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General MDC Study Process Overview
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Services & Process Overview

USRI CONSULTATIONS & FORMULATION MINI TAILORED FULL
PRE-PLANNING SUPPORT STUDIES STUDIES STUDIES
LEVEL of EFFORT 20-30 h 200 h 200-500 h >500 h

1-3 Months (Generally) | 1-3 Months (Generally)
DURATION Varies Varies 3-4 Weeks Large Activities can be run as |Longer duration for certain
multiple tailored studies activities
X

:
LIMITED LIMITED X X
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CML1

Core Tearh

SMEs as Needeq,

CML 2

Consultations & Pre-Planning

 Pre-arranged appointments to get feedback on developing mission
concepts, technology demonstrations, instrumentation concepts & similar

early-stage activities.

Concept/idea

Feasibility
Assessment

++ Follow-on sessions as needed to aid in idea ‘pitch’ support.
~ (=) —& «  Session Team comprised of MDC Core Team & SMEs as Needed

j\.

MDC Lead

MDC Lead SE

MDC Mission Designer

SMEs as needed (SE, Technology, Flight Dynamics, Power/C&DH, Comm, ADCS,

Thermal, EDL, etc.)



CML1 /

Core Team
SMEs as Needed/,

/
i
\
\
\\.

\

Concept/idea AI

Formulation & New Activity Support

Limited engagement with well defined expectations.

Engagement with stakeholders as needed to provide background information
and quick turn products. Key objectives & top-level draft requirements.
generally needed as inputs. STM & TDTM generation on request.

Formulation Team comprised of MDC Core Team & SMEs as Needed

MDC Lead

MDC Lead SE

MDC Mission Designer

SMEs as needed (SE, Technology, Flight Dynamics, Power/C&DH, Comm, ADCS,

Thermal, EDL, etc.)



Mini-Studies

CMLA1

B |~

Span the spectrum of activities including competed, non-competed and early-
stage feasibility assessments.

Prefer active and engaged customer team. Key inputs are draft STM or TDTM.
Refinements to STM/TDTM on request.

M|n| Study Teams comprised of MDC Core Team & SMEs as Needed
MDC Lead
» Study Lead
« MDC Lead SE
« MDC Core Team
» Costing (analogous costing with limited parametric costing)
« SMEs as needed, per agreement with customer

-a.___ @ @ @ @ @ @ @ @ @

Concept/idea

Feasibility Trade Space Understood Point
Assessment Design

POINT
O IDEA O DESIGNS

BASELINE
DESIGN

5 & CONCEPTS

LEGEND: fi "R & TRADES




Tailored Studies

CMLA1

B |~

Span the spectrum of activities including competed, non-competed and early-
stage feasibility assessments.

Prefer active and engaged customer team. Key inputs are draft STM or TDTM.
Study Products can be tailored to the opportunity and/or customer need.

Tallored Study Teams comprised of MDC Core Team & SMEs as Needed

MDC Lead

» Study Lead

« MDC Lead SE

« MDC Core Team

 Cost (Primarily analogous & parametric costing, can be tailored)

» (Graphics

« SMEs as needed, per agreement with customer

-a.___ @ @ @ @ @ @ @ @ @

Concept/idea

Feasibility Trade Space Understood Point
Assessment Design

POINT
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Full Studies

« Generally higher cost missions (>$100 M), can span the CML 2-4 range in one
extended session, or broken into smaller sessions (tailored).

* Prefer active and engaged customer team. Key inputs are draft STM or TDTM.

« Duration, LOE, and study products agreed to with stakeholders.

. FuII Study Teams comprised of MDC Core Team & SMEs

MDC Lead

« Study Lead

> « MDC Lead SE
« MDC Core Team
 Cost (Primarily parametric and bottoms-up costing, can be tailored)
 Graphics
« External SMEs as needed, per agreement with customer. Sometimes specific

CMLA1

instrumentation expertise required.

Feslellly Trade Space Understood Point
Assessment Design
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STAKEHOLDER COMMUNICATION CHART

GRAPHICAL SUMMARY

ACTIVITY STATUS  DATES POC MDC POC
PLANNING MEETINGS . 1/2023-3/2023 |M. MURBACH A. CASSELL . COMPLETED
CML 2 MINI STUDY . 4/14/2023 M. MURBACH C. PAYNE

IN PROGRESS
CML3 O
NBC/PAR @ NOTSTARTED
CML 4

SUMMARY

PI- Marc Murbach (ARC-RS) PM- Seth Schisler (ARC-P) SE- TBD NOTES:
CML 2 Mini-Study Key Findings:
OPPORTUNITY TYPE: Low-Cost Mars, Mars Exploration Program, Anticipated Cost Range: $100-200 M » Mature instrument concept such that detailed probe/lander requirements can be drafted
 Perform more extensive trades in Launch/Cruise/Probe Targeting segments
GOALS & OBJECTIVES: » More mass efficient probe design needed to enable soft landings at higher altitude landing sites. Recommend team
» Measure total regional pressure gradient associated with the Hellas feature. consider low Ballistic coefficient aeroshell designs.

+ Associate the concentration of water vapor with the regional climate and dynamics with the subliming southern
residual polar water cap.

+ Constrain the total water flux from the subliming southern cap.

» Correlate the change in radiative forcing associated with suspended dust and specific saltation and lifting events.

+ Characterize the surface radiation environment.

MISSION DESCRIPTION:
Regional network of landed weather stations using Mars Orbiter Comm Relay for Telemetry.




Study Products

ACTIVITIES
CONSULTATIONS & FORMULATION MINI TAILORED FULL
PRE-PLANNING SUPPORT STUDIES STUDIES STUDIES
PRODUCTS

X X X X X
X X X X X
X X X X X
LIMITED LIMITED X X
X X X X X
X X X X X
LIMITED LIMITED X X X
X X X X
LIMITED LIMITED X X
LIMITED X X
LIMITED X X
LIMITED X X
X X X
X X X
LIMITED X X
X X X
LIMITED X X
LIMITED X X
LIMITED LIMITED X
LIMITED LIMITED X
X X X

INSTRUMENT(S) ASSESSMENT LIMITED LIMITED LIMITED X
ANALOGOUS ANALOGOUS & PARAMETRIC X
LIMITED LIMITED X
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Case Study:
Tailored Study- Technology Demonstration Mission



Tailored Study- Technology Demonstration Mission

2-Phase Study to Assist Tech Demo Team in achieving MCR Entrance Criteria

Study Pha

| ]

-3 AM PST
Oct 2428 Kick-off meeting 10-12 &M PST
Study Format. fan 2-6 Phase Il Kick-off meeting
11-12 PM 8:30 AM 11-13 FM
. B Status Meeting Quick Tag-Up Status Meeting ST 1112 PN B30 AM T
EmeEE Quick Tag-Up Status Meeting ‘Quick Tag-Up Status Meeting
 2-Phase Study w/ customer AR
Quick Tag-Up Status Mesting Status Meeting 1 -3 11~
Jan 1620 Woliday 11-12 AM B:30 AM 11-12 PM

£:30 AM Status Meeting Quick Tag-Up Status Meeting

check point (Mid-Study Review).—_| s oo wmeee e e e

Jan 23-27

Quick Tag-Up Draft Chart Flip Thru Final Chart Flip Thru
. " Hov 215 B.:JIJ AR .
» Check point used to refine scope g anew e - e mdorer 0N s

11-12 PM Z-3FM 11-12 PM
d Final Chart Flip Thru Status Meeting

MNov 28 - Dec 2 £:30 AM

of Phase 2 deliverables.

) : bess ol A
 Final Outbrief 1.5 h long B

presentation package with :

supporting analysis products. ——m

Technobogy Performanco partar . " ) ol L 3 .
Reguirements rfoemancs Measirsmen: Reguirsmenss

Technoo Current pachnol Ry rerto Mitsslon Roquirements
echnology, State-of the-Art menstrton companent Performance eriermance Mcasurement [Top Level]
Ohlectives i . n

Paramiter ad

Study Inputs: Developed in Customer

Eavorahle Launch Opportunities, Rideshares. Mulkiple Bunches

Launch/Phash Flight D Phasc |

. T B EVNAMIE eeded toachieve requircd 5E spacing? Inclination aftcrmates.

Mechanical,

- ety ahternaties for S/C bus ta hast paylsad. Consider painting

Engagement & Pre-Planning N —— .
n the current na E 1 q e o | <250m po error CEOH Assume COTS as a stating
H “r‘rfrlhf" " : . PO ; o Grownd to 5/C  Flight Dynamics,  Explare options for downlink of tracking data and uplink of 5/C Phaza 1
I I Iee In gS : o N o . T Comm Comm cammands akang with transceter hardware.
.
s/CStation Flight Dynamics  DEtermine dV meeds snd aptians for achicwing and maintaining Phiase | (intial aralysis of alttuds and drag)
Ketping require R

Flight Dynamics,  How ta balance drag for station keeping vs payioad rade pointing Fhase Bl
Payload, Ops

Oas

- y : 4 witic F e racking Camen, Paylaad,  E¥AIAre antans for scence data retum; higher data downlink data
° 2 . e o™ valumas with sz anboa csing v lower cwin  Fase
ra 00k o a time < secands B greater anboard proces:
§ 5/C Cost Estimate  Cast Analyst Prowide selected 5/C bus plus IET cast estimate. Phazc|
. . o
e Stu dy Irades & Task Lis : 3 e
uency bands stimate
The MEAT spacecraft and/or constellation needs 2 name or
5/C
Npmane: All acronym, if anyane has any chever ideas, please share with the Ongoing
prcject
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Tailored Study- Technology Demonstration Mission
Phase 1- Architecture & Flight System & Operations Trades

ter for TOA togs

ARCHITECTURE 1 ARCHITECTURE 2
R aH = g ideshare fo ISS orbit

Phase 1 Key Trades:
Established Architectures to be considered

East Coast Max Data Collection Scenarios L wnlink Scenari

L{
Architecture 1 Archilecture 2 Aschitecture 1 Architecture 2
o 33 Croe o E
“

- 3

» Developed ConOps & Operations Planning Scenarios.
« Compared Flight System options.

raylood mass and volume:

ma BCT XAS, 3U BCT X84 6U

e

s s
22+
28 ny Avg O/L acre per day (00) TRA(S Mbas Sowniling 347 () Mops downink)
Proposed Demonstrafion Collection Scenarios Proposed Data Downlink Scenarios
I T T
Sun 5"?"’_\':" SS;C:' on i.,'.c:' Ooor SS;D;!."
ORBTKNOWEDGE | 4m 00mis | 2 2 & ksan
asss 2803

4

247 (1 Mbex)
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Tailored Study- Technology Demonstration Mission

Phase 2- Systems Engineering & Mission Design Trades

HCAL
Launch Constellation
+ Falcon ¥ ar Cygnuz B « I/C sepaorated oy 100-200km in bath -

- Single ideshans laun
- Low Eartn Srsis
+ Goalkfor glc:olc
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command upkni
« Trade-off between onboard and

Euz provices ~10W avg power o paylaad

D973 30 Sual

GAT

Recommendations for SE from Phase &

* Refing Tech Demonstration Objectives &
Requirements to facilitate maturation of mission
concept

+ Consider detailing baselin d threshold
migsion key pefformancs parametsars

Phase Il SE progress:
* TDTM revised to spec
requirements for:

= Data volume receivedfday

* Data volums downlinked/day
Achisving formation fiming
Maintaining formation {alfitude and in-
track ond cross-track spocing)

c?_l irements apply for both considersd orbital
clrc itectures

. eﬂne baseling and threshold Measures of
{MOE) and Measures of
s (MOP)

ify bbaseling & goal
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Mission
Hizmiramuste
{Tap Laval)

Systems Engineering and Mission Desiqgn:

Defined Ground Rules & Assumptions

Refined Technology Demonstration Traceability Matrix
Recommended changes to Top-Level Requirements.

Provided Tech Demo Operational Scenarios.
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Tailored Study- Technology Demonstration Mission Study

Phase 2- Payload Accommodation, Ops Planning, Architecture Evaluation

|W| S GU MASTER CQUIPMENT LRI MASSROLOP T
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Tailored Study- Technology Demonstration Mission Study
CML=3 Assessment

ST CMLSASSESSMENT T G O ASSESSMENT —

Functional ares | Eritars
Objectives & System | Objectives inked 1o investigations and measurements
Bergyur, Science Retuen a1 & hunction of coat, sk and pfogrammatics guantihed
Selence Duts System | 5cimmcr data rates aed valurme ins ke in brade space analyss
Dk Pl of Maril 1o gddedd Mision Litility
Mdentify Mltematie set of Msson Archaectunas
[y = -
Lvaluate architechres against sckence objecths, Codl, risk
Quantaatively Bounded hazards of space envircamsenats
Unique features that Sstinguich ane fight vystem archiecture from saather
ewaluaned
. Pesform pensitivity studies to bound performance within trade space
Irstrument Systar | =¥ strument perlommance requinements, messusement technques snd A
Dash irnfrumenty slrected agaim acience [ mision chjrctives, covt & rivk
Sensithdty studies to bownd perloemance within irade space perfoemed 1 HA |
Grownd Sysbem, M son opn drreers and sersiiviies assesied
Misslon Operation | nisjor ight jrowsd Dades deatilied 1
Syrhen Dassgn Mo ground syshem capabulitios identifaed [
¥ d Rk Coenpade rak aonoas the varlous architedcbures |
fusssarment & bdenitity mitigaticn strafemeas o ey sk J J
Cemnpare technologies & majes developmenes requited For design optiona,
ol across the frade space
Inkaritancs Early ewalisstion of mharitance options, berefits and visks aonoss rade space -
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CML assessment categories tailored for Technology Demonstration Objectives and Stakeholder Feedback. 8 categories

from primary list agreed to be out of scope for study.
Limited cost estimation work performed per direction from project manager and key stakeholder.
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Questions/Comments
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