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Assessment Agreement

I, the student and supervisor named on the front cover of this Project Plan agree that the project as described in this Project Plan shall be the objectives against which the students are assessed in the courses the students are enrolled in to perform this project.
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1 Statement of Work

1.1 Background

1.  In 2007, a project was conducted by mechanical engineering students of the University of Adelaide on behalf of ASC Pty Ltd. The project aimed to develop ‘an intuitive diesel engine software model and test bench to enable real time evaluation of the improved engine control systems offered by an electronic governor’ (ASC Pty Ltd 2007, Diesel Engine System Modelling).   

2. The purpose of the project was to evaluate an electronic governor controlling the speed of a diesel engine operating in a marine environment. The governor controls the speed by adjusting the amount of fuel inputted into the diesel engines’ fuel injection system.
3. The existing model considers speed control only, referred to as ‘DUMB mode’. An upgrade to ‘SMART mode’ configuration includes regulation of the load via environmental inputs into the control system. The aim of this project is to upgrade the DUMB mode model to a SMART mode model as a diagnostic tool for this unproven control system.
1.2 Scope

1. The scope of this project is as follows;
· Project planning and preparation – Preparation includes test bench assembly and validation of existing diesel engine model
· Research - Literature review and description of diesel engine load control systems

· Analysis and Design - Explore and document design options for implementing load control

· Modelling the Design - Update an existing theoretical model from an electronic governor system operating speed control, to a system operating speed and load control

· Testing and Verification - Testing and verification of the load control model.

·  Integration and Test Plan - Deriving a test plan for implementing and testing load control on a real diesel engine test bed
1.3 Assumptions

1. It is assumed that the project conducted in 2007 is of a good standard and correct according to the method used. The diesel engine model was verified using real data collected during trials conducted by ASC Pty Ltd.
1.4 Confidentiality Statement

1. This project may contain information that is commercial-in-confidence to ASC Pty. Ltd. This commercially sensitive material may only be disclosed to personnel of the University subject to the terms of the duly executed Non-Disclosure Agreement (NDA) between the University and ASC, and only on a need to know basis. Disclosure to third parties is not permitted except with the prior written consent of ASC and subject to obligations of confidentiality being placed on that third party that are acceptable to ASC.
2. The project may also contain confidential information that ASC has a license to use from Kockums AB of Sweden. This Kockums IP is subject to strict requirements regarding purpose and ASC is only able to disclose to nominated personnel of the University where the University has signed a Kockums-specific Confidentiality Deed (this Confidentiality Deed is distinct from the NDA referred to above).
3. Any queries regarding confidentiality requirements should be directed to ASC’s Commercial and Legal Department.
1.5 Duration and Location of Project

1. The project shall be conducted during study period 2 and 5 of 2009 until the last deliverable is achieved. See Table 2 - Project Key Dates.
2. The work shall be performed at ASC Pty Ltd, Mersey Road, Osborne under the guidance of the ASC mentor.
1.6 Acceptance Criteria and Penalties
1. The deliverables listed in Section 6 provide the acceptance criteria of this project. The deliverables are weighted and must be presented to the Course Coordinator no later than the dates provided in Table 2. 
2. There are penalties that may be imposed on the project mark and they are addressed in the remainder of this section.
3. A seminar shall be conducted on the project and forms part of the project deliverables (section 6). The seminar can be rescheduled on medical and compassionate grounds as accepted by UniSA for deferred assessment purposes otherwise the deliverable will be graded as ‘Did Not Sit’. 
4. The seminar for this project shall be a closed room to those that have not signed the agreements as described in section 1.4.
5. Full attendance is required at seminars unless acceptable grounds can be proved to the Course Coordinator. Acceptable grounds are those medical and compassionate grounds accepted by UniSA for deferred assessment purposes, or an on-going commitment to an employer. A penalty of 1% per hour of absence shall be applied to the project grade otherwise.
6. Full attendance is required at the Industrial Seminar Day unless acceptable grounds can be proved to the Course Coordinator. Acceptable grounds are those medical and compassionate grounds accepted by UniSA for deferred assessment purposes. A penalty of 10% on the project grade will be applied otherwise.
7. A capping of 80% will be applied to the project marks if the model of the load control system can not be operated.
1.7 Applicable Standards

1. The project shall be conducted according to UniSA requirements, ASC Pty Ltd processes and the standards they refer to.
1.8 Contractor Involvement

1. During the course of the project, it may be a requirement to seek information and advice from the following manufacturers;

· Hedemora Diesel AB (Diesel Engine manufacturer)

· Heinzmann GmbH & Co. (Electronic Governor control unit and actuator manufacturer)
· Jeumont-Industrie (Generator manufacturer).

1.9 Definitions and Acronyms
	Definitions

	‘may’
	Means a discretion to perform

	‘shall’
	Means an obligation to perform

	‘should’
	Means advice or guidance

	‘will’
	Used in statements of fact

	‘verify’
	To establish and document that the project meets the requirements

	‘validate’
	To confirm that the project meets the requirements 

	DUMB mode
	Speed control

	SMART mode
	Speed and load control


	Acronyms

	CoA
	Commonwealth of Australia

	DoD
	Department of Defence

	DSME
	Directorate of Submarine Engineering

	IP
	Intellectual Property 

	NDA
	Non-Disclosure Agreement

	PC
	Personal Computer

	UniSA
	University of South Australia

	WBS
	Work Breakdown Structure 


2 Work Breakdown Structure

2.1 Schedule
Table 1 - WBS Dictionary

	Level 1
	Level 2
	Level 3

	Final year project -  
	Assemble Test Bench
	Install dSPACE and MATLAB software and hardware

	Electronic Governor 
	
	Connect diesel engine model to electronic governor system

	Load Control
	
	Test diesel engine model for correct operation

	
	
	

	
	Project Abstract
	Identify design inputs and outputs

	
	 
	Write draft project abstract

	
	 
	ASC review of project abstract

	 
	 
	DoD/DSME review of project abstract

	 
	 
	Deliver project abstract to UniSA

	 
	Project Plan
	Write draft project plan

	 
	
	ASC mentor review of draft project plan

	 
	
	Update project plan

	 
	
	ASC review of draft project plan

	 
	
	DoD/DSME review of draft project plan

	 
	 
	Deliver project plan to UniSA

	 
	Literature review
	Research for literature review

	 
	
	Write draft literature review

	 
	
	ASC mentor review of draft literature review

	 
	 
	Update draft literature review

	 
	Project Requirements
	Write draft project requirements

	 
	
	ASC mentor review of project requirements

	 
	 
	Update project requirements

	 
	Design Concepts
	Develop design concepts

	 
	
	ASC mentor review of design concepts

	 
	 
	Update design concepts

	 
	Modeling
	Develop theoretical model of concept

	 
	 
	ASC mentor review of model

	 

 
	System Test Plan
	Write draft system test plan

	
	 
	ASC mentor review of draft system test plan

	
	Engineering   
	Finalise theoretical model & draft of system test plan

	
	Report (100%)
	ASC mentor review of completed sections

	
	
	DoD/DSME review of completed sections

	
	 
	Deliver project document to UniSA


1. The schedule follows the structure of the WBS Dictionary in Table 1.

2. The schedule also contains the deliverables listed in Section 6 and the key dates listed in Table 2.
Table 2 - Project Key Dates
	Event
	Date

	Submittal of Abstract and Project Plan
	24/04/09  -  End of mid-semester break SP2

	Submittal 1st Draft of Research Paper
	12/06/09  -  Friday of Week 13 SP2

	Submittal 2nd Draft of Research Paper
	18/09/09  -  Friday of Week 8 SP5

	Seminar 
	23/10/09  -  Friday of Week 11 SP5

	Independent Inspection of Project
	02/11/09-06/11/09  -  During Week 13 SP5

	Industry Seminar Day
	02/11/09-06/11/09  -  During Week 13 SP5

	Submittal of Engineering Report (100%) 
	06/11/09  -  Friday of Week 13 SP5

	Submittal of Logbook
	06/11/09  -  Friday of Week 13 SP5

	Inspection
	06/11/09  -  Friday of Week 13 SP5

	Submittal of Final Draft of Research Paper
	06/11/09  -  Friday of Week 13 SP5

	Submittal of Project Webpage
	09/11/09-13/11/09  -  During Week 14 SP5

	UniSA Supervisor Project Meetings
	Every three weeks during the year

	ASC Mentor Project Meetings
	Every fortnight during the year


3. The schedule aims to consider the time required to progress documents through the ASC approval process. It is advised to allow 15 days for approval by the Department of Defence (DoD).
2.2 Cost
1. There shall be no cost to UniSA for this project. All costs shall be covered and controlled by ASC Pty Ltd.
2.3 Product testing method

1. The theoretical model cannot be compared with existing data as SMART mode has not been previously implemented in a trial. It is also unknown as to how the control system will respond in given conditions. However, there is documentation from the system manufacturer on how the system could behave in SMART mode and what diesel engine parameters are targeted for improvement by the SMART mode upgrade.
2. The DUMB mode model has been verified against existing trial data and is assumed to be correct.
2.4 Deliverables in each work process

1. The project deliverables and their content are listed in Section 6. 
2. The work required to achieve each deliverable is listed in Table 1.
Program Management

1. The project shall be coordinated by the student engineer under the guidance of the ASC mentor and UniSA supervisor.

2. Meetings shall take place with the student engineer and ASC mentor once a fortnight, and with the student engineer and UniSA supervisor every three weeks, to;

· Report progress 

· Recognise risks to the project 

· Discuss technical direction of the project

3. Risks to the project shall be assessed and managed according to Section 4.

4. The program shall follow the schedule in Section 2. If the program moves to the right, efforts must be made to return to schedule. If this is proved to be difficult to achieve, this risk must be discussed with both ASC mentor and the UniSA supervisor to formulate a plan of action at the earliest opportunity.
5. A main constraint to the program is the requirement to seek approval from three departments within ASC plus two departments within the Commonwealth of Australia (CoA). The schedule aims to consider the time required for approval. If the required time proves to be longer in practice, the schedule must be updated accordingly.
6. All tasks will be conducted by one engineering student therefore the student must split his/her time effectively to cover overlapping tasks as displayed in the schedule.

7. A record of lessons learnt during the project shall be kept in the Projects folder and submitted within the Engineering Report to aid student growth and future projects.

3 Risk Management

1. The following table uses the guide in Appendix B – Risk Management Guide
Table 3 - Risk Management Plan
	Risk ID
	Risk Description
	Impact
	Consequence


	Likelihood
	Risk Index
	Risk Response
	Contingency Plan

	1
	Short term illness 
	Project could fall behind schedule 
	Minor
	Probable
	16 
	Accept
	Once recovered, the student shall endeavor to recover lost time

	2
	Long term illness 
	Project will fall behind schedule 
	Major
	Remote
	14
	Accept
	The student shall ask the university for an extension 

	3
	Misjudgment of students’ capability to accomplish project goals.
	Failure to achieve project goals  
	Major
	Remote
	14
	Mitigate
	The student has numerous resources at university and ASC that should be used fully. First contact for help is the ASC mentor and the UniSA supervisor

	4
	Unable to acquire funding for the Real-time Workshop toolbox software 
	Failure to achieve project goals  
	Major
	Remote
	14
	Accept
	The software is not available at UniSA. If the software cannot be purchased by ASC, the project will come to an end

	5
	The diesel engine model does not work in its original state
	Failure to achieve project goals. High impact on schedule 
	Major
	Occasional
	11
	Mitigate
	Use the information in the Dumb Mode Project document to reconstruct the model

	6
	Failure of Electronic Governor control box and/or actuator
	Impact on schedule
	Minor
	Remote
	19
	Mitigate
	Use another box and/or actuator. There are 21 of each in total 

	7
	Inaccurate information used
	Impact on accuracy of work
	Major
	Occasional
	11
	Mitigate
	The student shall double check sources of information for correctness and relevance 

	8
	Unable to acquire necessary information
	Impact on accuracy of work
	Major
	Occasional
	11
	Mitigate
	The student shall investigate all sources available to acquire the information. If not available, assumptions made shall be noted in the report


2. All risks except Risk 6 are considered medium risks. They require careful monitoring during the course of the project to see if they develop into an issue.
3. An Issues Log shall be created to record issues as they occur. The log will be reviewed and updated during the project and kept in the Projects folder.
4. The issues shall be assessed and labeled as a ‘low’, ‘medium’ or ‘high’ impact in the logs.

5. To enable risk prevention, the following actions shall occur during the course of the project:
· Update the schedule weekly to determine whether the project is on schedule. Update the risk management logs accordingly.

· Conduct fortnightly meetings with the ASC mentor, recording minutes in the Project Logbook.

· Conduct three weekly meetings with the UniSA supervisor when necessary, recording minutes in the Project Logbook.

· Monitor the Risk Management Logs regularly and discuss relevant courses of action in mentor meetings.

6. In the event that a risk develops into a project ‘show-stopper’, a meeting shall take place between the projects’ engineer, the ASC mentor and the UniSA supervisor to determine an appropriate course of action.

Resources Required

1. The following resources shall be provided by ASC Pty Ltd.
Table 4 - Resources Required

	

	Facilities
	Desk with telephone

	
	Corporate Network Connection

	

	Equipment
	PC (with spare 32-bit PCI slot)

	
	dSPACE System Hardware

	
	Electronic Governor Control Box

	
	Electronic Governor Actuator

	
	24Vdc Power Supply

	
	Geared Potentiometer

	

	Software (included software description somewhere)
	MATLAB (release 2006a+ onwards)

	
	Simulink (release 2006a+ onwards)

	
	MATLAB Real-Time Workshop Toolbox

	
	dSPACE Software – RCP and HIL

	

	Programs
	Microsoft Office

	
	Internet Explorer

	

	Data Files
	MATLAB code from DUMB Mode project

	
	Simulink Model from DUMB Mode project

	

	User Guides
	dSPACE Manuals

· DS1104 Hardware Installation and Configuration

· Quick Software Installation Guide

· First Work Steps

· ControlDesk Experiment Guide

· ControlDesk Automation Guide 

· RTI & RTI-MP Implementation Guide

· Release New Features & Migration 

MATLAB Manuals

· MATLAB Fundamentals and Programming Techniques

· Modeling Dynamic Systems with Simulink

· MATLAB & Simulink Student Version Guides


Deliverables

1. The following deliverables shall form the content of the project to be assessed.

Table 5 - Deliverables and Weighting

	Deliverable
	Content
	Weighting

	Project Plan
	· Statement of Work

· Work Breakdown Structure

· Program and Risk Management

· Resources and Deliverables List

· Organisational Structure

· Project Needs
	30%

	Submission of Engineering Report – 100% complete
	· Literature Review

· Project Requirement Specification

· Design Concepts 

· Theoretical Model of a Concept
· System Test Plan
	45%

	Log Book and Data/Information File
	· Dated entries of ideas, meeting notes and discussions

· Verification and Validation Data

· Research 

· Issue and Risk Logs
	5%

	Project Web Page
	· Summary of Project Content
	5%

	Independent Inspection
	· UniSA Inspection
	5%

	Inspection
	· UniSA Inspection
	5%

	Seminar
	· Closed seminar attended by UniSA assessors and ASC personnel only
	5%

	Research Paper
	
	Non-graded pass required


4 Organisational Structure
1. The engineering of this project shall be performed by one person therefore it is not necessary to discuss the organisational structure of an engineering team.

2. However, there are project stakeholders that require identification and clarification of their role. 

3. All employees of UniSA that will come into contact with the project during the year shall sign a non-disclosure agreement to prevent commercially sensitive intellectual property (IP) entering the public domain.
Table 6 - Contact List

	Name of Stakeholder
	Role 
	Responsibility

	Leonie Potgieter
	Student 
	Engineering the project

	N/K at this stage
	University Faculty Administration
	Course Admin & Certification, Invoicing, Policy

	Jan Machotka
	University Course Coordinator
	Project Approval, Course Deliverables & Schedule

	Jan Machotka
	Faculty Student Supervisor
	Student & Project Management

	N/K at this stage
	Faculty Assessors
	Deliverable Grading

	Lauren Smoker
	ASC Human Resources
	Student Employment

	Norm Hanel (2008) & John McLaughlin (2009)
	ASC 4th Year Project Coordinator
	ASC Project & Mentor Selection, ASC Communication with UniSA, Project Payment, Contractual Arrangements

	Glenn Bate
	ASC Mentor (Design & Engineering)
	Student Supervision, Technical Review, process Tailoring & Monitoring

	Natalie Mead
	ASC Legal
	Contractual Items & Content

	Amy Lambert
	ASC Communications
	Corporate Message/Brand

	Dan Pangrazio
	ASC Security
	Security Issues

	Lea Gunn
	ASC Configuration Management
	Document/IP Control


Needs

1. ASC Pty Ltd requires a diagnostic tool for investigating an electronic governor operating in SMART mode. This tool will provide information to determine the best method of interfacing an electronic governor load control system to a power generation system that consist of a diesel engine driving a generator, and associated control equipment. 
Table 7 - Project Needs
	Need Identification
	Description of Need

	N01
	The model of the system needs to represent a diesel generator under load and speed control in the marine environment

	N02
	The model of the system needs to represent a system operating under constant load

	N03
	The model of the system needs to represent a system operating at constant speed

	N04
	The model of the system needs to be user friendly 

	N05
	The model upgrade to include load control must not interfere with the engine speed control
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Table 8 – Consequences of Risk
	Consequence
	Description

	Catastrophic
	Fail to meet core requirement of product

	Critical
	Fail to achieve one or more of the significant requirements

	Major
	Can meet requirements but fail to meet key sections of product

	Minor
	Can meet requirements but fail to meet non-critical sections of product


Table 9 – Likelihood of Risk

	Likelihood
	Description

	Frequent
	Highly likely to occur during project

	Probable
	Likely to occur during project

	Occasional
	Unlikely but can be expected to occur during project

	Remote
	Unlikely but possible to occur during project

	Improbable
	Very unlikely and may not occur during project


Table 10 - Calculating the Risk Index

	
	
	
	
	

	
	 
	Consequence
	 
	 

	Likelihood
	Catastrophic
	Critical
	Major
	Minor

	Frequent
	1
	3
	7
	13

	Probable
	2
	5
	9
	16

	Occasional
	4
	6
	11
	18

	Remote
	8
	10
	14
	19

	Improbable
	12
	15
	17
	20


Table 11 - Risk Acceptability

	Risk Index
	Risk Level
	Risk Acceptability

	1 to 5
	Extreme
	Unacceptable

	6 to 9
	High
	Tolerable but review constantly to enable risk reduction

	10 to 17
	Medium
	Tolerable but review regularly to stem increase in risk and to enable risk reduction 

	18 to 20
	Low
	Acceptable with regular review to stem increase in risk


Table 12 - Risk Response (Ref 1)

	Risk Response
	Strategy

	Avoid the Risk
	Remove the risk from the project i.e. replace a supplier

	Transfer the Risk
	Make someone else responsible i.e. contract out a particular part of the project

	Mitigate the Risk
	Take actions to lessen the impact or chance of the risk occurring i.e. if the risk relates to availability of resources, draw up an agreement and get sign-off for the resource to be available.

	Accept the Risk
	The risk might be so small the effort to do anything is not worth while.
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