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Course Outline

Objective:      To produce Technical Officers (Engineering) with the theoretical and practical skills to effectively implement the Bureau's electronic maintenance and development program, as well having the capacity to keep abreast of changes in the field of electronics.

Duration:        48 Weeks

Participants:  6  -  12

Prerequisites: Completion of a Diploma of Engineering (Electronics stream)

Overview:      The course involves 30 weeks of theoretical and practical training on specific Bureau equipments and techniques, conducted in the BMTC, interspersed with 18 weeks of on-the-job training undertaken in the Regional Maintenance Centres.

                        Trainees are based in their state of recruitment and attend three separate training modules in the BMTC, being the Basic (13 wks),  Radar (12 wks) and Data Networks (5 wks) training courses. These courses are separated by periods of on-the-job training where the trainees consolidate the techniques learnt on course with practical applications encountered in the workplace.

                        On successful completion of the course trainees automatically advance to the TO2 level.

Syllabus: 

The broad content of each of the 3 training modules is listed below.

Basic Training Course:
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Radar Training Course
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Data Networks Training Course:
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Induction *
Subject Objectives:   To familiarise trainees with the  working environment of the Bureau, in both regional and Head Office settings, and the conditions of service of the APS including legislative responsibilities.

Contents:                   

[image: image25]Introduction to the Regional Office & Regional Maintenance Centre

[image: image26]Introduction to Head Office and the BMTC

[image: image27]APS conditions of service

[image: image28]Industrial Democracy

[image: image29]OH&S

[image: image30]EEO

Hours:            Lectures           14 hours

                                Tours               56 hours
                                   Total    70 hours

Assessment:               Nil

References:               [image: image31]Course notes

                                    

Regional Staff conduct the majority of this topic
 

Basic Training Course
Certificate III in Government *

Subject Objectives:   To provide trainees with the skills they require to efficiently and effectively carry out their roles and responsibilities as a Public Servant. 

Contents:                   

[image: image32]CPA Module 1A

[image: image33]Recognition of Prior Learning briefing

Hours:            Lectures           14 hours
                                  Total    14 hours

Assessment:               Assignments    100%

References:               [image: image34]Course notes

*Recognition of Prior Learning (RPL) will be used to determine future requirements for each individual trainee for completion of the Certificate in Public Administration.
* RMIT conduct this entire topic


Observational Meteorology *
Subject Objectives:   To familiarize the trainee with observing duties by demonstrating the use and expectations of equipment by operational staff. To provide a background in observational meteorology.

                                    This background will be used to reinforce the importance of calibration checks on all meteorological equipment for the purpose of climate data verification.

Contents:                   [image: image35]Surface Observations

                                    [image: image36]Upper Air Observations

                                    [image: image37]AWS Data Validation

Hours:            Lectures           12 hours

                                    Practical            9 hours
                                                Total    21 hours

Assessment:               Assignments    100%

References:               [image: image38]Course notes

                                    [image: image39] Manual for Meteorology Part 1

                                    

* MTO Instructors conduct this entire topic
Workshop Practices
Subject Objectives:  At the end of this unit the trainee should be able to

                                

1. Work on electrical equipment safely

2. Perform workshop tasks using safe work practices

3. Extinguish small oil and electrical fires (controlled conditions)

4. Climb masts/towers safely

5. Demonstrate proper use of test equipment

Contents:                   

[image: image40]Single & Three Phase systems

[image: image41]Electrical safety procedures

[image: image42]Behaviour in the workshop

[image: image43]Types of safety hazards

[image: image44]Fire types and classes #

[image: image45]Fire prevention and control #

[image: image46]Use of safety belts *

[image: image47]Safe climbing practices *

[image: image48]Use of Multimeters, CRO’s, Breakout Boxes etc.

[image: image49]Use of Signal Generators, Power Meters etc.

            

Hours:             Lectures           15 hours

                        Practical          20 hours
                                   Total    35 hours

Assessment:               Assignments    60%

                                    Examinations   40%

References:               [image: image50]Safe Procedures

                                        Electrical & Electronic Industries Training Manual

                                    

                                    [image: image51] Electrical Technology

                                        Edward Hughes

                                        (Pub: Longman)

                                    [image: image52] Electrical Procedures and Safety

                                        Bureau of Meteorology Instruction 

                                    

* SECV conduct these topics
# CFA conduct these topics

Soldering
Subject Objectives:  To enable the trainee to complete a designated soldering task, to the required standard, involving at least one of every type of soldering joint or process.

Contents:                   [image: image53]Soldering Metallurgy

                                    [image: image54]Use and care of soldering equipment

                                    [image: image55]Correct procedure for the completion of the following joints.

                                                .Rigid

                                                .Clench

                                                .Double clench

                                                .Turret terms

                                                .Boards pins

                                    [image: image56]Mounting of components

                                    [image: image57]Repair of PCB's

                                    

Hours:            Lectures           10 hours

                                    Practical          25 hours
                                                Total    35 hours

Assessment:               Assignments    60%

                                    Examinations   40%

References:               [image: image58]Course notes

                                    [image: image59] Soldering Handbook

 
PC Maintenance and Support
PC Based Equipments 

Subject Objectives:  To provide the trainee with the background knowledge of the development of the Intel family of microprocessors, and other peripheral devices, as they are implemented in the IBM (and compatible) series of computers.

                                    At the conclusion of the unit the trainee should be able to diagnose and repair faults on the entire range of  PC's and peripherals used by the Bureau.

Contents:                   [image: image60]Static Electricity & ESD awareness

                                    [image: image61]The 8088, 8086, 80286, 80386, 80486 & Pentium Microprocessors

                                    [image: image62]Memory and support Integrated Circuits

                                    [image: image63]Motherboards

                                    [image: image64]Monitors and Keyboards

                                    [image: image65]Disk Drives (Floppy, Hard, CD, USB)

                                    [image: image66]
Printers and other peripherals

[image: image67]
Operating systems

                                    [image: image68]Maintenance and repair techniques

                                    [image: image69]Diagnostic tools and Utilities

                                    [image: image70]PC based equipments (as used by the Bureau)

Hours:             Lectures           20 hours

                                    Practical          50 hours
                                                Total    70 hours

Assessment:               Assignments    40%

                                    Examinations   60%

References:               [image: image71]Course notes

Radiosonde
Subject Objectives:  At the completion of the unit the trainee will be able to fully comprehend the operation of the  DigiCora III System and be able to diagnose and repair system faults as required by Bureau maintenance policy. 

Contents:           [image: image72]DigiCora system overview

                          [image: image73]SPS311 digital receiver

                          [image: image74]Diagnostic software and techniques

                           [image: image75]Radiosonde flight using Metgraph application

Hours:            Lectures           10 hours

                       Practical          25 hours
                                  Total    35 hours

Assessment:               Assignments    40%

                                    Examinations   60%

References:               [image: image76]Course notes

                                    [image: image77] Equipment Handbooks

 
Automatic Weather Stations
Subject Objectives:  To give the trainee an understanding of the siting, calibration and verification requirements of AWS systems.

                                    To provide theoretical and practical training to enable the trainee to install, calibrate and diagnose system faults on AWS's in line with Bureau standards.

Contents:                   [image: image78]Introduction to telemetry systems 

                                    [image: image79]Sensor types and accuracy requirements

                                    [image: image80]AWS categories and reporting modes

                                    [image: image81]Site requirements (Inspection Handbook, spec 2013)

                                [image: image82]
Almos and Milos configurations

[image: image83]
Remote wind head

                                    [image: image84]Modem Splitter Unit

                                    [image: image85]Digital Display Unit

                                    [image: image86]The Met Console

                                    [image: image87]Calibration checking and reporting

                                    [image: image88]Maintenance and Faultfinding

                                    [image: image89]Data verification

Hours:             Lectures             35 hours

                                    Practical            70 hours
                                                Total    105 hours

Assessment:               Assignments    40%

                                    Examinations   60%

References:               [image: image90]Course notes

                                    [image: image91] Equipment Handbooks

Introduction to Faultfinding
Subject Objectives:  This unit consolidates all of the maintenance and fault diagnosis techniques learnt in the preceding units of the Basic Training Course and is an intensive period of practical exercises requiring the trainee to calibrate, diagnose and repair faults on numerous equipments. It is essentially a trial run of the duties the Technical Officer (Engineering) performs in the field.

Contents:                   [image: image92]Logical faultfinding techniques

                                    [image: image93]Types, applications and limitations of test equipment

                                    [image: image94]Software analytical aids

                                    [image: image95]The Fault reporting system (SitesDb)

                                    [image: image96]Engineering Services Documentation

                                    [image: image97]Faultfinding on all systems covered in Basic Course.

Hours:             Lectures             35 hours

                                    Practical          105 hours
                                                Total    140 hours

Assessment:               Assignments    100%

            

References:               [image: image98]Course notes

                                    [image: image99] Equipment Handbooks

On-the-job Training Unit 1
Subject Objectives:   To consolidate the skills learnt on the previous BMTC training course by involving the trainees in the regional maintenance programs, in particular the AWS program

To provide additional training on defensive driving skills and cabling to ACA block-cabling standards 

Contents:                   [image: image100]Undertake an AWS installation trip  

                                    [image: image101]Undertake an AWS field maintenance trip

                                    [image: image102]Undertake cabling Licensing program 

                                    [image: image103]Undertake Defensive Driving program

                                    [image: image104]Practice use of all types of Test Equipment 

                                    [image: image105]Practice Hand Soldering Techniques                     

Hours:            315 hours

Assessment:               Practical assessment

References:               [image: image106]Course notes

                                    

* Regional Staff and other authorities conduct this entire topic
 
Radar Training Course
Introduction to Radar Systems 
Subject Objectives:   To familiarize the trainee with the principles of Radio Aided Detection And Ranging systems including the basic theory of operation of Radar (both Windfinding and Weatherwatch) and microwave propagation and devices as they are used in radar systems.

Contents:                   [image: image107]Uses of Windfind and Weatherwatch Radars

                                    [image: image108]Block diagram of a simple Radar

                                    [image: image109]Ranging tracking and measurement systems

                                    [image: image110]Angle tracking systems

                                    [image: image111]Display systems

                                    [image: image112]Gain control techniques

                                    [image: image113]Propagation of microwaves

                                    [image: image114]Theory of the magnetron, PFN, waveguide etc.

Hours:            Lectures           25 hours

                                    Practical          10 hours
                                                Total    35 hours

Assessment:               Assignments    40%

                                    Examinations   60%

References:               [image: image115]Course notes

                                    

                                    [image: image116] Principles of Radar

                                        M.I.T. Radar School Staff

                                    [image: image117] Introduction to Radar Systems

                                        Merrill I.Skolnik

WF100 - Theory of Operation
Subject Objectives:  At the completion of this unit the trainee will have a thorough understanding of the theory of operation of the electronic circuits and electro-mechanical systems employed in the WF100 (5C and 6C)  radars. Coverage will normally be to component level.

Contents:                   [image: image118]WF100 (5C & 6C) system overview

                                    [image: image119]Transmitters/Receivers

                                    [image: image120]Servo Units

                                    [image: image121]Pedestals

                                    [image: image122]Scanner Systems  

                                    [image: image123]Optical Trackers 

                                    [image: image124]Radar Interface for PC Radwin

                                              

Hours:             Lectures           140 hours
                                                Total    140 hours

Assessment:               Assignments    40%

                                    Examinations   60%

References:               [image: image125]Course notes

                                    [image: image126] Equipment Handbooks

 
WF100 Radar Maintenance Techniques
Subject Objectives:  On successful completion of this unit the trainee will, with some further practical experience, be able to maintain the equipment in a fully operational state, taking into account Bureau maintenance policy, and rectify both system and component faults using logical diagnosis and testing techniques.       

            

Contents:                   [image: image127]Types and use of test equipment

                                    [image: image128]Safety when working with high voltages

                                    [image: image129]Faultfinding techniques

                                    [image: image130]Calibration procedures

                                    [image: image131]Routine mechanical maintenance

            

Hours:             Practical          35 hours
                                                Total    35 hours

Assessment:               Assignments    100%

                                    

References:               [image: image132]Course notes

                                    [image: image133] Equipment Handbooks

                                    [image: image134] Meteorological Engineering Instructions

Hydrogen Equipment
Subject Objectives:  To introduce the trainee to the principles of operation, safety requirements and maintenance procedures employed on the Electrolyser, Hogen and Remote Balloon Launcher.

Contents:                   [image: image135]Electrolyser theory & maintenance

                                    [image: image136]Hogen theory & maintenance 

                                    [image: image137]RBL theory & maintenance 

                                    [image: image138]Safe Balloon inflation

                                    [image: image139]Hydrogen safety (EEHA)

Hours:             Lectures           10 hours

                                    Practical          25 hours
                                                Total    35 hours

Assessment:               Assignments    100%

                                    

References:               [image: image140]Course notes

                                    [image: image141] Equipment Handbooks

Rapic Data Transmitter 
Subject Objectives:  To provide the trainee with a thorough understanding of the theory of operation of the electronic circuits employed in the Rapic Transmitter.

                                    On successful completion of this unit the trainee will, with some further practical experience, be able to maintain the equipment in a fully operational state, taking into account Bureau maintenance policy, and rectify both system and component faults using logical diagnosis and testing techniques.

Contents:                   [image: image142]Rapic Tx system overview

                                    [image: image143]Angle Board

                                    [image: image144]Video Board and Video Processor

                                    [image: image145]The COMMS CPU

                                    [image: image146]The MAIN CPU

                                    [image: image147]Circuit description of WF100 interface

                                    [image: image148]Types and use of test equipment

                                    [image: image149]Faultfinding techniques

                                    [image: image150]Calibration procedures

            

Hours:             Lectures           17.5 hours
                                                Total    17.5 hours

Assessment:               Assignments    40%

                                    Examinations   60%

References:               [image: image151]Course notes

                                    [image: image152] Equipment Handbooks

PC Radwin
Subject Objectives:  To provide the trainee with a thorough understanding of the theory of operation of the electronic circuits employed in the PC Radwin. Coverage will be to module level.

                                    On successful completion of this unit the trainee will, with some further practical experience, be able to maintain the equipment in a fully operational state, taking into account Bureau maintenance policy, and rectify both system and component faults using logical diagnosis and testing techniques.

Contents:                   [image: image153]PC Radwin system overview

                                    [image: image154]Angle Board

                                    [image: image155]Processor Boards

                                    [image: image156]Types and use of test equipment

                                    [image: image157]Faultfinding techniques

                                    [image: image158]Calibration procedures

            

Hours:             Lectures           17.5 hours
                                                Total    17.5 hours

Assessment:               Assignments    40%

                                    Examinations   60%

References:               [image: image159]Course notes

                                    [image: image160] Equipment Handbooks

Faultfinding and Maintenance Practice
Subject Objectives:  This unit consolidates all of the maintenance and fault diagnosis techniques learnt in the preceding units of the Radar Training Course and is an intensive period of practical exercises requiring the trainee to calibrate, diagnose and repair faults on numerous equipments. It is essentially a trial run of the duties the Technical Officer (Engineering) performs in the field.

Contents:                   [image: image161]Fault simulations

                                    [image: image162]Maintenance procedures

            

Hours:             Practical          138 hours
                                                Total    138 hours

Assessment:               Assignments    100%

            

References:               [image: image163]Course notes

                                    [image: image164] Equipment Handbooks

                                    [image: image165] Meteorological Engineering Instructions

 
Certificate in Public Administration 
RPL Assessment
Subject Objectives:  Trainees undertake an RPL (Recognition of Prior Learning) Assessment to determine which modules of the CPA they need to complete.

            

Contents:                   [image: image166]RPL Assessment

Hours:             Interview         2 hours
                                                Total    2 hours

Assessment:               Interview

            

References:               [image: image167]
                                    

* RMIT conduct this entire module.
 
On-the-job Training Unit 2 *
Subject Objectives:   To consolidate the skills learnt on the previous BMTC training course by involving the trainees in the regional maintenance programs, in particular the Radar Program.

                                    

To provide additional training on First Aid.
Contents:                   [image: image168]Attachment to Regional Maintenance Centre

                                    [image: image169]Undertake an EEC Radar field maintenance trip

                                    [image: image170]Undertake First Aid Course

                                    [image: image171]Practice use of all types of Test Equipment 

                                    [image: image172]Practice Hand Soldering Techniques

Hours:            210 hours

Assessment:               Practical assessment

References:               [image: image173]Course notes

                                    

* Regional Staff and other authorities conduct this entire topic
Data Networks Training Course
Autosonde

Subject Objectives:    To provide the trainee with a thorough understanding of the theory of operation of the electronic circuits employed in the Autosonde. Coverage will be to module level.

                                    On successful completion of this unit the trainee will, with some further practical experience, be able to maintain the equipment in a fully operational state, taking into account Bureau maintenance policy, and rectify both system and component faults using logical diagnosis and testing techniques.

Contents:                   [image: image174]Autosonde theory

[image: image175]
Autosonde maintenance

[image: image176]
Faultfinding

Data Network Communications
Subject Objectives:  At the completion of this unit the trainee will be conversant with the Data Communications Protocols used in the Bureau’s WeatherNet System.

                                    This will enable them to setup and maintain Terminal Servers, Modems etc. used in the system as well as diagnosing system faults.

Contents:                   [image: image177]The Bureau’s Communications System

                                    [image: image178]WeatherNet overview

                                    [image: image179]Terminal Servers

                                    [image: image180]Diagnostic tools

            

                        

Hours:             Lectures           12.5 hours

                                    Practical            5    hours
                                                Total    17.5 hours

Assessment:               Assignments    40%

                                    Examinations   60%

References:               [image: image181]Course notes

                                    [image: image182] Equipment Handbooks

                                    [image: image183] Meteorological Engineering Instructions

LAN Technologies
Subject Objectives:  To provide the trainee with the background knowledge of the development of Local Area Networks and the communications protocols used in these systems.

                                    On successful completion of the unit the trainee will be able to install network cards in PC’s and to diagnose system faults on equipments used in LAN’s and WAN’s.    

            

Contents:                   [image: image184]Network Structures                                       

                                    [image: image185]Transmission Media

            [image: image186]Media access Control methods

            [image: image187]
Ethernet

[image: image188]
[image: image189]Network Operating Systems

            [image: image190]Internetworking Protocols    

            [image: image191]Network Layer Protocols     

            [image: image192]Transport Layer Protocols    

            [image: image193]Installing a LAN Connection to a PC

            [image: image194]LAN Hardware

            [image: image195]Applications and Higher Level Protocols

            [image: image196]Maintaining and Management of Networks  

            

Hours:             Lectures           12.5 hours

                                    Practical            5    hours
                                                Total    17.5 hours

Assessment:               Assignments    40%

                                    Examinations   60%

                                    

References:               [image: image197]Course notes

                                    [image: image198] Equipment Handbooks

                                    [image: image199] Meteorological Engineering Instructions

Introduction to Windows 2003 Server
Subject Objectives:  At the completion of this unit the trainee will have an understanding of Windows 2003 and will be able to perform basic tasks associated with the administration of a server.

Contents:                   [image: image200]Important system files

[image: image201]System Administration
[image: image202]Adding a user
                                    [image: image203]Adding a group

                                    [image: image204]Profiles

                                    [image: image205]Web server

                                    [image: image206]Printing

                                    [image: image207]Security

                                    

            

            

Hours:             Lectures             5    hours

                                    Practical          12.5 hours
                                                Total    17.5 hours

Assessment:               Assignments    100%

                                    

References:               [image: image208]Course notes

                                    

Introduction to UNIX
Subject Objectives:  At the completion of this unit the trainee will have an understanding of UNIX and will be able to perform basic tasks associated with using the operating system.

Contents:                   [image: image209]Introduction to UNIX

            [image: image210]Accessing Files and Directories

            [image: image211]Directory and Files commands

            [image: image212]System Security

            [image: image213]Using VI

            [image: image214]C Shell Features

            [image: image215]Startup Files

            [image: image216]Additional Commands

            [image: image217]Basic Network Commands

            [image: image218]Mail  

            

            

Hours:             Lectures             5    hours

                                    Practical          12.5 hours
                                                Total    17.5 hours

Assessment:               Assignments    100%

                                    

References:               [image: image219]Course notes

                                    [image: image220] System Handbooks

Introduction to System Administration
In the AIFS Environment
Subject Objectives:  On successful completion of this unit the trainee will have an appreciation of the techniques involved in administration of a UNIX system such as AIFS.  With further practical experience they will be able to provide assistance to the Computing Manager in the support of the regions AIFS system.

            

Contents:                   [image: image221]Important system files

                                    [image: image222]Adding a user

                                    [image: image223]Adding a group

                                    [image: image224]Cleaning a directory tree

                                    [image: image225]Recovering disk space

                                    [image: image226]Finding files

                                    [image: image227]Printing

                                    [image: image228]Security

                                    [image: image229]AIFS

            

Hours:             Lectures           15 hours

                                    Practical          20 hours
                                                Total    35 hours

Assessment:               Assignments    100%

                                    

References:               [image: image230]Course notes

                                    [image: image231] System Handbooks

                                    

 Diagnostic Tools
Subject Objectives:  This unit consolidates all of the maintenance and fault diagnosis aspects of the preceding units by employing the various diagnostic tools available for use on Data Networks. With further on-the-job training the trainee will be able to diagnose system malfunctions.

Contents:                   [image: image232]Breakout boxes

                                    [image: image233]Protocol analyzers

                                    [image: image234]Software tools          

Hours:             Lectures             5    hours

                                    Practical          12.5 hours
                                                Total    17.5 hours

Assessment:               Assignments    100%

            

References:               [image: image235]Course notes

                                    [image: image236] Equipment Handbooks

                                    [image: image237] Meteorological Engineering Instructions

 
Maintenance Philosophy
Subject Objectives:  This unit provides the Engineering Services viewpoint of the standards, procedures and techniques to be used in the maintenance of Bureau equipment.

Contents:                   [image: image238]The Engineering Plan 

                                    [image: image239]ES Documentation (EDMS)

                                    [image: image240]
 SitesDb

[image: image241] SAP

            

Hours:             Lectures           17.50 hours
                                                Total    17.5 hours

Assessment:               Assignments    100%

            

References:               [image: image242]Course notes

                                    [image: image243] Equipment Handbooks

                                    [image: image244] Engineering Services documentation

 
Introductory Meteorology Course*
Subject Objectives:   To familiarize the trainee with the fundamental aspects of theoretical and applied meteorology.  This knowledge will provide an understanding of the processes that occur in the formulation of a weather forecast.

                                    

Contents:                   [image: image245]Observational Meteorology

                                    [image: image246]Dynamic Meteorology

                                    [image: image247]Thermo & Hydro Meteorology

                                    [image: image248]Synoptic Meteorology

                                    [image: image249]Atmospheric Radiation

Hours:            Lectures           30 hours

                                    Practical            5 hours
                                                Total    35 hours

Assessment:               Nil

References:               [image: image250]Course notes

                                    

                                    

* BMTC Instructors conduct this entire topic
 
 
On-the-job Training Unit 3
On-the-job Training *
Subject Objectives:   To consolidate the skills learnt on the previous BMTC training course by involving the trainees in the regional maintenance programs, in particular RFC maintenance.

                                    

Contents:                   [image: image251]Attachment to the Regional Forecasting Centre

                                    [image: image252]Practice use of all types of Test Equipment 

                                    [image: image253]Practice Hand Soldering Techniques

                                    

Hours:            70 hours

Assessment:               Practical assessment

References:               [image: image254]Course notes

                                    

* Regional Staff and other authorities conduct this entire topic
