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�
NASA’s project management approach on performance based contracts is to conduct an insight-based surveillance of ongoing design, fabrication, integration and launch preparation activities focused on programmatic risk management of cost, schedule and technological risks. Two complementary strategies of surveillance should be followed: (1) Assure general project progress through planned, non-intrusive evaluation of the contractor’s progress using agreed to activities & metrics and (2) CONDUCT FOCUSED ACTIVITIES TO REDUCE IDENTIFIED TECHNOLOGICAL/INTEGRATION RISKS. 


The monitoring of project progress provides confidence that the project will succeed because the processes are correct; RISK RESOLUTION STRATEGY ACTIVELY MITIGATED KNOWN PROBLEM AREAS WHILE CONSTANTLY PROVIDING AN ONGOING VIEW OF CRITICAL COST, SCHEDULE AND TECHNOLIGICAL RISKS. NASA will focus its surveillance activities toward cooperatively mitigating areas of high potential project risk while continuing insight monitoring of project progress. This plan discusses the risk management plan for the NASA FCF Project Office itself.


The purpose of risk management is to identify risks early in the program so that appropriate abatement plans can be implemented to reduce the consequences of the risk or likelihood that the risk will occur. The Risk Management Plan (RMP) specifies in detail how the programmatic risks of the Fluids and Combustion Facility (FCF) at the NASA FCF Project level are identified, documented, analyzed and mitigated. Programmatic risk included technical, financial, schedule and facility risks as well as other unique risks that will in anyway prevent total mission success. 


The RMP documents the formal procedure for evaluating all programmatic and system risks using formal predictive techniques and engineering and managerial judgment to evolve a comprehensive qualitative and/or quantitative description risk and cor�rective action requirements. The FCF risk management approach is defined in terms of organizational structure, information flow, and support mechanisms. Implementation details of risk management functions are described. Finally, the support tools utilized in managing FCF risks are discussed
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�
1	purpose


The purpose of the Risk Management Plan (RMP) is to specify the formal procedure for evaluating the project and its processes for cost, schedule and technical risks.  The RMP is directly based on NPG 7120.5A, NASA Procedures and Guidelines NASA Program and Project Management Processes and Requirements [which was signed by the administrator on April 6, 1998]. This document is also in compliance with GRC Center Level Procedure LeR-P2.9 Risk Management. The data and information developed by following this document will be used to evolve a comprehensive quantitative description of Risk Assessment design status, problem areas, and corrective action requirements.� Essentially, the performance of this detailed analysis of the cost, schedule and technical risks associated with the project design and its processes will ensure that the mission requirements of the Space Station Fluids and Combustion Facility (FCF) for the International Space Station (ISS) are met at the lowest possible cost.�


2	SCOPE and LIMITATIONS


The procedures itemized in this document should be used to evaluate all potential cost, schedule, and technological risks in the FCF and all other subprojects and ground support equipment (GSE). In the event of a conflict between this document and a higher level document, the higher level document requirements, etc., should take precedence.


Software risk management shall be supported by the software development organization. Based on review of the software risks generated, selected risks shall be incorporated into the FCF Risk Mgt. Database. 
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3	REFERENCE DOCUMENTS


3.1	APPLICABLE DOCUMENTS





LeR-P2.9�
ISO/BMS Risk Management Document�
�
NPG 7120.5A�
NASA Procedures and Guidelines NASA Program and Project Management Processes and Requirements�
�
FCF-DOC-003�
Baseline Concept Description (BCD) -- Fluids and Combustion Facility�
�
SARGE�
Standard Assurance Requirements and Guidelines for Experiments�
�
3.2	REFERENCE DOCUMENTS





LMU/SI1-94-SR-1�
An Introduction to Team Risk Management.�
�
MGT-OE-004 �
Work Instruction for Risk Management Process �
�
NHB 5300.4(1A-1)�
Reliability Program Requirements for Aeronautical and Space System Contractors.�
�
NHB 1700.1�
Basic Safety Manual�
�
NHB 1700.7.7B�
Safety Policy and Requirements for Payloads Using the Space Transportation System �
�
OE-SMA-015�
ISS Risk/Logic Diagram Review Process �
�
SARGE�
Standard Assurance Requirements and Guidelines for Experiments�
�
SSP 30000�
Space Station Program Definition & Requirements, Sec. 3,4�
�
SSP30309RD �
Safety Analysis and Risk Assessment Requirements Document�
�
SSP30309RE�
Safety Analysis and Risk Assessment Requirements �
�
SSP30525RA�
Integrated Risk Assessment System Requirements Definition Document �
�
SSP50134�
SSA RISK SUMMARY CARD�
�
SSP50175 �
ISS MANAGEMENT PLAN�
�
4	Introduction.


Risk management is a continuous process that identifies risks, analyzes their impact and prioritizes them. Risk management tracks risks, plans for risk mitigation and the implementation of mitigation plans. Risk management supports informed, timely, and effective decisions to control risks (or risk acceptance), and mitigation plan actions. It assures that risk information is communicated among all levels of a program/ project.


5	Overview of process


The FCF /project shall follow a continuous risk management process as shown in figure 2-1. This process will be iterated throughout the life cycle. This process shall begin with risk identification and an assessment of program/project constraints which will shape the risk policy; e.g., mission success criteria (primary and secondary); development schedule; budget limits; launch window and vehicle availability; international partner participation; legal, security, or environmental concerns; human space flight safety issues; “fail ops/fail safe” requirements; technology readiness; oversight requirements; and amount and type of testing. The risk management process shall continue with risk analysis, planning, tracking, and control. All risks shall be dispositioned before the delivery to operations or equivalent on technology programs.


��


NOTE: Communication and documentation extend throughout all of the functions.


Figure 5-1.  Description of Risk Management Functions.


6	Organization.


The FCF Project management office shall be responsible for the review and disposition of all risks with the assistance of the Office of Environmental, Safety and Mission Assurance providing review and tracking functions for risk identification, analyses, planning and control. All individual teams shall identify and submit any known risks. The Project management office in monthly (minimum) review meetings shall review, quantify and disposition all risks as well as assigning action items for the mitigation of risks. See Section 11, NASA-CONTRACTOR RISK MANAGEMENT GUIDELINES, for recommendation on risk management for contractors.


7	Process Details.


The following processes shall take place as part of the risk management function: 


The risk shall be identified. The risk shall be stated in terms of condition and consequence(s); capture the context of the risk; e.g., what, when, where, how, and why. 


The risk shall be analyzed. The risk shall be evaluated as to risk probability, impact/severity, and timeframe (when action needs to be taken); classify/group with similar/related risks; and prioritize. 


The risk shall be planned for. Action items will be assigned which include responsibility, approach (research, accept, mitigate, or monitor); if risk will be mitigated, define mitigation level (e.g., action item list or more detailed task plan) and goal; execute plan. 


The risk shall be tracked. The OSEMA System Risk Management Database program shall be used to acquire/update, compile, analyze, and organize risk data; report tracking results; and document verify and validate mitigation actions. This shall reside on server Lerc_safety [or other designated server as designated by OSEMA and FCF project management] with global read only access and update, create access by designated FCF project management and OSEMA support staff. 


The OSEMA System Risk Management Database helps fulfill the goals and strategies of the NASA FCF Project Risk Management Plan. It is based on the Software Working Group (SWG), and is on the principles described in the SEI (Software Engineering Institute) Continuous Risk Management Guidebook and the ISS Risk Data Management Application (RDMA). 


The purpose of The OSEMA System Risk Management Database is to provide an easily accessible way to store system risk information and thereby aid every step of the risk management cycle. It also provides a risk record archive, which makes tracking and analyzing risk much simpler.  Through the study of past risks, engineers can plan for and prevent future risks. Mitigation of these risks will also be more effective, because past methods and their results will be available for all to view in the archives.


System Requirements for the OSEMA System Risk Management Database are as follows: The database is designed to run in Microsoft Access 97, with a Windows 95 operating system application. It will run and be accessible over the Glenn Research Center computer network.


The risk shall be controlled.  Tracking results shall be analyzed. This will include how to proceed (replan, close the risk, invoke contingency plans, continue tracking); execute the control decisions. 


A detailed flow chart of the risk management process and details of risk management data to be collected are presented in the appendices.


8	Resources and Schedule


The risk management process shall start upon approval of this document, but no later than the CIR PDR. The process shall continue until completion of the mission. All risks shall be disposed of prior to the FRR for the project or the FRR for the specific flight item (e.g. Experimenter's payload). The project managers shall participate at a minimum, in a monthly risk review meeting (or subactivity of a meeting) where the risk management process is executed and especially where risk ratings are reviewed, assignment of action items is made and risk mitigation strategies are reviewed.
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9	EXPLANATION OF TERMS


The risk mitigation process shall be communication to all necessary project personnel and appropriate hard copy and database documentation shall be kept. As noted an on line database shall be kept with NASA GRC global access capabilities. 


For each primary risk (those having both high probability and high impact/severity; e.g., a Risk Assessment as defined in Figure 6-1, the following information shall be developed and maintained:


Title of Risk, A brief title stating what the risk is.


Description of the risk, including primary causes and contributors, actions embedded in the program/project to date to reduce or control it, and information collected for tracking purposes.


Primary consequences, should the undesired event occur.


Estimate of the probability (qualitative or quantitative) of occurrence together with the uncertainty of the estimate. The probability of occurrence should take into account the effectiveness of any implemented risk mitigation measures.


Significant cost impacts, given its occurrence.


Significant schedule impacts, given its occurrence.


Significant technical (and safety) impacts, given its occurrence.


Potential additional mitigation measures, including a cost comparison which addresses the probability of occurrence times the cost of occurrence versus the cost of risk mitigation.


Characterization of the risk as “acceptable” or “unacceptable” with supporting rationale. 


NOTE:  Characterization of a primary risk as “acceptable” shall be supported by the rationale, with the concurrence of the FCF project manager, that all reasonable mitigation options (within cost, schedule, and technical constraints) have been instituted.


Impact. The overall impact or rating of the risk based on the risk matrix.


Type of risk—Cost, schedule or technical (or a combination of the three).


Dates, assignments and status of the risk mitigation process (see database for details).
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Figure 9-1 Risk Categories and Classifications


10	DESCOPING


If descoping is required, all outstanding risks shall be against the portion of the project being lost shall be completed to the best of the cognizant personnel ability within 10 working days of the descope execution. This information shall be archived with other descope data. The risk management activity shall continue as long as engineering model or flight hardware or software is being developed and operated.


11	NASA-Contractor Risk Management GUIDELINES


Guidelines� for prescribing contractual requirements for performance based contractor(s) (PBCs) to develop their own risk management plan for FCF subprojects. Subsequent interaction with NASA FCF project management and with the PBCs is also given. The term subproject is used in this document to refer to the larger components of FCF: Combustion Integrated Rack (CIR); Fluids Integrated Rack (FIR); and Science Accommodations Rack (SAR). 


ONLY BY HAVING AN ONGOING INVOLVEMENT IN CONTRACTOR RISKS, CAN THE PROJECT PROVIDE MANAGEMENT INSIGHT AND VALUE ADDED TO THE OVERALL SUCCESS OF THE PROJECT DEVELOPMENT AND FLIGHT MISSION.





The monitoring, tracking, abatement and mitigation of risk as well as risk trade-offs are critical to project success. Also, it must be emphasized the use of this process by all product teams and all contractors is critical to project success. It is then, the FCF strategy to proactively and systematically manage risk to help ensure program success. The use of this process means real support by all participants, each FCF team member, whether contractor or civil servant. Therefore:


The Risk Management Process must be embedded into normal day-to-day activities.


All personnel should be encouraged to conceive of, identify and communicate potential risks.


Risk management must be delegated to the lowest WG/PCB level for analysis and processing.


Extensive training must be conducted in the risk management process.


Specific risk management plans must be finalized at the lowest possible level.


Complete top-down support and activity must be given to risk management.


Consideration of risk must be integrated into all major decisions�
Appendix a: acronyms


"WG"�
ad hoc working group�
�
AIT �
Analysis and Integration Team�
�
CIR�
Combustion Integrated Rack�
�
FCF�
Fluids and Combustion Facility�
�
FIR�
Fluids Integrated Rack�
�
FRR�
Flight Readiness Review�
�
IPT �
Integrated Product Team�
�
ISS�
International Space Station�
�
LxC �
Likelihood Times Consequence�
�
NASA�
National Aeronautics And Space Administration�
�
NPG�
NASA Procedures and Guidelines�
�
OSEMA�
Office of Safety, Environmental, and Mission Assurance�
�
PBC�
Performance Based Contract�
�
PCB�
Program Control Board�
�
PRAB �
Program Risk Advisory Board�
�
PRACA�
Problem Reporting and Corrective Action�
�
PRM �
Program Risk Management�
�
PRM IPT �
Program Risk Management Integrated Product Team�
�
RDMA�
 Risk Data Management Application�
�
RM �
Risk Management�
�
RMDB�
(ISS) Risk Management Database�
�
RMP�
Risk Management Plan�
�
SAR�
Shared Accomodations Rack�
�
SARGE�
Standard Assurance Requirements and Guidelines for Experiments�
�
SS �
Space Station�
�
SSIPT �
Space Station Integrated Product Team�
�
TBD�
To Be Done�
�
TEP �
Team Execution Plan�
�
WBS �
Work Breakdown Structure�
�
WG�
Working Group�
�



� The FCF risk management process does not duplicate existing risk management functions operating within FCF subprojects. It operates at the FCF level by collecting risk information (from all FCF subprojects and elsewhere) and analyzing information across all FCF subprojects to identify and track the effects of risks arising from one subproject area upon another and/or upon the overall FCF project.


The Fluid Combustion Facility (FCF) Fluids Integrated Rack (FIR), Combustion Integrated Rack (CIR), and the Science Accommodation Rack (SAR) are major subprojects which [tentatively] have their own risk management processes in place based on one or more contractor generated risk management plans imposed based on a Performance based contract. The roles, responsibilities, and relationships of these subproject risk management processes with the FCF-level risk management process are described in the appendices of this document. Roles and responsibilities of other FCF organizations, working groups, and teams (e.g., integration and test, security, interface control, independent verification and validation, etc.) are also discussed.


Future updates to this plan will be made using FCF configuration management procedures. The NASA FCF Project Management provides approval to the FCF risk management process by approving this document and its subsequent Document Change Notices (DCNs) and/or revisions and PBC generated RMPs.


� The purpose of this document is to assure that appropriate, efficient, and cost-effective protective measures are incorporated into FCF to guard the project against potential risks. The plan presents the existing risk management processes of FCF subprojects, identifies the FCF risk management organization and responsibilities, and details the FCF risk management process. This risk management process will: (1) Identify potential sources of risk and identify risk drivers. (2) Quantify risks and their impacts on cost, schedule and performance. (3) Determine the sensitivity of interrelated risks among various FCF subprojects. (4) Determine alternative approaches to mitigate moderate to high risks. (5) Recommend action plans to mitigate, control, or accept each risk.


� It is recommended that all prime contractors submit as part of their bid a risk mitigation plan which shall include at a minimum the following sections: (1) Introduction which shall give the purpose, scope, assumptions, constraints, and policies pertaining to this plan and the program risk management process. (2) Overview which shall give the overview of risk management process and data flow and the way  it integrates and relates to other program management activities. (3) Organization Description which shall give roles, and responsibilities of the program, customer, and suppliers.(4) Process details which shall give risk management process and related procedures, methods, tools, and metrics for each major function. (5) Resources and schedule which shall include schedule, milestones, and required resources for risk management activities. (6) Documentation of risks which shall describe the way  risk information is documented (e.g., data base and templates), retained, controlled, and used. (7) Methodology which shall describe the methodology to be used should descoping be required. Provide the ultimate descoped performance below which the activity would no longer be valid.
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