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Opening Comments 

Robert Lightfoot, National Aeronautics and Space Administration (NASA) Associatc f\clminiswt{or 
(AA), made the following brief opening commcnrs: 

An action was previously assigned to the Science Mission D trcctorarc (51'\'11) in relation to 
the i\'iars 2020 helicopter. Analysis reveals the helicopter can technically assist with l\brs 
rnissions in the futu re; therefore, the AA has approved JeT Propulsion Laboratories OPL) 
and Sl\ ID proceeding in a partncring arrangement for a pla n to develop {he 
helicopter. Initially, overhead funding will be allocated for the development of an 
engineering unit with no impact to the ['"lars2020 baseline mission. Inclusion of the 
helicopter in the ]'\,[ars2020 miss ion will be considered by Si\-lD following development of 
the engineering unit. The AA approved the action closed. 

Firs t Item of Business: Mars 2020 Pos t-CDR Management Brief 

111e Mars 2020 project has completed Critical Design Review (CDR) life cycle reviews and the 
project deliveries comply with 7 120.5 CDR ga te prodUCT requirements. The project will proyide a 
summary of their implementation app roach as well as the current technical and financial 
performance status. 

Science Overview 

The i\ lars 2020 mission has been getting a lot of good media anention and fu lly responds 10 the high 
priority Planetary Decadal Survey recommendation fo r a I'vlars science rove1" to perform in situ 
science and collect and cache a set of scientifically documelHed t-. Iartian samples for potential future 
retu m to Earth. 111e primary mission objectives arc to cha1"acte1"ize the gc-olo,6>1c record of an 
astrobiologica lly relevant ancient environment, pc-dorm asnobiologically relevant investigations, 
assemble rigorously documented and returnable cache, and contribute to the prepa ration for human 
exploration of Mats. 

Three landing site candidates remain after completing a series of workshops with the science 
conununitr to sequentially down select from the original eight op tions. O ne more workshop in the 
summer of 2018 will be held to make the fmal selection. Lightfoot reGuesred these sites be noted on 
a map of the planet to convey their proximity to one another. 
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Project Overview 

The Mars 2020 organizMion was reviewed. It has been in a stable configuration for quite some timt! 
now, which has benefited the project. A mission ovcrv iew was reviewed covering launch, 
cruisc/approach, emry, descent, and iandtng (EDL), and tht! surface l11.issio11 phases. Thc mission 
project schedule was also reviewed. It highlighted a cricical path through the j\ lobility Control 
Subsystem (I\ ICS) to the Sampling and Caching Subsystem (SC5) and through integration, test, and 
launch operations. The critical path is in good shape, featuring twice the recommended J PI.. design 
principle leyel of embedded and funded schedule reserve. Additionally, an extra four months of 
schedulc margin on all sampling deliveries was established two years ago and is sti ll hdd by the 
project manager and is fully unencumbered. 

ProjeCT li fe cycle COST Q ,CC) and reserve status we re reviewed. The project expec ts to process 
approximately S60t-.! in bens this fisca l year (F1J, which wiU mainta in projeCT reserves > 30% going 
into FY 18 / System Integration Revicw (S IR). Project resct .... es arc compliant with JPL flight project 
practices (>20%) and proVide sufficient to-go reserve capability giycn the project's cost stability to 

date. The project's unallocated future expenses (UFE) equal S224M, bu r they are very much back 
end loaded. The Standing ReView Board (SRB) will discuss observacions related to this topic. 

The t-. lars 2020 top risk list was reviewed. J n response to the risk of limited staffing resources to 
address problems, the pmject has been working with J PI.. since the Prelimina ry Design Review 
WDR) to obtain the neCeSSal)' work force. They have resolved multip le :"Ireas and arc maintaining 
,-igilance in order to :"Iddress future issues . t-. lars 2020 is a top-priority mission. Other risks include 
the potential helicopter budgetary impact if basclined, supersonic parachute development and 
testing, aggregate !\ Iars Science Laboratory (MSL) EDL residual risks, Scanning Habi table 
Environments with IL\lllan & Luminescence for Organics & Chemicals (S H ERLOC) 
implementation, !\ Iars Oxygen In-Situ Resource Utilization (ISRU) Experiment (t-. IOXI E) if 
basclined, sample contam.ina tion, SCS dclivel1', and the !"Over mechanisms. 

In summary, thc t-. Jars 2020 budget is stable and adequate to complete dt!vc1opment on schedule 
wi th accep table risk, and the p !"Oject focus has shifted to maintaining and recovering schedule whe re 
necessary. !\ Iars 2020 is very matu re at CDR due to rhe high Ic\"CJ of heritage from t-.[SL. While 
d.ifficult and challenging areas exist, rhe), are unde rstood. The workforce is a known challenge :"Ind 
the pwjecr is engaging aggressively with the line management to develop accep table solutions. The 
t-. lars 2020 project is ma ture and well positioned to perf0tl11 aU necessary work to proceed to SIR. 

LightfOOT asked about visibility into the payload dcvclopmem projects or other foreign 
contributions. He srated concerns with respect to the workforce reporcing to other directorates. As 
:"In example, for the SHERLOC team, where is the authority for various parts of project deliver),? 
'rhe pl"Oject stated that their j\[ars 2020 payload director is actively involved with the development 
status of the Mars 2020 science payloads. George Tahu amplified thaI the visibility is high, thus 
aUevianng those concerns. 

SRB Findings/Responses 
The projeCT undc rst:"l nds its major risk dri\-crs and is managing t.hem. The tea m is very strong and 
has made excellent progress. The project has done an excellem job of using the UFE ad,-anced in 
FYI6 to work off much of the bow wave of work observed at PDR. 

Finding 1: The project is executing with in the Key Decision Point C (KDP-C) 
commitments. At this time, the 5RH docs not sec a credible scenario that would require 



more than the Phase A-D commitment from KDP-C. The phasing of the combined project
and HQ-hcld UFE is too back loaded to SUppOH the most likely potential needs. The SRB 
r-ecommends that the I\lars Program work the funding proflle using flexibility within 
Planetary Science Di\'lsion (PSD) and SM D to forwa rd-fund FY18 and 17) ' 19 as much as is 
practical for risk reduction and schedule resiliency purposes. The project agrees that the 
phasing of UFE is not optimal; howe\'er, the project believes it is ma nageable by employing 
the rech nigues/actions used in years 13/14, 14/15, 15/16, 16/17; i.e., red uced carryover, 
service-center undel"runs, re-profiling contract over obligations, etc. The accelera tion of 
back end UFE in to FY17/ 18 can reduce development ris k, but the life cycle funding for the 
project is not an issue. The project wiU await potential resolution of the Continuing 
Resolution (CR) in late April, and will work with the Ma rs Progra m DirectOl" to assess 
funding flexibility at that POint. 

Finding 2: The la te ma turation of the SCS is the primary threat to meeting the launch date . 
The project wiU require help from the JPL Ulstitution to ensure cunely aya ilability o f the 
needed critical workforce, which is currently constraining the project's ability to ramp up 
activities when needed, keep to schedule, and manage surges to deal with emerging technical 
Issues. The SRB recommends that, given the science value and launch date, JPL should 
prioritize resolution of wo rk-force issues for this mission through the addition of key 
experienced personnel. The project responded tha t the SCS completed a successful CDR on 
January 26 - 27, 2017. Tha t said, the SCS is and always has been identified as the most 
challenging development for the I\ lal"S 2020 project and the critical path acri\riry. The project 
is holding standa .-d design principle funded schedule margin fo r the SCS. In addition, project 
management is holding an additional four months of unfunded SCS schedule slack to 
provide further p rotection against a late delivery. The project reviewed additional actions 
that have been taken to address this issue. 

Lightfoot commented that the fltSt two findings seem to contradict o ne another. The SRU clarified 
that the flts t finding indicates that they have the resources to do the job, while the second finding 
concerns getting the right skiUs/ experience available to perform the required Wotk. 

Finding 3: The flight software (FS\'\f) development schedule is lagging and threatens the 
mamration of the surface system productivity enhancements. Tlus could ultimately impact 
the confidence with which the project can show compliance with its 20-sample prime 
mission reguiremenr. The SRB recommends tha t the project should examine the scope o f 
the surface system produc tivity enhancements and implications for FSW' development and 
schedule. Productivity enhancement descope o ptions should be developed and executed to 

preserve FS\V' development schedule resiliency as necessary. \V'orkforce augmentations 
should be pursued in impactful areas, and consideration should be given to advantages that 
may be provided by delivering more frequent interim FSW builds between major deliveries. 
The pro ject responded tha t the FSW team is cunently overstaffed by approximately IWO fuU
time eq uivalents (Fr E)s already and they arc pursuing options for accelerating the F1'18 
staff-up (approximately four additional FrEs) into FY1 7. Additionally, the project has 
identified functionality for potemial descope. 
Finding 4: I\ lars 2020 will need JPI, instinltional help to ensure the t.imely a\-ailability of 
needed critical wo rkforce. This Issue is currently constraining the project's ability to ramp up 
activities when needed, keep to schedule, and manage stll"ges to deal with emergi ng technical 
issues. The SRB found t.hat J PL is continuing to add more pa ths for work force to handle 
surge capability needs, and senior management has been proacti\"{;:ly resolving work force 
issues. The institution is comnutted to prioricizing l\ lars 2020 as required. 



Finding 5: The [\fats 2020 project needs help from the program and HQ to bring 
open planetary protection (pr) and contamination control ccq Items [0 closure in a timely 
manner. The SRB recommends that the project continue with its identified sample 
cleanliness approach and program, and concurs with the decision to incorporatc a drillable 
blank subject to the constraims and reglllremcms cs tablished by SI\vIO. 111C project 
responded th<'lt they arc comphant with thc Level 1 rcguircmcnts for PP and Cc. The project 
has identificd a potentia l technical appmach of a single, targeted, body-mountcd drillablc 
blank and is procceding to implcment this approach per the dccision ofSl\ IO on .ApriI1 4, 
201 7. 

HEOMD/ STMD Input 

The l\ lars Oxygen In-Sinl Resource Utilization (lSRU) Experiment (JvIOXI E) team has successfully 
attacked key tech nology challenges, including the Solid OXide Electrolyzer (SaXE) performance 
and life, SaXE mech<'l nical stack packaging, and the commcrcial off-thc-shelf (COTS) compressol" 
dcvelopment. Test resul ts meet all key technology objectives. Thc fixed configuration and mass, 
volume, and powcr tcsoul"ces remain stable . Howc\"CI", a combination of technology challenges, 
design complexity, and wOl"kfol"cc issues havc lcd to schedule debys and cost growth fo r thc 
rvlOXIE J PL tcam, I:csulting in <'I cost increase ofS7.51\'I for FY17-FY18. Human Exploration and 
Operations [\fission Directorate (HEOI\ ID) and Spacc Technologr Mission Directorate (S'r !\ ID ) 
have requested a meeting in early !\ lay ro decide whether a ternlll1acion review is warranted. This 
mee ting would focus on key technical and programmatic risks with mitigation strategies as well as 
the project schedule and estima ted cost-to-complcte. The level of confidence in those ilems, 
credibility of the electronics development pl:t n, and impact to the I\ la rs 2020 integrated master 
schedule would also be addressed, along \vith the program objcctives and a decision on how to 
proceed. 

T he project responded thai I\IOX1E has capitalized on a technology dcmonstration / Type II 
approach to maintain a fixed configuration and stable mass, volume, and power rcsourccs, whilc 
meeting performancc reguiremenrs and key technolo!,'), objccti\'cs. J PL/ projcct belicve that I\ IOXI E 
should move fo rward and will support any go-forward plan. 

Lightfoot concurred that a termination rcview is needed to determine if !\ IOXIE is acrually meeting 
the o riginal intem. S'fMD and HEO t"ID should exami.ne MOXIE to make sure they are ge tting 
whar they need our of it. The confidence level needs to be fully understood before proceeding. 

jPL Perspective 

The pl"Oject has completed their CDR successfu lly and their life cycle cost has been stable. J PI.. is 
continuing to add more padls for work force to handle surge capabiliry needs. The project is in a 
good position as it continues towards SIR. 

Mars E xploration Program (MEP)/ SMD Summary 

Mars 2020 is just over three rears from launch. Thc project performance has been excellent, and 
challenges arc recognized and understood. The accommod<'ltion efforts are proceeding to prescrve 
an option for flying rhe helicopter, and the budget is adequate to complete development on schedule 
with acceptable risk. There arc adequate overall reserves in the plan, including the funded schedule 
reserve. The project is in good position as it continues Phase C rowards SIR. 



I .igh(foot commenred [hat he appreciates the amount of rime the project has spcnr keeping tht: 
Pf\ !C in formed. T he benefits of th is approach are clear and the process warrants a lessons learned 
summary at the completion o f Mars 2020. It emphasizes the importance of maintaining margins, a 
practice encouraged by the AA While his position is to drive projects to stay on budget and on 
schedule, taking a b igger vicw on occasion can be valuable. I .ighrfoor looks forward to ,he faU when 
the project goes to SI R. 

Actions: 

No new actions. The existing actions were reviewed: 3- 15-2017 Action 3, 2- 15-2017 Action 1,4-27-
2016 Action 2. 

Closing 

l\h.:cling was adjOlI.l:ncd. 

Prepared 

Stepha nie 5/ 5/ 2017 

APMC Executive 
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