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The Tasks

• prepare Science Missions from proposal to Adoption (handover to Projects) within the D/SCI programmatic boundaries

• elaborate the mission concept and the requirements through Phase 0/A/B1 (feasibility, assessment, definition)

• iterate with the mission stakeholders  (science teams, member states, international partners) as relevant (technical 

interface)

• the elaboration of the technical documentation for mission, the payload and ground segment elements 

• contribution to definition and execution of the SCI technology work plan 

• ESA Calls for Missions: 

• preparation of technical documentation for the call 

• technical and programmatic evaluation of mission proposals for selection of candidate missions

• prepare a smooth transition of the selected missions to Phase B2/C/D/E → Implementation, Handover to Project
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The Process

proposals

CDF  … Concurrent Design Facility
MDR … Mission Definition Review
MSR … Mission Selection Review 
MFR … Mission Formulation Review     
MAR … Mission Adoption Review

Typ. 2-3 
mission 
concepts
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Call: 
proposals

Studies Project Mission
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Mission Calls

• M1/M2/L1 (2007)  → Solar Orbiter (M1), Euclid (M2), Juice (L1)

• M3 (2010) → PLATO

• S1 (2012) → Cheops

• L2/L3 WP (2013) → The hot and energetic Universe &  The gravitational Universe

• L2 (2014) → ATHENA 

• M4 (2015) → ARIEL, THOR & XIPE (ongoing MSR) 

• S2 (2015) → SMILE (ESA, CAS)

• M5 (2016) → under evaluation

• L3 (2017) → LISA

L2:
Athena 2028

L3: LISA 2034
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Mission Calls

• Typically 20-30 proposals from Scientific Community (30-60 pages)

• Science

• Mission description (launch, S/C, Payload, GS, Data center,…)

• Programmatics (Team, management, cost, schedule, TRL,…)

• Technical, Programmatic Evaluation (SCI-F, Future Missions Department):

• Evaluate feasibility, technical readiness, cost, schedule realism,…

• → Typ. 20-40 % declared feasible within the call constraints

• Scientific Evaluation (external independent peer review)

• Scientific Value of the mission 

• → 2-3 candidates recommended

• 2-3 selected for Phase 0/A 

• 1 selected for Phase B1 → Mission Adoption → Mission Implementation

• 20-30 experts from SCI-F + 3-4 cost engineers from D-TEC 

involved in the evaluation → consolidation by SCI-F management

SCI-F … Future Missions department
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• Typ. done in ESA Concurrent Design Facility (CDF)

• SCI-F customer

• CDF provides engineering specialists + system engineering + CDF Team leader

• Concurrent design:  All experts + customer are in a room (or connected via VC)

-> life iteration

• Typically 20-30 engineers involved + study team 

• 8 sessions in 6 weeks

• Output Slides, report, model of the mission

• We (Science) run 3 - 7 CDF’s per year …

Output:

• → first global design (baseline) of the mission

• → refinement of requirements

• → definition of technology needs

• → programmatics (Cost & schedule)

• → input for industrial contracts  Phase A

Phase 0 

…iterations needed 
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Phase A

• Industrial Studies (2 in parallel), 2-3 missions in parallel

• Duration: typically 18 to 24 month

• Industrial Contract:

• Define Statement of Work (SoW) with all tasks, plus 

requirements: MRD, PDD, SciRD,… 

• pre TEB → Issue ITT  → Proposals from Industry 

• Evaluation of Proposals (TEB) → contract 

• run competitive Studies

• Parallel Activities: 

• consolidate Payload with payload consortia (studies) 

• Update SciRD (science team, study scientist)

• Define technologies (TECNET, technology plan)

and execute Activities

• ESA study team: 

• Study Manager (SM) + System Engineer + Payload Study 

Manger (PSM)

• Study Scientist + External Study Science Team

• DTEC support as needed + ESOC + ESAC

ITT    … invitation to tender
DTEC … Technical Directorate
ESAC … European Space Astronomy Center
ESOC … European Spacecraft Operations Center
MRD  … Mission Requirements Document
PDD   … Payload Description (Definition) document
SciRD … Science Requirements document
TEB    … tender evaluation board
TECNET … Technology Network (of experts)
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Phase B1

• Industrial Studies (2 in parallel), 1 mission

• Duration: typically 18 month to 24 month

• Industrial Contract:

• Define Statement of Work (SoW) with all tasks

• pre TEB→ Issue ITT  → Proposals from Industry 

• Evaluation of Proposals (TEB) → contract 

• run competitive Studies 

(progress meetings, dialog phase, final presentation)

• Parallel Activities: 

• consolidate Payload with payload consortia (studies and developments)

• Complete technology developments 

• ESA study team: 

• Study Manager (SM) + System Engineer + Payload Study Manger (PSM)

• Study Scientist + External Study Science Team

• DTEC support as needed + ESOC + ESAC

• Overlap with SCI-P  (Projects) = soft transition / transfer of knowledge
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The Review Process

EID … Experiment Interface Document
SRR … System Requirements Review
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Technology Development

• Identify lacking technology  (from proposal, during CDF, Phase A…)

• Timely definition and implementation to bring it to TRL 6

TRL6 = verified in relevant environment (at the right scale)

• Done with industrial developments (financed by CTP, TRP,…)

• Focus on ESA responsibility (payload often developed in Member 

States)

• Driven by the mission needs (requirements) !

• Must be ready in time ! (before Mission Adoption) … to minimize 

cost and schedule (=cost) risk 

• Currently ~100 running, 110 finished, 50 in preparation…  

total ~260 TDA’s (!)
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Just an Example …
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Technology 
Readiness 
Assessment
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Requirements driven…
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Mission Classes:
Ariane 6.4  > 1 B€ + P/L
Ariane 6.2  > 0.5 B€ + P/L
Vega C       ~ 150 M€ + P/L
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Missions currently under study

L2

L3
LISA
• Proposals received
• CDF’s done (S/C+P/L)
• Selection (SPC June)
• Preparation of Phase A
• Baseline: SEP transfer, cold gas DFACS  

SMILE
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Missions currently under study

M4
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Summary

Study Phase:  prepare missions from proposal to handover for implementation 

Input: proposals from community

Process: Phase 0/A/B1 studies, technology developments + reviews

Output: mission ready for implementation – handover to Project team

Questions ?


