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1.
PURPOSE AND SCOPE

This document describes the risk management plan for the Mars Explorer Rover (MER) Project.

The risk management activities of the Mars Explorer Rover project are intended to comply with the applicable provisions of JPL Document D-15951, Risk Management Handbook for JPL Projects, and NPG 7120.5A, NASA Program and Project Management Processes and Requirements. The MER risk management program will meet JPL and NASA requirements and is intended for use by the MER team to guide risk mitigation over the project lifecycle.

2.
APPLICABLE DOCUMENTS

NPG 7120.5A
NASA Program and Project Management Processes and Requirements, dated April 1998

JPL Document D-15951
Risk Management Policy
420-1-113
Mars Explorer Rover Communication, Information Management, and Documentation Plan

420 -4-124
Mars Explorer Rover Project Policies

420-1-101
Mars Explorer Rover Project Implementation Plan

DMIE-43913D
Design, Verification, Validation and Operations Principles for Flight Systems

3.
DEFINITIONS

Risk is the likelihood of an undesirable event occurring and the severity of the consequences of the occurrence.  Risks are classified in the broad areas of implementation and mission risk.

Implementation risk is the likelihood of failing to mitigate identified cost, schedule, technical and/or programmatic risks, and the severity of the impact to the project implementation process.  Examples of such risks include the expenditure of additional cost or schedule resources, the failure to meet level 1 or 2 technical requirements, issues beyond the control of the project manager such as limited resources.

Mission risk is the likelihood of failing to meet one or more of the elements of mission success criteria, expected mission return, and/or minimum mission return and the severity of the impact to the mission.  The mission success criteria are defined in section 5.

Risk Management is the process by which risks to satisfying the MER mission success criteria are identified, analyzed, and characterized to support management planning for mitigation of these risks.  The risk management process includes regular assessment and updating of risk status, and communications of risk status to all project personnel and appropriate NASA and JPL management.

4.
RISK MANAGEMENT APPROACH

The MER risk management program will strive to control implementation risks and mission risks.  The project approach is to accept a certain level of risk through the development of contingency plans, and/or allowing project descope, such as a reduction in mission return to trade against cost, schedule and other resources.  The level of acceptable risk and criteria for mission success has been approved by the NASA Program Director.

In regards to Risk Management, the Mars Explorer Rover Project will:

1. Define the approach and structure within which the MER project intends to control, manage and balance risks to achieve mission success and the expected mission return within fixed technical, schedule and financial resources.

2. Describe the process through which the MER project risks will be identified, assessed, mitigated, documented, and reviewed on a continuing basis throughout the project lifecycle.

3. Define the responsibilities for implementation of and support to the MER risk management program.

4. Describe the resources, tools and facilities that are required to support the MER risk management process.

5. Identify project resource reserves (budget, mass, power, schedule, memory, performance, etc.) reserves associated with managing risks over the project lifecycle.

In addition to addressing implementation risk in the MER Risk Management Plan, the project will also attempt to address Mission Risk.  The evaluation criteria for the assessment of Mission Risk are defined in section 6.4.  The criteria will be composed of the elements of the mission success, and the expected and minimum mission return definitions.

5.
MISSION SUCCESS

The Mission Success Criteria for the MER project are documented in the MER Project Policies document and the MER Project Plan.  Current versions of these documents are available in the Project Library at (http://mars03-lib).

5.1
MISSION SUCCESS CRITERIA

Mission success will be achieved by conducting science operations on the surface of Mars with at least one of two planned rovers.  Elements of the overall mission success criteria are:

1. Acquire engineering data to determine the performance of the launch, cruise, and entry, descent and landing (EDL) system.

2. Return science data from at least four of the five rover instruments:

· Panoramic Camera,

· Mini Thermal Emission Spectrometer,

· Moessbauer Spectrometer,

· Alpha Proton X-Ray Spectrometer ,

· Microscopic Imager.

3. Archive the acquired science data in the Planetary Data System (PDS).

5.2
EXPECTED MISSION RETURN

The Project shall have the capability to satisfy the Expected Mission Return in the event of nominal flight system and mission system performance and nominal environmental conditions.  The complete Expected Mission Return definition is captured in the MER Project Level II Requirement Document, and is summarized below:

• 12 Different rocks and soils analyzed:


- 
4 Sets of measurements of natural surfaces of rock, using the APXS, Moessbauer, and 

      Microscopic Imager



- 4 Sets of measurements of abraded surfaces of rock, using the APXS, Moessbauer, and 

      Microscopic Imager


- 4 Sets of measurements of soil, using the APXS, Moessbauer, and Microscopic Imager1000 Meters driven

• 3 Pancam panoramas, each 360 x 45 degree field of view, full color (RGB) and stereo (red), with 16:1 compression in the red and 64:1 compression in the blue and green.

• 3 Mini-TES panoramas, each 360 x 30 degree field of view, full spectral resolution, 20 mrad, 1.15 deg/pixel, 2 ICKs per pixel (ICK = Mini-TES time interval to complete a single length scan)

• 15 Daytime Mini-TES sky observations (20 mrad, 3 successive pixels)

• 3 Nighttime Mini-TES sky observations (20 mrad, 3 successive pixels)

• 1350 Additional Pancam Mbits

• 135 Additional Mini-TES Mbits

• 160 Additional Microscopic Imager Mbits

• 2 Measurements of the Compositional Calibration Target by the Moessbauer

• 2 Measurements of the Compositional Calibration Target by the APXS

• 2 Measurements of the filter magnet using the Moessbauer

• 2 Measurements of the filter magnet using the APXS

• 1 Measurement of the capture magnet using the Moessbauer

• 1 Measurement of the capture magnet using the APXS
5.3
MINIMUM MISSION RETURN

The Project shall have the capability to satisfy the Minimum Mission Return in the event of degraded flight system and/or mission system performance, or in the event off-nominal environmental conditions as defined in the MER Level II Requirements Document.  Minimum Mission Return is consistent with (but not necessarily identical to) the Mission Success Criteria, and is summarized below:

• 6 Different rocks and soils analyzed:


 - 2 Sets of measurements of natural surfaces of rock, using the APXS, Moessbauer, and Microscopic Imager


 -  2 Sets of measurements of abraded surfaces of rock, using the APXS, Moessbauer, and Microscopic Imager


 - 2 Sets of measurements of soil, using the APXS, Moessbauer, and Microscopic Imager200 Meters driven

• 1 Pancam panorama, each 360 x 45 degree field of view, full color (RGB) and stereo (red), with 16:1 compression in the red and 64:1 compression in the blue and green.

• 1 Mini-TES panoramas, each 360 x 30 degree field of view, full spectral resolution, 20 mrad, 1.15 deg/pixel, 2 ICKs per pixel

• 5 Daytime Mini-TES sky observations (20 mrad, 3 successive pixels)

• 1 Nighttime Mini-TES sky observation (20 mrad, 3 successive pixels)

• 450 Additional Pancam Mbits

• 45 Additional Mini-TES Mbits

• 80 Additional Microscopic Imager Mbits

• 1 Measurement of the Compositional Calibration Target by the Moessbauer

• 1 Measurement of the Compositional Calibration Target by the APXS

• 1 Measurement of the filter magnet using the Moessbauer

• 1 Measurement of the capture magnet using the Moessbauer

• 1 Measurement of the capture magnet using the APXS

6.
RISK MANAGEMENT PROCESS

Risk management process consists of risk planning, risk identification, risk assessment, risk mitigation, verification and disposition, and risk documentation, reporting and review.  The responsibilities of the MER project risk management program are:

1. Define the projects overall risk management plan, including policy and objectives, defining responsibilities, resources, schedules and documentation required.

2. Identify the potential sources of risk and identify risk drivers.

3. Assess risks in terms of their impacts on project resources (budget, mass, power, schedule, memory, performance, etc.), their likelihood of occurrence, their sensitivity to program, product and process assumptions, and their degree of correlation to other risks.

4. Classify risks in terms of those that must be mitigated, those that require a mitigation plan only, and those that are acceptable without further mitigation.

5. Determine, evaluate and verify alternative mitigation actions.

6. Review and disposition each risk.

7. Track, document and report risk status throughout the project lifecycle.

The MER project’s tailoring of the NPG 7120.5A risk management process is shown in Figure 6.1 Risk Management Process Flow Chart.  Descriptions of the activities and products are contained in the following paragraphs.  Note that contributions to risk management by MER Project partners and contractors shall be specified within the applicable contract or MOU.

6.1
RISK PLANNING

Risk planning is the process of identifying the project's overall risk policy and objectives; defining responsibilities, resources, schedules and documentation required for risk management activities; defining tools and techniques that will be used for risk identification, assessment and mitigation; and defining the relationship of the risk management activities with respect to the systems analyses, configuration control, and reviews.  The results of the risk planning process are documented in this Risk Management Plan.

MER Project Engineer has the responsibility for overall risk management planning, including the development and implementation of the MER Risk Management program plan. Individual system element managers will be responsible for those portions of the risk management activity that are required internal to their system developments in support of the project level plan.  For example, the Flight Systems Engineer will be responsible for the flight system FMEA/FMECA.  This analysis will roll up to the Mission Fault Tree Analysis, which is the responsibility of the MER Project Engineer.

6.2
IDENTIFICATION OF GENERAL RISK ISSUES AND CONCERNS 

The initial identification of risk drivers was performed by the project team during the formulation phase of the project and will be updated quarterly during the project's lifecycle. MER Project Risk Drivers, listed in Table 6.1 Project Risk Drivers, are general risk categories that derive from unique characteristics and constraints of the MER project.

Table 6.1 Project Risk Drivers

1. Schedule – the very short time available to move from concept definition to preliminary design, and the consequent potential for risk to long lead-time and critical path procurements and developments;

2. Heritage – the reliance on and inheritance of significant elements of the Pathfinder Project and the Athena Rover development, and the impact on system interfaces as these inherited elements are scaled to satisfy requirements;

3. Resources – the  availability and maintainability of appropriately qualified staff, facilities, and services during all phases of the mission, in the schedule-constrained environment; 

4. Technical – the highly integrated nature of the rover, cruise stage, and entry, descent, and landing system designs, and the constrained nature of the key technical margins results in the flight system being highly sensitive to changes.

5. Operational –intensive training on representative flight and ground systems will be required.  These training activities will be needed early, and will compete with resources needed to ready the flight system for launch.

6. Mission – the ability to efficiently conduct complex cruise and highly interactive surface operations, for up to two rovers simultaneously, to support the numerous science objectives, and rover traverse objectives stated in the expected mission return.

6.3
IDENTIFICATION OF SPECIFIC RISKS

Identification of specific risks will be accomplished through existing methodologies, processes, metrics and tools.  Specific tools and processes are outlined in Section 8, Resources, Activities, and Tools.  Examples include interviews with project personnel, review of systems and subsystems technical analyses, regular project milestone reviews and peer reviews (as documented in the MER Project Review Plan), and through regular forums such as weekly team tag-up meetings.  In addition, the examination of lessons learned from other projects and deviations from JPL design principles should be considered as potential risk identifiers.  Metrics such as the state of design margins, system performance margins, work accomplished, and others are also useful for identifying risk.  Specially note if the occurrence of the risk will cause a violation of a level 2 or level 3 requirement.
Each MER system element manager, through the element team members, is responsible for identifying risks related to their system as part of normal activities during development.  MER Project team members shall strive to be continuously aware of new potential risks, and will be responsible for communicating them to their system element manager.  All identified risks to the project will be reported on a single Significant Risk List, which will be available to the project for review.

The MER Project Engineer has responsibility for risk identification by conducting expert interviews with system element personnel, documenting risks in the MER Risk Database (MRD), and developing and maintaining the project's Significant Risks List on a quarterly basis.  Mitigation plans may also be discussed and collected at this time as part of the risk identification process. The Significant Risk List will be reviewed by the MER project on a weekly basis at regular tag-up meetings, and will be formally updated and reviewed quarterly.

Mission phase peer reviews will provide a forum for identifying project-level risks that cross system interfaces and may not be identified at the system element level.  It is the responsibility of all system element managers to be represented at peer reviews so that they may effectively perform this important function.

6.4
RISK ASSESSMENT

Risk assessment is the process of establishing the likelihood of the occurrence of an identified risk event and the impact to the project if the event occurs.  Assessment can be accomplished through and review of existing analyses such as Fault Tree Analyses (Appendix 2) and FMECA (Appendix 3), expert interviews, and additional technical and programmatic studies.

The MER Project Manager has designated the MER Project Risk Team as an advisory body for assessing risk and mitigation procedures.  The MER Project Engineer, utilizing the MER Project Risk Team, is responsible for reviewing the risks that have been identified by the system element managers.  The members of the MER Project Risk Team are listed in Table 6.2 Project Risk Team.  MER system element teams and cognizant engineers may be called upon by the MER Project Risk Team to support technical analyses, resource trades, and documentation in support of assessment decisions.

Table 6.2 Project Risk Team

· Deputy Project Manager
· Deputy Flight System Manager

· Project Scientist
· Flight System Chief Engineer

· Project System Engineer
· Flight System Engineering / 
I&T Manager

· Mission Assurance Manager
· Mission System Manager

· Flight System Manager
· Deputy Mission System Manager

The MER Project Manager may also utilize 3rd parties to perform risk assessments of specific items identified by the MER Project Risk Team, where such assessments can not be done internally due to limitations on staffing, technical expertise and/or conflict of interest.  The MER Project plans to utilize a 3rd party for risk assessment tasks that address schedule risk and mission risk.  These tasks are listed in Table 6.3 MER 3rd Party Risk Assessment Tasks.

Table 6.3 MER 3rd Party Risk Assessment Tasks

· Integrated Schedule Development

· First Assessment of Schedule and Mission Risk

· Special Assessment for CDR of Schedule and Mission Risk

· Continuous Assessment Updates (TBD) of Schedule and Mission Risk

· Continuous Mission-Level Risk Assessment during mission Ops.

The Project System Engineer and the Project Risk Team will review risk assessment findings.  Each risk item will be ranked qualitatively by the Project Risk Team in terms of Likelihood and Impact risk ratings defined below.

6.4.1
RISK RATINGS

Likelihood and impact risk ratings are intended to provide an order of magnitude estimate based on the best judgement of the cognizant engineer, the Project Risk Team and the project manager.  Impact risk ratings are to be considered with regard to project resources (budget, mass, power, schedule, memory, performance, etc), the mission success criteria, the expected mission return, and the minimum mission return.  The likelihood and impact rating definitions are listed in Tables 6.4 Likelihood Ratings, and Table 6.5 Impact Ratings, respectively.  A risk will be assigned to the highest rating where any of the criteria are met.

Table 6.4 Likelihood Ratings

Likelihood Rating
Definition
Probability of Occurrence

High
The current approach can not prevent this situation from occurring.
95%

Significant
Very likely to occur, even with special care
70%

Low
May occur even with normal care
30%

Negligible
Concern noted, but current approach is  sufficient to prevent this occurrence
5%

Table 6.5 Impact Ratings

Impact Rating
Definition

High
· The potential impact would result in not meeting the mission success criteria

· The potential cost impact is greater than the remaining cost reserve

· The potential schedule impact would result in missing the planned launch window

· The potential impact would be greater than the remaining project resource reserves (mass, power, memory, performance, etc.) 

Significant
· The potential impact would result in not meeting minimum mission return

· The potential cost impact is greater than 25% of remaining cost reserve

· The potential schedule impact would use 25% or more of remaining schedule reserve prior to the planned launch window

· The potential impact would use 25% or more of the remaining project resource reserves (mass, power, memory, performance, etc.)

Moderate
· The potential impact would result in not meeting expected mission return

· The potential cost impact is between 10% and 25% of remaining cost reserve

· The potential schedule impact would use between 10% and 25% of remaining schedule reserve prior to the planned launch window

· The potential impact would use between 10% and 25% of the remaining project resource reserves (mass, power, memory, performance, etc.)

Low


· The potential cost impact is less than 10% of the remaining cost reserve

· The potential schedule impact is less than 10% of remaining schedule reserve prior to the planned launch window 

· The potential impact would use less than 10% of the remaining project resource reserves (mass, power, memory, performance, etc.) 

6.4.2
RISK CLASSIFICATION

Each identified risk will be assigned classification of red, yellow, or green based on the likelihood and impact ratings and the criteria defined in Figure 6.1.
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Figure 6.1 Risk Likelihood vs. Impact

Green:  Identified risks that are classified as green will be accepted without further mitigation and will be routinely tracked for changes in status. 

Yellow:  Identified risks that are classified as yellow may require mitigation.  For these items alternative strategies will be identified and trade-offs conducted to determine the mitigation required.  Future decision milestones will be identified to enable effective tracking of those risks for which immediate action is not deemed necessary. Detailed cost and schedule impacts will be assessed for those risks where mitigation is an option.

Red:  Identified risks that are classified as red are considered primary risks. For these items, mitigation options will be developed, and impact to budget and schedules assessed.  The project shall develop specific data on primary risks, as specified in NPG 7120.5A. Characterization of red risks as "controlled" shall be supported by the data, and with the concurrence of the GPMC.  Red risks will be considered controlled when one of the following three conditions are satisfied:

1. Risk mitigation options that reduce the risk exposure to ‘green’ have been planned, implemented, and their effectiveness verified.  Mitigation implementation responsibility resides with the system element manager whose team has responsibility for mitigation action(s). 

2. All reasonable mitigation options (within cost, schedule, and technical constraints) have been instituted with the result that the risk exposure has changed to ‘yellow,’ and it has been judged by the MER Project Manager, utilizing the MER Project Risk Team, as an advisory body, to be acceptable.

3. Reserves are identified so that, should the risk occur, resources would be available to recover from cost, schedule, and technical impacts. Responsibility for accepting liens against reserves resides with the MER Project Manager.

6.5
RISK MITIGATION

The MER Project Manager, with support from the MER Project Risk Team, will assign actions to the project system element teams to acquire additional information as required and to develop mitigation plans.

It shall be the responsibility of the system element managers along with the cognizant engineers for each risk to propose a mitigation approach, develop mitigation plans, review them with their line management, and negotiate work agreements for implementation.  For those risk items that require immediate action, system element teams are responsible for the initiation of actions necessary to mitigate and communicate risks to the appropriate MER personnel.
Risks can be mitigated through design modifications, application of selective redundancy, release of margins, additional verification and validation, development of operational contingency plans, and the development of a descope plan.  The costs for mitigation will be included in the baseline project budget and work agreements.

As part of the formulation of mitigation plans, special attention will be paid to revising the probable risk cost with the mitigation.  The summation of the probable risk costs (defined as the cost impact times the probability of occurrence) for unmitigated risks, plus the revised probable risk costs for mitigated risks will be compared with the available project reserves.  Those risks that cannot be mitigated within allocated resources will be identified as candidates for project office resource reserves.

Mitigation approaches are to be approved by the MER Project Manager.  If the proposed mitigation approach is not approved, the Project Risk Team will be responsible for proposing an alternative mitigation approach.  Each MER system element manager, through their cognizant engineers is responsible for implementation of mitigation plans approved by the MER Project Manager.

It is a requirement of the MER project to have no accepted risks in the red classification.

6.6
RISK DISPOSITION
The Project Manager, using the MER Project Risk Team as an advisory body, is responsible reviewing the risks, mitigation plans, impacts on project resources (budget, schedule, mass power, memory, performance etc), and either accepting or revising the recommended risk disposition.

Upon review of the risks, mitigation plans, and costs by the MER Project Risk Team and the MER Project Manager, risks will be dispositioned as pending, accepted, or not accepted.  Risks judged as pending will be reviewed weekly by the Project Risk Team until they are either accepted or not accepted.  A goal should be that all risks must be dispositioned as accepted or not accepted (no pending) before any major reviews.

All risk items newly entered into the MRD will be labeled as 'pending.'  Risk items will remain dispositioned as 'pending' when there is insufficient information in the MRD to make a decision, or there is a need to develop a mitigation plan to reduce risk.  Once additional information is available, or mitigation plan developed, the risk item will be reprocessed through this disposition process.  Risk items will be dispositioned as 'accepted' when it is concluded that there is adequate information to make a decision, appropriate mitigation plans are in place, and that the residual risks are acceptable.  Risk items will be dispositioned as 'not accepted' when it is concluded that the item is not a credible risk.  These risks will remain in the MRD, but not be part of the risk list.  Disposition rationale shall be documented in the MRD for all risks entered into the system.

Actions related to the disposition of each risk are the responsibility of the system element manager that is responsible for the mitigation action.

6.7
VERIFICATION AND VALIDATION OF MITIGATION ACTIONS

Verification and validation (V&V) of mitigation actions are the responsibility of the system element manager that is responsible for mitigation action.  The approach to V&V and schedule milestones for completion of the V&V actions shall be documented with the risk in the RMD.  The Project Office will review and assess the results of the mitigation implementations and verify that the results have been documented in the MRD.

6.8
RISK DOCUMENTATION AND REPORTING

The Project Engineer has overall responsibility for bookkeeping the disposition of each risk.  It is the responsibility of the Project Engineer to utilize the risk management tools and processes, enter newly identified risks into the MRD, and update risk items.

Once entered into the database, a permanent record is kept of all risks and subsequent revisions.  Only the most recent version of each risk item is viewable.  Past revisions will be made available by request.  Access to the database is password controlled and is limited to the MER team members.

Risk tracking and status reporting will include the following risk management metrics:

1. Green, Yellow, Red vs. time - provides an assessment of how risk exposure changes in each of the green, yellow, red classifications.

2. Aging metrics for pending risks - provides an aging assessment of how long the project has taken to react and disposition new risks.

3. Liens against resources (budget, schedule, mass, power, performance) - provides an assessment of the resource reserves required to cover an accepted yellow or red risk.

4. The projects total risk exposure vs. time - provides an aggregate risk assessment of the project's total risk exposure over the project lifecycle.  This metric sums the number of active risks times a weighting factor for each risk classification color.  This sum will then be normalized and form the basis for the aggregate risk exposure comparisons vs. time.

The Project Engineer has the overall responsibility to report quarterly on risks and mitigation status at formal JPL and NASA reviews.  The MER Project reports to the Directorate GPMC.  Risk status reporting will be presented at all PMC-related reviews, and summarized in reports to the JPL GPMC quarterlies, and JPL monthly management reviews.  Independent review teams will be given risk management updates as required to inform the JPL GPMC.  Risk reporting will be supported by risk summary reports listing risk by title, classification, disposition status, and other data as required by NPG 7120.5A.  Status of primary risks will be reported as defined in NPG 7120.5A.

6.9
RISK REVIEW

The MER Project Mission Assurance Manager (MAM), is responsible for reviewing risks on a weekly basis and providing the Project Manager with timely assessments of the status of risks and their disposition.  The MAM is responsible for providing an independent communication path of program risks via the JPL Safety and Mission Assurance Directorate (SMAD).




7.
DESCOPE STRATEGY

Project descopes are a specific risk mitigation to be used when no other risk mitigation actions are acceptable to the project.  The Current MER Project Descope list and approaches are available in the Project Library.  The descope list shall contain a description of the planned descope action, the project resource(s) savings targeted by the descope, and residual risk associated with the descope.

Level I descopes are reductions to the mission science return .  Level I descopes can only be taken with concurrence of the Project, PI, Program Office, and NASA HQ.

Level II descopes are reductions to the system's redundancy and/or capabilities.  Level II descopes are allowed only if the risks associated with the proposed descope are mitigated to maintain adequate reliability.  The Level II descope list is maintainted by the Project Systems Engineer and is available in the project library.

Additional descope options not captured on under the Level I or Level II definitions, such as the elimination or of certain tests, are not currently under consideration by the project, but may be at some future time.
8.
RESOURCES, ACTIVITIES, AND TOOLS

The Resources necessary for developing and ensuring the overall implementation of the MER Risk Management Plan are included in the Project Engineer's budget.  Resources necessary to support risk management tasks within system element teams are included in their Work Agreements.

A listing of the risk management activities, their timing, and their products is shown in Table 8.1 Risk Management Activities and Timing.  A schedule of these activities along with project milestones is shown in Figure 8.1 Risk Management Schedule.
A database tool, designated the Risk Management Database (RMD), will be used to enter and track risks in the risk management process.  This tool will enable project teams to document new risks, track identified risks, and provide relevant information on each identified risk.  The tool will be used to support configuration control, updates, status, and other reports at the individual and total risk level.  This tool will also provide project and mission assurance personnel with access to information on the disposition of each risk. Tools and techniques to be used in the MER risk management process are listed in Table 8.2 Risk Management Process Tools and Techniques.

Table 8.1 Risk Management Activities and Timing

ACTIVITY
Responsibility
Initial Release
Update Freq.
Product

RISK PLANNING





Risk Management Planning
Project Engineer
7/2000
Final at PDR
Risk Management Plan Document

Risk Management Database Development
Project Engineer
7/2000
N/A
Risk Management Database Structure

Project Team Training on Risk Management Process
Project Engineer
8/2000
N/A
MER Project Risk Management Workshop

Descope Plan Development
Project Risk Team
7/2000
At PDR, then quarterly
Signed Descope Plan at PDR

GENERAL RISK IDENTIFICATION



MER General Risks Drivers
Project Risk Team
7/2000
At PDR, then quarterly
MER Risk Drivers List

SPECIFIC RISK IDENTIFICATION/ASSESSMENT



Specific Risks with Potential Cost Impacts
Systems Managers, Project Engineer
7/2000
Continuously, With Planned Update Quarterly
Inputs to R. M. Database

Consolidation and Impact Assessment
Systems Managers, Project Engineer
7/2000
Quarterly
Significant Risk List, Refined Inputs to R. M. Database

Red/Yellow/Green Evaluation
Systems Managers, Project Engineer
7/2000
Quarterly
Inputs to Database

Review Risk List 
Project Risk Team
7/2000
Quarterly
Assignments to develop Mitigation Plans

MITIGATION





Mitigation Plans Development
PEMs, Systems Managers, Project Engineer
7/2000
Quarterly
Approved WAs with Mitigation Costs, Updated Project Cost Baseline

Revise Potential Risk Cost Impacts and Review with Project Reserves
Project Risk Team
7/2000
Quarterly
Revised Project Reserves Plan

DISPOSITION





Disposition Risks
Project Risk Team
7/2000
Quarterly
Decisions to Accept/Not Accept Risks

Table 8.1 Risk Management Activities and Timing (Continued)

ACTIVITY
Responsibility
Initial Release
Update Freq.
Product

VERIFICATION/VALIDATION




Verification and Validation of Risk Mitigation Actions
System Managers, Project Engineer
12/2000
Quarterly
Inputs to Quarterly R. M. Review

TRACKING & UPDATE





Weekly MAM Review of R. M. Database
MAM
12/2000
Weekly
New Risk Identification and Alerts to Project Manager

Monthly Management Reviews
Project Engineer
12/2000
Monthly
Status of Risks and Mitigation Actions

Quarterly Project-Wide Risk Update
Project Engineer
2/2001
Quarterly, 1 Month Prior to GMPC
Updates to R. M. Database, Inputs to GPMC

Table 8.2 Risk Management Process Tools and Techniques

· Risk Management Database (RMD)

· Informal project team assessments

· Formal and informal reviews

· Expert interviews

· 3rd Party Assessments

· Lessons learned, including results of the MCO and MPL failure review activities,

· Fault Tree Analyses / FMECA / FMEA

· Metrics such as technical and programmatic resource margins and liens

· Problem reports with residual mission risk, and waiver risk assessments

· Project mission phase peer reviews

· Development of mitigation plans

· Development of descope plans


Figure 8.1 MER Risk Management Schedule

APPENDIX 1: RISK APPRAISAL FORM

Risk Appraisal Form

RISK LOG #:_______                                 DATE SUBMITTED:______________

RISK SYSTEM AREA:         FS ___   MS ___  SCIENCE ___



RISK DESCRIPTION:



CONSEQUENCE OF REALIZED RISK: (impact to mission success, expected mission return, minimum mission return)



LIKELIHOOD OF OCCURRENCE:

High (90%)___   Significant (50%)___   Low (30%)___   Negligible (10%) ___

COST IMPACT:



SCHEDULE IMPACT:



RECOMMENDED RISK MITIGATION ACTION:  (description/goal, schedule for action)



APPENDIX 2: EXAMPLE FAULT TREE



APPENDIX 3: EXAMPLE FMECA
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Figure 6.1


MER Risk Management Process Flow





6.3


Identification of Specific Risks


 and Potential Project Resource Impacts


by Project Team





6.2


Identification of MER Risk Drivers


by Project Team


(from project unique characteristics


 and constraints)





6.4


Risk Assessment,


Rating of Likelihood and Impact


 by Project Engineer and Project Risk Team





6.4.2


Initial Red/Yellow/Green Classification 


by Project Engineer & Project Management Team





6.5


Assign Actions to Acquire Additional Information and/or Develop Risk Mitigation Plans


by Project Manager





6.7-6.9


Verify/Validate Risk Mitigation Actions,





Document and Report at GPMC Reviews,


by Project Engineer,





&, Monitor Risk Management Performance


 by MAM/Project Engineer





6.6


Disposition: Green Risks are Accepted, 


Plans for Non-Green Risks are


Accepted/Not Accepted





6.5


Develop Risk Mitigation Plans


and Include Costs in Work Agreements


by Cognizant Engineers





6.5


Revise Probable Risk Cost With Mitigation.


Compare to Available Reserves


by Project Engineer/Project MER























PLACE-HOLDER





Output/Result





Green


Risks





Risk Disposition





Documentation and Tracking





Verification/Validation


of Risk Mitigation Actions





Risk mitigation





Identification of


specific risks,


analytical assessments,


and evaluation





Identification of


general risks


and concerns





Present regular review s of


risk status to risk mgt team,


project MER, review boards, 


GPMC, etc


Update risk management database





Update risk management


database








27

_1032805847.xls
Sheet1

		

						Activity				CY 2000						CY 2001								CY 2002								CY 2003

								Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3

						Program Milestones										GPMC               &		GPMC               &		GPMC               &		GPMC               &		GPMC               &		GPMC               &		GPMC               &		GPMC               &		GPMC               &		GPMC               &

						Project Milestones						PMSDCR               &		PDR             &				CDR               &				ATLO               &										Ship               &		Launch               &

						Risk Management Plan				Prelim               &		Final               &								Update               &								Update               &						Update               &

						Quarterly Risk Management Review and Update Risks				Prelim               &		Final               &				Update               &		Update               &		Update               &		Update               &		Update               &		Update               &		Update               &		Update               &		Update               &		Update               &

						Mission Phase Risk Management Peer Reviews										Launch Cruise EDL		Surface





Sheet2

		





Sheet3

		






