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CCRS Overview

« CCRS s the primary payload on the ESA-led Earth Return Orbiter (ERO) as part of the Mars
Sample Return Program
 The payload’s key functions include:
— Capturing the Orbiting Sample (OS) container in Mars orbit after ERO rendezvous
— Applying UV light exposure to the OS to support Backwards Planetary Protection requirements
— In-flight assembly of the Earth Entry System including secondary containment of the samples
— Ballistic delivery of the Earth Entry System to Earth (Utah Test and Training Range)

S0

CCRS will deliver the first soil samples of another planet to Earth



CCRS Project Planning & Control (PP&C)

« While not the primary focus of this discussion, it is important to mention that CCRS experienced
significant cost and schedule growth in Phase A/B, driven by:

— numerous technical and programmatic constraints the project was under
— overly optimistic early estimates inherited by the project

« Despite the growth experienced, the project consistently received positive feedback on our PP&C
processes.

— CCRS SRR-SDR out brief reported that “CCRS programmatics are outstanding.”
— PP&C team nominated for PMEA Award

— Multiple CCRS programmatic team members have won awards associated with their contributions to the project
(Agency Honor Awards, Peer Awards, C&SS, etc.)

— Strong rapport with MSR Program Business Office and HQ throughout Phase A/B.

— MSR IRB2 findings on inadequate programmatic management did not include the GSFC-led portion of the
program

— MSR SRB found the program’s business processes to be appropriate for SRR/MDR

* Prior to the program’s pause following the IRB report, the CCRS project was fully prepared to implement
PP&C in Phase C/D, with the processes and team in place to manage a major portion of a flagship
program.



CCRS Organization — PP&C focus
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CCRS PP&C Programmatic Approach

« The Deputy Program Manager for Resources (DPM-R)’s role is to ensure PP&C programmatic best practices
are implemented and all business activities are integrated.

« The CCRS project implemented PP&C through:

— Proactive planning
» Complete cost basis of estimate documentation, reviewed by Project and line organizations
» Detailed IMS inputs meeting maturity expectations for the project’s phase
« Validation of cost and schedule estimates through multiple data points
« Early acquisition planning
« Risk identification and mitigation plans (via TDMS, linked to Encumbrance, Lien, Threat (E/L/T) process)
« Work Authorization Documents (cost/schedule/technical agreements) between Project and Implementing Orgs

— Change control and performance tracking
 Strict configuration control, including disposition of cost/schedule impacts of technical changes
» Risk board clearly defined mitigation strategies and risk burndown plans
« E/L/T process to disposition the release reserves of technical changes, risk mitigations, contract changes, and overruns
» Tight tracking of cost and schedule performance metrics

— PP&C Integration and Evaluation
* Regular programmatic meetings with CAMs
« Monthly Management Reviews examine performance, risks, issues and inform management decisions
» Monthly EAC assessments conducted for both cost and schedule using multiple techniques
« Proactive risk management including early identification of risks and mitigation options
« Earned Value Management



PP&C Whitepaper Excerpt — 2017 (Programmatic focused)

*Excerpts from Project Planning and Control Proficiencies Whitepaper NASA/SP-2017-XXXX

« A core focus of PP&C Integration is assimilating, integrating, and
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* An essential role of PP&C Integration is to keep project
management focused on affordability. Affordability, an often
discussed but little understood aspect of project management, is
defined as the ability to execute a project's technical requirements
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decisions, and adjustments to the other PP&C functions. My view of PP&C as a practitioner




Project Decision Making and Control

Events-impacting cost and schedule, the technical baseline, or the project risk posture must flow through
the appropriate decision-making venues and be dispositioned at the PM level prior to execution.

Pre
Work

Impact
Type

Decision
Making Venue

Risk Mitigations

Dis

ERB Technical

cussion

PayTech
Discussion

Cost/Schedule
Threats

‘\/

Risk Board

Technical/
Scope Change

*PayTech and ERB are engineering
non-programmatic venues where the
technical team aligns on potential
technical solutions to issues

\ 4

Cost/schedule
Overrun

CCB

\ 4

E/L/T Request (Disposition by PM)

A

y

Execution or Corrective Action

PP&C Performance Tracking

informs decision making




Schedule is King!

Schedule management ensures the
establishment, management, and control
of baseline master schedules and
derivative schedules

— Provides the framework for time phasing

and coordinating all project efforts into
master plans

— Manages and ensures objectives are
accomplished within project and/or mission
commitments.

The CCRS Schedule Management
Approach is a hybrid-approach to the
Schedule Management Plan.

— The plan operates within the MSR-CCRS
framework , combining Agency,
Institutional, Industry, and Project policy,
requirements, guidance, plans,
procedures, technical user’s guides

NASA Schedule

Management
Handbook
IScheduI.ing Industry Best
nstruction Practices
Manual
GSFC S C h e d u | e MSR-CCRS
Requirements, Schedule
Policy & Management
Guidance Management Plan
Approach
. NASA : MSR-CCRS
equirements, Scheduling Users
Policy & Guide
Guidance MSR-CCRS
Project
Management
Policy, Plans,

Procedures, etc.



CCRS Master Schedule (ME Aug 2023)

Mars Sample Return — Capture, Containment and Return System

CCRS maintained a healthy schedule to a 2028 LRD prior to its orderly shutdown in Nov 2023. Margin exceeding
institutional guidelines was held both on subsystem deliverables as well as at the tail end of 1&T.

As of 08/31/2023

MSR Program Management
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Funded Schedule Margin vs Slack

« The CCRS IMS holds Funded Schedule Margin (FSM) against all major flight
deliverables as well as at the back end of I&T

« Additionally, slack that exists on all non-critical deliverables is not considered freely
consumable, without justification.

Furthermore, most of this slack is unfunded and may require the use of cost reserves to utilize.

« PDLs are entitled to use slack only if they can fund it within their budget allocation.

 |f additional funds are needed due to a schedule delay, PDLs will need to make a
request of PM to release reserves.

If delays are driven internally, FSM will be used first.

If delays are driven by scope changes or other external factors (BCRs), cost reserves may be
requested.

If FSM has been exhausted but slack remains, cost reserves can be requested
The project’s ELT request form can be used to request cost reserves (UFE) or FSM
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Schedule Maintenance: Monthly Status Process

Period of
Performance
Opens

Progress lizdzgiapglc; C\i,s/si: CCRS PMO Period of
Inserted into tze eriod of Update Free?e & Performance
the Schedule P Review Period Closes

performance

A

L)
Partner Input
Partner Input LAC
(LaRC, ARC & JPL) o
Will follow internal wm
update process
Direct Input

PDL/WBS Lead
provides input

Indirect Input
Based on ancillary

data products
Leads confirm

Examples:
Weekly Reports
Misc. Reporting Packages
Email Communications
TDMS (Risk/Doc/WOA)

Etc.

CCRS Schedule Update Process

e  Project Manager
e  Module/Payload Man
e  PDL/WBS Lead

.

—_—— e — —

CCRS Schedule Reporting Authority Hierarch

:@ @—

Collect Progress &
Compare Against |B V
Thresholds : /
|

Accept Input

~0 <
A

|
|
|
| Reject Input

. 4---
Potentially

Generate ELT
Request

A A
Corrective Actions w/CCRS PMO
PDLfix w/in current durations
Add’l scope rejected
Accommodated w/in proj-level flexibility
Generate Change Order
Release FSM
Adjusted calendars

Etc.

ager

May need to
rework areas
of concern

abm
r—‘°| I |<"
L ]

TBD Input Thresholds
Rec/Del Delta
Negative slack

Added duration (% or qty)
New scope
Slack Erosion / Slip rate > 1to1
Etc.

|
A ————

*Typical period of performance
opens and closes on the first and last
financial workday of the month.

_____+CDV

(v2) 8/31/22

Repeat Process | o

\
|

—_——— — — — e — — — — =

———————— D>
Archive
Schedule
TDMS/Teams
o =
Schedule
Available for
Next Level
Integration

Generate Reports
MMR Charts

MSM/MSR Charts
Misc. Custom Products
Etc.

Schedule Book

CCRS
Schedule
Update Process
is led by CCRS
Scheduling
Team, with
significant
support from;

* Project/
Technical
Management
(at all levels)

« DPM-R

 Resources
Team

 EVM
 Procurement

11



Schedule Control: Performance Metrics

CEI/M2M Missed Task Variance Explanation: C&C

« The CCRS Project has the capabilities to map additional
data points at the task level to the schedule’s
performance metrics.

CEl Trend (past 6 mo) S8s 12 Actual Fal  CEl

Delay Cause Code %

8PP Re-Architecture

0 . 6 7 Ko G O‘Z:w (controlled)
« Additional data points for mapping: - s

— SBS L1 - subsystem category
— SBS L2 — component category s T oycane

03/27/23: extend finish 2 weeks (dur 185d to 195d), team looking

21022851060 6 C&C HDRM - TRAX Procurement Process 2/27/2023 4/20/2023 [] Priority (controlled) Y
. into diff options...
S B S L3 b u I I d Ca.te g 0 ry 23013150081 2 ls)e “!rs EDU - Release Sensor Subassembly 5/12/2023 4/12/2023 -11 staffing/Workforce  05/08/23: push to 5/12...
awings
F r 0 d e TR a (L:ne EDU - Drop Test 5 - Test Schedule Start 3/25/2023 4/35/2003 @
g 22063050176 1 CaneEDU- Drop Test5- Assembly & Bonding  5/1/2023  4/4/2023  -31 | BPPRe-Architecture 04/24/23: will be completed 5/1, remove 'Bonding' from name

D e I C u S e C o d e S 21093050162 LTM 1 . 8/10/2023 4/21/2023 392 BPP Re-Architecture  05/08/22: will get reworked during May revisions...
y 22063050119 1 LTMEDU - Procure Potentiometers (Rotary) ~ /17/2023 4/25/2023 386 Other 05/17/23: ZW marked on track in lieu of status info...
22083150059 1 Sepsors EDU - Populate Boards 5/19/2023 4/24/2023 16 riority 05/08/23: delay in the MAL. Push to 5/19...

- Key/CO ntro I Eve nt Typ e 221 125 1 EQL Drop Test - LTM paddie test fixture 10/30/2023 4/21/2023 386 sched Logic Upd.

drawing release

I 5raAaricinmal — Ee NAGA Infarral l1ea Ak

- SUbSyStem/ProjeCt Critical Path ran klng CCRS Schedule Tasks Impacted by Supply Chain Issues (as of Apr 2023)
« Some current examples:

Schedule Tasks To Go

— Using SBS L1 and L2 to extract lower-level metrics and Uo sien  Oecosecose o
- = 0 - . 26498 Thermal Supply Chain ALT “Temp Snsr FM - CCRS Op PRTs - Procurement 100 265 165 12/2/2022 1/4/2024 ?
CO m bl n I ng C EI Wlth delay Cau Se Codes Su bSyStem Crltlcal 7510 Thermal  SupplyChain AT Temp Snst AITM - CCRS Op PRT - Procurement 100 250 150 12012022 12/5/2023 139
1 7498 Themal  SupplyChainALT  Interface Mat| AITM - Procurement ) 200 120 4/19/2023  2/12/2024 188, Red in total slack
. e . . “ . ” - 10980  S&D  Vendor Contract Issue Cable Cutter - Prep for & Conduct KOM 2 70 62 2/28/2023  6/6/2023 | 10 highlights everything
path identification, and cou ntmg the re peat fails”. e erts  \onior Cortrt e ot 3 S Pt o et Orsing (G ) T | retedin
27242 Avionics  Vendor Contract Issue  Main Avn ETU3 EGSE - Release of Haress Drawings (Genesis Issues) 15 45 30 3/27/2023  5/26/2023 23 (or 60 working days).
. . . . . 1648 Thermal  SupplyChainALT  Temp Sner FM - ERO Surv PRTs - Procurement 00 120 20 30142023 8/30/2023 397
— U S I n g d e I ay Cau Se Cod eS to I d e ntlfy S u p p I y C h al n I m p aCtS to 26420  Thermal Supply Chain ALT  Temp Sner AITM - ERO Surv PRTs - Procurement 100 120 20 3/13/2023  8/29/2003 285 The Baseline Duration
12220 S&D Supply Chain ALT  STR Pre-Preg - Procurament (M551/T200 954-6) 140 155 15 11/15/2022  7/3/2023 82 Variance just has a
- 8751  Avionics  Vendor Contract Issue  LVPC PDC ETU2 Assembly (2-8 Work to Happen at Genesi) 30 40 10 41772023 61272023 1A scaled _E°‘°’ ’3"_"""5 with
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13684 C&C Supply Chain ALT  OM EM - Procure Bearing/Ball Splines 00 100 0 2132024 7732024 || 23
13691 CA&C Supply Chain ALT  OM FM - Procure Bearing/8all Splines 100 100 0 3/26/2024  8/14/2024 T2 SRS
13701 C&C Supply Chain AL LTM EM - Procure/Fab Harnessing 120 120 0 1232024 71172024 92 that known supply chain
13702 CaC Supply Chain ALT  LTM EM - Procure Bearings 100 100 0 123/2024  6/12/2024 T2 s e A
13707 caC Supply Chain AL LTM FIM - Procure Bearings 00 100 0 3/26/2024  8/14/2024 95 into durations when
27622 CAC Supply Chain ALT  Cone EDU - Drop Test 6 - Assembly 5 5 0 5/15/2023  5/19/2023 | 7. some tasks were
5197 CaC Supply Chain ALT  Cone AITM - Procure/Fab Cone & Funnel (incl surface treatment, testing, NDE) 20 120 0 4/10/2024  9/27/2024 | =49 originally planned,
5207 Supply Chain ALT __ Cone AITM - Procure Fasteners & Rivets (for AITM & FM) ) 3/27/2024 9/13/2024 therefore the baseline

The CCRSschedule management and reporting processes allowed for informed decision-

making and communication across our PP&C team / business systems.




Lifecycle Cost (LCC) Management

Subsystem Approved LCC

PM
SE
SMA
Flight Sys. Mgmt
CCS
S&D
ATES
RTAS
SEM
EESA
Vision
Avionics
Harness
FSW
WHA
Thermal
Sys. Dev Testbed
Simulators
Ground

1&T

TOTAL

*LCC values redacted

CCRS manages costs against the LCC defined at each lowest level WBS.

CAMs/WBS owners may adjust their forecast plans (EACs) within the
agreed to LCC at their own discretion. CAM plans are focused on cost
(not obligations).

Adjustments to any LCC at the lowest WBS level require an E/L/T request
which must be dispositioned by Project Management. E/L/T requests
shall be agreed to prior to the execution of spending beyond plan.

At times of significant change, the project may elect to hold a project-wide
or targeted grassroots costing update. When this occurs, LCC updates
should aim for the prior agreed to value, adjusted for scope changes.
These exercises are anticipated to be rare once the PMB has been
established.

Work Authorization Documents are signed prior to KDP-C between
implementing organizations and the project. These documents act as a
contract to define an LCC, delivery date, and scope of work within each
CAMs WBS’. They are managed within the project’'s CM tool (TDMS).
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CCRS Cost Estimating Approach

« Beginning in Phase A, the CCRS team has used a grassroots cost estimating approach including:

Leads for each lowest level have provided inputs tied to the latest IMS (schedule-first approach)
A common cost estimating template has been used across the project

In addition to the cost inputs, PowerPoint presentations documenting assumptions, heritage, estimating
methodology and justification, risks, etc. have been created

Grassroots values were reviewed against parametric and analogous estimates, as appropriate
Project and line management reviews have assessed realism, achievability, and completeness of the estimates.

« Leading into all gate reviews, multiple rounds of independent cost and schedule analyses were
conducted to assess the realism of the estimates created.

* Prior to KDP-C, the following cost/schedule analyses and reviews will be conducted:

Project and line management reviews

Project-led JCL/SRA

Programmatic Peer Review (including independent SRA)
GSRT programmatic assessment

Resources Analysis Office assessment

Program led JCL and independent JPL assessments

HQ Program Office sponsored independent assessments
GSFC CMC

14



Risks/Threats

* Risk identification is a responsibility of all CCRS team members. Risks can be | Risk Management Process and Responsibilities |
identified and brought forward by any individual on the team Project Managei RMB/ ! Individuals and
i Subsystem Leads : Teams

* CCRS uses the TDMS database to process and document risk statements,
status, mitigation steps, cost/schedule impacts, etc.

Plan
« The Risk Coordinator manages the risk identification, boarding, and updating T
process. Contro
Close
» Allrisks entered in TDMS begin in the “In Discussion” phase and dedicated ke

meetings are used to ensure risk documentation is complete and ready to be
brought forward to the Risk Board.

» All risks are required to identify cost and/or schedule impacts, per GPR
7120.4D. Estimates are generally for the mitigation of the risk and are

provided by the risk owner, with support and validation from business team.

CCRS Risk
Management

« Monthly Risk Board meetings are held to formally disposition new risks, update eragrs Board
existing risks, and identify mitigation strategies.

 The CCRS bhusiness team will utilize risk/threat data to assess EACs, conduct
SRAs/JCLs, inform stakeholders, and identify budgetary threats throughout the
CCRS lifecycle.

15



CCRS Examples of E/L/T Tracking

* CCRS meticulously tracks the cost reserve available to the project both on an LCC and FY basis. These values are tracked as NOA guidelines
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¥ opteletss G |1 ncomponted | 6814053001 | (530 (5305ysDev Testbe (5300105 stallztion [ rOJ e C a u S 2 2 = 2 =3 <8 =2 =5 =3 = 2
2 = o s -5 -5 -3 -5 -3 - °
1 s 0% £ -5 - 5 -3 -3 -5 - o
£l 37-ATES-JPL IATES HCE Proc Cost Increases | Incorporated | 829688.14.05.17 0517 05.17ATES 05.17ATES L = _ssl= 03] 2:]= =ol: z=]= ==:] |
[ATES Additon of 3rd PCV. S — .- - - - - .- - - L L . ! L L L I
B BATESIPL Incoporated | SR80 | 0517 (S17ATES (517ATES L
[Heater SUMMARY OF UENS (Describe by element) G782) _ 528 __ (13015 _ (5270) - - -
Independent Analysis
[} WDPMGSHC Incorporated | 29688140101 [ o1PM ] G5FC | Fabrication of 05 Models (0150)  (0150) - - - - - -
S R3 JPL Contingent Work (ATES, RTAS, EES/OS Testbed) (0531) (3457 (2050) - - - -
4 A1PMLGSFC Incorporated | 829688.14.01.01 0 01PM 01PM GSFC | cum Cost increase (0465) (2132) - - - - - -
] DSEGSC ncorporated | 6256881400 7} s st GFC_| Potential Over-voltage Condition on 3.3V Converter = ©0122) - - - - -
P2 Ganradt 1 ££S Forebody Production Acceleration (FMI) (4000) 2000 - - - - - -
8 48-MultiSub-MultiCenter Incorporated Al Various Various. Various ultiCentef 87P/OS Growth/Mechanical Interface Re-Flan (WAG) 4876 18542 (10387) (4.300) . . \d
found 2Cost Gronth Gantry Post I0R ROM 1780)  (7617) (0376  ©9%0) - - - -
ISEM Procurement Cost. PIE Contingent Work (0.354) (0.165) {0.085) 2 d -
[} 1SEMGSFC [ Incorporated | 8968814051901 | 0519 (5195EM (519015EM R A7AS Gacry Contingent Work o8 At omn z : %
51 SLISWGSHC oporated | SOBIH | 0520 0 52001FSW EE 5=V Material and Rate Adjustients 1000) (1229 $ 2 2 G
R TOTAL Project Held UFE THROUGH UENS 5% __mem__saor
i SHEESAIPL Incoporated | 8988140520 | 0520 (S20EESA (520EESA PL | (o projece
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55 SSIRTGSFC Fatricetionof 05 odels Lien QU800 | 1000 1087 1001187 o | e o GbaN)  Gunh  ess! ek .
5 SBANEGSEC [7Cyber Navigator Incoporated | 823688140101 [ oM 01PM G| Creenfuks (550} (397) (0770 P2ey) : .
TOTAL Project Held UFE THROUGH THREATS 35322 5526
(W Project weid UFE)
[ SLPMGSFC P23 nflationRateImpact | Incorporated | 829688140101 [ 0P ] G5FC
Project-HELD UFE THRU LIENS ON DEVELOPMENT COST-TO-GO: Project-Held UFE THRU THREATS ON DEVELOPMENT COST-TO-GO:
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6 G2Thema GFC___[ThemalCoseout (AEHole) | Wath | 8968814052601 | 0526 0526 Themal 052601 Thermal GSFC NOA FYZ3 Thru Completion 3 [DEVELOPMENT NOA F¥23 Thru Completion
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5
%)

available to the project against the captured encumbrances, liens, and threats.
* Risk data is also used for EAC assessments and other programmatic models required for regular business reporting and gate reviews.

CCRS LCC and reserve management processes are integrated tightly with all PP&C

disciplines as well as the Project Management decision making process




Procurement Management

Procurement Type Procurement Lead Source
] Procurement i
Major Procurements A . . M - Direct contract to

_B" (GSFC procurements using Gov't process, - Cqu |S|t|0n anager Vendor

'S and significant JPL subcontracts) Shana Faris

o= Steve Alfrey (JPL)

O CO/CoSp’s Pcard

< X P d . M & Tonya Fleming

= Components/Supplies roduction Manager

(<5} Team (GSFQ) :

& Tom Miller Support Service

Q) lan Clarke

= Fabrication Jack Ewing Contract

(&) .

@) JPL Service

— In-house Fab

ol Centers/Small .

Other Procurements p t shop/Service Centers
rocurements George Daelemans & others
EEE Parts — . Parts Engineer TRAX

Anloc Le and others
Scheduling

Resources Management
Configuration Management
EVM

PP&C
Support &
Oversight

CCRS procurements run through the Procurement Acquisition Manager and Production Manager. The PP&C
team supports and provides oversight of the execution and tracking of all procurements.
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Earned Value Management (EVM)

 CCRS was successful in implementing Phase B EVM

— Preliminary EV performance measurement was in place on the
GSFC portion of the CCRS project from June 2022 until the
orderly shutdown of the project in Nov 2023.

— Formal EVM baselined reporting will be established after
completion of the CCRS Preliminary Design Review (PDR)

— The PDR gate will allow the project to establish the
Performance Measurement Baseline (PMB) maintained under
configuration control

— Coordination efforts between GSFC, other NASA centers, and
subcontractors have been made ensuring cost and schedule
integration between all areas and scopes of work

» Using the Phase B EVM data to track performance was
challenging due to the changing nature of the CCRS
technical baseline.

— However, the early focus on EVM allowed the project to align its

processes and products in a manner to provide valuable
programmatic insight to management moving forward

CCRS Responsibility Assignment Matrix (RAM)

WBS CAM BAC (SK)
829688.14.01 - CCRS Project Management Montgomery
829688.14.02 - CCRS Systems Engineering Feehan
829688.14.03 - CCRS Safety & Mission Assurance Duncan
829688.14.05.01-.04 - CCRS Payload WBS Pre-Partial Jettison CLOSED
829688.14.05.11 - CCRS Flight System Management Bacon
829688.14.05.15 - CCRS Capture and Configuration System Dear
829688.14.05.16 - CCRS Structure and Deployables Ngo
829688.14.05.17 - CCRS Aseptic Transfer and Encapsulation System [Nayeri
829688.14.05.18 - CCRS Robotic Transfer Arm System (RTAS) Roberts
829688.14.05.19 - CCRS Spin Eject Mechanism Stein
829688.14.05.20 - CCRS Earth Entry System Aeroshell Roberts
829688.14.05.21 - CCRS Vision System Bos
829688.14.05.22 - CCRS Avionics Ramirez
829688.14.05.23 - CCRS Harness Kim
829688.14.05.24 - CCRS Flight Software Ferrer
829688.14.05.25 - CCRS Workhorse Actuators Schepis
829688.14.05.26 - CCRS Thermal Otero
829688.14.05.30 - CCRS System Developmental Testbeds Kimvilakani
829688.14.05.31 - GSFC-CCRS Simulators Geist
829688.14.09 - CCRS Ground Systems Akbarian
829688.14.10- CCRS Flight Systems I1&T Ocasio-Perez
Total CCRS Douglas-Bradshaw | s =
SPI [ CPI Chart <

CCRS SEP 23 WBS Dollars [[PMB] : PERF MEASURE BL] =

Schedule and Cost Performance Indexes

e . X e
= - & F & 3 ~ o

o . 2 oy
&8 S &8

- CPI CUM [1.185] - 5P1 CUM [0.897]

*BAC values redacted s



CCRS EAC Assessment Process

« CCRS will maintain an up-to-date project Estimate at Complete (EAC) at all times.
— The primary EAC will be based on the project’s baseline cost including all liens and encumbrances.
— EACs will be available at the project-level, subsystem-level, and down to the component WBS.

* Routinely, the project will assess its EAC utilizing schedule, resource, earned value, and risk
management analysis activities including

— Budgetary discussion with leads

— Ciritical path analysis combined with WBS burn rate
— Earned value TCPI and iEAC calculations

— Earned schedule analysis

— Risk / threat analysis

— MMR reporting and review

— Grassroots updates, as needed

« These analysis activities will be imbedded within the CCRS ELT process to provide the most up-to-
date and accurate estimate at completion.
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Project MMR

 CCRS holds a Monthly Management Review as the primary venue where CAMs are reviewed for
performance. This includes a tracking of:

— Schedule performance

« CEl was primary performance metric used in Phase A/B, transitioning to BEI in Phase C/D (with HMI also tracked)
— Missed tasks and delay cause codes tracked and reported against

» Slack and delivery date history, Rec/Dels, and Milestone tracking
— Financial performance
» Monthly and cumulative plan v actual including variance explanation
« Subsystem EAC trends including liens/encumbrances and threats
» Workforce performance to plan
— Procurement tracking
* Procurement dashboard assessing vendor status on cost/schedule/technical
— EVM
* Preliminary Phase B EVM data was not effective for tracking performance due to changing technical baseline
« Phase C/D reporting to utilize EVM metrics to a greater degree

— Summary dashboards used for managers over multiple subsystems with stoplight reporting on cost,
schedule, technical, workforce, procurement, and other
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A Well Practiced Replanning Process

Sample CCRS Replanning flow

Structure Decision
needed by ME July
Program/Project UV Concept Re-architecture Schedule Grassroots
Decisions Review TIM Updates costing
(BPP Change, no kickstand, Early Cost WAG and schedule Schedule ROMs by Subsystem, Finalized w/ ME AUG
0OS dimension update) “showstopper” identification Cost WAG matured IMS
Feb-‘23 April'23 May ‘23 May-Sep ‘23 Aug- Oct’23

Architecture Re- /l

baseline, PDR Part 1, R Line mgmt
! Project-led ICL - -
Round 1-3 reviews

Analysis k. P
e (SIPs ready for
COStISChEdUIE Available justin time ~ G _6‘5'/ -
April “22-Mar ‘23 P ~ B signature)
o Fall 23 N, Oct 23
~ - Final Approved
~a SIPs Due —11/6
CCRS 20-day data PO/HQ LCC GSFC
CCRS IBR | PMB Established PDR Part 2 ~—— drop le— 1 Review '« Programmatic
Spring ‘24 (min 3 mos. EV data) Jan 24 . Final Programmatic Data Grassroots R4 Results Peer Review
e Late Nov 23 Mid Nov 23

Program/HQ Deep Early Nov ‘23

Dives after PDR

The CCRS team conducted multiple rounds of replanning in Phase B as the technical baseline was updated.
— The flow initiates with allowing the technical design to mature sufficiently
— A schedule update is next, allowing sufficient time for iteration

— A grassroots cost update follows the schedule, with a recognition that resource constraints could drive further schedule
updates

— Line management and external reviews proceed finalization of programmatic inputs for PDR
— Independent assessments conducted at the Program level for MSR (pre-IRB 2)



Conclusion

« CCRS is a highly complex development payload that represents a significant
PP&C challenge

 Prior to the project’s pause, CCRS had implemented a proactive, integrated PP&C
approach leveraging agency best practices, the team’s experience, and lessons
learned from prior missions

« The CCRS PP&C framework is a model that could be applied on all NASA-led
missions
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Contact Info

Robert Montgomery

GSFC RMO Deputy Chief
CCRS DPM-R

Cell —301-377-2475

Robert.t.Montgomery@nasa.gov
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