-ALM-CU-0007 Issue 

1.0 - Radiation Analysis 

Report

x x EQM; PFM 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

§5.6.7 Launch pressure 

FLO-CU-URD-REQ-1420
The CU shall be compatible to the following pressure conditions:  

-  Ground Operations and Handling: 7*10-4 N/m2 (10.1 psi)  1*10-5 N/m2 (14.7 psi) 

FLO-TRD-

REQ-

1490, FLO-

TRD-REQ-

1510, FLO-

TRD-REQ-

1695

C X X NA NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report)
x x EQM; PFM 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

§5.6.8 Deep space vacuum

FLO-CU-URD-REQ-1430  

The CU shall be compatible to the following pressure In Orbit Pressure Environment conditions:  

-  Nominal Operating  Pressure: Vacuum (< 10-5 Torr): 

-  Non-operating Pressure: Vacuum (< 10-5 Torr). 

FLO-TRD-

REQ-

2630, FLO-

TRD-REQ-

1650, FLO-

TRD-REQ-

1695

C X X NA NA NA C C
FLX-DR-ALM-CU-0001 

(Design Report)
x x EQM; PFM 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-CU-URD-REQ-1435 deleted NA x

§5.7 Verification and test requirements 

§5.7.1 General definition and requirements 

§5.7.1.1 Verification methods 

FLO-CU-URD-REQ-1440
For each requirement the verification method is indicated. Deviations from the required verification 

method will have to be discussed and agreed by the customer on a case by case basis. 
C X X X X X C C C C C

FLX-VCD-ALM-CU-0001 Rev 

4.0 (VCD to AD103 URD Rev 

5)

FLX-VCD-ALM-CU-0002 Rev 

6.0 (VCD to AD206 GDIR Rev 

3

x
STM; CUIS; 

EQM; PFM
PDR; CDR O O O O O

FLO-CU-URD-REQ-1450 All the requirements shall be traced with a compliance matrix and a VCD. C X X X X X C C C C C

FLX-VCD-ALM-CU-0001 Rev 

4.0 (VCD to AD103 URD Rev 

5)

FLX-VCD-ALM-CU-0002 Rev 

6.0 (VCD to AD206 GDIR Rev 

3

x
STM; CUIS; 

EQM; PFM
PDR; CDR O O O O O

 FLO-CU-URD-REQ-1460 

The Contractor shall demonstrate that:  

-  no degradation or malfunctions is caused by environmental testing;  

-  the design conforms to the requirements (qualification); the performance characteristics shall be 

achieved, unless otherwise specified, with the unit operating over any specified combination of life 

and environment (test mandatory);  

-  the flight hardware complies with the qualified design, is free of workmanship errors and is fully 

functional (acceptance). 

C X X NA NA NA C C

FLX-VCD-ALM-CU-0001 Rev 

4.0 (VCD to AD103 URD Rev 

5)

FLX-VCD-ALM-CU-0002 Rev 

6.0 (VCD to AD206 GDIR Rev 

3

x EQM; PFM 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

§5.7.1.2 Verification requirements 

FLO-CU-URD-REQ-1470

Details of the tests, test planning, test requirements and test procedures shall be defined/specified 

by the contractor in accordance with the verification method given in this specification and shall be 

performed in agreement with all relevant applicable documents; contractor test documents shall be 

approved by the customer in advance.  

Test  plans  shall  include  as  a  minimum  tests,  inspections  and  verifications  foreseen  in  the 

applicable SOW documents <AD101> and <AD102> and in this document. 

 

Note: Qualification review should be performed after Life test successfully performed. 

C X X X X X C C C C C
FLX-PL-ALM-CU-0006 Rev 

3.1  AIT Plan
x

STM; CUIS; 

EQM; PFM
PDR; CDR O O O O O

§6 Environmental test requirements and test set-up 

§6.1.1  Characterization/Calibration requirements

FLO-CU-URD-REQ-1480 

As a minimum, the CU parameters in Table 9 shall be characterized on ground with the CU under flight-

representative thermal-vacuum conditions (where applicable). 

Measurement  accuracy  shall  be  at  least  10%  of  the  specified  parameter  requirements  if  not 

differently specified. 

Calibration parameters are to be included in CU inputs to Instrument Characterization & Calibration 

Data Base (I-CCDB) as foreseen by AD101 (GSoW). 

Parameter Format and Measurement accuracy to be proposed by the SUPPLIER and approved by the 

CUSTOMER. 

Parameter                                  Ref                                           Comment 

BRDF  of  on-board                    This document      FLO-CU-URD-REQ-0620,  FLO-CU-URD-

calibration  device                                                      REQ-0625,  FLO-CU-URD-REQ-0630

(diffuser)  for  sufficient                                             FLO-CU-URD-REQ-0640 

angle combinations 

 

BRDF of the black target      This document  FLO-CU-URD-REQ-0690  

CU REF CU_ALN  alignment  vs REF CU_OP  

CU REF CU_OP  alignment  vs REF CU_PH             This document 

FLO-CU-URD-REQ-0241,FLO-CU-URD-REQ-0242, FLO-CU-URD-REQ-0245     

the diffuser, black target and Nadir LoS angular positions wrt. 

REF CU_PH,  REF CU_ALN  accuracy 

This document                   FLO-CU-URD-REQ-0190,  FLO-CU-URD-REQ-0200, FLO-CU-URD-REQ-0240  

Black Coating Performances        This document  FLO-CU-URD-REQ-0580,  FLO-CU-URD-

FLO-TRD-

REQ-2640
C X X X X X C C C C C

FLX-PL-ALM-CU-0006 Rev 

3.1  AIT Plan

ALM-PRO-3348-3 

(BRDF test campaign)

x x
STM; CUIS; 

EQM; PFM
PDR; CDR O O O O O
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Feuil1

														Applicability										Compliance Status												Verif. method																		STM Model														CUIS 1 Model														CUIS 2 Model														EQM Model														PFM Model

		Req.#		Requirement Description		Note		Parent		Type vs Precedent Issue		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 Model/Level		Verification Stage

Auteur: Auteur:
Phase of development in which the requirement is verified (PDR, CDR,…)		Executive Doc

Auteur: Auteur:
Test or Inspection Procedure [applicable only to requirement verifed by Test or Inspection] 		Close-out Doc

Auteur: Auteur:
Document containing the formal closure of the requirement		Verified O/C

Auteur: Auteur:
Verification Status allowed values :
O: Open
C: Closed		RfW/RFD Number

Auteur: Auteur:
Request for Waiver or Deviation 
[if any]		RfW RfD Status [Open/Closed]		Remarks

Auteur: Auteur:
Remarks or comments [if any] . In addition, for NA requirements, the justification of non applicability shall be declared in this column. 		NCR

Auteur: Auteur:
Related NCR, if any		Executive Doc

Auteur: Auteur:
Test or Inspection Procedure [applicable only to requirement verifed by Test or Inspection] 		Close-out Doc

Auteur: Auteur:
Document containing the formal closure of the requirement		Verified O/C

Auteur: Auteur:
Verification Status allowed values :
O: Open
C: Closed		RfW/RFD Number

Auteur: Auteur:
Request for Waiver or Deviation 
[if any]		RfW RfD Status [Open/Closed]		Remarks

Auteur: Auteur:
Remarks or comments [if any] . In addition, for NA requirements, the justification of non applicability shall be declared in this column. 		NCR

Auteur: Auteur:
Related NCR, if any		Executive Doc

Auteur: Auteur:
Test or Inspection Procedure [applicable only to requirement verifed by Test or Inspection] 		Close-out Doc

Auteur: Auteur:
Document containing the formal closure of the requirement		Verified O/C

Auteur: Auteur:
Verification Status allowed values :
O: Open
C: Closed		RfW/RFD Number

Auteur: Auteur:
Request for Waiver or Deviation 
[if any]		RfW RfD Status [Open/Closed]		Remarks

Auteur: Auteur:
Remarks or comments [if any] . In addition, for NA requirements, the justification of non applicability shall be declared in this column. 		NCR

Auteur: Auteur:
Related NCR, if any		Executive Doc

Auteur: Auteur:
Test or Inspection Procedure [applicable only to requirement verifed by Test or Inspection] 		Close-out Doc

Auteur: Auteur:
Document containing the formal closure of the requirement		Verified O/C

Auteur: Auteur:
Verification Status allowed values :
O: Open
C: Closed		RfW/RFD Number

Auteur: Auteur:
Request for Waiver or Deviation 
[if any]		RfW RfD Status [Open/Closed]		Remarks

Auteur: Auteur:
Remarks or comments [if any] . In addition, for NA requirements, the justification of non applicability shall be declared in this column. 		NCR

Auteur: Auteur:
Related NCR, if any		Executive Doc

Auteur: Auteur:
Test or Inspection Procedure [applicable only to requirement verifed by Test or Inspection] 		Close-out Doc

Auteur: Auteur:
Document containing the formal closure of the requirement		Verified O/C

Auteur: Auteur:
Verification Status allowed values :
O: Open
C: Closed		RfW/RFD Number

Auteur: Auteur:
Request for Waiver or Deviation 
[if any]		RfW RfD Status [Open/Closed]		Remarks

Auteur: Auteur:
Remarks or comments [if any] . In addition, for NA requirements, the justification of non applicability shall be declared in this column. 		NCR

Auteur: Auteur:
Related NCR, if any

		§1		INTRODUCTION

		§1.1		Scope 

		§1.2		Applicability 

		§1.3		Instrument Overview 

		§2		documents

		§2.1		Applicable Documents 

		§2.2		Normative Documents

		§2.3		 Reference Documents

		§3		DEFINITIONS AND ACRONYMS 

		§3.1		Terms and Definitions

		§3.1.1		BOL/EOL 

		§3.1.2		CU Observation (Earth Nadir) view LoS  (direction) 

		§3.1.3		CU rotor Observation Baffle Axis (Rotor_obs_baffle_Axis) 

		§3.1.4		 CU Sun view LoS  (direction)

		§3.1.5		Dark Calibration

		§3.1.6		End Of Life (EOL)

		§3.1.7		Solar Calibration

		§3.1.8		Stray-Light 

		§3.1.9		Customer and Contractor

		§3.2		Acronyms

		§3.3		Instrument breakdown 

		§3.4		Requirement Numbering 

		§4		Calibration Unit description

		§5		SubSystem/ General Requirements 

		§5.1		Functional requirements

		§5.1.1		General requirements 

		FLO-CU-URD-REQ-0010 		All  requirements,  hereafter,  if  not  differently  specified,  are  applied  to  the  Calibration  Unit  in  the whole  operational  life  considering  all  environmental  effects,  tolerances,  drifts  and  degradation occurring from Beginning to End of Life (BOL/EOL) conditions.				FLO-TRD-REQ-0200				C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 (Functional Analysis)		x														EQM; PFM		CDR		NA		NA		NA		NA		NA		performance requirements are verfied starting from EQM level		NA		NA		NA		NA		NA		NA		performance requirements are verfied starting from EQM level		NA		NA		NA		NA		NA		NA		performance requirements are verfied starting from EQM level		NA		Multiple: specified for each requirment		Multiple: specified for each requirment		O										multiple		multiple		O

		FLO-CU-URD-REQ-0020		The radiometric calibration concept shall consider a 2-points calibration: 
-  Sun calibration: by observing a reflection diffuser; 
-  Dark calibration: with the instrument observing a dark target. 				FLORIS-GEN-REQ-0100, FLORIS-OBS-REQ-0350				C										X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report):				x		x										EQM; PFM		CDR		NA		NA		NA		NA		NA		no diffuser or black target in the model		NA		NA		NA		NA		NA		NA		no diffuser or black target in the model		NA		NA		NA		NA		NA		NA		no diffuser or black target in the model		NA						O														O

		FLO-CU-URD-REQ-0030		The unit concept shall not have single points of failure. 
 
Notes:  
-  With the exception of the CU motor body; 
-  Single Point Failure to be agreed with customer for bearings. 				LO-TRD-REQ-2410				NC								X		X		NA		NA		NA		NC		NC		FLX-DR-ALM-CU-0001 (Design Report):
Beside motor, there are the following SPF:
- Reduction Drive
- Bearing				x		x										EQM; PFM		CDR		NA		NA		NA		NA		NA		single block model		NA		NA		NA		NA		NA		NA				NA		NA		NA		NA		NA		NA				NA		FLX-DR-ALM-CU-0001 (Design Report)		FLX-DR-ALM-CU-0001 (Design Report)		O		FLX-RFD-ALM-CU-0014 Issue 1.0		open						FLX-DR-ALM-CU-0001 (Design Report)		FLX-DR-ALM-CU-0001 (Design Report)		O		FLX-RFD-ALM-CU-0014 Issue 1.0		open

		§5.1.2		Specific requirements 

		FLO-CU-URD-REQ-0040		The Calibration Unit (CU) shall move a carousel, with the performance requirements in section 5.2 around rotation axis of movement. During operation, the carousel shall be moved to three different Positions allowing the instrument modes: 
- Sun Calibration Position; 
-  Dark Calibration Position; 
-  Earth Observation Position. 				FLO-TRD-REQ-0980				C				X		X		X		X		NA		PC		PC		C		C		FLX-DR-ALM-CU-0001 (Design Report):
STM: no functional or performance requirement to be satisfied: mass dummy.
CUIS: shall  comply with functional requirements and not performance requirements		x				x										CUIS; EQM; PFM		CDR		NA		NA		NA		NA		NA		mass dummy		NA						O														O														O														O

		FLO-CU-URD-REQ-0045		In launch position the following is applicable: 
1.  optical  elements  (sun  diffuser,  black  target  and  Instrument  Aperture)  shall  be  protected from the particular contamination of the launcher environment closing the exposure of the CU Nadir Baffle to the Nadir aperture.  
2.  optical elements (sun diffuser, black target and Instrument Aperture) shall not be exposed to the particular contamination of the launcher environment from the Sun port 
3.  No light from the Sun Port and from the nadir aperture shall enter the Instrument Aperture. 
 
Note:  
- The Contractor can propose an additional Position than the ones defined in requirement FLO-CU-URD-REQ-0040 (if needed). 
-  The design of the Nadir Baffle veins can be optimized adding a specific ‘protective vein’ to close the Nadir aperture without having effect on baffle performance (i.e. straylight). 
Contractor’s design shall be agreed with Customer. 				LO-TRD-REQ-0980				1) C
2) C
3) C				X		X		X		X		NA		PC		PC		C		C		STM: mass dummy no optical elements, no moving parts.
CUIS: all positions are available, no optical elements are present, light tightness not verified.
EQM/PFM: ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)		x				x										CUIS; EQM; PFM		CDR		NA		NA		NA		NA		NA		mass dummy		NA						O						CUIS: all positions are available, no optical elements are present, light tightness not verified								O						CUIS: all positions are available, no optical elements are present, light tightness not verified								O														O

		FLO-CU-URD-REQ-0050 		Mechanical  end  stops,  which  shall  come  into  operation  in  case  of  a  malfunction,  shall  be implemented in the design (both ends). After running multiple times into the mechanical end stop configuration full function without (w/o) performance degradation shall be guaranteed.								C				X		X		X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report):		x				x										CUIS; EQM; PFM		CDR		NA		NA		NA		NA		NA		mass dummy		NA						O														O														O														O

		FLO-CU-URD-REQ-0055  		Absolute  position  information  within  the  whole  mechanical  angular  range  shall  be  provided compatible with the position knowledge requirement in paragraph 5.2.1.3. 								C				X		X		X		X		NA		NA		NA		C		C		via step counting and point sensors. No encoder embedded
FLX-DR-ALM-CU-0001 (Design Report)		x														CUIS; EQM; PFM		CDR		NA		NA		NA		NA		NA		mass dummy		NA						O														O														O														O

		 FLO-CU-URD-REQ-0060		In case that a launch locking device (LLD) is needed  to overcome the launch loads, the launch position shall be detectable. 								C												NA		NA		NA		NA		NA		N/A: No LLD required by design.		x										x				None		None		NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA

		FLO-CU-URD-REQ-0065  		The mechanism shall be actuated by a stepper motor driven by a supply voltage in the range of 10-27.5V and typical current less than 0.3A. 								C				X		X		X		X		NA		C		C		C		C		FLX-RP-ALM-CU-0002 - Functional Analysis Report		x														CUIS; EQM; PFM		CDR		NA		NA		NA		NA		NA		No motor		NA						O														O														O														O

		FLO-CU-URD-REQ-0070		Each Position shall be maintained in powered or un-powered (if positioning requirement are met) conditions with the precision as defined in this specification.  
Note: power adsorption to maintain a Position in case stepper motor is maintained On is expected less than half than the one required to perform a movement 								C				X		X		X		X		NA		C		C		C		C		FLX-RP-ALM-CU-0002 - Functional Analysis Report		x				x										CUIS; EQM; PFM		CDR		NA		NA		NA		NA		NA		No motor		NA						O														O														O														O

		FLO-CU-URD-REQ-0080		The design of the CU shall take into account on-ground verification and testing requirements (see sections 5.7.1 and 6.1.1). 				FLO-TRD-REQ-2610				C		X		X		X		X		X		C		C		C		C		C		FLX-RP-ALM-CU-0002 - Functional Analysis Report
applicabiltiy depends on models, see detailed column by model.		x														STM; CUIS; EQM; PFM		PDR,CDR						O						FLO-CU-URD-REQ-1460: No performance applicable.
FLO-CU-URD-REQ-1480: black coating perfomances only								O						FLO-CU-URD-REQ-1460: functional requirments applicable, position detection accuracy not ensured. However, functionality is conserved.								O						FLO-CU-URD-REQ-1460: functional requirments applicable, position detection accuracy not ensured. However, functionality is conserved.								O														O

		 FLO-CU-URD-REQ-0090		The CU shall be fully functional on ground in any orientation.								C		X						X		X		C		NA		NA		C		C		FLX-RP-ALM-CU-0001 - Structural Analysis Report		x				x										STM; CUIS; EQM; PFM		CDR						O						Mass dummy				NA		NA		NA		NA		NA		table model		NA		NA		NA		NA		NA		NA		table model		NA						O														O

		 FLO-CU-URD-REQ-0100		During launch,  the  CU  position  shall  be  maintained  stable  in closed position with  appropriate  margins  in  order  to guarantee the unit remain safe and do not generate any contamination effect (see req. FLO-CU-URD-REQ-0045 and FLO-CU-URD-REQ-0200). 
Adequate measures to safeguard the unit during launch and to release it in orbit shall be included into the design as appropriate (and agreed with customer). 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 - Functional Analysis Report		x		x		x										EQM; PFM		CDR		NA		NA		NA		NA		NA		No rotor		NA		NA		NA		NA		NA		NA		No dynamic environment		NA		NA		NA		NA		NA		NA		No dynamic environment		NA		test procedure to be written		test report to be written		O										test procedure to be written		test report to be written		O

		 FLO-CU-URD-REQ-0110		In case that clamping device (Launch Locking Device) will be used, the design shall be such that it can be released (in orbit) and remotely released and locked on ground for testing purposes. 								C												NA		NA		NA		NA		NA		FLX-RP-ALM-CU-0002 - Functional Analysis Report		x				x						x		N/A: No LLD required by design.						NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA

		FLO-CU-URD-REQ-0120		In case that clamping device (Launch Locking Device) will be used, the design shall be such that it can  be  operable  w/o  closed  loop  control  and  that  a  clear  electrical  indication  (redundant)  of whether the Launch Locking Device (LLD) position is opened or closed is provided.								C												NA		NA		NA		NA		NA		FLX-RP-ALM-CU-0002 - Functional Analysis Report		x				x						x		N/A: No LLD required by design.						NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA		NA		NA		NA		NA		NA		No LLD		NA

		FLO-CU-URD-REQ-0130		In case that no Launch Lock Device is used, as the CU needs to be in a dedicated position during launch, an electrical status monitoring signal shall be provided.   
Note:  the  signal  could  be  provided  by  a  micro-switch  sensor  (TBC);  the  signal  is    monitored independently by the S/C (CU not powered during launch); details to be agreed with the Customer. 								C												NA		NA		NA		NA		NA		this requiremetn is deprecated according to KO MoM		x				x

		FLO-CU-URD-REQ-0140		The CU shall be adequately vented for launch and rapid depressurization. The method of venting shall minimize the probability of contamination of the baffle, diffuser and black target surfaces.  				FLO-TRD-REQ-0870				C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report):		x				x										EQM; PFM		PDR; CDR		NA		NA		NA		NA		NA		No venting		NA		NA		NA		NA		NA		NA		No venting		NA		NA		NA		NA		NA		NA		No venting		NA						O														O

		 FLO-CU-URD-REQ-0142		Provisions shall be included on the CU design to allow purging of the unit ( and in particular of the diffuser) through either the purging performed at instrument level (To be agreed with Customer) or a separate purging inlet locally to the diffuser ( to be agreed with customer).				FLO-TRD-REQ-0870				C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report):		x												Purgin inlet available on the diffuser in launch position. See MICD: ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)		EQM; PFM		PDR; CDR		NA		NA		NA		NA		NA		No purging		NA		NA		NA		NA		NA		NA		No purging		NA		NA		NA		NA		NA		NA		No purging		NA						O														O

		FLO-CU-URD-REQ-0145		In  case  bearings  are  both  sensitive  to  oxygen  and  humidity  air  and/or  lubricated  with  a  solid lubricant  sensitive  to  oxygen  and  humidity,  the  mechanisms  shall  have  provisions  to  be  purged with  dry  nitrogen  during  on-ground  operation  (e.g.  valve,  housing  to  create  inner  nitrogen 
pressure). 
Note: The CU internal design shall guarantee the requested cleanliness levels indicated in para.5.4.2.2; in particular for the diffuser optical element.				FLO-TRD-REQ-0870				C				X		X		X		X		NA		NA		NA		NA		NA		FLX-DR-ALM-CU-0001 (Design Report):		x				x								Bearing purging nor requireed . 
Purgin inlet available on the diffuser in launch position. See MICD: ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)		EQM; PFM		PDR; CDR		NA		NA		NA		NA		NA		No purging		NA		NA		NA		NA		NA		NA		No purging		NA		NA		NA		NA		NA		NA		No purging		NA		NA		NA		NA		NA		NA		No purging for bearing is necessary		NA		NA		NA		NA		NA		NA		No purging for bearing is necessary		NA

		§5.2		Performance requirements

		§5.2.1		Electro-mechanical performance requirements 

		 FLO-CU-URD-REQ-0150		Unless  specified  otherwise,  the  following  performance  requirements  shall  be  achieved  under nominal operational conditions in orbit (see section 5.6). 				FLO-TRD-REQ-0190				C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 - Functional Analysis Report		x		x												EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		Not in orbit		NA		NA		NA		NA		NA		NA		Not in orbit		NA		NA		NA		NA		NA		NA		Not in orbit		NA						O														O

		FLO-CU-URD-REQ-0160		Unless  specified  otherwise,  the  following  performance  requirements  shall  be  achieved  under simulated nominal operational conditions on ground, including 1g (any direction) as well as under ambient conditions.				FLO-TRD-REQ-1460				C								X		X		NA		PC		PC		C		C		FLX-RP-ALM-CU-0001 - Structural Analysis Report
CUIS limited to functional requirements see each single requirement		x		x		x										CUIS; EQM;PFM		CUIS TRB; EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No performance		NA						O														O														O														O

		FLO-CU-URD-REQ-0170		All performance requirements are EOL- requirements (End of life) except stated otherwise. 				 FLO-TRD-REQ-0370 				C								X		X		NA		NA		NA		C		C		FLX-PL-ALM-CU-0006/0007
DDVP and AITP		x		x		x										EQM; PFM		EQM TRB		NA		NA		NA		NA		NA		No EOL Test		NA		NA		NA		NA		NA		NA		No EOL Test		NA		NA		NA		NA		NA		NA		No EOL Test		NA						O														O

		§5.2.1.1		Angular range

		FLO-CU-URD-REQ-0180 		The required mechanical angular range of the calibration unit is based on its start configuration and shall be around the rotation axis of movement: 
-  The Observation nominal Position is defined at 0 deg (on rotor); 
-  The Dark calibration nominal Position is design choice on rotor (+); 
-  The Sun calibration nominal Position is design choice on rotor (+). 
 
Note:  Observation position is in between sun and dark calibration position
(+)  To  be  part  of  the  detailed  design  phase:  proposed  by  the  supplier  and  agreed  with Customer 								C				X		X		X		X		NA		C		C		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report		x		x		x										CUIS, EQM, PFM		CUIS TRB; EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No movement		NA						O														O														O														O

		§5.2.1.2 		Positioning Accuracy, Resolution and Repeatability 

		FLO-CU-URD-REQ-0190		The mechanism shall provide a resolution (min step size) of 0.1deg or better and a repeatability better than ± 0.1 deg wrt. rotation axis.  				FLO-TRD-REQ-0386				C				X		X		X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report		x				x										CUIS, EQM, PFM		CUIS TRB, EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No movement		NA						O														O														O														O

		FLO-CU-URD-REQ-0200 		The mechanism shall be able to reach and hold all  the defined Positions with an accuracy better than ± 0.2.deg wrt. rotation axis.  								C				X		X		X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report		x				x										CUIS, EQM, PFM		CUIS TRB, EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No movement		NA						O														O														O														O

		FLO-CU-URD-REQ-0210 		The  positioning  accuracy  requirement  shall  include  all  error  sources  (positioning  offset  due  to mechanical  tolerances,  integration  errors,  gear  motor  backlash  etc..).  An  error  budget  shall  be issued by the Contractor including all possible contributions to the overall position errors.  								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report		x				x								CUIS positioning accuracy not binding for acceptance unless functionality is compromised.		EQM, PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No movement		NA												accuracy will be measured: not binding for acceptance														accuracy will be measured: not binding for acceptance								O														O

		FLO-CU-URD-REQ-0220		All manufacturing, integration and stability errors w.r.t. all positions, shall be taken into account and apportioned in a position accuracy budget. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report		x				x								CUIS positioning accuracy not binding for acceptance unless functionality is compromised.		EQM, PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No movement		NA												accuracy will be measured: not binding for acceptance														accuracy will be measured: not binding for acceptance								O														O

		 FLO-CU-URD-REQ-0230		The positioning performance of the carousel shall not rely on a closed loop position control. 
 
Note: Reset or Homing procedure using end stop sensor(s) , if necessary, shall be included for failure (loss of position) recovery. 								C				X		X		X		X		NA		C		C		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x				x										CUIS, EQM, PFM		CUIS TRB, EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No movement		NA						O														O														O														O

		§5.2.1.3		Position knowledge 

		FLO-CU-URD-REQ-0240 		The CU shall guarantee the knowledge of angular position of the sun diffuser, black target (TBC) and Rotor Observation baffle (TBC), each time one of these elements is in its operating mode ( see # FLO-CU-URD-REQ-0040): 
a) with an overall accuracy of +/- 0.04 deg. wrt. REF CU_PH,  REF CU_ALN  for sun diffuser (in sun calibration mode) 

b) with an overall accuracy of less/equal +/- 0.1 deg. wrt. REFCU_PH, REFCU_ALN for black target  (Black calibration position) and for Rotor Observation baffle (i.e. nadir baffle in Earth Observation position). 

Position sensors shall be provided for the scope.

Knowledge shall include, position sensor error, GTO, BOL/EOL and rotor stabilities (including rotor axis alignment accuracy) as well as any other effects such as diffuser to diffuser mount setting and thermo-elastic effects. 
 
Notes: 
1)  the position knowledge can be limited to the single element under operation ( i.e. diffuser if CU is in sun calibration mode, Nadir Baffle if CU is in Earth observation mode and black target if CU is in dark calibration mode); 
2)  this  requirement  is  driven  by  needs  specific  to  the  Sun  diffuser  position  knowledge  when  in  Sun Calibration mode.
3)  A REF CU_ROT   frame shall be proposed and agreed with Customer for AIV/AIT activities. 
4) A budget shall be provided by Customer to identify and detail all possible contributions to the overall position errors including initial knowledge, GTO, thermoelastic effects (EOL); contributions can be summed by RMS. Required overall accuracy levels shall comply with a 3 sigma equivalent confidence value. 				FLO-TRD-REQ-0690				a) C
b) NC				X		X		X		X		NA		NA		NA		a) C
b) NC		a) C
b) NC		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report

FLX-DR-ALM-CU-0001 (Design Report)

				x		x								point b) 
+/-0.119° one way movement direction
+/-0.1642° two ways movent direction

CUIS positioning accuracy not binding for acceptance unless functionality is compromised..		CUIS, EQM, PFM		CUIS TRB, EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No movement		NA						O						accuracy will be measured: not binding for acceptance								O														O		FLX-RFD-ALM-CU-0003_1-0		open										O		FLX-RFD-ALM-CU-0003_1-0		open

		FLO-CU-URD-REQ-0241 		REF CU_ALN  (optical cube on stator)   shall be aligned wrt. REF CU_OP   better than 3’  and shall be known better than 0.003 deg.				FLO-TRD-REQ-0384		modifed		C								X		X		NA		NA		NA		C		C		FLX-PR-ALM-CU-0002 1-0 Alignment Test Procedure		x				x										EQM, PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No alignement needed		NA		NA		NA		NA		NA		NA		No alignement needed		NA		NA		NA		NA		NA		NA		No alignement needed		NA		FLX-PR-ALM-CU-0002 1-0 Alignment Test Procedure				O										FLX-PR-ALM-CU-0002 1-0 Alignment Test Procedure				O

		FLO-CU-URD-REQ-0242		REF CU_OP (both Nadir and Sun Views LoS) shall be aligned wrt. REF CU_PH   better than 3’  and shall be known better than 0.003 deg. 
Knowledge shall include, GTO, BOL/EOL and rotor stabilities. 								C								X		X		NA		NA		NA		C		C		FLX-PR-ALM-CU-0002 1-0 Alignment Test Procedure		x				x										EQM, PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No alignement needed		NA		NA		NA		NA		NA		NA		No alignement needed		NA		NA		NA		NA		NA		NA		No alignement needed		NA		FLX-PR-ALM-CU-0002 1-0 Alignment Test Procedure				O										FLX-PR-ALM-CU-0002 1-0 Alignment Test Procedure				O

		FLO-CU-URD-REQ-0245 		The  position  knowledge  of  all  the  defined  positions  shall  be  given  in  the  Physical  (REF CU_PH ), Optical (REF CU_OP ), and Alignment local unit frames (REF CU_ALN ).				FLO-TRD-REQ-0381				C								X		X		NA		NA		NA		C		C		FLX-PR-ALM-CU-0002 1-0 Alignment Test Procedure		x				x										EQM, PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No alignement needed		NA		NA		NA		NA		NA		NA		No alignement needed		NA		NA		NA		NA		NA		NA		No alignement needed		NA		FLX-PR-ALM-CU-0002 1-0 Alignment Test Procedure				O										FLX-PR-ALM-CU-0002 1-0 Alignment Test Procedure				O

		FLO-CU-URD-REQ-0250 		The  position  sensor  accuracy  requirements  shall  include  all  error  sources  not  including  its electronics acquisition.  The error budget shall be issued by the Contractor including all possible contributions to the overall position errors. 								C								X		X		NA		NA		NA		C		C		/		x				x								Co-engineering with supplier of ICU foreseen.

		§5.2.1.4		Emitted disturbances 

		FLO-CU-URD-REQ-0260		CU  mechanism  (rotating  equipment,  LLD  if  present)  shall  be  functionally  analyzed  to  determine loads deriving from their activation (e.g. exported torques, forces, shocks, micro-vibrations), both in-orbit and on-ground. The transfer function in the range of 1000 Hz at the CU interface to IOM shall be provided to the Instrument Prime Contractor. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 
Structural report
EQM microvibration test procedure				x		x								no limitation on the transfert function is provided: only characterization is necessary		EQM		EQM TRB;		NA		NA		NA		NA		NA		No movement		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		exported microvibration procedure to be issued		exported microvibration report to be issued		O														O						verified at EQM level

		FLO-CU-URD-REQ-0270		To  avoid  exporting  forces,  torques,  vibration  and  micro-vibrations  to  other  neighboring  sensitive instruments  or  instruments  parts,  the  CU  moving  parts  shall  be  balanced  to  the  best  extend possible (state of art) and compatible with the operative exported micro-vibration requirements.								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report

FLX-DR-ALM-CU-0001 (Design Report)

		x				x										EQM		EQM TRB;		NA		NA		NA		NA		NA		No movement		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		FLX-PR-ALM-CU-0001 1.0 - Detailed Assembly Procedure				O										FLX-PR-ALM-CU-0001 1.0 - Detailed Assembly Procedure				O

		FLO-CU-URD-REQ-0280 		The maximum exported force momentum shall be less than 0.1Nm 								C								X		X		NA		NA		NA		C		C		Rotor balancing as reported in: 
FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report

FLX-DR-ALM-CU-0001 (Design Report)

		x				x										EQM		EQM TRB;		NA		NA		NA		NA		NA		No movement		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		exported microvibration procedure to be issued		exported microvibration report to be issued		O														O						verified at EQM level

		FLO-CU-URD-REQ-0300 		The CU shall not emit micro-vibration levels higher than: 
 
- 10 Hz - 1000 Hz <= 1 mN (TBC) during operation in fixed position; 
- during rotation (To be defined by Contractor and to be agreed with Customer). 				FLO-TRD-REQ-1660				C								X		X		NA		NA		NA		C		C		Analysis to be done once motor selected		x		x												EQM		EQM TRB;		NA		NA		NA		NA		NA		No movement		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		§5.2.1.5		Emergency shut-down 

		FLO-CU-URD-REQ-0310 		The emergency shut-down time shall be  < 15 s (to be operated in SAFE Mode see para 5.2.3) 
NOTE: the Emergency shut-down time is defined as the time to reach Dark calibration Position starting from any other position between end stops (including Sun calibration or Observation position, but not limited to these ones).  				FLO-TRD-REQ-0140				C				X		X		X		X		NA		C		C		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report)		x				x										EQM		EQM TRB;		NA		NA		NA		NA		NA		No movement		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		exported microvibration procedure to be issued		exported microvibration report to be issued		O														O						verified at EQM level

		§5.2.2		Thermal performance

		# FLO-CU-URD-REQ-0320		In operative conditions the max total thermal power dissipated into the CU by: 
-  Stepper Motor 
-  Position sensors 
-  Any other active component 
Shall be less than 5W  contingency and margin included. 
Note: The specified values are mean values considering the duty cycle as defined in paragraph 5.4.2.1 with the motor and sensors including ohmic losses of the harnesses (cable length shall be provided by Instrument Prime Contractor) and their worst case environment. 								PC				X		X		X		X		NA		C		C		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report				x		x								Motor thermal dissipation puntual dissipation is NC ( see FLO-CU-URD-REQ-0405) . 
Sensors dissipation is C		CUIS, EQM, PFM		CUIS TRB; EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No motor		NA						O														O														O														O

		§5.2.3		Operational requirements 

		FLO-CU-URD-REQ-0400		The unit shall be compatible with operation of FLORIS instrument modesand shall include as a minimum, the following CU modes: 
-  MOTOR OFF (sensors ON and motor OFF); 
-  MOTOR ON (sensors ON and motor ON); 
-  OFF (motor OFF and sensor OFF); 
-  Earth Observation Mode (sensor ON and Motor (micro)stepping in the required Position); 
-  Calibration mode (either Sun or Dark calibration: Sensor ON and Motor (micro)stepping in the required calibration Position); 
-  SAFE (immediate move to the Dark Position in less than 15 sec as per FLO-CU-URD-REQ-0310); 
-  END STOP (HOMING: Carousel positioned at HW STOP). 				FLO-TRD-REQ-1030, FLO-TRD-REQ-0980				C				X		X		X		X		NA		C		C		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report				x		x										CUIS, EQM, PFM		PDR; CDR		NA		NA		NA		NA		NA		No movement		NA						O														O														O														O

		FLO-CU-URD-REQ-0405 		Power adsorption of the CU unit shall be: 
- Less than 9.2 W average for motor and 10W as peak (time less than 15 sec, 
including margins) 
- Less than 1 W average for the other lines (including margins) 				FLO-TRD-REQ-1310				PC				X		X		X		X		NA		C		C		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report				x		x								Motor thermal dissipation puntual dissipation is NC. 
Sensors dissipation is C		CUIS, EQM, PFM		CUIS TRB; EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No movement		NA						O		FLX-RFD-ALM-CU-0017_1-0 		open										O		FLX-RFD-ALM-CU-0017_1-0 		open										O		FLX-RFD-ALM-CU-0017_1-0 		open										O		FLX-RFD-ALM-CU-0017_1-0 		open

		§5.3		Interface requirements

		FLO-CU-URD-REQ-0185		All  the  optical  electrical  and  mechanical  Interfaces  with  the  FLORIS  instrument  (including interfaces  with  the  scrambler/telescope  section),  shall  be  agreed  with  the  Instrument  Prime Contractor and reported in the ICD. 								C		X		X		X		X		X		C		C		C		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)

FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)
		x		x		x										STM, CUIS, EQM, PFM		STM TRB, CUIS TRB; EQM TRB; PFM TRB						O														O														O														O														O

		§5.3.1		Mechanical interface requirements 

		FLO-CU-URD-REQ-0348 		CU_Nadir_LoS  shall  be  defined  according  to  Figure  17;  it  is  the  direction  identified  by  the conjunction of the center of the first and last Nadir view baffles vanes or apertures on the stator, when rotor is commanded in Nadir Position, nominally parallel with Z CU_OP  and Y CU_PH. 
 Note: Where not specifically and differently declared, terms “CU Nadir LoS” and “CU Observation LoS”  are the same. 								C								X		X		NA		NA		NA		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)		x														 EQM, PFM		PDR, CDR		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA						O														O

		FLO-CU-URD-REQ-0349		CU_Sun_LoS  shall  be  defined  according  to  Figure  17;  it  is  the  direction  identified  by  the conjunction of the center of the first and last Sun View baffle vanes (when rotor is commanded in Sun View Position), nominally parallel with X CU_OP  and  X CU_PH.   
Note: Baseline is to have Sun baffle vanes on the stator 								C								X		X		NA		NA		NA		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)		x														 EQM, PFM		PDR, CDR		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA						O														O

		FLO-CU-URD-REQ-0460		The relative position between the CU_Nadir_LoS and the CU_Sun_LoS directions shall be 90°± 5’  [+/-0.08333°] and shall comply with req. FLO-CU-URD-REQ-0242. 								C								X		X		NA		NA		NA		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)				x		x										 EQM, PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		FLX-PR-ALM-CU-0002 - Alignment Test Procedure				O										FLX-PR-ALM-CU-0002 - Alignment Test Procedure				O

		FLO-CU-URD-REQ-0340 		The CU local Physical reference frame REF CU_PH  = {O CU_PH ; X CU_PH , Y CU_PH , Z CU_PH } shall be body-fixed, orthogonal, right-handed. 
It shall be defined according to Figure 18 and Figure 17 and the following statements: 
-  the origin O CU_PH  shall be in the center of the (precision) hole on one of the mounting feet and clearly identified in the interface drawings (see Figure 17); 
-  X CU_PH  axis lies in the mounting plane and shall be directed in a direction defined by a precise and well defined mechanical reference (oriented nominally parallel to the sun view LoS); 
-  Z CU_PH  axis is perpendicular to the mechanical interface plane of the CU; 
-  Y CU_PH  axis completes the frame so that (X CU_PH , Y CU_PH , Z CU_PH ) is right-handed orthogonal. 								C								X		X		NA		NA		NA		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)		x														 EQM, PFM		PDR, CDR		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA						O														O

		FLO-CU-URD-REQ-0345		The CU local Optical reference frame REF CU_OP  = {O CU_OP ; X CU_OP , Y CU_OP , Z CU_OP  } shall be body-fixed, orthogonal, right-handed and defined as follows: 
-  The origin O CU_OP  shall be in the nominal point representing the intersection (in the point located in the middle of the segment defining the minimum distance) between the Sun View LoS and the Nadir view LoS.; 
-  X CU_OP  axis is nominally the Sun view LoS, with sun entering from - X CU_OP ; 
-  Y CU_OP  axis is perpendicular to the average plane defined by X CU_OP  and the CU Nadir LoS; 
-  Z CU_OP  axis completes the frame so that (X CU_OP , Y CU_OP , Z CU_OP ) is right-handed orthogonal (nominally parallel to Nadir view loS). 								C								X		X		NA		NA		NA		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)		x														 EQM, PFM		PDR, CDR		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA						O														O

		FLO-CU-URD-REQ-0347 		The CU optical cube defines an Alignment frame REF CU_ALN  = {O CU_ALN ; X CU_ALN , Y CU_ALN , Z CU_ALN  }; 
it shall be body-fixed, orthogonal, right-handed and defined by: 
-  The origin O CU_ALN  shall be at one corner of the alignment cube (see Figure 17); 
-  X CU_ALN ,  Y CU_ALN   and  Z CU_ALN   are  the  normal  direction  to  the  cube  faces  and  nominally parallel to relevant LoS. 
-  Z CU_ALN , is the normal to the cube face (nominally parallel to CU Nadir view LoS). 
-  Y CU_ALN   is  the  right  projection  of  the  normal  of  the  cube  face  on  the  plane perpendicular to Z CU_ALN   
-  X  CU_ALN  complete the right hand frame 								C								X		X		NA		NA		NA		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)		x														 EQM, PFM		PDR, CDR		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA						O														O

		§5.3.1.2		Sub-System Accommodation 

		FLO-CU-URD-REQ-0350		Sub-System accommodation on the instrument shall be depicted as per Figure 8. 
Note: Detailed I/F drawing is reported in Figure 17 								C								X		X		NA		NA		NA		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)		x														 EQM, PFM		PDR, CDR		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA						O														O

		§5.3.1.3		Physical properties

		FLO-CU-URD-REQ-0360  		The dimensions and volume of the CU (Figure 9) shall not exceed the values depicted in Figure 17 
(APPENDIX 1  CALIBRATION UNIT ENVELOPE & INTERFACE REQUIREMENT DRAWING).  								C		X		X		X		X		X		C		C		C		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)				x		x										STM; CUIS; EQM; PFM		STM TRB; CUIS TRB; EQM TRB; PFM TRB						O														O														O														O														O

		FLO-CU-URD-REQ-0370		Geometrical tolerance of the envelope dimensions are in accordance to ISO2768mK where not required differently. 				FLO-TRD-REQ-1105				C		X		X		X		X		X		C		C		C		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)				x		x										STM; CUIS; EQM; PFM		STM TRB; CUIS TRB; EQM TRB; PFM TRB						O														O														O														O														O

		FLO-CU-URD-REQ-0380		The envelope dimensions specifications include all static and dynamic effects under all specified environmental conditions. 				FLO-TRD-REQ-1105				NC								X		X		NA		NA		NA		NC		NC		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				x		x								static envelop violated as per RFD
Dynamic envelope:
Sun baffle dynamic response exceeds envelope.		EQM		EQM TRB;		NA		NA		NA		NA		NA		No dynamic test		NA		NA		NA		NA		NA		NA		No dynamic test		NA		NA		NA		NA		NA		NA		No dynamic test		NA		FLX-PR-ALM-CU-0004				O		FLX-RFD-ALM-CU-0004_1-0		open										O		FLX-RFD-ALM-CU-0004_1-0		open		verified at EQM level

		FLO-CU-URD-REQ-0385		The mechanical interface of the CU (including also attachment point type and geometry) with the instrument shall be according to the drawing reported in Figure 17 (APPENDIX 1  CALIBRATION 
UNIT ENVELOPE & INTERFACE REQUIREMENT DRAWING).  								C		X		X		X		X		X		C		C		C		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)				x		x										STM; CUIS; EQM; PFM		STM TRB; CUIS TRB; EQM TRB; PFM TRB						O														O														O														O														O

		FLO-CU-URD-REQ-0386 		Harness exit and Bonding Stud position shall be according to Figure 17 (APPENDIX 1  
CALIBRATION UNIT ENVELOPE & INTERFACE REQUIREMENT DRAWING).  								C		X		X		X		X		X		C		C		C		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)				x		x										STM; CUIS; EQM; PFM		STM TRB; CUIS TRB; EQM TRB; PFM TRB						O														O														O														O														O

		FLO-CU-URD-REQ-0387 		All the aspects related to interface with the instrument not sufficiently detailed in this document shall be agreed with the Prime Contractor. 
								C		X		X		X		X		X		C		C		C		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)				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		NA

		FLO-CU-URD-REQ-0390		The maximum CU total mass, i.e. all units and harness, shall be lower than the values reported in Table 1, including all margins. 
Total Mass: 7.5 kg including margins								NC		X		X		X		X		X		C		NA		NA		NC		NC		FLX-DR-ALM-CU-0001 (Design Report)				x		x								STM: provided with nominal mass
CUIS: provided with nominal Mass
EQM and PFM Actual design compliant without 20% margin. PFM and EQM mass without margin is 7.2kg and 8.1kg with margins. See RFD		STM; CUIS; EQM; PFM		STM TRB; CUIS TRB; EQM TRB; PFM TRB						O														O														O														O		FLX-RFD-ALM-CU-0009_1-0 		open										O		FLX-RFD-ALM-CU-0009_1-0 		open

		 FLO-CU-URD-REQ-0391		The CU CoG position shall be according to drawing in Figure 17 
(APPENDIX 1  CALIBRATION UNIT ENVELOPE & INTERFACE REQUIREMENT DRAWING). 								NC		X						X		X		NC		NA		NA		NC		NC		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)				x		x								Mass optimisation has been conducted to lower the rotor CoG, to minimize bending moment on ball bearing. The current CU COG position deviates from the specified CoG of (106.67, -42.25, -105) mm as per RFD. STM CoG is positioned at the same location at current design, and thus will also devated from specification.		STM; EQM; PFM		STM TRB; EQM TRB; PFM TRB						O						CoG provided analytically and coherent with PFM design				NA		NA		NA		NA		NA		Rotor CoG do not need to be equilibrated since inertia effect are negligible for motorization margin. Equilibration only usefull for dynamic test which are not in the scope of the CUIS		NA		NA		NA		NA		NA		NA		Rotor CoG do not need to be equilibrated since inertia effect are negligible for motorization margin. Equilibration only usefull for dynamic test which are not in the scope of the CUIS		NA						O		FLX-RFD-ALM-CU-0015		open		Global CU CoG cannot be aligned to one requested on the Apeendix 1 of the URD. 								O		FLX-RFD-ALM-CU-0015		open		Global CU CoG cannot be aligned to one requested on the Apeendix 1 of the URD. 

		FLO-CU-URD-REQ-0410 		The Centre of Gravity (CoG) of the CU shall be defined in its Physical reference frame (REF CU_PH ), and shall be verified with an accuracy better than 1 mm (TBC), counted as spherical error / all 3 axis combined unless higher accuracy required for weight balancing verification. 				FLO-TRD-REQ-1124				C		X						X		X		C		NA		NA		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)				x		x								provided analitically since CU less than 8.5 kg		STM; EQM; PFM		STM TRB; EQM TRB; PFM TRB						O						CoG provided analytically and coherent with PFM design				NA		NA		NA		NA		NA		Rotor CoG do not need to be equilibrated since inertia effect are negligible for motorization margin. Equilibration only usefull for dynamic test which are not in the scope of the CUIS		NA		NA		NA		NA		NA		NA		Rotor CoG do not need to be equilibrated since inertia effect are negligible for motorization margin. Equilibration only usefull for dynamic test which are not in the scope of the CUIS		NA						O						Global CU CoG provided analytically. Rotor CU CoG measured for balancing reason								O						Global CU CoG provided analytically. Rotor CU CoG measured for balancing reason

		 FLO-CU-URD-REQ-0420		The CU shall be designed according to the following characteristics: 
- First mode > 180 Hz.  				FLO-TRD-REQ-0880				C								X		X		C		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				x		x								Firs rotor  rotational mode excluded.		EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		FLX-PR-ALM-CU-0004				O										FLX-PR-ALM-CU-0004				O

		 FLO-CU-URD-REQ-0430		The analytically predicted first eigen-frequency of the CU shall be at least 15 % higher than the minimum specified requirement before availability of test results from modal survey/vibration tests on CU models which are structurally flight representative. 				FLO-TRD-REQ-0900				C								X		X		C		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				x										Firs rotor  rotational mode excluded.		EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		FLX-PR-ALM-CU-0004				O										FLX-PR-ALM-CU-0004				O

		FLO-CU-URD-REQ-0440		The CU stator shall have three apertures: 
1.  the observation aperture (Nadir); 
2.  the instrument aperture (aligned wrt  the observation aperture); 
3.  the sun calibration aperture. 								C				X		X		X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)				x												EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No optical element embedded		NA		NA		NA		NA		NA		NA		No optical element embedded; However, indication of optical alignement is provided		NA		NA		NA		NA		NA		NA		No optical element embedded; However, indication of optical alignement is provided		NA						O														O

		FLO-CU-URD-REQ-0470 		Flatness of the mounting plane shall be less than: 0.1 mm.  								C		X		X		X		X		X		C		NA		C		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)						x										STM; CUIS; EQM; PFM		STM TRB; CUIS TRB; EQM TRB; PFM TRB						O														O														O														O														O

		FLO-CU-URD-REQ-0480		Roughness of the mounting plane shall be less than: 1.6 µm.  								C		X		X		X		X		X		C		NA		C		C		C		ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)						x										STM; CUIS; EQM; PFM		STM TRB; CUIS TRB; EQM TRB; PFM TRB						O														O														O														O														O

		FLO-CU-URD-REQ-0490 		The CU shall be compatible with an optical bench aluminum interface. 								C		X		X		X		X		X		C		NA		C		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x		x												STM; CUIS; EQM; PFM		STM TRB; CUIS TRB; EQM TRB; PFM TRB						O														O														O														O														O

		§5.3.2		Thermal Interface requirements 

		FLO-CU-URD-REQ-0500 		The maximum thermal exchanges between the CU and the instrument shall be as per Table 2. 
Sub-System: CU
Conductive coupling :To be defined by Contractor (+) 
Radiative coupling with instrument : To be defined by Contractor (+)  
 
Note: (+) The way in which the CU is thermally coupled with the instrument is considered a design choice to be selected as the best solution taking into account: 
a.   constrains coming by internal dissipation and by   design requirements  
b.  radiation exchange with the environment through the Sun and Nadir aperture and the temperature ranges with the instrument;  
c.  the satisfaction of the other requirements (see for example FLO-CU-URD-REQ-1075). 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x		x										EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		FLX-PR-ALM-CU-0005 				O														O						verified at EQM level

		FLO-CU-URD-REQ-0510 		The CU shall fulfill its functional and performance requirements with conductive interface temperatures, for maximal design Cold/Hot in-flight conditions, in the range reported in Table 3
Sub-System: CU
Operating mode:  +17°C / +27°C
Non-operating mode :    -15°C / +55°C  
NOTE:  
1.  Qualification temperature shall be derived from inflight ones by considering req. FLO-CU-URD-REQ-1370  
2.  for  dimensioning  purpose,  the  radiative  internal  instrument  (cavity  radiation  boundary)  boundary temperature can be assumed the same as the conductive one with eps=0.9. 
3. Al 6061 can be assumed at interface wit CU
4.  Cold Start-up design temperature value is 0°C (qualification margin has to be added as per FLO-CU-URD-REQ-1370				FLO-TRD-REQ-1210 ,IFT-070				C								X		X		C		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x		x										EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		FLX-PR-ALM-CU-0005 				O														O						verified at EQM level

		FLO-CU-URD-REQ-0515		The  CU  shall  fulfill  its  functional  and  performance  requirements  taking  into  account  its  radiative interfaces vs. deep space (these are the Sun Port and the Nadir Port apertures). 
For  design  purpose  the  worst  case  Cold/Hot  in-flight  conditions  shall  be  identified  from  the information below in terms of min. max heat flux combination on the two ports. 
 
Three mission scenario shall be considered for the radiative boundary condition to be applied at the Sun and Nadir Apertures. 
1) Standard Orbit heat Fluxes on apertures (W/m2)  (see Figure 10a and 10b)
Floris nadir port heat fluxes (TBC)
2.  Sun Calibration Condition  
Sun  calibration  is  a  specific  case  requiring  a  specific  satellite  maneuver  and  occurring  once  every  week; it takes place in a orbit position in which the satellite is close to the South Pole and in which the Sun Port aperture is exposed for 450sec to a perpendicular Sun Flux.  
3)  Safe condition 
The CU shall be compatible with the satellite transition from Operating to Not-operating mode. 
During transition from Operating to Not-operating mode, and during Not-operating mode itself, the CU thermal design shall be compatible to the following cases: 
1) a constant sun impingement normal to the Nadir aperture (i.e. flux direction aligned/parallel with Nadir LoS), for one orbit with CU in closed position and not operating. I/F temperatures with OB at TNOP Hot= 55°C 
2) a constant sun impingement on Sun aperture (i.e. flux direction aligned/parallel with Sun LoS), for one orbit with CU in closed position and not operating. I/F temperatures with OB at TNOP Hot= 55°C 
3) Deep space viewing on both apertures for one orbit with CU in closed position and not operating. I/F temperatures with OB at TNOP2 Cold= -5°C 

Note: Deep space temperature is 3K. 
1)w.c. sun flux of 1428W/m2 can be used for Sun Calibration and Safe Cases. 
2) Design cases shall be verified against allowable temperatures of the unit  parts and components by 
considering safety and uncertainty margins. 
3) Contractor could use, for nominal orbit analysis, information reported in APPENDIX 3.				FLO-TRD-REQ-1210, FLO-TRD-REQ-0140		modified		C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x		x										EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		FLX-PR-ALM-CU-0005 				O										FLX-PR-ALM-CU-0005 				O						verified at EQM level

		FLO-CU-URD-REQ-0520		The CU shall fulfill its functional and performance requirements with interface delta-temperatures between its interface surfaces of ≤ 2°C. 						modified		C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x		x										EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		FLX-PR-ALM-CU-0005 				O										FLX-PR-ALM-CU-0005 				O						verified at EQM level

		FLO-CU-URD-REQ-0530 		The CU thermal design shall be compatible with the following temperature variations over 1 orbit (100 minutes) defined at the mounting interface: +/- 2 °C (TBC) 						modified		C								X		X		NA		NA		NA		C		C		/				x		x										EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		FLX-PR-ALM-CU-0005 				O										FLX-PR-ALM-CU-0005 				O						verified at EQM level

		FLO-CU-URD-REQ-0517 		The  thermal  design  of  the  CU  shall  be  performed,  considering  environment  and  interface specifications in order to be robust and safe for the mechanism and all CU mechanical parts. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x		x

		FLO-CU-URD-REQ-0533		A thermal case shall be analysed for LEOP (OFF condition) to Operational mode as explained 
below; it describes a transient case during OB heating to nominal operation temperature: 
1. Initial IF temperatures to be assumed at 0°C; 
2. CU not operating and in closed condition; 
3. time variation of temperature at CU I/F (both conductive and radiative ) as defined in the 
table below.

NOTES:  
1)This requirement is given only as input for the specific purpose to analyse req. FLO-CU-
URD-REQ-1073 (model uncertainty and safety margin to be taken into account for the 
verification of requirement).  				 IFE-060				C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x												EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		FLX-PR-ALM-CU-0005 				O										FLX-PR-ALM-CU-0005 				O						verified at EQM level

		FLO-CU-URD-REQ-0534		From Launch to Orbit injection phase the CU IF with O.B. the lower extreme I/F temperature can be assumed nominally -5°C, whereas the max. temperature can range up to the max non-operational temperature (see FLO-CU-URD-REQ-0510). Duration of this phase is TBD. 
Note: this requirement is given to provide input for the analysis of  transient thermal cases from launch to satellite separation (see GDIR related requirements: FLO-INS-GDI-REQ-2300, FLO-INS-GDI-REQ-2310, FLO-INS-GDI-REQ-2320) 				 IFE-060				C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x												EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		NA		NA		NA		NA		NA		No thermal test		NA		FLX-PR-ALM-CU-0005 				O										FLX-PR-ALM-CU-0005 				O						verified at EQM level

		§5.3.3		Optical interfaces

		§5.3.3.1		Observation baffle requirements 

		 FLO-CU-URD-REQ-0540		The  instrument  baffle  (observation  port  Nadir)  shall  have  8  diaphragms  (TBC),  6  of  them  are included in the CU. 								C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x														EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		FLX-PR-ALM-CU-0001				O										FLX-PR-ALM-CU-0001				O

		FLO-CU-URD-REQ-0550		The baffle vanes position and geometry shall be according to Figure 11  and Figure 12 and Table 4 (TBC). 
NOTE:  
1) other vanes are mounted on a terminal segment of the Nadir baffle not included in the CU unit. 
The mechanical/optical interfaces of the CU baffle with such baffle terminal segment must be agreed 
with the Instrument Prime Contractor. CU End Apertures are reported in Figure 18. 
2) Baffle Design expected to be frozen at PDR + 2months (by Customer). 
3) Baffle diaphragms edges shall be sharp and agreed with Customer (sharp edge of thickness ≤0.1mm 
4) Note that baffle segments diameters are shaped with additional restrictions between vanes V1 and V2 and between V2 and V3 as defined in Figure 12. 								C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x				x										EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		FLX-PR-ALM-CU-0001				O										FLX-PR-ALM-CU-0001				O

		FLO-CU-URD-REQ-0560		The baffle vanes dimensions shall be according to Figure 12. 
Note: Baffle Design expected to be frozen at PDR + 2 months (by Customer);  
Vanes inter-distances have to be evaluated according to the following scheme (cut on vanes edges orientation to be agreed with Customer. 								C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x				x										EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		FLX-PR-ALM-CU-0001				O										FLX-PR-ALM-CU-0001				O

		FLO-CU-URD-REQ-0570  		The baffle mounting repeatability tolerances on all axes shall comply with req. FLO-CU-URD-REQ-0585  and shell be less than: 
o  Linear (all axes): ±0.05 mm 
o  Tilt: ± 3 arcmin [+/- 0.05°]								C								X		X		NA		NA		NA		C		C		FLX-PL-ALM-CU-0006 Rev 4.0  (FLEX FLORIS Calibration Unit AIT Plan)		x				x										EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		FLX-PR-ALM-CU-0002				O										FLX-PR-ALM-CU-0002				O

		 FLO-CU-URD-REQ-0580		The internal reflectivity of the Nadir baffle shall be such that the total hemispherical reflectance is smaller than 5% (TBC) in the spectral range (300-1000 nm) 
Note: Reflectivity value To be frozen at PDR + 2 months (by Customer).								C								X		X		NA		NA		NA		C		C		FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-DR-ALM-CU-0001 (Design Report)

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)

				x		x										coating sample level		PDR		NA		NA		NA		NA		NA		No coating		NA		NA		NA		NA		NA		NA		No coating		NA		NA		NA		NA		NA		NA		No coating		NA		FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)				C										FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)				C

		FLO-CU-URD-REQ-0583		The external  surfaces reflectivity of the CU shall be  the total hemispherical reflectance is smaller than 9% in the spectral range 480-800 nm. 								C										X		NA		NA		NA		C		C		FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-DR-ALM-CU-0001 (Design Report)

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)

				x		x										coating sample level		PDR		NA		NA		NA		NA		NA		No coating		NA		NA		NA		NA		NA		NA		No coating		NA		NA		NA		NA		NA		NA		No coating		NA		FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)				C										FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)				C

		 FLO-CU-URD-REQ-0585		When the rotor is in the nominal Observation position, the Rotor_obs_baffle_Axis shall be aligned to the CU Nadir LoS direction with a tolerance of 3’ and a centering better than 0.1mm. 								C								X		X		NA		NA		NA		C		C		FLX-PL-ALM-CU-0006 3.0 (AIT Plan)				x		x										EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		FLX-PR-ALM-CU-0002_1.0 - Alignment verification Test procedure.				O										FLX-PR-ALM-CU-0002_1.0 - Alignment verification Test procedure.				O

		§5.3.3.2		Sun diffuser requirements 

		FLO-CU-URD-REQ-0590		The diffuser clear aperture dimensions shall be (TBC): 
  100 mm (dimension perpendicular to the OB); 
  94 mm (dimension parallel to the OB); 
Thickness shall be 8 mm. 
 
Note: Physical dimensions expected larger than aperture ones 								C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x				x										EQM; PFM		PDR; CDR; EQM MRR; PFM MRR		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		FLX-PR-ALM-CU-0001				O										FLX-PR-ALM-CU-0001				O

		 FLO-CU-URD-REQ-0600 		The diffuser material shall be Space Grade Spectralon.  
 
Note: the diffuser shall be delivered with the mechanical housing provided by Spectralon (this is common practice of Labsphere to ensure the right housing of the diffuser for storage and transportation).								C										X		NA		NA		NA		NA		C		FLX-DR-ALM-CU-0001 (Design Report)		x				x										PFM		PDR; CDR; PFM MRR		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		Spectralon but not space grade		NA		FLX-PR-ALM-CU-0001				O

		FLO-CU-URD-REQ-0610		The diffuser shall be mounted in order to have its diffusing plane: 
1.  25deg ± 0.1deg (*) angle wrt the sun view LoS in the plane X CU_OP  - Z CU_OP  (65deg (*) wrt to Nadir view LoS) when the rotor is in the nominal sun calibration position; the diffuser mounting position knowledge shall be provided with a precision better than 
0.004deg respect to  REF CU_ALN  (cube faces) and REF CU_PH ; 
2.  90deg± 0.1deg  angle wrt the X CU_OP  - Z CU_OP   plane when the rotor is in nominal sun calibration position; the diffuser mounting position knowledge shall be provided  with a precision better than 0.004° respect to REF CU_ALN  (cube faces) and REF CU_PH . 

Figure 13 – Diffuser angle 
(*)  the  final  trade-off  of  diffuser  angle  wrt  the  sun  view  is  part  of  the  Contractor  scope  of  work (defined  in  the  requirement  [FLO-SPE0005-SOW-REQ-0104]  in  the  Specific  Statement  Of  Work FLX-SOW-FNM-INS-0005 Rev 2).								1) C
2) C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x				x										EQM; PFM		PDR; CDR; EQM MRR; PFM MRR		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		NA		NA		NA		NA		NA		No optical elements		NA		FLX-PR-ALM-CU-0002_1.0 - Alignment verification Test procedure.				O										FLX-PR-ALM-CU-0002_1.0 - Alignment verification Test procedure.				O

		FLO-CU-URD-REQ-0615		The variation of the Nadir and Sun Baffles axes from on-ground characterisation to on-orbit EOL operation (including GTO and thermo-elastic effects due to the operative temperature range) shall be less than +/- 0.02deg.  								C										X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report) 

FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				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						O

		FLO-CU-URD-REQ-0620		The diffuser BRDF (Bidirectional Reflectance Distribution Function) in the spectral range 480-800 nm shall be higher than (0.985 /π) with 0.985 reflectivity for a θin=65+/-5 deg of sun incident angle, within the scattering angular range of θsc=18-32 deg for the scattered elevation angles wrt normal to diffuser (25 deg nominal) and fi_sc=30:-30 deg of scattered azimuthal angle (see Figure14). 
BRDF measurements are required between 500-780 nm with sampling wavelength better than 40 nm,  Dθin<=2.5  deg,  Dθsc<=3.5  deg  and  Dfi_sc<=30  deg  as  sampling  angle  respectively  for incident, scattered elevation and azimuthal angles (TBC). 

Note: 
1) BRDF is expressed in 1/steread units 
2) non-uniform distribution of point is most probably needed. The exact measurement wavelength and angle list will be provided before test, and will respect the amount of point specified in the above table. 				 FLO-INS-GDI-REQ-3200				C										X		NA		NA		NA		NA		C		ALM-PRO-3348-3_BRDF-Test_campaign 		x				x										PFM		Diffuser qualif 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-CU-URD-REQ-0625		The diffuser BRDF uniformity shall be 0.5% BOL for the overall measured range of incidence and scattering angles.				FLO-TRD-REQ-2640				C										X		NA		NA		NA		NA		C		ALM-PRO-3348-3_BRDF-Test_campaign 						x										PFM		Diffuser qualif 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-CU-URD-REQ-0630		The diffuser BRDF knowledge shall be 0.5% BOL  for the overall measured range of 
incidence and scattering angles. 				FLO-TRD-REQ-0690				C										X		NA		NA		NA		NA		C		ALM-PRO-3348-3_BRDF-Test_campaign 						x										PFM		Diffuser qualif 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-CU-URD-REQ-0640		The maximum BRDF degradation between ground calibration to EOL shall be less than 1%. 
The test has to be done with a solar illumination (comprising UV/VUV) of 7 hours (being this time the  estimated  total  lifetime/mission  time  of  solar  irradiance)  and  radiation  compatible  with requirements in par. 5.6.6 (similar to sentinel 3).  
Diffuser shall be bake out before test (see req. #FLO-CU-URD-REQ-1071).				FLO-TRD-REQ-0690 				C										X		NA		NA		NA		NA		C		ALM-PRO-3348-3_BRDF-Test_campaign 				x		x								Applicability is limited to heritage. The verification by test of this requirement is defined as option (#4) in the SSOW. The SSOW has precendence over URD.		PFM		Diffuser qualif 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-CU-URD-REQ-0645		The exposition to solar UV radiation of the delivered flight diffuser item shall be avoided during AIV activities.								C										X		NA		NA		NA		NA		C		FLX-PR-ALM-CU-0001 - Detailed Assembly Procedure		x														PFM		PFM 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		FLX-PR-ALM-CU-0001 - Detailed Assembly Procedure				O

		§5.3.3.3		Sun view baffle

		FLO-CU-URD-REQ-0660		The sun view baffle is aligned along the Sun view LoS and shall have 9 (TBC) diaphragms. All diaphragms shall be included in the CU (stator).								C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x														EQM, PFM		EQM MRR, PFM MRR		NA		NA		NA		NA		NA		no optical elements		NA		NA		NA		NA		NA		NA		no optical elements		NA		NA		NA		NA		NA		NA		no optical elements		NA		FLX-PR-ALM-CU-0001 - Detailed Assembly Procedure				O										FLX-PR-ALM-CU-0001 - Detailed Assembly Procedure				O

		FLO-CU-URD-REQ-0670 		The sun baffle shall have different shape along the two mutually orthogonal directions according to Table  5  -  CU  Sun  baffle  vanes  position  (all  TBC)and  Figure  15.  The  baffle  vanes  position  shall  be according to Table 5(TBC). 
A representative scheme of the baffle is presented below (both the two sections).

Notes:  
1)  Diffuser position changes may affect the sun baffle geometry; 
2)  Baffle Design is expected to be frozen at PDR + 2 months (by Customer)								C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x														EQM, PFM		EQM MRR, PFM MRR		NA		NA		NA		NA		NA		no optical elements		NA		NA		NA		NA		NA		NA		no optical elements		NA		NA		NA		NA		NA		NA		no optical elements		NA		FLX-PR-ALM-CU-0001 - Detailed Assembly Procedure				O										FLX-PR-ALM-CU-0001 - Detailed Assembly Procedure				O

		FLO-CU-URD-REQ-0680  		The internal reflectivity of the sun view baffle shall be such that the total hemispherical reflectance is smaller than 9% in the spectral range 480-800 nm.  				FLO-TRD-REQ-1123				C								X		X		NA		NA		NA		C		C		FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-DR-ALM-CU-0001 (Design Report)

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)				x		x										coating sample level		PDR		NA		NA		NA		NA		NA		No coating		NA		NA		NA		NA		NA		NA		No coating		NA		NA		NA		NA		NA		NA		No coating		NA		FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-DR-ALM-CU-0001 (Design Report)

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)				C										FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-DR-ALM-CU-0001 (Design Report)

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)				C

		FLO-CU-URD-REQ-0690		The dark reference target surface BRDF shall be better than 9%/pi (9% of reflectance) with +/- 0.5%/pi  accuracy/knowledge  when  illuminated  with  radiation  in  the  range  500-780  nm  perpendicular to the target. 
Note: BRDF  in 1/steradiant 				FLO-INS-GDI-REQ-3200				C										X		NA		NA		NA		NA		C		FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-DR-ALM-CU-0001 (Design Report)

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)				x		x										coating sample level		CDR		NA		NA		NA		NA		NA		No coating		NA		NA		NA		NA		NA		NA		No coating		NA		NA		NA		NA		NA		NA		No coating		NA		FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-DR-ALM-CU-0001 (Design Report)

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)				C										FLX-PL-ALM-CU-0008 - Black Coating Test Plan

FLX-DR-ALM-CU-0001 (Design Report)

FLX-TRR-ALM-CU-0001 Rev 2.0 (Black Coating Optical Test Report)				C

		FLO-CU-URD-REQ-0700		The mechanism in the closure position (dark reference target) shall not allow any radiation entering in the telescope when illuminated from the solar and nadir ports.  
The analysis and test shall demonstrate that: 
1. the ratio between average irradiances detected respectively on the instrument aperture plane when CU is closed and on Nadir port when CU is in observation, shall be less than 1E-4 in the range 300-1100 nm. CU Nadir Port shall be illuminated with same flux in the two cases. 
2. the ratio between average irradiances detected respectively on the instrument aperture plane and on the Sun port aperture, when CU Sun port is illuminated shall be less than 1E-4 in the range 300-1100 nm; CU shall be in closed position. 

Note: if equivalence is demonstrated by Contractor, alternative methods could be proposed by Contractor and agreed with Customer. 				FLO-TRD-REQ-1123				C										X		NA		NA		NA		NA		C		FLX-DR-ALM-CU-0001 (Design Report)				x		(i)								(i) Applicability is limited to verification by analysis, considering that the specific testing is defined as an option (#6) in the SSOW.		PFM		CDR		NA		NA		NA		NA		NA		No coating		NA		NA		NA		NA		NA		NA		No coating		NA		NA		NA		NA		NA		NA		No coating		NA		NA		NA		NA		NA		NA		NA		NA						O

		FLO-CU-URD-REQ-0710		The shape/geometry of the dark target and its orientation with the LoS direction shall be agreed with Customer. 								C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)

ALM-DES-225-0001_D (FLORIS Calibration Unit - MICD)		x		x												EQM, PDR		PDR, CDR		NA		NA		NA		NA		NA		No black target		NA		NA		NA		NA		NA		NA		No black target		NA		NA		NA		NA		NA		NA		No black target		NA						O														O

		§5.3.4		Electrical Interface requirements 

		 FLO-CU-URD-REQ-0720		The electrical I/F's depend on the final selection of motor and sensors and shall be harmonized with Instrument Prime Contractor in the early design phase.								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x														STM, CUIS, EQM, PFM		STM MRR, CUIS MRR, EQM MRR, PFM MRR						O														O														O										FLX-PR-ALM-CU-0001 - Detailed Assembly Procedure				O										FLX-PR-ALM-CU-0001 - Detailed Assembly Procedure				O

		 FLO-CU-URD-REQ-0730		Two redounded thermal sensors shall be provided on the CU. One thermal sensor shall be placed on the motor windings, the other thermal sensor shall be placed on the mechanical I/F with the IOM (CU side). These sensors shall be supplied and monitored via the electrical interfaces of the Calibration Unit Electronics (CUE), located inside the ICU unit; thermal sensor shall be of PT1000 type and shall be supplied calibrated with available valid calibration data (calibration function and graphs shall be provided).  

Thermal sensor wires shall be twisted (n-tuple). 								C				X		X		X		X		NA		NA		NA		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x				x										EQM, PFM		EQM MRR, PFM MRR		NA		NA		NA		NA		NA		thermal sensor present but not redundant		NA		NA		NA		NA		NA		NA		thermal sensor present but not redundant		NA		NA		NA		NA		NA		NA		thermal sensor present but not redundant		NA		FLX-PR-ALM-CU-0001 - Detailed Assembly Procedure				O										FLX-PR-ALM-CU-0001 - Detailed Assembly Procedure				O

		FLO-CU-URD-REQ-0740  		The position sensor selection shall take into account a distance of at least 2 meters (TBC) from CU and its Control Units Electronics (located inside the ICU unit).  								C				X		X		X		X		NA		C		C		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x				x										CUIS, EQM, PFM		 CUIS TRB, EQM TRB PFM TRB		NA		NA		NA		NA		NA		no position sensors		NA						O														O														O														O

		§5.3.4.1		Harness 

		FLO-CU-URD-REQ-0750		The  Contractor  shall  provide  the  connection  harness  between  electro-mechanical  components (motor  and  sensors)  and  the  connector  bracket  located  on  the  instrument  (IOM).  The  linear dimension between ICU and IOM Connector Bracket is defined according to Figure 18 (TBC). 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x		x												STM, CUIS, EQM, PFM		STM MRR, CUIS MRR, EQM MRR, PFM MRR						O														O														O														O														O

		FLO-CU-URD-REQ-0760  		The  design  shall  define  all  parameters  as  needed  to  fulfill  the  electrical,  thermal  and  EMC requirements. 
Note:  The  design  parameters  to  be  provided  are  (as  a  minimum):  the  bundle  and  cable  layout,  the connectors used on the CU, the shielding, the wire/shield material, the pin functions and the gauges used for each harness section. 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x														STM, CUIS, EQM, PFM		STM MRR, CUIS MRR, EQM MRR, PFM MRR						O														O														O														O														O

		§5.3.4.2		Connectors

		FLO-CU-URD-REQ-0770		A  connector  bracket  is  fixed  on  the  IOM  structure.  The  nominal  and  the  redundant  harness interfaces shall be supplied with the CU including connectors and flexible cables  to be mounted on the connector bracket. 
 
Note: The harness cables shall exit from the CU structure mechanically stabilized through dedicated fixing fixtures (cable tie /retainers) on the CU chassisand compatible with EMC requirements. 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x														CUIS, EQM, PFM		CUIS MRR, EQM MRR, PFM MRR												Connector and harness provided. No redundancy														Connector and harness provided. No redundancy														Connector and harness provided. No redundancy								O														O

		 FLO-CU-URD-REQ-0775		The CU Harness shall include four connectors (two nominal/redundant motor power line and two nominal/redundant signal line). 
Connectors shall be of type DAM15P for power lines and of type DBM44S for signal lines . 
Note: Baseline do not foresee connectors on CU side								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x														CUIS, EQM, PFM		CUIS MRR, EQM MRR, PFM MRR												Connector and harness provided. No redundancy														Connector and harness provided. No redundancy														Connector and harness provided. No redundancy								O														O

		FLO-CU-URD-REQ-0780 		A  pin  definition  table  for  each  CU  connector  shall  be  established,  harmonized  with  Instrument Prime Contractor and provided as part of the document “Inputs to Interface Control Document”. 
This table shall include the connector identifier, pin number, signal name, and wire type. 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x														CUIS, EQM, PFM		CUIS MRR, EQM MRR, PFM MRR												Connector and harness provided. No redundancy														Connector and harness provided. No redundancy														Connector and harness provided. No redundancy								O														O

		FLO-CU-URD-REQ-0800		Connectors shall be sized, oriented, keyed, or otherwise protected from an improper connection that would result in damage to equipment connected to either end of the harness. 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x														CUIS, EQM, PFM		CUIS MRR, EQM MRR, PFM MRR												Connector and harness provided. No redundancy														Connector and harness provided. No redundancy														Connector and harness provided. No redundancy								O														O

		FLO-CU-URD-REQ-0810 		All  connectors  shall  be  accessible  for  mate/demate  without  removal  of  any  adjacent  objects (components, parts, bolts, etc.). 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x														CUIS, EQM, PFM		CUIS MRR, EQM MRR, PFM MRR												Connector and harness provided. No redundancy														Connector and harness provided. No redundancy														Connector and harness provided. No redundancy								O														O

		FLO-CU-URD-REQ-0820		All connectors shall be accessible for mate/demate without the use of any custom tools. 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x														CUIS, EQM, PFM		CUIS MRR, EQM MRR, PFM MRR												Connector and harness provided. No redundancy														Connector and harness provided. No redundancy														Connector and harness provided. No redundancy								O														O

		FLO-CU-URD-REQ-0830		All connectors shall be clearly marked with a unique identifier. 
The  nominal  connectors  shall  be  identified  as : 
- J33 and J133 respectively nominal and redundant for signal lines/sensors; 
- J34 and J134 respectively nominal and redundant for the calibration unit motor. 						modified		C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x														CUIS, EQM, PFM		CUIS MRR, EQM MRR, PFM MRR												Connector and harness provided. No redundancy														Connector and harness provided. No redundancy														Connector and harness provided. No redundancy								O														O

		FLO-CU-URD-REQ-0840		Connector  savers  shall be  utilized on  all  flight connectors prior  to  connector/flight harness  mate.								C								X		X		NA		NA		NA		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x														EQM, PFM		EQM MRR, PFM MRR		NA		NA		NA		NA		NA		no savers		NA		NA		NA		NA		NA		NA		no savers		NA		NA		NA		NA		NA		NA		no savers		NA						O														O

		FLO-CU-URD-REQ-0850 		All  connectors,  when  not  mated,  shall  have  either  protective  covers  or  shorting  connectors installed, depending on the function of the connector. 								C		x		X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x				x										STM, CUIS, EQM, PFM		STM MRR, CUIS MRR, EQM MRR, PFM MRR						O														O														O														O														O

		§5.3.4.3		Grounding

		FLO-CU-URD-REQ-0860		Units  or  equipment  which  can  transmit  sparks  or  generate  static  electricity  charges  shall  be properly  grounded.  For  grounding  of  the  CU  with  the  Instrument,  a  chassis  grounding  point (bonding  stud  M4)  has  to  be  defined  and  provided  in  close  arrangement  with  Instrument  Prime Contractor. 								C		X		X		X		X		X		C		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x				x										STM, CUIS, EQM, PFM		STM MRR, CUIS MRR, EQM MRR, PFM MRR						O														O														O														O														O

		FLO-CU-URD-REQ-0865		Across Stator and Carousel (rotor) structures an electrical contact resistance of  < 25 mΩ (TBC) shall be assured 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x				x										CUIS, EQM, PFM		CUIS MRR, EQM MRR, PFM MRR		NA		NA		NA		NA		NA		no rotor		NA						O														O														O														O

		 FLO-CU-URD-REQ-0870		For each cable construction used (e.g. 2 twisted pairs/ 1 shield; 4 twisted pairs/ 1 shield; etc..), the shields on cables inside the assembly have to be grounded to the back shell (or to the connector housing if there is no back shell) on side of the CU (and not routed via pins in the connectors). 
The shield will be the baseline grounding path between the mechanism and the IOM star point. 
 Note: Wires and cables shall be compliant with ESCC No. 3901/020 and ESCC 3901/022.” 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																		NA		NA		NA		NA		NA		no rotor		NA						O														O														O														O

		 FLO-CU-URD-REQ-0880 		The CU shall be designed such that all return currents return through dedicated wires back to their source.								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x				x														NA		NA		NA		NA		NA		no rotor		NA						O														O														O														O

		FLO-CU-URD-REQ-0890		Harnesses using an overall outer shield shall connect the outer shield to the conductive connector with 360 degree coverage with an impedance of less than or equal to 10 milli-ohm. 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x				x														NA		NA		NA		NA		NA		no rotor		NA						O														O														O														O

		FLO-CU-URD-REQ-0900 		The  body  of  each  chassis  connector  shall  be  electrically  connected  to  the  chassis  with  a  DC resistance less than or equal to 10 milli-ohm. 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x				x														NA		NA		NA		NA		NA		no rotor		NA						O														O														O														O

		FLO-CU-URD-REQ-0910		All  guards  and  covers  provided  for  personal  protection  shall  be  clearly  marked  to  indicate  the voltage potential. 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																		NA		NA		NA		NA		NA		no rotor		NA						O														O														O														O

		FLO-CU-URD-REQ-0920 		Adequate grounding of control equipment, pyrotechnic devices and other critical equipment shall be foreseen to prevent signal noise or initiation of explosive devices from induced currents. 								C				X		X		X		X		NA		C		C		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)		x																		NA		NA		NA		NA		NA		no rotor		NA						O														O														O														O

		§ 5.3.5 		Interfaces for AIT activities 

		FLO-CU-URD-REQ-0930 		The CU shall be equipped by means of two “two orthogonal sides alignment cube” (AC), both on the rotor and on the stator able to identify and materialize the Nadir direction (REF CU_ALN  on stator) wrt. to the CU mechanical interface in any time during the AIT activities. 
The Optical cubes shall be manufactured with the following properties: 
  5 sides polished perpendicular to better than 5 arcsec  
  Surface Area: 1 inch x 1 inch 
  Clear Aperture > 90% Surface Area  
  Chamfer: 0.4 ± 0.1 mm x 45°  
  Material: N-BK7 or equivalent  
  Optical quality requirement (according to ISO-10110):  
  Surface Accuracy better than 3/1 (0.5)  
  Surface Impurities better than 5/3x0.25  
  Roughness better than 10 nm RMS  
  Coating Requirement: 
  5 Sides with Protective Aluminium Coating (reflectivity better than 75% at 633 nm). 
 
In addition, the cubes mounted on the CU shall be easily accessible to an operator looking at the telescope in a direction nominally parallel to the focal plane, front side. 
The cubes can be removable and shall be equipped with protection covers. 
 
Note: As possible alternative solution a flat reflective area (10mm) on the rotor external surface can be identified to be visible from the Nadir aperture and possibly, by rotation command, from the Sun Aperture (see Figure 16).  								PC								X		X		NA		NA		NA		PC		PC				x				x								Cube dimension is 17.1mm
Material is Aluminium 6082		EQM, PFM		EQM MRR, PFM MRR		NA		NA		NA		NA		NA		no alignement needed		NA		NA		NA		NA		NA		NA		no alignement needed		NA		NA		NA		NA		NA		NA		no alignement needed		NA						O		FLX-RFD-ALM-CU-0016		open										O		FLX-RFD-ALM-CU-0016		open

		§5.3.6		interface requirements with GSE 

		FLO-CU-URD-REQ-0935		The CU shall provide GSE interfaces for Handling and Integration to be agreed with customer.								C		X		X		X		X		X		C		C		C		C		C		FLX-PL-ALM-CU-0007 Rev. 2.0 (Design Developement and Verification Plan)		x				x										STM, CUIS, EQM, PFM		STM MRR, CUIS MRR, EQM MRR, PFM MRR						O														O														O														O														O

		§5.4		Design and construction requirements 

		§5.4.1		General design requirements

		FLO-CU-URD-REQ-0940 		The clearance between rotor and stator shall be minimized to prevent contamination and stray light issues.  
The optical properties and shape of the internal surface of the stator and of the external surfaces of the rotor(carousel) shall be designed to limit the stray light propagation. 
 
Minimum required attenuation on all the defined positions is the one reported in req. FLO-CU-URD-REQ-0700. 				FLO-TRD-REQ-1810 , FLO-TRD-REQ-0770 				C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)		x				x										EQM, PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No rotor		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-CU-URD-REQ-0941		Sun and Nadir Baffles design and manufacturing (Figure 11 and Figure 14) shall be compliant with the following specific design/manufacturing rules: 
-  dimensional tolerances: less than +/-0.1mm (TBC); 
-  vane thickness: 1mm (TBC); 
-  geometrical tolerances: vanes concentricity and parallelism:less than  0.1mm(TBC);; 
-  vane edge shapes: wedge profile facing baffle outlet at 25° with edge thickness 
<0.1mm(TBC); 
-  Square vane vertex curvature radius = TBD 
 
NOTE: All removable protection covers shall be supplied with the unit. 								C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)				x		x										EQM, PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		No vanes		NA		NA		NA		NA		NA		NA		No vanes		NA		NA		NA		NA		NA		NA		No vanes		NA						O														O

		§5.4.2		Specific design requirements 

		5.4.2.1		Lifetime / ageing requirements 

		FLO-CU-URD-REQ-0950		On Ground:  
Lifetime from delivery to launch shall be assumed to be 2.5 years (including margin). 
The CU mechanism can perform at-least 600 (TBC) movements in air (a) and under vacuum or protective atmosphere (b). 
 
Notes:  
a.  1 movement is forward and backward; 
b.  For  ground  test  in  air,  purging  will  be  available  for  CU  bearing  and  gearhead  if  needed  by  the specific design (it shall be requested in the early phase @ CU Unit Requirement Review); 
c.  For  verification  purpose,  the  number  of  expected  ground  cycles  shall  be  multiplied  by  4  (ECSS driven factor). 				FLO-TRD-REQ-0370				C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)

FLX-PL-ALM-CU-0006 Rev 4.0  (FLEX FLORIS Calibration Unit AIT Plan)
		x				x										EQM; PFM		EQM TRB; PFM 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-CU-URD-REQ-0960 		On Orbit: 
A nominal operational lifetime in space of at least 4 years, excluding commissioning, validation and calibration. 
 
  Observation Position – Dark calibration Position: 1 movement every 100 min for 4 years, excluding commissioning validation and calibration. 
  Observation Position – Sun calibration Position + Dark calibration Position or alternatively, Observation  Position  – Dark  calibration  Position  +  Sun  Calibration  Position:  1  movement every 14 days for 4 years, excluding commissioning validation and calibration. 
 
Notes: 
d.   1 movement is forward and backward; 
e.  For test verification, the number of expected in flight cycles shall be multiplied by 2 (ECSS driven factor). 				FLO-TRD-REQ-0370				C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report) 

FLX-RP-ALM-CU-0006 Rev 2.0 Reliability and Failure Modes and Effects Analysis (FMECA)		x				x										EQM; PFM		EQM TRB; PFM 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-CU-URD-REQ-0970 		The  CU  shall  be  designed  for  completing  the  in-orbit  commissioning,  validation  and  calibration within  3  months.  The  number  of  movements  can  be  estimated  the  same  as  during  the  nominal operational lifetime. 
 
Notes: 
f.   1 movement is forward and backward; 
g.  For test verification, the number of expected in flight cycles shall be multiplied by 2 ECSS driven factor). 				FLO-TRD-REQ-0370				C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report) 

FLX-RP-ALM-CU-0006 Rev 2.0 Reliability and Failure Modes and Effects Analysis (FMECA)				x		x										EQM; PFM		EQM TRB; PFM 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-CU-URD-REQ-0980 		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 ECSS-E-ST-33-01C. 				FLO-TRD-REQ-1180				C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report) 

FLX-RP-ALM-CU-0006 Rev 2.0 Reliability and Failure Modes and Effects Analysis (FMECA)				x		x										EQM; PFM		EQM TRB; PFM 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-CU-URD-REQ-0990		The  CU  shall  meet  all  performance  requirements  after  being  subjected  to  the  environmental conditions  existing  during  all  periods  from  ground  activities  to  the  end  of  in-orbit  operations  as defined after delivery. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0002 Rev 2.0 (CU Functional Analysis Report) 

FLX-RP-ALM-CU-0006 Rev 2.0 Reliability and Failure Modes and Effects Analysis (FMECA)						x										EQM; PFM		EQM TRB; PFM 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-CU-URD-REQ-1000		The design of the CU shall be such as the storage and operation durations defined hereafter can be met without any performance degradation. 				FLO-TRD-REQ-2420				C										X		NA		NA		NA		NA		C		FLX-PL-ALM-CU-0007 Rev. 2.0 (Design Developement and Verification Plan)						x										EQM 		EQM 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

		§5.4.2.2 		Cleanliness / contamination requirements 

		FLO-CU-URD-REQ-1050		Cleanliness level non optical surfaces: As minimum, at delivery to Instrument Prime Contractor, for all the non-optically effective surfaces (low sensitive items), cleanliness levels shall comply with Visibly Clean High Sensitivity,VCHS, and MOC level< 1.5*10-7 g/cm². 								C										X		NA		NA		NA		NA		C		FLX-PL-ALM-CU-0005 Rev 3.0 (Cont & Clean Contr Plan)

FLX-PL-ALM-CU-0004 Rev 3.0 (Product Assurance and Safety Plan)		x														PFM		PFM 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

		 FLO-CU-URD-REQ-1060   		Cleanliness  (PAC):  at  delivery  to  Instrument  Prime  Contractor  the  diffuser  and  black  target cleanliness  (PAC)  level  shall  be  less  than  40  ppm, while the baffles one shall be less than 100 ppm.  
 
NOTE: especially for the Diffuser, protective removable means (cover etc..) shall be considered for minimum exposition to the environment during ground activities 								C										X		NA		NA		NA		NA		C		FLX-PL-ALM-CU-0005 Rev 3.0 (Cont & Clean Contr Plan)

FLX-PL-ALM-CU-0004 Rev 3.0 (Product Assurance and Safety Plan)						x										PFM		PFM 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

		FLO-CU-URD-REQ-1070		Cleanliness  (MOC):  at  delivery  to  Instrument  Prime  Contractor  the  diffuser  cleanliness (MOC) level shall be less than  2.0 * 10-8  g/cm2 (TBC) and  black  target shall be less than 1.5 * 10-7  g/cm2 molecular contamination levels.								C										X		NA		NA		NA		NA		C		FLX-PL-ALM-CU-0005 Rev 3.0 (Cont & Clean Contr Plan)

FLX-PL-ALM-CU-0004 Rev 3.0 (Product Assurance and Safety Plan)						x										PFM		PFM 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

		FLO-CU-URD-REQ-1071 		Bake out of the diffuser and dark target shall be performed. 								C										X		NA		NA		NA		NA		C		FLX-PL-ALM-CU-0005 Rev 3.0 (Cont & Clean Contr Plan)

FLX-PL-ALM-CU-0004 Rev 3.0 (Product Assurance and Safety Plan)						x										PFM		PFM 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

		FLO-CU-URD-REQ-1072		The CU Unit shall include provisions for the accommodation of removable witness/samples plates for on-ground long-term contamination monitoring.								C								X		X		NA		NA		NA		C		C		FLX-PL-ALM-CU-0005 Rev 3.0 (Cont & Clean Contr Plan)

FLX-PL-ALM-CU-0004 Rev 3.0 (Product Assurance and Safety Plan)		x														EQM; PFM		EQM DRB; PFM DRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-CU-URD-REQ-1073		The sun diffuser shall never act as a cold trap from ground to EOL.								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x												EQM; PFM		EQM DRB; PFM DRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-CU-URD-REQ-1075		Cleanliness  (Diffuser):  It  shall  be  guaranteed  that  the  Sun  Diffuser  shall  be  maintained  at  a temperature not lower than 15 °C  respect to the other CU surrounding surfaces to minimize contamination.  
 Note: In order to maintain the temperature difference below 15°C a proper CU thermal design is required. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x		x										EQM; PFM		EQM DRB; PFM DRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-CU-URD-REQ-1077 		Cleanliness (Diffuser): A critical Review and Analysis of aging cleanliness and debris from bearing BOL/EOL shall be performed by the supplier, in the early phase of the project,  aimed  to  identify  possible  risk  on  diffuser performance degradations and corresponding mitigating actions to be implemented in the design. 								C								X		X		NA		NA		NA		C		C		FLX-PL-ALM-CU-0005 Rev 3.0 (Cont & Clean Contr Plan)

FLX-PL-ALM-CU-0004 Rev 3.0 (Product Assurance and Safety Plan)				x												EQM; PFM		EQM DRB; PFM DRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		§5.4.2.3		Mechanical

		FLO-CU-URD-REQ-1110 		To demonstrate compliance to the structural and stability requirements the Supplier shall perform 
at least the following mechanical analyses:  
-  static analysis; 
-  modal analysis; 
-  stress analysis; 
-  dynamic analysis (sine and random); 
-  shock analysis; 
-  thermo-elastic analysis; 
-  gravity release. 								C										X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				x												EQM; PFM		EQM DRB; PFM DRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		FLO-CU-URD-REQ-1120		Mechanical  Analysis:  the  Supplier  shall  identify  and  perform  all  additional  mechanical  analyses which are necessary according to the design needs. 								C										X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				x												EQM; PFM		EQM DRB; PFM DRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		 FLO-CU-URD-REQ-1125  		Mechanical Analysis, Thermal Analyses FEM, Thermal and CAD models shall be compliant with requirements in <AD202>, <AD203>, <AD204> and <AD206>.								C										X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)

FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)

ALM-DES-225-0001 Rev. 2.0				x												EQM; PFM		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

		5.4.2.4		Thermal 

		FLO-CU-URD-REQ-1130 		All temperature requirements shall refer to specific reference point (TRP(s), see <AD206>). This point shall be defined by the CU Contractor according to requirements. 								C								X		X		NA		NA		NA		C		C		FLX-ICD-ALM-CU-0002 Rev  5.0 (CU EICD)				x		x										EQM; PFM		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-CU-URD-REQ-1140 		Detailed Thermal Mathematical Models (DTMM) and Detailed Geometrical Mathematical Models  (DGMM) of CU shall be created for analytical predictions representative of all the phases of the mission.								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x												EQM; PFM		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-CU-URD-REQ-1150		The  Detailed  Thermal  Mathematical  Models  (DTMM)  shall  be  delivered  to  the  Customer  as  a coherent  set  of  ESATAN  files  and  together  with  any  script  necessary  to  run  the  models  and analysis cases.								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x												EQM; PFM		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-CU-URD-REQ-1160		The  Detailed  Geometrical  Mathematical  Model  (DGMM)  shall  be  delivered  as  a  coherent  set  of ESARAD files, and together with any script necessary to run the models and analysis cases.								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x												EQM; PFM		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-CU-URD-REQ-1170		The detailed DTMM and DGMM shall be correlated against the environmental test results.								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)

FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				x												EQM; PFM		PDR, CDR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA				to be written		O														O						verofied at EQM level

		FLO-CU-URD-REQ-1180		The compliance with the thermal performance requirements shall be demonstrated by analysis for the operational and non-operational cases. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x												EQM; PFM		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

		§5.4.2.5		Redundancy concept 

		FLO-CU-URD-REQ-1190		The design shall implement redundancy for all the CU sensors (position and thermal). 
The motor shall be selected with electrical redundancy (redundant windings). 				FLO-TRD-REQ-0070				C				X		X		X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)				x												EQM; PFM		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

		§5.5		PA and RAMS requirements

		FLO-CU-URD-REQ-1235		No single subsystem failure (including hardware failure, software failure or human error) shall led to critical or catastrophic consequences.  				FLO-TRD-REQ-2380				C				X		X		X		X		C		C		C		C		C		FLX-RP-ALM-CU-0006 Rev 2.0 Reliability and Failure Modes and Effects Analysis (FMECA)		x		x		x										STM; CUIS; EQM; PFM		PDR, CDR						O														O														O														O														O

		§5.5.1.1		Reliability

		FLO-CU-URD-REQ-1220 		The CU shall have a reliability greater than 0.999. 				FLO-TRD-REQ-2290				C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0006 Rev 2.0 Reliability and Failure Modes and Effects Analysis (FMECA)				x												EQM; PFM		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						verified at EQM level

		§5.5.1.2		Availability

		FLO-CU-URD-REQ-1223		The CU shall have an availability greater than 99% on a monthly basis including any planned and unplanned outages. 				FLO-TRD-REQ-2270				C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0006 Rev 2.0 Reliability and Failure Modes and Effects Analysis (FMECA)				x										calculated value is 99.2%		EQM; PFM		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						verified at EQM level

		§5.5.1.3		Parts, materials and processes 

		 FLO-CU-URD-REQ-1240		Outgassing: Selection of materials shall be guided by considerations on their outgassing rate, their amount  and  location  and  their  configuration.  In  particular,  all  the  materials  shall  be  selected  in order to be compliant with the rules of ECSS-Q-ST-70-01C. 
Required values: 
  Recovered mass loss (RML): < 1,0 %; 
  Collected volatile condensable material (CVCM): < 0.1%. 								C		X						X		X		C		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x														STM; EQM; PFM		PDR; CDR						O										NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		 FLO-CU-URD-REQ-1241		The structure of the CU shall be made of inert materials (e.g. aluminum) to avoid molecular contamination from outgassing. CFRP or other outgassing material shall be avoided for the structure.								C		X		X		X		X		X		C		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x														STM; CUIS; EQM; PFM		PDR; CDR						O														O														O														O														O

		 FLO-CU-URD-REQ-1243		Outgassing materials (glues, o-rings) shall be minimized and in case it is envisaged to be used, needs always to be approved by Prime Contractor ( and ESA).  				FLO-TRD-REQ-1830				C								X		X		C		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x														STM; CUIS; EQM; PFM		PDR; CDR						O														O														O														O														O

		 FLO-CU-URD-REQ-1242		The structures of the CU shall be made of inert materials (e.g. aluminum) to avoid molecular contamination from outgassing. This is to avoid a baffle, rotor or stator made of cfrp or other outgassing material				AN13: FLORIS-ENV-REQ-0050				C		X		X		X		X		X		C		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)		x														STM; CUIS; EQM; PFM		PDR; CDR						O														O														O														O														O

		FLO-CU-URD-REQ-1250 		Coating Technology: the coatings materials and fabrication process shall be space qualified. In particular, the coatings shall withstand to a direct and continuative sun exposure up to 20 seconds. The sun shall be assumed at 1 Astronomical Unit. 				FLO-TRD-REQ-1020				C										X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0004 3.0 (Design Justification file)		x		x										From coating heritage.		EQM		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-CU-URD-REQ-1260 		Coating Quality: The coatings shall be uniform in quality and condition, clean, smooth, free from foreign material and from physical and optical imperfections. 5/C1x0.1 according to ISO 10110-7. 								C								X		X		NA		NA		NA		C		C		FLX-PL-ALM-CU-0004 3.0- PA Plan

FLX-PL-ALM-CU-0005 Rev 3.0 (Cont & Clean Contr Plan)		x		x												EQM; PFM		EQM TRR; PFM 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-CU-URD-REQ-1265  		Coating Quality: The coatings shall retain required performance (thermo-optical, cleanliness, adhesion, etc) in the applicable space environment. 								C										X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0004 3.0 (Design Justification file)		x		x										From coating heritage.		EQM; PFM		EQM TRR; PFM TRR		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		§5.6		Environmental requirements 

		§5.6.1		Mechanical 

		§5.6.1.1		Launch Environment 

		§5.6.1.1.1		Quasi-static Loads 

		FLO-CU-URD-REQ-1290		The  following  quasi-static  loads,  defined  in  the  instrument  reference  frame  and  at  the  interface between the CU and the instrument, shall be considered in the design: 
- Out-of-plane (Z IOM ): 40 g; 
- In-plane (X IOM , Y IOM ): 40 g. 
 
All loads are qualification loads. 				FLO-TRD-REQ-1560				C								X		X		C		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				x		x										EQM; PFM		EQM TRB; PFM 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-CU-URD-REQ-1300  		The following sine loads, defined in the instrument reference frame and at the interface between the CU and the instrument, shall be considered in the design: 
 
Out of Plane (Z axis)   In Plane (XY axes) 
f  Acc.  Disp.                                f  Acc.  Disp. 
[Hz]  [g]  [mm]                          [Hz]  [g]  [mm] 
5      1.0      10                             5  1.0  10 
20  22.0       -                             20  16.0  - 
100  22.0  -                               100  16.0  - 

All loads are qualification loads. 				FLO-TRD-REQ-1565				C								X		X		C		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				x		x										EQM; PFM		EQM TRB; PFM 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-CU-URD-REQ-1310 		Notching of the sine vibration level shall be considered in order not to exceed the CU quasi-static interface loads (qualification).				FLO-TRD-REQ-1570				C								X		X		C		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				x		x										EQM; PFM		EQM TRB; PFM 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-CU-URD-REQ-1320  		Any proposed notching shall be agreed with the Instrument Prime Contractor.				FLO-TRD-REQ-1580				C								X		X		C		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)

FLX-RFD-ALM-CU-0018				x		x										EQM; PFM		EQM TRB; PFM TRB		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-0018		open										O		FLX-RFD-ALM-CU-0018		open

		§5.6.1.1.3		Random Vibrations 

		FLO-CU-URD-REQ-1330		The  random  loads  reported  in  Table 7, defined in the instrument reference frame and at the interface between the  CU and the instrument, shall be considered in the design. 

Out of Plane (Z axis)                                      In Plane (XY axes) 
f               PSD                                                              f                 PSD 
[Hz]            [g2/Hz]                                                [Hz]            [g2/Hz] 
20             0.010                                                       20  0.006 
100             1.250                                                    100  0.750 
300            1.250                                                     300  0.750 
400            0.500                                                     400  0.500 
550           0.500                                                      550  0.500 
2000        0.038                                                     2000  0.038 
GRMS  25.2                                                     GRMS  22.5 
 
Table 7 – CU Random Vibration Loads (all TBC) 
 
All loads are qualification loads. 				FLO-TRD-REQ-1590				NC								X		X		C		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)
A notch is requested (see FLO-CU-URD-REQ-1320  ) 				x		x										EQM; PFM		EQM TRB; PFM TRB		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-0018		open										O		FLX-RFD-ALM-CU-0018		open

		FLO-CU-URD-REQ-1335 		For random vibrations, the mechanical sizing shall be performed with peak values. For random vibrations, the peak value is equal to 3 times the RMS value unless otherwise specified. Any proposed notching shall be agreed with the Instrument Prime Contractor.								C								X		X		C		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				x		x										EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		§5.6.1.1.4		Shock

		FLO-CU-URD-REQ-1340		The shock loads reported in Table 8, defined in the instrument reference frame and at the interface 
between the CU and the instrument, shall be considered in the design. 
All loads are qualification loads. 
Table 8 – CU SRS Shock Levels (all TBC) 
Frequency [Hz]  Acceleration [g], Q=10 all axes Test Tolerance [dB]
100                               10                                                          -0/+6db
725                          636                                                             -0/+6 -> -3/+6db
10000                        636                                                           -3/+6dB


NOTE: Alternatively to table 8, if preferred by the Contractor (i.e. Contractor choice) the old version 
of the shock profile  can be used (see table below): 

Frequency [Hz]  Acceleration [g], Q=10 all axes 
100                               10 
1000                          900 
10000                        900 



				FLO-TRD-REQ-1610		modified		C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0001 Rev 3.0 (Structural Analysis Report)				x		x								Shock test performed on ly at EQM level		EQM; PFM		EQM TRB; PFM TRB		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		5.6.1.2		In-Orbit Environment

		FLO-CU-URD-REQ-1350  		deleted								NA																										x		x

		 FLO-CU-URD-REQ-1360 		The CU shall perform nominally and provide full specified performances exposed to the following dynamic  /  micro-vibrations  environment  and  defined  as  maximum  accelerations  injected  at  the base of the Sub-System itself: 
-Linear acceleration: 20 Hz - 100 Hz: < =20 mg 
-Linear acceleration: 100 Hz - 1000 Hz: < =30 mg 
-Quasi Static Rotational Acceleration (any single axis): < =20m rad/sec2 

NOTE: quasi static rotational acceleration can be verified by analysis only (no test is required).				FLO-TRD-REQ-1660				C								X		X		NA		NA		NA		C		C		FLX-PL-ALM-CU-0006 Rev 3.1  AIT Plan				x		x										EQM; PFM		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						verified at EQM level

		§5.6.2		Thermal  Refer to sect. 5.3.2

		FLO-CU-URD-REQ-1370		Qualification  max/min  temperatures  shall  be  computed  from  design  ones  by  adding  +/-10°C margin. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)				x		x										EQM; PFM		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						verified at EQM level

		§5.6.3		EMC 

		FLO-CU-URD-REQ-1375 		For EMC aspects, requirements reported in sections 6.6.3 (RE) and 6.6.4 (RS) of GDIR document <AD206> are applicable. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)		x		x		x										EQM; PFM		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-CU-URD-REQ-1376		For RE E-Field and H-field the level reported in GDIR <AD206> shall be reduced by 6dB. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)		x		x		x										EQM; PFM		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

		§5.6.4		 ESD 

		FLO-CU-URD-REQ-1377 		For all ESD aspects, requirements reported in sections 6.6.6 of GDIR document <AD206> are fully applicable. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0003 Rev 2.1  (Thermal Analysis Report)		x		x		x										EQM; PFM		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						verified at EQM level

		§5.6.5		Magnetic

		FLO-CU-URD-REQ-1385  		The instrument shall have a DC residual magnetic moment less than 900mAm2 (TBC). 								C								X		X		NA		NA		NA		C		C		FLX-RS-ALM-CU-0004- Rev. 1.0		x				x								current value ~200mAm2		EQM; PFM		Motor procurement		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA						O														O

		§5.6.6		Radiation

		FLO-CU-URD-REQ-1390 		The CU shall be compatible with the in-orbit environment as defined in <AD201>.  
In particular levels and assumptions reported in <AD201> for following targets: 
  CU Motor 
  CU Diffuser 
  CU Solar port 
Shall be taken into account. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0007 Issue 1.0 - Radiation Analysis Report		x		x												EQM; PFM		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-CU-URD-REQ-1400  		Space Radiation Hardness Assurance (RHA) Requirements as per ESSB-AB-Q-008 and <AD209>  are applicable to materials and processes used in the CU.								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0007 Issue 1.0 - Radiation Analysis Report		x		x												EQM; PFM		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-CU-URD-REQ-1410 		The CU shall be designed to withstand the radiation effects on parts and materials including total ionizing dose (TID), total non-ionizing dose (TNID), single event effects (SEE) and charging effect.  
The margin defined in Radiation Hardness Assurance Requirements shall be added to this total dose. Radiation margin of 2 shall be used as minimum. 								C								X		X		NA		NA		NA		C		C		FLX-RP-ALM-CU-0007 Issue 1.0 - Radiation Analysis Report		x		x												EQM; PFM		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

		§5.6.7		Launch pressure 

		FLO-CU-URD-REQ-1420		The CU shall be compatible to the following pressure conditions:  
-  Ground Operations and Handling: 7*10-4 N/m2 (10.1 psi)  1*10-5 N/m2 (14.7 psi) 				FLO-TRD-REQ-1490, FLO-TRD-REQ-1510, FLO-TRD-REQ-1695				C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)				x		x										EQM; PFM		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

		§5.6.8		Deep space vacuum

		FLO-CU-URD-REQ-1430  		The CU shall be compatible to the following pressure In Orbit Pressure Environment conditions:  
-  Nominal Operating  Pressure: Vacuum (< 10-5 Torr): 
-  Non-operating Pressure: Vacuum (< 10-5 Torr). 				FLO-TRD-REQ-2630, FLO-TRD-REQ-1650, FLO-TRD-REQ-1695				C								X		X		NA		NA		NA		C		C		FLX-DR-ALM-CU-0001 (Design Report)				x		x										EQM; PFM		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-CU-URD-REQ-1435 		deleted								NA																								x

		§5.7		Verification and test requirements 

		§5.7.1		General definition and requirements 

		§5.7.1.1		Verification methods 

		FLO-CU-URD-REQ-1440		For each requirement the verification method is indicated. Deviations from the required verification method will have to be discussed and agreed by the customer on a case by case basis. 								C		X		X		X		X		X		C		C		C		C		C		FLX-VCD-ALM-CU-0001 Rev 4.0 (VCD to AD103 URD Rev 5)

FLX-VCD-ALM-CU-0002 Rev 6.0 (VCD to AD206 GDIR Rev 3		x														STM; CUIS; EQM; PFM		PDR; CDR						O														O														O														O														O

		FLO-CU-URD-REQ-1450		All the requirements shall be traced with a compliance matrix and a VCD. 								C		X		X		X		X		X		C		C		C		C		C		FLX-VCD-ALM-CU-0001 Rev 4.0 (VCD to AD103 URD Rev 5)

FLX-VCD-ALM-CU-0002 Rev 6.0 (VCD to AD206 GDIR Rev 3		x														STM; CUIS; EQM; PFM		PDR; CDR						O														O														O														O														O

		 FLO-CU-URD-REQ-1460 		The Contractor shall demonstrate that:  
-  no degradation or malfunctions is caused by environmental testing;  
-  the design conforms to the requirements (qualification); the performance characteristics shall be achieved, unless otherwise specified, with the unit operating over any specified combination of life and environment (test mandatory);  
-  the flight hardware complies with the qualified design, is free of workmanship errors and is fully functional (acceptance). 								C								X		X		NA		NA		NA		C		C		FLX-VCD-ALM-CU-0001 Rev 4.0 (VCD to AD103 URD Rev 5)

FLX-VCD-ALM-CU-0002 Rev 6.0 (VCD to AD206 GDIR Rev 3		x														EQM; PFM		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

		§5.7.1.2		Verification requirements 

		FLO-CU-URD-REQ-1470		Details of the tests, test planning, test requirements and test procedures shall be defined/specified by the contractor in accordance with the verification method given in this specification and shall be performed in agreement with all relevant applicable documents; contractor test documents shall be approved by the customer in advance.  
Test  plans  shall  include  as  a  minimum  tests,  inspections  and  verifications  foreseen  in  the applicable SOW documents <AD101> and <AD102> and in this document. 
 
Note: Qualification review should be performed after Life test successfully performed. 								C		X		X		X		X		X		C		C		C		C		C		FLX-PL-ALM-CU-0006 Rev 3.1  AIT Plan		x														STM; CUIS; EQM; PFM		PDR; CDR						O														O														O														O														O

		§6		Environmental test requirements and test set-up 

		§6.1.1		 Characterization/Calibration requirements

		FLO-CU-URD-REQ-1480 		As a minimum, the CU parameters in Table 9 shall be characterized on ground with the CU under flight-representative thermal-vacuum conditions (where applicable). 
Measurement  accuracy  shall  be  at  least  10%  of  the  specified  parameter  requirements  if  not differently specified. 
Calibration parameters are to be included in CU inputs to Instrument Characterization & Calibration Data Base (I-CCDB) as foreseen by AD101 (GSoW). 
Parameter Format and Measurement accuracy to be proposed by the SUPPLIER and approved by the CUSTOMER. 

Parameter                                  Ref                                           Comment 
BRDF  of  on-board                    This document      FLO-CU-URD-REQ-0620,  FLO-CU-URD-
calibration  device                                                      REQ-0625,  FLO-CU-URD-REQ-0630
(diffuser)  for  sufficient                                             FLO-CU-URD-REQ-0640 
angle combinations 
 
BRDF of the black target      This document  FLO-CU-URD-REQ-0690  


CU REF CU_ALN  alignment  vs REF CU_OP  
CU REF CU_OP  alignment  vs REF CU_PH             This document 
FLO-CU-URD-REQ-0241,FLO-CU-URD-REQ-0242, FLO-CU-URD-REQ-0245     

the diffuser, black target and Nadir LoS angular positions wrt. 
REF CU_PH,  REF CU_ALN  accuracy 

This document                   FLO-CU-URD-REQ-0190,  FLO-CU-URD-REQ-0200, FLO-CU-URD-REQ-0240  

Black Coating Performances        This document  FLO-CU-URD-REQ-0580,  FLO-CU-URD-
REQ-0583, FLO-CU-URD-REQ-0690       				FLO-TRD-REQ-2640				C		X		X		X		X		X		C		C		C		C		C		FLX-PL-ALM-CU-0006 Rev 3.1  AIT Plan

ALM-PRO-3348-3 
(BRDF test campaign)		x				x										STM; CUIS; EQM; PFM		PDR; CDR						O														O														O														O														O
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