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Team XXXX		Pre-PDR vN.N
1.0 Document Purpose

This document describes the preliminary design for the ZZZZZ experiment by Team XXXX for the LAACES Program.  It fulfills part of the LAACES Project requirements for the Preliminary Design Review (PDR) to be held XXX, XX 20XX.

1.1 Document Scope

This PDR document specifies the scientific purpose and requirements for the ZZZZZ experiment and provides a guideline for the development, operation and cost of this payload under the LAACES Project.  The document includes details of the payload design, fabrication, integration, testing, flight operation, and data analysis.  In addition, project management, timelines, work breakdown, expenditures and risk management is discussed.  Finally, the designs and plans presented here are preliminary and will be finalized at the time of the Critical Design Review (CDR).

1.2 Change Control and Update Procedures

Changes to this PDR document shall only be made after approval by designated representatives from Team XXXX and the LAACES Institution Representative.  Document change requests should be sent to Team members and the LAACES Institution Representative and the LAACES Project.

2.0 Reference Documents

[Include and number the documents that provide background or supporting information and include in the write-up as references.]


3.0 Goals, Objectives, Requirements

3.1 Mission Goal

[Describe the primary goal of your mission in no more that 2 to 3 sentences.  Your statement should clear and concisely describe what you are going to do, where you are going to do it and why you are doing it.]

3.2 Objectives

[Your list of objectives should be specific items that you will have accomplished at the end of your mission.  When thinking about and writing up your objectives make sure they are realistic, time-specific and include a measurable.  The objectives are divided into two categories: Science and Technical]

3.2.1 Science Objectives

[These are items that are related to the “knowledge” or “science” returned by your mission]



3.3 Science Background and Requirements

[This section will need to include information, derived from web & library sources, which provide a rationale for your mission as well as a context for your proposed measurements.]

 (
Figures, plots, tables illustrating previous and expected results.
)3.3.1 Science Background

[Here you include a description, including data, plots, and tables of numbers, of what and why you want to do your particular measurement.  It is also particularly important to include information on “expected results” based upon previous measurements and/or calculations.  This is a critical section!  Without a good understanding of your science background you will not be able to accurately define your requirements and, consequently, design your payload.  In other words, you must explicitly discuss numbers and data that will be later used in specifying your science and technical requirements.]

3.3.2 Science Requirements

[Requirements are items that must happen if your mission goal and objectives are to be accomplished.  These items are derived from the science background and science objectives and specify the nature of the science dataset necessary to accomplish the stated goal and objectives.  For example, if you are studying temperature as a function of altitude, you might specify measuring a temperature in the range of –70 to 30 degrees C, with an accuracy of say 0.5 degrees C every 100 feet.  In other words, your science background must explicitly show where the numbers that you use to specify your requirements came from. You may need to update these as your design matures and you test and prototype hardware.]


3.4 Technical Background and Requirements

[This section describes, in essence, the “principle of operation” of your experiment.  It provides a technical description of how your experiment works as well as the necessary requirements.]


3.4.1 Technical Background

[This section describes how your experiment is supposed to work.  What measurements is your payload going to make? What techniques will you use to make these measurements?  How do your sensors function?  What are your equations for analyzing your data?]

3.4.2 Technical Requirements

[These items are derived from the science objectives and science requirements and specify the physical/technical aspects of the experiment necessary to accomplish the stated goal, objectives, and requirements.  Continuing the example from 3.3.2 … knowing that the balloon rises at a rate of about 1000 feet/minute, you would need a sampling frequency of once every 10 seconds.  The temperature range and accuracy will tell you how many bits you will need per measurement.  Finally, your sampling rate, bits per measurement, plus knowing how long the flight will last, tells you how much on-board memory storage will be needed. You may need to update these as your design proceeds and you test and prototype hardware.]


9.0 Master Schedule

[This section describes how you will organize and manage the effort associated with your payload.  You may want to use Microsoft Project to organize your WBS, Staffing Plan and Timeline.

Note: For the Pre-PDR document only a limited version of sections 9.2 and 9.3 are required.  See these sections for further details.


9.1 Work Breakdown Structure (WBS)

[The WBS is a list of all the work tasks, in hierarchical form, for the project. It needs to be comprehensive and forms the framework for all the project staffing, budgeting, assignments and scheduling.]  This section will be required for the PDR, but not for the Pre-PDR


9.2 Staffing Plan

[Lists the individuals assigned to each WBS task and is used to determine if tasks are adequately staffed or if individuals are overloaded.]

For the Pre-PDR only:  You need to identify the team members who will have the lead responsibility for the following major task categories: project management, science requirements, electronics, flight software, mechanical, integration, system testing, calibrations, data processing and analysis, and documentation.  Note that the lead does not do ALL the work associated with a particular category.  Rather, the lead coordinates the effort of several team members working on tasks within that category. For example, all team members participate in documentation under the direction of the project management lead.  Another example is that under electronics, there are tasks such as power system, sensor interfacing, assembly, and component testing, all of which could be assigned to different team members.  For the Pre-PDR you only need to identify the leads, but for the PDR you will need to develop a full WBS and assign responsibility for each task.


9.3 Timeline and Milestones

[This section includes a list of key milestones (and associated dates) for the project and a Gantt chart timeline.  The timeline should be a weekly schedule organized by major WBS elements. ]

For the Pre-PDR only:  Provide a simple, high level Gantt chart schedule showing only your major milestones and project task categories.  Note that milestones are events which, technically, have no time period.  Tasks require an extended time period to complete.  Your chart needs to show the sequencing of the major tasks, which tasks need to be completed by the time of a particular milestone, and how much time is needed for each task.  The major milestones and project task categories for your schedule are as follows:

Major Milestones:
PDR	February 8, 2011
Pre-CDR	March 10, 2011
CDR	March 29, 2011
FRR	May 3, 2011
Launch	May 24, 2011
Science Presentation	May 26, 2011

Major Project Task Categories:
Science Requirements
System Design
Electronics Design
Electronics Prototyping & Development
Flight Software Design
Flight Software Prototyping & Development
Mechanical Design
Mechanical Prototyping & Development
Data Processing & Analysis Plan Development
Flight Payload Component Fabrication
Flight Payload Integration
System Testing
Calibrations
Flight Operations
Data Processing & Analysis



12.0 Glossary

[Define any terms that are used in your document.  See below for examples.]

LAACES	Physics & Aerospace Catalyst Experiences in Research
CDR	Critical Design Review
FRR	Flight Readiness Review
PDR	Preliminary Design Review
TBD	To be determined
TBS	To be supplied
WBS	Work breakdown structure
