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1 INTRODUCTION

1.1 PURPOSE OF THE DOCUMENT

The present statement of work (SoW) specifies the tasks required from the Contractor in support to the
NGGM accelerometer Project Team (PT) set up at ONERA for delivery of the Next Generation Gravity
Mission (NGGM) space accelerometers to ESA (European Space Agency). The ONERA project is
called NGGM Project further.

The SoW covers the purchasing and subcontracting activities required for the NGGM project (in
priority), for which ONERA is responsible, and sporadically for potentially other projects if needed
(notably other space programs and missions).

1.2 APPLICATION DOMAIN

The SoW applies to all phases of the NGGM Project, for which ONERA is responsible:

- during the phases B/C/D1, which are defined as follows:

o Phase B: preliminary design of the Accelerometer System Assembly (ASA) and of its
subsystems’, concluded by the ASA Preliminary Design Review (already done);

o Phase C: realization of an ASA Engineering Model and concluded by the ASA Ciritical
Design Review;

o Phase D1: realization of an ASA Engineering and an ASA Qualification Model and
concluded by the ASA Qualification Review.

- and during the Phase D2 which covers the Flight Model production and tests leading to the
delivery.

The SoW also applies sporadically and secondarily to potentially other projects if needed (notably other
space programs and missions) depending on ONERA'’s contracts and investments that may arise.

1.3 DURATION OF THE CONTRACT

The Contract will consists of:

- afirm part (estimated from April 2025 (estimated date of notification) until 31/12/2026)
- and two optional parts: from 01/01/2027 to 31/12/2027 and from 01/01/2028 to 31/12/2028,
respectively.

" The Accelerometer System Assembly (ASA) is broken down in the following subsystems:
3 ASHs (Accelerometer Sensor Head)
1 Accelerometer System Electronics Assembly (ASEA) itself broken down in:
o 3 Front-End Electronics Units (FEEUSs)
o 1 Interface and Control Unit (ICU), itself divided into a Power Conversion unit (PCU) and a Control Unit,
- Related harnesses.
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2 APPLICABLE AND REFERENCE DOCUMENTS

21 APPLICABLE DOCUMENTS

The following documents are mandatory (depending on the purchasing procedure used).

ONERA “Procédure d’achat” ..........ccooiiiiiiii e GEN-ACH-001
ESA Procurement Regulations. ... ESA/REG/001 Rev.5?
French Public Procurement Code...........ccooviiiiiiiiiiiiiiicieen Applicable version?3

2.2 REFERENCE DOCUMENTS
Not applicable

3 GENERAL PRESENTATION OF THE PROJECT NGGM

3.1 ESA NGGM MISSION

The Next Generation Gravity Mission (NGGM) concept for retrieving the gravity field is based on the
same concept as previous missions GRACE or GRACE-FO, with an improvement of the performance.
The variation of distance between two satellites is an image of the variation of the mass below the
ground track of each satellite. This variation of distance is measured by a laser interferometer.
Nevertheless, the distance between both satellites can also vary due to the different drag seen by each
of them, as well as by the different radiation pressure (due to different sun exposition or Earth albedo).
It is then necessary to differentiate the effect of the Earth gravity and the effect of all non-gravitational
accelerations. These accelerations will be measured by the accelerometers implemented in each
satellite.

For redundancy reason, three identical accelerometers are implemented onto each satellite. These
accelerometers are located at the centre of mass of the satellite or aligned around the centre of mass
in order to constitute a virtual accelerometer at the centre of mass. These accelerometers are able to
measure non-gravitational accelerations, ensure drag compensations and process the ranging data to
retrieve gravity field variations. ONERA’s MicroSTAR accelerometers technology, based on an
electrostatic proof-mass suspension, already flown on past missions (GOCE, GRACE, GRACE-FO, ...)
were identified as fulfilling completely NGGM needs and specifications.

The feasibility was assessed during the frame of NGGM Phase 0 and Phase A System Studies from
ONERA MicroSTAR accelerometers past instruments pre-development, and after ESA programmatic
endorsement, the decision to pursue the development of the MicroSTAR accelerometers in phase
B/C/D1 was met.

3.2 MICROSTAR ACCELEROMETER

3.2.1 Principle of operations

The accelerometer is based on the electrostatic suspension of a proof-mass. The position and the
attitude of the mass are measured with capacitive sensors. The variations of the capacitances between
the mass and the instrument cage depend on the variations of the gaps between the mass and the

2 https://download.esa.int/docs/LEX-L/Contracts/ESA-REG-001_rev5 EN.pdf

3 https://www.legifrance.gouv.fr/codes/texte Ic/LEGITEXT000037701019/
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electrodes in regard. The accelerometer outputs are derived from the voltages applied on the electrodes
to levitate and to control the mass motionless at the centre of the cage. The principle of the servo-

control loop is exhibited on Figure 1.

I
proof | “Poition Control Voltage
Sensor w Amplifier
=51 1
\ ) \ J J
| | |
ASH FEEU ICU FEEU

Figure 1: Principle of the Servo-loop of one detector of one accelerometer

A DC polarization voltage V, and a sine wave detection voltage Vg are applied to the proof-mass through
a thin polarization wire. The polarization voltage serves to fix the potential of the proof-mass, avoiding
charging effect in space. It also linearizes the measure of acceleration. The detection voltage is used
in the capacitive detection.

The accelerometer cage comprises 12 pairs of identical electrodes which are used by both capacitive
sensors (for proof-mass position and attitude) and electrostatic forces and torques. The voltages,
applied on the electrodes to create the electrostatic forces and torques, are the output of the
accelerometer and an image of the satellite non-gravitational acceleration.

3.2.2 Composition

The complete accelerometer system assembly is composed of the following sub-systems (see
Figure 2):

- 3 x ASH: the Accelerometer Sensor Head, including the accelerometer core, the sole plate,
interface with the satellite and the housing and its pumping system for ensuring a good magnetic
shielding and the vacuum around the proof-mass;

- 3 x FEEU: the Front-End Electronics Units, including all the sensitive electronics functions of the
proof-mass control, i.e. the capacitive detection, the drive voltage amplifier, the readout, the
generation of the proof-mass polarization and detection voltage and HK measurements, a FPGA
for DAC and ADC management and the exchange with the ICU;

- 1 x ICU: the Interface and Control Unit, which include

o The Power Conversion Unit, which generates the secondary voltages with redundancy
from the primary bus 28V;

o The Control Unit, which receives/sends the data from/to the FEEU, controls the proof-
mass, manages the TM/TC to/from the satellites, and manages the FDIR;

The ICU unit manages 3 FEEU,;
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- 1x GCE: the Getter Control Electronics, which could be implemented inside the satellite, supplied
by OBC or ICU power, or as a GSE, outside the satellite with a skin connector between GCE and
the ASH in that case, supplied by ground power (trade-offs to be done);

- 3 x Harnesses between ASH and FEEU, which plays a role in the capacitive detection introducing
a stray capacitance as well as a thermal link;

- 3 x Harnesses between FEEU and ICU;

- The harnesses between Getter and satellite skin connector, for reactivating the getter and
ensuring the good level of vacuum.

Thermal control Thermal control

OBC

GCE

PCDU

Harness IcCU
ASH Harness FEEU FEEU/ICU

ASH/FEEU

Figure 2: Schematic view of the MicroSTAR subsystems of Accelerometer System Assembly

Before producing and assembling the Flight Model (FM), Engineering Model (EM) and Engineering
Qualification Model (EQM) have to be built in order to test and validate the configuration; a Proto-Flight
Model (PFM) will also be built to validate integration.

For EM or EQM accelerometer assembly, the system is simplified with only one ASH and one FEEU,
as described in Figure 3.
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Figure 3: Schematic view of the MicroSTAR subsystems of Accelerometer Assembly (for EM or EQM)

For information, the table below summarizes the number of subsystems to be produced for the
Project (for its main components only):

Partial
Model EM EQM/QM PFM FM Spare (SM)
ASH ONERA 1 1 - 6 1
prototype
2 One
FEEU FEEU 1 1 - 6 1
channels
ICU TBD 1 1 1 1 1

3.3 MACRO-PLANNING AND MILESTONES OF NGGM PROJECT

The NGGM Mission is planned to be launched around 2032. The delivery of the 15t ASH FM (Flight
Model) for Spacecraft integration is planned mid-2028. (See overall planning in Annex A)

4 OVERALL ORGANISATION, ROLES ANS RESPONSABILITY

ONERA’s organisation is available at: https://www.onera.fr/en/l-onera

The NGGM Accelerometer Project Team represents a team of ca. 15 high expert people, who are fully
involved in the project achievement. It integrates:
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A Project Manager, responsible for the full achievement in terms of scope, schedule,
costs/expenditures and risks, in line with the Customer and Sponsor’'s expectations and
requirements,

- A Technical Manager responsible for the technical and performance of the delivered product,

- A Product Assurance Manager (PAM), responsible for the monitoring and control of all activities
requiring a specific quality management (quality control and product assurance management),

- Work Packages Managers (WPM), responsible for the achievement of the Work Packages they
are affected to, in line with the provided allocations (scope, subcontracts, hours, resources,
outputs),

- Experts/Technicians working closely with the WPMs to perform dedicated tasks or bring a high-
level expertise to the Project.

The Purchasing Department Team represents a team of ca. 25 persons including:
- A Purchasing Director,
- A Public Procurement legal expert,
- Ateam of Purchasers supervised by a Purchasing Manager,

- A team of management assistants and customs officers supervised by a Manager.

5 STATUS OF NGGM PROJECT PURCHASES IN PROGRESS AND TYPE OF PLANNED
PURCHASES

For information only, at the date of writing of the present SoW:

e 4 major contracts have been awarded and are still in progress:

o 2in electronics — design of the MicroSTAR Accelerometer Electronics Assembly — which
are scheduled for completion in the first half of 2025;

o 1in mechanics — realisation of ULE plates for MicroSTAR Accelerometers — to be carried
out over the next four years, and therefore subject to contractual performance
monitoring;

o and 1in service — product assurance support — to be carried out over the next four years,
and therefore subject to contractual performance monitoring;

e 2 major purchase procedures are underway:
o 1in mechanics — manufacturing of ASH mechanical parts;
o and 1in services — project management support;

both contracts are due to be notified in the first quarter of 2025 and are to be followed at
least over the next four years;

e “Simple, basic” orders (necessary for the proper execution of the Project) have been placed
and/or are still in progress.
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The scope of the purchases to be made as part of the NGGM Project covers all supplies and
subcontracts related to the Project, for the realization of the complete accelerometer system as
described in Section 3.2.2 here above (hence for all EM, EQM and FM), including (but not limited to)
the supply of “off-the-shelf” products, the production of mechanical parts and of electronic parts of the
Accelerometers, their testing, and their qualification. Hence various types of purchase are planned as
part of the Project:

e purchase of raw materials

e purchase of mechanical parts, in various materials

e purchase of services related to mechanical parts (polishing, welding, nickel plating, gold coating
etc.)

e purchase of electronics

e purchase of project management services (project management support, quality management,
etc.)

e purchase of testing services for models produced (mechanical, shock, thermal, vibratory,
magnetic tests, etc.).

e purchase of small items of equipment required for the project

e etc.

Every purchase must comply with the rules imposed by the project, in particular Public Procurement
Rules and ESA Procurement Rules, where applicable.

Projection — for information only:

Between 40 and 60 purchases are planned and necessary over the entire duration of the NGGM Project
(some purchases may be pooled, depending on the chosen strategy), of which 50% (subject to the
conclusion of the purchasing strategy) may require the implementation of a formalized “open
competitive tender” procedure.

In view of the volume of future purchases and the monitoring of current purchases/contracts, ONERA
estimates the workload for the Contractor's staff at an average of 1 full time equivalent (FTE).

6 ORGANISATION OF PURCHASING SUPPORT FOR THE PROJECT

6.1 CONTRACT DIVISION

The Contract regarding Purchasing Support is divided into firm and optional parts to take into account
ESA progressive funding.

The Contract is divided into 3 parts:

e Firm Part : a part covering the 2025 and 2026 purchasing activity, corresponding to phase C of
the development, for realization, integration and tests of the ASH QM, and realization and tests
of the AEA EM and test of ACC EM in order to hold the CDRs;

e Optional Part 1: a part covering the 2027 purchasing activity, corresponding to the end of phase
D1 of the development, for the end of the qualification tests of all subsystems of the
accelerometer;
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e Optional Part 2: a part covering the 2028 purchasing activity, corresponding to the realization
and tests of the flight accelerometers.

6.2 PLANNING
NGGM Purchasing Support is divided into the following parts (expected dates and duration):

Parts Duration Start End

Firm Part Max 21 months 01/04/2025 (estimated) | 31/12/2026
Optional Part 1 12 months 01/01/2027 31/12/2027
Optional Part 2 12 months 01/01/2028 31/12/2028

6.3 ORGANISATION

In order to carry out each purchasing operation for the NGGM Project, the Contractor Team will
interface daily with the Project Team and the Purchasing Department. On request, the Contractor
staff may interact with ESA for project reporting activities relating to purchasing operations and
management.

The purchase program will be reviewed on an annual basis in order to list and plan the purchase
operations to be carried out during the year period.

The Contractor will help the NGGM Project Manager and will be responsible for the application of the
Public Procurement Rules defined for the NGGM Project with respect to the requirements imposed by
ESA (including ESA Procurement Regulations).

The Contractor will receive the technical information required for performing its tasks by the members
of the NGGM Accelerometer Project Team, and the legal information by the Purchasing Department,
all located at ONERA Chatillon (92, FRANCE). It will also provide its support to the members of the
NGGM Accelerometer Project Team in order that the project follows the requested Procurement Rules
and Regulations (Public and ESA).

Except during the negotiations, reviews or meetings in a supplier/subcontractor or with ESA, all the
work must be carried out mainly on site at ONERA Chaétillon (92/FRANCE)* and may, with ONERA’s
previous written agreement, be supplemented by work off-site ONERA.

An office and a personal computer (with Microsoft Office and Windows environment) will be provided
to the Contractor Team (cf. 6.4 hereafter). The Contractor Team shall respect the access constraints to
ONERA’s premises.

Access badges will be provided. On-site working hours are between 8:00 a.m. and 6:00 p.m. provided
that ONERA staff is also present. The Contractor team may not remain alone in the parts of the building
with restricted access.

4 ONERA plans to relocate its teams from Chétillon (92, FRANCE) to Palaiseau (91, FRANCE) by 2027 at the earliest (the
two sites are approximately 13 km apart). Should the teams move during the course of the project, the Contractor will have
to accept the change of location to Palaiseau (without claiming any compensation).
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6.4 CONDITIONS OF ACCESS TO ONERA’S INFORMATION SYSTEM

Connection to the ONERA network and therefore to the entire application infrastructure requires the
use of a workstation administered exclusively by ONERA and authorization to connect to the
ONERA network for each identified member of the Contractor team working on the Purchase
Support.

As part of any connection to the ONERA information system, the holder will undertake to respect the
ONERA IT Charter, which will be communicated upon request, with notification of the Contract.

Remote connections to the ONERA information system are only permitted in “point-to-point” mode
between an authorized workstation and for each approved user (they are not permitted in “network
interconnection” mode towards a holder's network). In practice, they can only be carried out via a VPN
connection installed on workstations administered exclusively by ONERA (workstations must currently
be running Windows 10, mastered by ONERA).

Depending on the number of simultaneous workers identified by the Contractor, ONERA will provide
portable workstations for staff (to allow working off-site ONERA). The software necessary for the
Contractor staff to carry out its technical work must be specified to ONERA.

In order not to dilute VPN access within too large a group of people, the number of access authorizations
must be related to the actual loads and the variety of skills required. In addition to better control of
security, this provision makes it more realistic for the people concerned to be well trained in the ONERA
context (knowledge of the documentation server structure, of the procedure for data exchange in
particular).

The costs relating to the maintenance, conservation and maintenance in operational condition of the
equipment made available to the Contractor team by ONERA are covered by ONERA, except in the
specific case of voluntary or involuntary damage on the part of the Contractor or his staff.

6.5 LEVEL OF CONFIDENTIALITY

The work carried out will not be classified.

The security constraints to be respected will be those in force at ONERA. Training dedicated to the
Contractor will be carried out to describe ONERA's organisation in the area (use of safes, restriction of
access to certain parts of the building, etc.).

7 OTHER ANCILLARY TASKS

ONERA may, on an ancillary basis, entrust purchases other than those related to the NGGM Project,
in similar technical fields (notably space).

In this case, these tasks are carried out in material conditions similar to those mentioned above, and in
accordance with the specific instructions issued by ONERA for these particular tasks.
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8 PURCHASING SUPPORT EXPECTED WORK PACKAGES

8.1 WORK PACKAGES (WP) LIST

The Project Purchase Support is expected to ensure the following tasks/WPs:

WP ID

WP Title

Framework contract

Firm Part (from 04/2025 to end of 2026)

the Technical Project Team and the Purchasing

Department manager and fully compliant with the Public

Procurement Rules and ESA Procurement Regulations:

A) Define the schedule of purchasing operations

B) Review the technical specifications provided by the Project
Team and define the purchasing strategy together with the
Purchasing Department

C) Prepare and publish the documents composing the call for
tenders on the basis of the technical specifications provided
by the Project Team

D) Analyze the applications and offers, negotiate (financially
and/or contractually) and propose the best choice of
subcontractor or supplier to the Purchasing manager and to
ONERA commissions (together with the Project Team)

E) Notify the contract to the chosen subcontractor or supplier

F) Follow the execution of the contract until completion

G) Pursue procedures already underway and monitor the
performance of contracts already in progress

WP1110 | Management of the Contract - Firm Fixed Price part
(by calendar year)
WP2110 | Project Purchase baseline activities - in cooperation with | - Firm Fixed Price part

(by calendar year)

Optional part 1 (year 2027)

in WP2110 hereabove)

WP1110 | Management of the Contract - Optional and updatable
Price part
WP3110 | Project Purchase Support on a-year basis in 2027: same | - Optional and updatable
baseline activities A to G (the same as the one described Price part
in WP2110 hereabove)
- Optional part 2 (year 2028)
WP1110 | Management of the Contract - Optional and updatable
Price part
WP 4110 | Project Purchase Support on a-year basis in 2028: same | - Optional and updatable
baseline activities A to G (the same as the one described Price part
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8.2 WORK PACKAGES DETAILS

Management of the Contract:

e Prepare a prevention Plan (“Plan de Prévention”) and all necessary documents needed to enable
the Contractor’s staff to carry out their activities

e Manage the Contract to guarantee the good performance of WP tasks, in particular in case of need
of replacement of the staff

e Report periodically on the performed activities (monthly in a short written report and at least once
every 6 months in a meeting and in a progress management support report for an overall review of
the Contract) and propose improvements of the scope or efficiency if required

Activities of Project Purchase Support:

e Define the yearly schedule of purchasing operations according to the overall project schedule and
requirements, identify the main milestones of the purchase procedure compliant with the Public
Procurement Rules and ESA Procurement Rules taking into account the procedural deadlines
imposed by these Rules and that cannot be reduced

e Source the relevant suppliers and subcontractors by any appropriate means

e Apply all documentation and rules defined and used in the Purchasing Department

e Analyse and challenge the requirements and technical specifications, identify the risks of each
purchasing operation and means of risks mitigation

e Present each purchasing operation to a strategic internal review in the Purchasing Department and
propose a strategy for pooling and optimizing purchasing in relation to the various phases of the
Project and their financing plan

e Prepare, elaborate and submit to validation all the documents composing the call for tenders
(Tender rules, draft contract, breakdown price structure, ...)

e Publish the call for tenders on the French State Procurement Platform “PLACE” (“Plateforme des
Achats de I'Etat”) and if needed on the Official Journal of the European Union, and answer to the
questions of potential applicants on the platform until the deadline set to submit applications and/or
offers

e Attend the internal commission for opening the applications and offers received for the tender

¢ Analyse the application and the financial proposal of each tenderer, analyse and evaluate impact
and risks of the contractual modifications requested by each tenderer, and share the analysis with
the Project Team in charge of the technical analysis

¢ Identify the negotiating leverages and lead the negotiations with tenderers

e Analyse the final offers and apply the financial award criteria to each offer in order to obtain, with
the technical award criteria from the Project Team members, an appropriate ranking of the offers
and prepare the selection of the future contractor (subcontractor or supplier)

¢ Report to the specific internal Commission the procedure, the analysis of offers and the selection
of the future contractor (subcontractor or supplier)

e Prepare the signature of the contract by both ONERA and the selected contractor (subcontractor
or supplier)

e Attend the kick off meeting of the contract

e Follow the financial execution of the contract and attend meetings when necessary

e Report any critical situation or risk occurred during the execution, analyse and propose the means
of mitigation and amendments to the contract

¢ Define and review the KPI on each contract on a regular basis, evaluate yearly each critical supplier
and subcontractor

e Develop and elaborate effective monitoring tools for the Project related contracts

e Propose tools or templates to optimize the implementation of next procedures and contracts
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The Contractor’s staff reports to the Purchasing Department Manager in a first line. However, due to
his transversal position, he shall interface with the whole Project Team at least weekly to retrieve useful
information and put them in perspective, as required.

It is understood that the distribution of the workload will evolve over the course of the Contract: for the
firm part, the majority of the work will be devoted to consultations and the setting up of new contracts,
whereas during the optional parts, there will be more monitoring of Contract performance and following
of financial execution.

9 MANAGEMENT AND PURCHASE REQUIREMENTS

The requirements are defined hereafter:

PS RQ-001 Title: Purchase experience in research and development projects

Description:

With regard to NGGM project’s customer and field, the Contractor’s staff shall present a few years
(at least 3 years) of experience in project purchasing in research and development, in space
domain preferably

Note:
Years of experience on a similar project: detail of implementation and level of participation
Space domain is an asset

Title: Purchase experience according to French /European public

PS_RQ-002
procurement rules

Description:
With regard to NGGM Project’s customer and field, the Contractor’s staff shall present at least 1
year of complete and complex purchasing experience in a public environment

Note:
Level of knowledge and implementation of French/European public procurement rules
Knowledge and implementation of ESA specific procurement regulations is considered as an asset

PS_RQ-003 Title: Negotiation

Description:
With regard to NGGM Project’s activities, the Contractor’s staff shall present at least 5 years of
experience in negotiating in complex environments

Note:

Years of experience in complex negotiations: detail of successful negotiations
PS_RQ-004 Title: Writing skills

Description:

With regard to the number of documents to be produced, some of which being destined to leave
ONERA and to represent it towards suppliers and ESA (contributing to ONERA's image), the
Contractor’s staff shall have writing skills (organization of ideas, clear and concise presentation etc.)
and experience in writing documents for managers and contracts for customers and or suppliers,
both in French and in English (cf. PS_RQ-006).

Note: N/A
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PS RQ-005 Title: Communication

Description:

Due to the necessity to participate in meetings inside or outside ONERA, with suppliers and/or with
ESA and to present Purchase projects to managers or to internal Commissions (with Directors), the
Contractor’s staff must be able to communicate and to make presentations with ease both in French
and in English (cf. PS_RQ-006)

Note: N/A

PS_RQ-006 Title: Language

Description:
Due to the international context, the Contractor’s staff shall present an English level B2 or better

Note: N/A

PS_RQ-007 Title: Management overall experience

Description:

The Contractor shall comply with management requirements in a general way, with a focus on project
management activities scope.

Note:

Experience on a similar project

PS_RQ-008 Title: Maintenance of skills on Contractor’s side

Description:
The Contractor shall manage within its team the set of skills enabling to master the requirements
defined above. It shall in particular communicate to ONERA:
* Any personnel change at least 2 months before the effective date,
* A human resource management plan that demonstrates how it may compensate an
unforeseen or prolonged failure of a resource

Note:
Controllable list means with typical profile

Title: Absence management and replacement of the Contractor’s

PS_RQ-009 staff

Description:

The Contractor shall inform ONERA in due time of any staff replacement.

He shall make arrangement in due time, by ensuring the transfer of skills of at least one month
towards the replacement. During the period, the outgoing actor and the replacement actor will be
jointly assigned to the Project with ONERA.

Notes:
ONERA will have a probationary period of one additional month during which it will be free to refuse
the new staff proposed by the Contractor, without having to justify it.

© ONERA 2024 - The copyright in this document is vested in ONERA.
This document may only be reproduced in whole or in part, or stored in a retrieval O N E R A
system, or transmitted in any form, or by any means electronic, mechanical,
photocopying or otherwise, either with the prior permission of ONERA or in
accordance with the terms of ESA Contract No. 4000134460/21/NL/AD.

THE FRENCH AEROSPACE LAB



NGGM-SW-ONE-Purchase Support Issue 1.0

Statement of work for Purchase support to NGGM project

17/22

10 DELIVERABLE LIST (NON EXHAUSTIVE)

Delivery Delivery title WP Due delivery dates (baseline activities) Comments
ID ITT KOM | Each Each Each Each As Clos.
answer week month semester year needed
st i
[DRL-1] « Plan de Prévention » 1110 Final X 1 version at
selection
- ) By proposing the
[DRL-2] Contractor’s acknowledgement 1110 X best scheme at ITT
[DRL-3] Competency matrix 1110 X X
[DRL-4] Progress Management Support 1110 X Final At least every six
Report months,
Short list of
[DRL-5] Purchasing Report all X activities covered
during the month
2110/
[DRL-6] Purchase annual Schedule 3110/ X
4110
Purch hedule f h 2110/ At least month/
[DRL-7] urchase schedule for eac 3110/ X X east monthly
operation TBC
4110
Critical review of technical 2110/ According t
[DRL-8] specifications and proposals for 3110/ X g o
et purchase schedule
modification 4110
Strategi iew f h Purchasi 2o/ A ding t
[DRL-9] rategic review for each Purchasing 3110/ X ccording to
operation purchase schedule
4110
D ts f Il for tenders b 210/ A ding t
[DRL-10] ocuments for call for tenders by 3110/ X ccording to
purchasing operation 4110 purchase schedule
Analysis of lication and first 2110/ According t
[DRL-11] nalysis of any application and firs 3110/ X ccording to
financial offer received 4110 purchase schedule
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. . . i 2110/ '
[DRL-12] . Ana.IyS|s of mtermedlar.y f..-md final 3110/ X According to
financial offer after negotiation rounds 4110 purchase schedule
Report to the internal commission for 2110/ .
ort According to
[DRL-13] validation of the procedure and the 3110/ X
purchase schedule
contract 4110
Analysis and tion of 2110/ According t
[DRL-14] nalysis and preparation of any 3110/ X ccording to
amendment to the signed contract 4110 purchase schedule
Evaluati f each critical li 210/
[DRL-15] valuation of each critical supplier 3110/ X X
and subcontractor 4110
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Annex A— INITIAL PLANNING FOR OVERALL NGGM PROJECT
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N° W8S Nom dela tiche Durée Debut  Fin 2023 2024 2025 2026 2027 2028 2029 2030
T1 T2 |73 |74 |T1[T2 T3 [T4|T1 T2 |73 |T4|T1 T2 T3 |74 |T1[T2 |73 T4 |T1|T2|T3[T4|T1[T2 T3 T4 T1|T2
46 Wp-1 Phase B - Design 15,45 m Mar 10/10/22 Mer 12/02/2¢ I 1
53 |We-1133 ACC Requirements Review 20jrs  Mer06/12/2:Jeu 11/01/24 ASHRR .gg 11/01
56 |[WP-1136 ACC Preliminary Design Review 20jrs  Lun 02/09/24 Ven 27/09/24 ACCPDR ¢¢ 27/09
57 |Wp-1137 AEA Preliminary Design Review 20jrs  Mar 12/11/24un 09/12/24 AEAPDR 4¢ 09/12
114 WP-2 Phase C- EM 37,55 mVen 12/01/24Ven 27/11/2¢ I 1
122 |WP-2134 ASH Critical Design Review 20jrs  Lun 28/10/24 Mar 26/11/2¢ ASH CDR 26/11
123 Wpr-2135 AEA MRR Ojr Mer 24/09/25 Mer 24/09/2= AEAMRR ¢ 24/09
124 WpP-2136 AEA CDR 20jrs  Jeu 03/09/26 Mer 30/09/2¢ AEA CDR 4 30/09
125 |WP-2137 ACCCDR 20jrs  Ven 30/10/2¢Ven 27/11/2¢ ACCCDR 4o 27/11
230 WP-3 Phase D1- EQM 34m  Mar26/11/24Lun 29/11/27 1
235 |WP-3121 ASH Manuf. Readiness Review  Ojr Mar 26/11/2<Mar 26/11/2¢| ASH MRR ¢ 26/11
237 |WP-3128 ASH Qualification Review 20jrs  Ven 22/05/2¢Ven 19/06/2¢ ASH QR ¢
238 |We-3128 AEA Qualification Review 20jrs  Jeu 10/06/27 Mer 07/07/2] AEAQR ¢¢
239 |WP-3129 ACC Qualification Review 20jrs  Ven 29/10/27Lun 29/11/27 ACCQR 4o
332 Wp-4 Phase D2- ACCFM 39,15 m Jeu 05/02/26 Jeu 28/06/29 F
338 |wWP-4132 DRB ACC FM1 Om  Jeu08/03/29 Jeu 08/03/29 DRB ACC FM1 4 08/03
339 |WP-4138 DRB ACC FM2 Om Jeu 08/03/29 Jeu 08/03/29 DRB ACCFM2 o 08/03
340 |WP-4137 DRB ACCFM3 Om Jeu 08/03/29 Jeu 08/03/29 DRB ACCFM3 o 08/D3
341 |WP-4138 DRB ACC Fvi4 Om Jeu 03/05/29 Jeu 03/05/29 DRB ACCFM4 4 03/05
342 |WpP-4135 DRB ACCFM5 Om Jeu 03/05/29 Jeu 03/05/29 DRB ACCFM5 o 03/05
343 |WP-4134 DRB ACC FME Om Jeu 03/05/29 Jeu 03/05/29 DRB ACCFM6 o 03/05
344 |WP-4133 DRB ACC FM7 Om Jeu 28/06/29 Jeu 28/06/29 DRB ACCFM7 4 28/06
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Annex B - LIST OF MAIN MILESTONES FOR OVERALL NGGM PROJECT

Activities Duration Contract date Current schedule
Phase B 12 months Mars 2024 to February

2025
Cost Review June 21,2024
ASA PDR September 23, 2024 End Oct. 2024
ASEA PDR December 20, 2024 End Feb. 2025
ASEA Selection February 25, 2025 End June 2025
Phase C 35 months From March 2024 to

January 2027
ASH CDR (in CCN-6) September 27, 2024 End Jan. 2025
ASEA CDR October 2, 2026 End July 2027
ASA CDR January 21, 2027 End July 2027
Phase D1 39 months From November 2024 to

January 2028
ASH QR May 15, 2026 End Aug. 2026
FEEU QR (Option 3) May 14, 2027
ICU QR (Option 4) May 14, 2027
AEA QR (Option 4) July 9, 2027
DRB of the last ASH LLI (Option 2) January 18, 2028
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Annex C- DEFINITIONS AND ACRONYMS

AA Accelerometer Assembly
ACC Accelerometer (=1 ASH + 1 FEEU + 1 ICU + harness)
AEA Accelerometer Electronic Assembly
ASA Accelerometer System Assembly
ASEA Accelerometer System Electronic Assembly
ASH Accelerometer Sensor Head
CDR Critical Design Review
DA Direction des Achats de 'ONERA // Purchasing Department
DPHY Département de Physique, Environnement et Espace de TONERA
DRB Delivery Review Board
ECSS European Cooperation for Space Standardisation
EM Engineering Model
EQM Engineering Qualification Model
ESA European Space Agency
FDIR Failure Detection Isolation and Recovery
FEEU Front-End Electronic Unit
FM Flight Model
GOCE Gravity and Ocean Circulation Explorer mission
GRACE Gravity Recovery And Climate Experiment mission
ICU Interface Control Unit
MRR Manufacturing Readiness Review
NASA National Aeronautics and Space Administration
NGGM Next Generation Gravity Mission
PDR Preliminary Design Review
PFM Proto-Flight Model
QM Qualification Model
QR Quallification Review
RR Requirement Review
SM Spare Model
?hiosNdi'Zﬁrfgr?m;; ?):I?/pgggrtz:)Irr(])(tirlllse(:ioi?]uvn\:ﬁgltelso\r/?:tzgrltr,] oOrNsItEoR;é\d in a retrieval system, or transmitted in any form, or by any means O N E R A
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SoW Statement of Work

TBC To Be Confirmed

TBD To Be Defined

TMITC Telemetry/Telecommand

End of the document
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