	CMU 17-614
	Engineering Software Intensive Systems
	Summer 2005

	Tutor: Dr. Sam Harbaugh
	MBARS Project
	

	Team Name: McNAV


	Project Risks Analysis & Mitigation Document

MCNAV001Lunar Robot
	Due: 08/01/05



MCNAV

Project Risks Analysis & Mitigation (PRAM)

Team MCNAV

	Carnegie Mellon University.
	12121212
	Rev: 0.1

	17614 - Engineering Software Intensive Systems

Carnegie Mellon University

Summer ‘05
	

	DUE DATE:
	01 July, 2005

	TITLE:
	DARPA Lunar Grand Challenge 2005 - MBARS 

	AUTHOR(s):
	Team MCNAV
	DATE:
	08 July, 2005

	REVIEWED BY
	Team MCNAV
	DATE:
	

	APPROVED BY:
	Team MCNAV
	DATE:
	

	ABSTRACT:
	This document lists identified project risks that could jeopardize the mission of the MCNAV001, a competitor in the DARPA Lunar Grand Challenge. Also included are risk analysis, mitigation, and risk database management strategies by the McNAV team.


Revision History

	Rev
	Date
	Control #
	DocBoss
	Change Comment

	V0.1
	06-30-2005
	1112
	Gurmit Lotey
	Create the template

	V0.2
	07-01-2005
	1112
	Gurmit Lotey
	Template Reviewed By GCA & CW

	V0.3
	07-13-2005
	1112
	Gurmit Lotey
	Spreadsheet inserted – Team feedback

	V1.0
	07-16-2005
	1112
	Gurmit Lotey
	Draft – Updated Team feedback

	V1.1
	07-22-2005
	1112
	Gurmit Lotey
	Separated Spreadsheet Link provided. Implemented DCR by Sam/GHC/GCA

	
	
	
	
	


Table of Contents

11.
Introduction

1.1
Definitions
1
1.2
References
1
2.
McNAV Risk Management Considerations
2
2.1
Seven Principles of Risk Management
2
2.2
Functions of Risk Management
2
2.3
Risk Information Logging
2
2.4
Risk Classification
3
3.
Continuous Project Risk Management
4
3.1
Managing Top Ten Project Risks
4
3.2
McNAV Project Risk Management Details
4
















1. Introduction


The purpose of the Project Risks and Mitigation Strategies Document is to provide insights for supporting informed decision making during the development of the MCNAV001 project by identifying the risks impacting the completion of the project, and proposing appropriate response strategies that, when implemented will mitigate those risks. 
1.1 Definitions

Table 1 – MBARS Terms and Acronyms

	Acronym
	Translation
	Definition

	DARPA
	
	Defense Advanced Research Projects Agency

	MBARS
	
	Moon Based Autonomous Robot System

	MCNAV
	
	Moon Circum-Navigating Autonomous Vehicle

	OCD
	
	Operational Concept Document

	E-Stop
	
	Wireless Emergency Stop Units

	PRAM
	
	Project Risk And Mitigation

	CMT
	
	Configuration Management Tracking

	RMP
	
	Risk Management Plan

	DCR
	
	Document Change Request


1.2 References
( Reference documents are listed in the footnote section below. 


	
	

	
	

	
	

	
	


2. McNAV Risk Management Considerations

2.1 
2.2 
This section briefly describes the Project Risk Management methods and techniques that McNAV Team have deployed to identify potential project risks, derive analytical responses and therefore avoid uncertain results and losses

2.3 Seven Principles of Risk Management
The Team has considered seven (7) Risk Management Principles
 (RMP) outlined in SEI’s Improving Acquisition Practices web page on Risk Management including Global Perspective, Forward-looking View, Open Communication, Integrated Management, Continuous Process, Shared Product View, and Teamwork. 

2.4 Functions of Risk Management
Effective Project Risk Management requires that each identified risk, to the successful completion of the project at hand, must progress through a Risk Assessment Process (RAP) which is composed of the six (6) Risk Management Functions (RMF) 
that include Risk Identification (in a specific and consistent format), Analysis (risk probability, impact/severity, and timeframe – a process of transforming risk statement into decision forming information), Planning (risk mitigation approach), Tracking (data compilation and analysis), Controlling (Configuration Management), and Communicating (document process and decisions)
. In order to ensure that risks are completely addressed, the RMF process must be deployed iteratively and hence the notion of Continuous Risk Management  (CRM) throughout the various phases of project development.

An identified risk must be expressed clearly, concisely and informatively in order for it to be understood by the project stakeholders. SEI and NASA suggest that such a risk statement must compose of a description of the current cause of concern or condition that may lead to the loss and a context portion describing the loss itself or consequence. The McNAV Team shall document the identified risks in the format structured by NASN for consistency, as follows:

[given the <condition> there is a possibility that <consequence> will occur]

2.5 Risk Information Logging 
The identified risks shall be logged into a spreadsheet database using the criteria outlined in the following form. This shall provide a consistent basis for the understanding the project risks, performing proper analysis, deriving effective mitigation strategies, and serve as an adequate tool for communication amongst team members.

	McNAV – Project Risk Analysis & Mitigation (PRAM) Information & Control - gsl

	

	CM Tracking Risk ID #: PRAM-XX
	Date: 06/25/05
	Identified By: McNAV Team

	Statement of Risk:

Given the <condition>, there is a possibility that <consequence> will occur. 

	Context:

What, When, Where, How, and Why of the risk describing the circumstances, contributing factors, and related issues

	Group: M
	Consequence: M
	Impact: M
	Priority: M
	Severity: M
	Probability: M
	Timeframe: M

	Mitigation Strategy:

To mitigate this risk, the MCNAV Team shall implement the following:

· Action Items – a series of discrete tasks to mitigate the risk
1. xxxx

2. xxxxx

· Task Plan – a formal, large-in-scope, and well-documented plan.
1. McNAV Team shall not conduct this portion at the moment due to time constraints.

	Contingency and Action Trigger:

· Action Items – a series of discrete tasks to mitigate the risk
1. 

	Status: 
	Status Date: 88/88/88

	Approval: 
	Closing Rationale: 
	Closing Date: 88/88/88


2.6 Risk Classification
Risks Classification for analysis and mitigation shall follow the following scheme:

	McNAV – Project Risk Classification & Analysis - gsl

	

	Group
	Safety, Program, Funding, Resources

	Consequence
	Cost, Schedule, Performance, Quality

	Impact
	{H} Catastrophic, {M} Critical, {L} Marginal

	Priority
	High, Medium, Low

	Severity
	Critical, Serious, Moderate, Minor

	Probability
	High {> 70%}, Medium {30% < x < 70%}, Low {< 30%}

	Timeframe
	Near-term, Medium-term, Long-term


3. Continuous Project Risk Management
This section lists the major operational risks for the McNAV001 project identified during system development by the McNAV team in the PRAM Database. It includes the a list of identified risks, their assessment, mitigation strategies, and relevant risk management details. The analysis function of the RMP requires the prioritization of the most critical risks to be addressed.

3.1 Managing Top Ten Project Risks
Based upon the project time constraint, the McNAV Team has decided to document and manage the Top Ten project risks in terms of their consequences to the successful completion of the race. These Top Ten risks are tabulated in the attached PRAM Database below in order of priority. The priority order of the risks is arrived at through risk analysis and team consensus. 
3.2 McNAV – PRAM Database & Details
Individual project risk management details are presented in the PRAM Database. Use the link below to view the PRAM Database.

· [PRAM Database]






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































� � HYPERLINK "http://cio.doe.gov/ITReform/sqse/download/sqas21_01.doc" ��http://cio.doe.gov/ITReform/sqse/download/sqas21_01.doc�


� HYPERLINK "http://www.uces.csulb.edu/SPIN/media/ppslide/Hefner's%20SPIN%20Presentation.ppt" ��http://www.uces.csulb.edu/SPIN/media/ppslide/Hefner's%20SPIN%20Presentation.ppt�


� HYPERLINK "http://sepo.spawar.navy.mil/Risk_Management_Process_Expert_Mode.doc" ��http://sepo.spawar.navy.mil/Risk_Management_Process_Expert_Mode.doc�


� HYPERLINK "http://www.goldpractices.com/practices/frm/index.php" ��http://www.goldpractices.com/practices/frm/index.php�


� � HYPERLINK "http://www.sei.cmu.edu/programs/sepm/risk/main.html" ��http://www.sei.cmu.edu/programs/sepm/risk/main.html�


� HYPERLINK "http://www.sei.cmu.edu/sepm/risk/principles.html" ��http://www.sei.cmu.edu/programs/sepm/risk/principles.html�


� � HYPERLINK "http://cs.wwc.edu/~aabyan/Articles/PM.pdf" ��http://cs.wwc.edu/~aabyan/Articles/PM.pdf�


� � HYPERLINK "http://satc.gsfc.nasa.gov/support/ASM_FEB99/crm_at_nasa.html" ��http://satc.gsfc.nasa.gov/support/ASM_FEB99/crm_at_nasa.html�


� � HYPERLINK "http://satc.gsfc.nasa.gov/support/ASM_FEB99/crm_at_nasa.html" ��http://satc.gsfc.nasa.gov/support/ASM_FEB99/crm_at_nasa.html�
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