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General overview of the toolbox


Purpose

The purpose of this toolbox is to provide online authentic training for students interested in the Electrotechnology Servicing Industry. 

This toolbox covers 8 units of competency in the Certificate II of Electrotechnology Servicing – Security (UTE29597): three core units, three elective units and two specialisation units.

These units are suitable for online delivery because they reflect the core activities that the majority of employees in the security industry will be required to carry out. The tasks are easily customised to cater for specific domestic and commercial security systems and their associated components.

The toolbox’s interactive learning materials:

· are an excellent online resource for new entrants into the security industry and aim to increase consistency in training across the industry

· provide a suite of learning resources that will consolidate the learning provided in-house by a security company or RTO

· provide a pathway into the Certificate III in Electrotechnology Servicing

· provide an alternative and flexible training resource for learners who are unable to attend traditional learning, for example, those in remote areas or learners with transport problems

· allow for customisation and the addition of new resources from the RTO.

Target audience 

Opportunities such as traineeships are limited in this industry.  In general, the industry adopts the practice of recruiting tradespersons and trades assistants from other industries. These tradespersons are up-skilled and provided with bridging training when necessary.

This toolbox will meet the requirements of both large and small employers in the security industry.

Navigation and structure of the toolbox
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Key Features

Running the toolbox

Users will need a computer with the following software/hardware:

· Internet Explorer® 5.x or higher 

· Netscape® 4.7.x or higher

· Sound card and speakers. 

They will also require the latest versions of the following software installed on their computer (all are available  to download free of charge):

· Macromedia shockwave player® plugin (http://www.macromedia.com/downloads/)

· Real player® plugin (http://www.realplayer.com/)

Please note there is an installation guide provided on this CD-ROM (electrotechnology_installation_guide.doc) with further instructions on how to install and customise the toolbox.

Take the tour

Students and online teachers are encouraged to take the tour (available from the homepage) before they begin working through the units in the toolbox. The tour explains how to use the toolbox and the various elements it contains.

This tour is an animation that:

· demonstrates how to use the toolbox and move around it

· explains what icons are used throughout the toolbox and what they mean 

· shows you how to use the Headquarters and access the resources (e-magazines, staff members, glossary) contained within it

· explains how to print information.

Use the study guide

If your students need extra help working through the units in the toolbox, suggest that they work their way through the study guide provided in every unit. The study guide contains a list of all the recommended resources that students can access during the unit. These resources will enable them to complete the unit assessment tasks successfully. The unit tasks are also listed in the study guide.

Interactivity 

Interactivity is a key requirement of the Toolbox. Learning tasks need to be realistic and stimulating in order to maintain motivation, enthusiasm and focus. 

When students start the toolbox they will take on the role of a new employee in a Security company – ‘E-Tech Security’. As a new employee, they will have a list of jobs they have to complete for every unit.

There are also a number of interactive features that students can use to help them complete their jobs, such as interactive training tutorials, advice from E-Tech staff members and electronic industry magazines.  All of these resources are located in E-Tech’s Headquarters (HQ).

· E-Tech’s training tutorials

E-Tech’s intranet has a link to its in-house training tutorials.  These tutorials give the student the opportunity to test their knowledge of the security industry before doing the assessment tasks. 

The answers to these tutorials are supplied at the end of this Teacher’s guide.

· Staff

Asking for advice and learning from the experience of others is a realistic way for students to gain knowledge of the security industry.  To simulate this, E-Tech’s headquarters  has a number of staff members that the student can go to for stories and advice.

· Industry E-magazines

A number of electronic industry magazines have been created to provide students with a range of information relating to security systems and alarms. 

Presenting content in the form of easy to read, interesting magazine articles ensures the information  is user-friendly and within a relevant context . 

There are 4 magazines that students can access from E-Tech’s Headquarters:

· A‑Z Security Products Catalogue: this e-mag is an electronic catalogue which lists and describes the security system components that are common in the industry.
· Safe Circuits: this magazine contains articles and issues relating to general and electrical safety 
· Inside Science: articles in Inside Science will cover topics such as electrical theory and physics.

· Quick Fix: this magazine deals with repair and maintenance issues relating to security systems.

The student and/or RTO can use the in-built search function to look for specific articles on topics they are interested in. RTO’s can create their own articles and add to the magazines if they wish and, as the number of articles grows, the amount of information available for students to read through will increase. 

Accessibility

To provide a more accessible toolbox we have included a number of web accessible features into the Toolbox.

Alternative HQ and Units page

When students first enter the toolbox, they can choose to view the web accessible version of the toolbox. If they do this, they will be taken to a text version of the units menu and they will also be able to access a text version of the HQ.

Text alternatives

For most of our interactions and a number of larger graphics, we have provided a text alternative. This means that if students do not have the appropriate plugin, or if they are using a screen reader or have low bandwidth, they can choose to view the text alternative instead.

PDF plugin

If you are using a screen reader you can choose to download Adobe® Acrobat® Reader® with Search and Accessibility from the Adobe website (http://www.adobe.com/products/acrobat/alternate.html#505wSearch). This will allow your screen reader to read PDF documents.

Collaboration

The student will be required to discuss issues with colleagues and in some instances carry out tasks in their workplace.  They will also be encouraged to communicate with other students, their online teacher and industry experts.

Assessment

The tasks that students are required to complete while working through the learning materials in this toolbox will provide them with the underpinning knowledge and skills that can be demonstrated in their workplace. 

Students are required to complete all of the jobs (and their associated tasks) listed in a unit’s job list.

Be aware that a number of the jobs are duplicated from unit to unit as the performance criteria are the same for some elements of competency.  Make sure that students who are enrolled in more than one unit are made aware of this and do not repeat jobs unnecessarily.
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	They need to compile their completed job tasks in a task folder – either an electronic folder, or a paper based one, depending on their skills and familiarity with computers.  They will then submit their task folders to their teacher for evaluation and feedback.


Ultimately, students need to be assessed in their work environment by a workplace assessor. This toolbox provides background theory and knowledge, but practical assessment will also be required. The online teacher should assist students in organising and preparing for this.

How to customise the toolbox

The security industry covers a wide range of work environments.  You may like to customise the toolbox to better reflect your particular work setting. This can be done in a number of ways. The questions (and answers) below are designed to help you customise the electrotechnology toolbox.

It is a good idea to take the time to go through the units you are offering and double check that all of the hyperlinks are still current.

How do I change the units on offer to my students?

If you only want to offer one or two units from the toolbox, you can change the units’ menu so that only certain units are accessible by your students.

To do this, use a html editor (or you can use Notepad or WordPad) and open the file: toolbox/unitmenu.xml

When you open up this file you will see something similar to the following inside it.
<?xml version="1.0" encoding="iso-8859-1"?>

<m>

 <installation_units>

  <item unitID="003a" url="003a/index.htm">on</item>

  <item unitID="005a" url="005a/index.htm">on</item>

  <item unitID="105ia" url="105ia/index.htm">on</item>

  <item unitID="202a" url="202a/index.htm">on</item>

  <item unitID="209a" url="209a/index.htm">on</item>

 </installation_units>

 <maintenance_units>

  <item unitID="002a" url="002a/index.htm">on</item>

  <item unitID="201a" url="201a/index.htm">on</item>

  <item unitID="401a" url="401a/index.htm">on</item>

 </maintenance_units>

</m>

As you can see there are a number of lines like the following:-
<item unitID="401a" url="401a/index.htm">on</item>
The line includes:

· the unit ID number - in this case 401a
· the relative location of the unit on your server (CD, hard drive, etc...) -  which is 401a/index.htm (it is advisable not to change this value.)
· and finally, whether the unit is accessible or not - and in this case it is on and therefore accessible.
The unit ID numbers are the same as the Training Package numbers. Below are the possible values of the unitID:-
“003a” = UTE NES003A Transport apparatus and material

“005a” = UTE NES005A Coordinate materials

“105ia” = UTE NES105iA Install and terminate wiring systems

“202a” = UTE NES202A Assemble/disassemble electrical/electronic components

“209a” = UTE NES209A Attach flexible cords and plugs to electrical equipment connected to a single phase 250 volt supply

“002a” = UTE NES002A Attend to breakdown

“201a” = UTE NES201A Perform basic repair to electrical/electronic apparatus

“401a” = UTE NES401A Perform functional apparatus checks

When you first get this toolbox, all of the units will be turned ‘on’ and available, but if for example, you don’t want to offer the units 002a, 201a or 401a, then all you need to do is alter the code in unitmenu,xml and turn them off (as shown below).

  <item unitID="002a" url="002a/index.htm">off</item>

  <item unitID="201a" url="201a/index.htm">off</item>

  <item unitID="401a" url="401a/index.htm">off</item>

Although your students will still be able to see the units you turn off, they won’t be able to select them from the units’ menu page.

Please note: the <item></item> are split into installation_units and maintenance_units. This corresponds to the menus on this page and if you change this structure the menu will stop working.
How do I change the contents of the jobs contained in each unit?

You can change any text and graphics within a job by simply replacing the existing content in the html documents using a text editor or web site authoring software. You can create additional pages by using the html templates supplied with the toolbox.  

Throughout the content the students are provided with checklists, examples and support documents that may be in html or Rich Text Format (rtf).  You can make changes to the html or rtf documents or replace them with your own.

Refer to the electrotechnology_installation_guide.doc for more instructions on how to do this.

How do I add, delete or change the order of the jobs in the job lists?

You can add, delete or change the order of jobs to suit your particular needs.     Simply edit the html page which contains the job list and add/delete or rearrange the jobs as you wish. 

Most units consist of between 2-8 jobs on the laptop but you can have as many jobs as you want within a unit.

Can I change the staff characters or stories?

Yes. 

If you want to change the characters that work at E-Tech, you can simply replace the images in the Staff room with images of staff from your own workplace.  

If you do this, remember to also change the pictures of the characters within the stories themselves.  We suggest that you keep the same names assigned to the staff characters as these are used throughout the jobs, but you can easily give your characters new job positions that more accurately reflect your industry setting.  You can also add extra characters and stories if you want to.

Staff stories are html and can be easily edited.  You can also add new stories using the template provided.  If you want to modify a story and are unable to modify the associated audio file, simply remove the audio icon and link so students can only access the edited html file.

Can I change the magazine articles?

Yes.

The magazine articles are html pages that can be easily edited or added to using the templates provided. To ensure that the search facility operates correctly make sure you save any new pages in the folder for the magazine they relate to.

Can I change the style (look and feel) of the toolbox?

Yes.

The toolbox uses several style sheets such as /styles/safecirc.css for the Safe Circuits e‑magazine  and /styles/training.css for E-Tech’s Training on the intranet.  You can change the look and feel of the toolbox by editing any of these files.

Refer to the electrotechnology_installation_guide.doc for more instructions on how to do this and where to locate these style sheets.
Can I add/delete tools? 

Yes.

Icons are provided for the most commonly used tools such as e-mail, bulletin board and chat.  You will need to link these to your own communication systems.  You may like to add additional tools for the students to use such as a study schedule or calendar.  

These can be added to the transmit page.  

Units

The Electrotechnology toolbox contains three core units, three elective units and the two specialised units required for the security industry.

	Code
	Unit name
	Nominal hours

	Core units:

	UTE NES201A
	Perform basic repair to electrical/electronic apparatus
	80

	UTE NES202A
	Assemble/disassemble electrical/electronic components
	50

	UTE NES401A
	Perform functional apparatus checks
	80

	Elective units:

	UTE NES002A
	Attend to breakdown
	20

	UTE NES003A
	Transport apparatus and material
	20

	UTE NES005A
	Coordinate materials
	20

	Specialisation units:

	UTE NES105iA
	Install and terminate wiring systems
	30

	UTE NES209A
	Attach flexible cords and plugs to electrical equipment connected to a single phase 250 volt supply
	20

	Total nominal hours:
	320


This teacher’s guide is designed to give you an overview of what each unit contains and provides suggestions about how to customise and deliver the jobs and tasks within each unit for your specific industry.

Unit: UTE NES201A Perform basic repair to electronic/electrical apparatus

This unit contains the following jobs:

Job 1:

Find out what relevant OH&S procedures you should follow when at work. 

Job 2:
Decide what tools and equipment you will need to carry out a repair job. 

Job 3:
Talk to your clients and analyse the problem. 

Job 4:
Carry out basic repairs. 
Job 5:
Perform basic tests as needed

Job 1: Find out what relevant OH&S procedures you should follow when at work 

About this job

In this job students have to demonstrate their knowledge of occupational health and safety procedures in the workplace.

This job contains the following tasks:

Students have to complete two tasks for this job:

Part 1 requires them to answer some theory questions to test their knowledge of occupational health and safety in the workplace.


They then need to write a report for Part 2 stating what they would do when faced with a number of dangerous situations in the workplace.

There are a number of resources that the student can access to help them complete this job.  You might like to direct your students to check out the study guide to use these resources.

Suggested answers for: 

Part 1 – theory questions

1. Where can you go to get a Senior First Aid certificate in your local area? How long will it take to get this qualification? How much does it cost? How long does it remain current for?

Answers will vary.

2. What do the letters CPR stand for?

Cardio-Pulmonary Resuscitation

3. What do the letters EAR stand for?

Expired Air Resuscitation.

4. Where is your nearest first aid box located?

Answers will vary.

5. What items need to be stored in a first aid box? List 5 common items.

Answers could include any five of the following examples:  adhesive dressings, sterile eye pads and wound covers, triangular bandage, safety pins, cotton balls, cotton buds, butterfly clips, antiseptic cream and lotion, betadine solution, sodium chloride eye wash, latex gloves, pocket mask, scissors, tweezers, first aid manual.

6. What could happen if a power point is overloaded?

Overloading the power point can lead to electrical faults, electrocution and even fire.

What you need to do 

Students will send or e-mail the answers to Part 1 theory questions and their Part 2 report to you, so make sure you check your e-mail regularly.

If students don’t have access to a printer you may need to supply them with photocopies of tasks as well.

Customisation

To customise this job you might like to modify the theory questions or change the accidents given in the scenario’s for the report.  

Job 2: Decide what tools and equipment you will need to carry out a repair job 

About this job

In this activity students need to organise the tools and equipment they need to take to the job to complete the repairs to the security system.

This job contains the following tasks:

Students have two tasks to complete for this job:

For Part 1 they are required to create a checklist of tools and equipment to be taken to jobs.

For Part 2 students need to research a piece of equipment that they think would be useful when repairing and maintaining security systems.

What you need to do 

For this job, make sure you check your e-mail regularly as students will be e-mailing or sending you their tasks.

Check the lists that your students submit and when everyone has submitted their lists it might be a good idea to go to the discussion board and post a compiled list of all your students lists so that people can check whether they have missed any obvious pieces of equipment.

Check the reports submitted for Part 2 and give them feedback where necessary.

Customisation

To customise this job you might like to set a specific research topic for Part 2 and focus on just one piece of testing or repair equipment.
Job 3: Talk to your clients and analyse the problem 

About this job

In this activity students need to understand the importance of talking to a client in order to gain information and analyse problems that have occurred. 

This job contains the following tasks:

Students have two tasks to complete for this job:

For Part 1 they have to think of 5 questions that they could ask their clients (when arriving on their premises) to identify problems they are having with their security systems.

They have to visit a client, Mr Greenaway, and analyse the problem he is having with the PIR in the games room for Part 2. 

Suggested answers for:

Part 2 – Mr Greenaway’s PIR problem

If you look closely at Mr Greenaway’s games room you will see that there is a gas heater in the corner of the room, near to where the PIR is located.  As Mr Greenaway reports that the problem occurs mostly in winter, logically it seems that the gas heater is obviously being used during the colder months and is affecting the PIR.  The best solution to his problem is to either remove the gas heater, or move the PIR to another position in the games room.

What you need to do 

For this job, make sure you check your e-mail regularly as students will be e-mailing or sending you their 5 questions plus the analysis of Mr Greenaway’s PIR problem. 

When all of the students have submitted their questions, you might like to post the ‘Top 10’ questions for all of your students to view.

When all the students have submitted their analysis of Mr Greenaway’s PIR problem you may like to e-mail all of your students or post the answer to the discussion board.
Customisation

To customise this job you might like to think of another scenario, as well as Mr Greenaway’s PIR problem, so that students can analyse another problem.  You can also modify any of the theory questions as you choose.
Job 4: Carry out basic repairs

About this job

In this activity students need to analyse various problems with security systems and carry out basic repairs.

This job contains the following tasks:

For this job students have to look at 3 examples of premises where a security system is broken or not working properly. 

They have to complete a report and in it detail: 

· a description of the problem encountered with the client's security system.

· how they would go about fixing the problem. They have to list the steps they would follow in order to repair the system and get it up and running again.

· a list of the tools or equipment they would need to carry out the repair.

· the amount of time they estimate it will take them to carry out the repair.

What you need to do 

Examine your student’s reports and see whether their suggestions are feasible or not.  Give them feedback as appropriate.

Customisation

To customise this job you might like to think of other security problems for your students to analyse and write reports about.


Job 5: Perform basic tests as needed

About this job

In this activity students have to explain how they would test to see whether their repairs have been successful and that the security system they are attending to is now working properly.

This job contains the following tasks:

For Part 1 they have explain how they would test to see that that they have fixed the problems that the control station reported in Job 4. 

For Part 2 they have to answer some theory questions about basic repair and maintenance.

For Part 3 they need to update Mr Greenaway’s installation and maintenance record to record the repairs and changes they would make to his security system (this was covered in Job 3).


Suggested answers for: 

Part 2 – Questions – Basic testing procedures after repairs have been completed

1. How can you tell that a PIR is detecting infrared energy and how do you check this?

The LED on a PIR will activate by showing a red light when it detects infrared energy in its FOV.  Doing a walk test around the room can check this.

2. When doing a walk test on a PIR you find that it is not detecting the infrared energy.  On investigation you find that the link inside the PIR is positioned incorrectly.  How does this affect the operation of the PIR and how would you fix it?

If the link is incorrectly positioned inside the PIR, the circuit will be broken and the LED will not activate.  This problem can be fixed by sliding the link into the correct position so that the PIR can detect the infrared energy within it’s FOV.

3. How would you measure the resistance of a reed switch?

A multimeter is used to test the resistance of a reed switch.  The resistance is measured in Ohms across the reed switch that is positioned between the multimeter’s two test leads.  The power supply must be disconnected from the reed switch being tested to prevent resistance values from other components affecting the reading from the multimeter.  Disconnecting the power also prevents the supply voltage damaging the multimeter.
4. Write down the steps for testing an acoustic detector.

· Put the acoustic detector into test mode by flicking the switch to TEST.

· Run an acoustic sounding device* along the surface area of the window and check that the LED on the acoustic detector activates (flashes) when a sound is made. 

· Check the entire length and width of the window with the acoustic sounding device.  If the acoustic detector does not pick up some areas, you will need to reposition it or check its sensitivity.  Acoustic detectors can be switched to either high or low sensitivity.
· Return the acoustic detector to its normal working mode when testing is complete.

5. Once you have completed locally testing the repaired security system component and are satisfied that everything is working correctly, what should you then do?

You need to check the correct operation of the component with the control station by first notifying them by telephone that you are testing the component and then contacting them again to make sure that the test registered with them.

6. The keypad on a customer premise is not working. What would be the typical voltage measured at the “COM” and “+” terminals of the keypad?

+ 12V dc.

7. What colour wires would you typically see connected to the “DAT” and “CLK” terminals of a keypad?

White and Blue.

8. The ET8 control panel has an area where all alarm events are store. This can be a very useful tool when fault finding. What is it called?
Alarm memory.

9. When the control panel’s back up battery is low and needs charging or replacing, the control panel notifies the client. How is this achieved?

Flashing battery LED on the Keypad.

10. What colour wires are typically used to connect power to PIR’s that are connected to control panel zones? 
Red and Black.

Part 3 – Mr Greenaway’s Installation and maintenance record

This is an example of what Mr Greenaway’s completed installation and maintenance record should look like.
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What you need to do 

Mark your students answers and give them feedback as appropriate. Make sure that they fill in the installation and maintenance record correctly.

Customisation

To customise this job you might like to modify the theory questions given and add your own. 

You could also provide extra scenarios for your students to analyse and ask them how they would go about fixing the problems. They could then fill out the installation and maintenance record to record these new scenarios.
Unit: UTE NES202A Assemble/disassemble electrical/electronic components

This unit contains the following jobs:

Job 1: 
Work out what security is needed for the job.

Job 2: 
Work out what tools and materials will be needed to install the security system.

Job 3:
Install the security system correctly.
Job 4:
Program the security system.

Job 5:
Test the security system.

Job 6:
Clean up your work site.

Job 7:
Instruct your client how to use their new security system.

Job 1: Work out what security is needed for the job

About this job

In this activity students work out what security is required for a client, learn how to analyse a client’s house plan and work out where the security components need to be installed.

This job contains the following task:

Students have to transfer the Martin’s installation details onto a blank copy of their house plan and answer 4 questions.  
There is a range of resources that the student can access to help them complete this job. You might like to visit or direct your students to the study guide to use these resources.

Suggested answers for this task: 
A completed house plan showing where each of the security system components should go in the Martin’s house has not been provided, as there can be many variations.

Answers to the 4 questions:

1. Typically, the strobe/horn would be installed where?

The horn/strobe should be installed on a gable on the roof or under the eaves at the front of the house.  It should be out of reach.
2. The overall dimensions of the house are 22m wide by 34m long. All of the security components that you have drawn onto your map have to be connected (via cable) back to the control panel. 

On your house plan, draw lines from all your components back to your control panel. Given the dimensions above, estimate whether you think that you have been given enough cable if a box of cable contains 250m.

Approximately 90 m of 4-wire and 70 m of twin (Figure 8) cable will be required for this job.

3. Is there anything else that you want to add to this installation?

· Motion detector light and the rear and side of the house.

· 2nd smoke detector outside bedrooms 2, 3 and 4 in the passageway.

4. You have installed the backup battery in the control panel and connected it. Is there anything else you need to do to the battery?

The battery should be labeled with the date of installation.



What you need to do 

For this job simply make sure that all your students are able to print out the Martin’s house plan and the associated questions. If they don’t have access to a printer you may have to make alternative arrangements.

Students may choose to e-mail you their plans and questions, so get into the habit of checking your e-mail regularly.  Mark their questions and provide appropriate feedback.  As there can be many variations on the house plan you might like to post an “example” of the ideal solution to the discussion board once you have marked each student’s work.


You will also need to monitor the discussion board, as students will be making posts to it regarding what questions they need to ask a new client who wants security installed.

Customisation

To customise this job you might like to modify the house plan provided or replace it with one of your own.  

You may also like to change the legend on the house plan (for the security components listed) if you have symbols that you would prefer your students to use instead.

You can also change or add more questions to the bottom of the house plan page if you wish to.

Job 2: Work out what tools and materials will be needed to install the security system

About this job

In this activity students work out what tools and equipment will be needed to install the security system. 

This job contains the following tasks:

Students have to create their own checklist of tools and equipment. They also have to answer some questions about occupational health and safety, and manual handling in regards to these tools.

Suggested answers for: 
Part 2 – Answer 5 questions about occupational health and safety

1. Before going to install a security system for a new client you must check that you have the all the components required for the job.  Where will you get this information?

The installation details form lists the security components you will need for the job.

2. You have been asked to move a 19 kg carton from the back of the van and put it into the storeroom out the back.  How would you do this safely?


To move a 19 kg carton safely, you should:

· assess the load

· get close to the load

· set your fee apart for balance

· relax your knees

· lower your body and bend your knees

· lower your head

· get a firm grip

· raise your held and look ahead

· straighten your legs

· lift, then turn your feet before walking.

3. List 5 things you should be aware of when using power tools.

When using power tools:

· keep a firm grip throughout operation 
· firmly position the item you are using the power tool on, so that it does not slip 

· unplug it when you have finished using it 

· keep the cooling holes free from obstruction as you use it 

· take care not to overheat and burn out the motor when operating at low speeds for long periods 

· check the voltage rating before plugging it in 

· have flexible extension cords used on construction sites inspected and tagged by a licensed electrician at regular intervals. 

4. Write a brief description on how you would safely transport a 5m-extension ladder to a client’s house.

To transport a 5m-extension ladder safely to a client’s house you should:

· always get a workmate to help you lift and carry long or heavy ladders 

· take care when carrying ladders through doorways, around corners or any place where your view is obstructed 

· tie ladders securely to the roof rack on top of the van 

· attach a piece of red or orange material to each end of the ladder so that if it overhangs the length of the vehicle it will be visible to others. 

5. What things should you keep in mind when using a ladder outside?

When using a ladder outside, you should keep in mind the following points.

· Check to make sure the ladder is in good condition before using it. 

· When holding a ladder for someone else (footing a ladder), put one foot on the bottom rung, grip both sides and watch the person climb the ladder. Footing a ladder will prevent its base slipping sideways. 

· When using a pole or extension ladder, the angle of the ladder should have the base of the ladder positioned one unit out for every four units up. 

· Extension ladders must be used the right way up and the right way round. 

· Check for overhead obstructions such as power lines, before raising a ladder. 

· Use two people to erect a long or heavy ladder to avoid injury. 

· When a ladder is to be used near a doorway, make sure the door is locked, closed or blocked open. 

· If a ladder is to be used against a pole the top of the ladder should be fixed in position with a suitable strap, chain or rope to make it secure. 

· The legs of a stepladder must be fully extended on a level surface before the ladder is climbed. 

What you need to do 

For this job simply make sure that all your students are able to print out the checklist and questions (or get them to re-write them if they haven’t got access to a printer).

Students may choose to e-mail you their checklists and answers, so get into the habit of checking your e-mail regularly.


You will also need to monitor the discussion board, as students have to describe a manual handling or electrical hazard that has occurred to them or someone they know. They also have to say how they would avoid this type of incident in the future.

Customisation

To customise this job you might like to modify Tutorial 3 or 4 and replace the tools and equipment used in those tutorials with equipment you prefer to use.

You may also like to change the magazine article ‘The hazards of power tools’ by adding in a few of the power tools that are most commonly used in your security industry/company.

You can also change or add more questions to questions about OH&S and manual handling if you wish to.

Job 3: Install the security system correctly

About this job

In this activity students find out how to install a security system. They also need to be aware of Occupational Health and Safety procedures when installing and what protective clothing they should wear. They also learn how to use ladders and power tools correctly. 

This job contains the following tasks:

Students have two tasks to complete for this activity. 

For Part 1 they have to answer some theory questions on how to install a new security system. 
For Part 2 they have to print out a diagram showing the screw terminals on a control panel. Students then have to use the installation details given in Job 1 and draw on each of the components required for Mr and Mrs Martin’s security system. 
Suggested answers for: 

Part 1 – Installation theory questions

1. Why should you keep the installation cable away from the power cables when installing a security system?

Installation cables should be kept away from the power cable to avoid the possibility of interference to the security system from radio frequency interference (RFI) and electro-magnetic interference (EMI) sources.

2. Explain the difference between a normally closed circuit and a normally open circuit. 

Switch configurations are either:
· Normally closed (NC) - This means the circuit is normally closed (loop) and an alarm is triggered if it is opened.   This allows for tamper protection.

· Normally open (NO) - This means the circuit is normally open and if it is closed an alarm will be triggered – ie no tamper protection.

3. Why are the blue and white wires a twisted pair and what are they used for between the control panel and the keypad?

The blue and white wires are known as a twisted pair which prevents interference from RFI and EMI sources.  They are used to send and receive data between the control panel and the keypad.

4. Describe how power is supplied to the keypad when it is connected to the control panel?

The red (positive) and black (negative) wires are used to supply power to the keypad.  

5. List two things you need to remember when installing a PIR.

· Normally installed at a height of 2.1 metres.

· Should have a clearance of at least 10 centimetres from any ceiling.

· Should have a clear field of view (FOV) with no obstructions such as curtains and cupboards.

· Should be positioned so that an intruder is detected walking across the areas of the detection.

6. If you can’t avoid installing an acoustic detector near drapes, what can you do to ensure it works correctly?

If you can’t avoid installing an acoustic detector near drapes, remember to adjust the detector’s sensitivity or change  its position.

7. Once you have finished installing all the components to the control panel what do you need to do with the spare zones that haven’t been used?

Each spare zone needs to be fitted with an EOL resistor.

8. If more than one screamer is installed, how are they wired?

If more than one screamer is installed, they need to be wired in parallel to a maximum of two or three, depending on the manufacturer’s requirements.

9. What is the primary power supply for the alarm system?

The power plug pack is the primary power supply for an alarm system and is usually a 240V to 16 Vac step down transformer unit which plugs into the local 240 Vac supply power point.
10. Why is it important to connect the battery terminals to the correct polarity?

The battery has a negative and a positive terminal.  Care needs to be taken when connecting these terminals as the battery will go flat or be damaged if the polarity is reversed.  The polarity colours are typically black for negative and red for positive.
11. List two safety items you should consider wearing when working in a ceiling space.  Write down your reasons for your choices.

· Safety boots – to protect the feet from exposed nails etc
· Face mask – to avoid inhaling insulation fibres and dust

· Helmet – to protect the head from beams and sharp objects such as exposed nails

· Protective clothing – to avoid contact with insulation fibres and sharp objects

12. List five safety tips you should be aware of when installing a security system.

· Be aware of safety issues at all times.

· Don’t mess around in the work area as you could cause an accident. 

· Make sure you check with your boss or manager before you operate switches.

· Don’t tamper with safety equipment, such as machinery guards, emergency stop buttons, warning signs or fire extinguishers as this is dangerous and can cause accidents. 

· Always concentrate on the job you’re doing. 

· Take notice of safety signs, they’re there to warn you of potential danger. 

· It’s important to always use the correct danger tag procedures.

· Running in workshops, particularly confined spaces such as corridors or stairwells is dangerous. Don’t do it.

· Remember you’re responsible for your own safety so always choose appropriate personal safety equipment. 

· Make sure you check with your boss or manager before interfering with electrical equipment.

Part 2 – Connection diagram

Print out a copy of the completed connection diagram for this task. 

What you need to do 

Students will either send or e-mail the answers to Part 1 theory questions to you, so check your e-mail regularly.

If students don’t have access to a printer you may need to supply them with photocopies of the connection diagram for Part 2 as well.

Customisation

You can modify the theory questions for Part 1 if you want to or simply replace them with your own questions.

You might like to change what the students have to draw onto the connection diagram. Perhaps give them a new set of instructions (ie get them to wire up the PIR to zone 4, or the smoke detector to zone 8). It’s up to you.

It’s also a good to idea to remind students that they will not be taught how to connect a telephone socket in this unit. Although they will need to do this when installing a security system, they must hold an approved Australian Communications Authority (ACA) licence. 
 
Students should also be reminded that if a powerpoint needs to be installed when connecting up a security system, arrangements must be made for a licenced electrician to do this.

Job 4: Program the security system

About this job

In this activity students need to program the security system ready for testing and then handover to the client. 

This job contains the following tasks:

Students have two tasks to complete for this activity. 

For Part 1 they have to understand the functions of programming a security system and answer a number of theory questions. 
For Part 2 they have to write down the correct sequence of keys to press to set the programming options (given) for Mr and Mrs Martin’s security system.

Suggested answers for: 

Part 1 - the theory of programming a security system

Note:   These answers are correct when using a Ness D8 security system and may vary for other security systems.

1. What is the purpose of the entry delay time?

The entry delay time allows the client enough time to disarm the control panel after entering the house to prevent the system going into alarm status.

2. What is the exit delay time and why would you customise it?

The exit delay time allows the client time to secure and depart the premises after the control panel has been armed.  You can customise the exit delay time to suit the requirements of the customer.

3. What is the importance of setting the correct date and time?

The correct time and date provide an accurate record of the system’s history.  Some systems will not allow programming to occur until the time and date have been set.

4. What is the client program mode?

The client program mode allows the client to changer the user access codes and the entry/exit times.

5. Explain what a customer access code is and what it is used for.

The customer access code is a four-digit number that allows the customer to arm and disarm the system.  It is similar to a Bankcard PIN number.

6. Explain how a program handover zone works.

A handover zone is a combination of a delay zone and an instant zone.  After arming, the handover zone is delayed for the exit delay time.  It then automatically changes to an instant zone to provide greater security.  If normal entry is made into a delay zone, the handover zone changes to delayed operation again to enable time to enter and disarm the panel without triggering an alarm.

7. What is a client account number?

The client account number enables the control station to identify the location of an alarm if it is triggered.  These numbers are generally given to the installation company by the control station.

8. What is the master code used for?

The master code is used to enable the client to arm and disarm specific areas and bypass zones of the security system.

9. Explain what the installer’s access code is used for?

An installer’s access code allows the installer to access the installation program mode from the client program mode to be able to program the system.

10. What are the two ways you can access the installation access code?

You can access the installation access code by:

1. entering the installation code after accessing the client programming mode.  The programming light will now flash to indicate that you are now in installation programming mode.


2. powering down the system (disconnect the battery as well as the primary 240V power), disconnecting the programming link in the control panel and then restoring the power supply.  The programming light will now flash to indicate that you are now in installation programming mode.

Part 2 - how do you program a security system? 

Note:   These answers are correct when using a Ness D8 security system and may vary for other different makes of security systems. They are also based on the programming options that students will find in E-Tech’s ‘ET8 Installation and Programming Manual’ under ‘Polices and Procedures’ in the Intranet section of the toolbox.

Write down the correct sequence of keys you have to press to:

1. access the user program mode.
[Program] [1] [2] [3] [Enter]

2. access the installer program mode.
[Program] [0] [0] [0] [0] [0] [0] [Enter]

Assuming students are already in installer access mode:

3. add a new user access code of 1107.
[Program] [9] [9] [Enter] [1] [1] [0] [7] [Enter] [1] [1] [0] [7] [Enter]

4. change the entry delay time to 40 seconds

[Program] [2] [6] [Enter] [4] [0] [Enter]

5. change the exit delay time to 60 seconds

[Program] [2] [8] [Enter] [6] [0] [Enter]
6. change zone 3 to a handover zone and then zone 2 (the default handover zone) to an instant zone
[Program] [4] [2] [Enter] [3] [Enter] [Program] [4] [0] [Enter] [2] [Enter]

7. enter the client account number 4507
[Program] [7] [2] [Enter] [4] [5] [0] [7] [Enter] [4] [5] [0] [7] [Enter]

8. change the installer access code to 405991
[Program] [9] [9] [Enter] [4] [0] [5] [9] [9] [1] [Enter] [4] [0] [5] [9] [9] [1] [Enter]

What you need to do 

Students will be either sending or e-mailing Tasks 1 and 2 to you.  Please mark both these tasks and give your students appropriate feedback where necessary. 

Customisation

You might like to replace E-Tech’s ‘ET8 Installation and Programming Manual’ with the installation manual of the security system that you use.  In this case, you will need to modify Tasks 1 and 2 as these have been written for E-Tech’s Ness D8 security system.

You can also choose to modify any of the theory questions and add your own if you like.

Job 5: Clean up your work site

About this job

In this job students will learn how the test the security system after it has been installed.

This job contains the following task:

Students have to demonstrate their knowledge on how to test the security system after it has been installed by answering six theory questions.

Suggested answers for: 

Questions on how to test the security system

1. A walk test is required to check the correct operation of all PIRs installed in a security system.  Write a brief sentence describing this procedure.


Check that the link is in so that the alarm LED can be activated on the PIR detector.  Then walk around the room to check the LED on the PIR activates to indicate that it is detecting you in all areas of the room.

2. Write down two different methods you could use to check the correct operation of a reed switch that has been installed on a door.

Note:  Students only need to write down two different methods.


Method 1:  Open the door more than 50 mm and listen for the operation of the contact (ie click) as the magnet is moved away.

Method 2:  Open the door more than 50 mm and check the operation of the contact by measuring it with a multimeter.

Method 3:  Open the door more than 50 mm and then close it again.  Then check on the control panel (event history) or with the control station (if monitored) to make sure that the disturbance of this zone has been recorded correctly.

3. Write down the procedure you would use to test the correct operation of each of the following security system components:


a.
Acoustic glass break detector

Check the LED on the detector is working by shifting the link as directed in the manufacturer’s installation guide, and then using a simulator to transmit the frequency of glass breaking.

b.
Strobe horn and light


Arm the panel, wait for the exit delay time to elapse and then open the entry door to create an alarm situation. Check outside to see if the strobe is flashing and the horn is sounding.


4. Once the control panel is plugged into the telephone socket you need to check that the dialler* to the control station is working correctly.  List two things that you would need to check with the control station staff.

Note:  Students to list two items only.

Item 1:  Was the correct client ID number transmitted from the control panel to the control station to identify where the alarm is coming from?


Item 2:  Did the control station correctly record the disturbed zone so  it knows where the intruder has entered or where the false alarm may be coming from?

Item 3:  Does the control station have the correct contact details, especially when  it should contact the police or does it  only have information about contacting the client? 


5. While completing a walk test, you discover that the PIR in the TV room is not working.  You have tested the voltage across the power terminals of the PIR and found that you have 11.6 Vdc at the terminals.  After you install a replacement PIR the same results register and it still doesn’t work.  What could be the problem?

The power to the PIR has been connected with the incorrect polarity (ie negative and positive reversed).

6. The Australian Standards state that the audible alarm on a security system can only operate for a certain amount of time, unless specified otherwise by  a particular state’s legislation.  What is the time period stated in the Australian Standards?

Five minutes only.

What you need to do 

Students will be either sending or e-mailing their answers to the theory questions, so check your e-mail regularly.

Customisation

You can choose to modify any of the theory questions and add your own if you like.

Job 6: Clean up your work site

About this job

In this job students need to learn how to clean up after an installation job.

This job contains the following tasks:

Students have to look around the Martin’s house and make a list of the areas that need to be cleaned up. The Martin’s house is a ‘virtual house’ that students can zoom around in and it has a number of ‘areas’ that need to be identified.

Suggested answers for: 

Part 1 – Cleaning up the Martin’s house

Clean up list


The following list contains areas that student’s may have identified.

	Area to be cleaned
	Cleanup procedure

	Pliers left in walk-in robe.
	Place pliers in toolbox ready to be put back into the van.

	Ladder under manhole.
	Place ladder back in van or other vehicle.

	Manhole cover open with wires dangling from the roof.
	Remove extra wires and place in cable boxes or van. Re –adjust manhole cover and put back in original position.

	Dirty hand marks on wall.
	Wipe down the walls using soapy water to remove dirt.

	Drill left on kitchen bench.
	Remove the drill from the bench and return to the toolbox or van. Wipe up the dust left from the drill.

	User Manual on sofa.
	The client’s User Manual should be given to the client before you leave, not left on the sofa.

	Boxes of cable.
	Tidy up loose cable and put back into boxes. Remove boxes and return them to the van.

	Empty boxes on sofa.
	Put all polystyrene and plastic back into empty boxes and place boxes back in van.

	Cable coming out of the top of PIR in the corner.
	Make sure that the cable is not visible to the client.

	Open toolbox.
	Return all tools to toolbox, close it and return to van. 

	Screwdriver left on kitchen bench
	Return the screwdriver to the toolbox ready to put back into the van.

	Tips and hints to reduce the amount of cleaning at the end of a job

	When you have finished using your tools, make sure that you pack them away in your toolbox, or van.

It is a good idea to put down drop sheets before you start work so that any dirt or dust that occurs while you work is easily collected.

Make sure you always take a vacuum cleaner with you, as it is unprofessional to ask to borrow the client’s.


What you need to do 

Students will be either sending or e-mailing their cleanup lists to you, so check your e-mail regularly.

Customisation

You might like to suggest to students to share their hints and tips on the discussion board.
Job 7: Instruct your client in how to use their new security system

About this job

In this job students need to show the client how to operate their new security system.

This job contains the following tasks:

Students have two tasks to complete for this activity. 

For Part 1 they have to answer ten theory questions relating to information that the client needs to know on how to operate their new security system. 
For Part 2 they have to complete a blank installation and maintenance record sheet by inserting details relating to Mr and Mrs Martin’s new security system.

Suggested answers for: 

Part 1 – theory questions

1. What are your legal obligations as a Security Alarm Installer?

Legal obligations requires a Security Alarm Installer to:

· have a current Security Installer’s licence issued by the Commercial Agent (for example, the Western Australian Police Service).

· comply with the provisions of the Security & Related Activities (Control) Act/Regulations and the conditions set down in your Security Alarm Installer’s Licence.

· advise the security monitoring station when an alarm system is being tested or having maintenance/repairs carried out.

2. What advice would you give a client about their new security system?

In addition to legal obligations the Security Installer has a civic and moral responsibility to:

· provide correct instruction in the operation of the alarm system ensuring the client has a clear understanding of the system’s functions and operation.

· inform the client of the importance and necessity of regular maintenance and that such maintenance should be carried out by a licensed installer.

· inform the client that should the alarm malfunction, it is their responsibility to organise repairs to the system as soon as possible.

· advise the client to check all doors and windows prior to arming the system to reduce the incident of false activation.

· emphasise the necessity to be  careful when arming the system, checking prior to leaving that the proper procedure has been followed thus avoiding a false activation.

· ensure that the client understands their responsibilities with regards to informing other occupants or visitors to the premises how the system functions and what is expected of them in relation to it.

· emphasise the necessity to pay particular attention to avoid misusing or abusing the duress functions.
3. According to the Australian Standards, how often should a security system be checked by a qualified security installer to make sure that it is operating correctly?

The security system should be checked by a qualified Security Installer once a year to make sure it is operating correctly.

4. List three tasks that should be carried out when a security system is checked for correct operation.

These tasks include:

· checking the installation, location and siteing of all security system components.

· notifying the monitoring station and checking the alarm transmission.

· checking the operation of all security system components.

· checking  the voltage of the primary and secondary supply under full load and with minimum load are within +2% and –15%.

· inspecting all visible wiring and conduits.

· testing the operation of audible and visible alarm warning devices.

· checking for changes to the system and that they have been recorded in the installation and maintenance record sheet.

· completing emergency maintenance procedures

5. List two items that you must give to the client after their security system has been installed.

The Security Installer should give the client:

· their User Manual
· a letter from the West Australian Police Service addressed to the client (Note:  in Western Australia only).
6. As an installer, what advice would you give the client on how to prevent false alarms?

· Operate the security system correctly.

· Maintain the security system in good working order.

7. If a client causes false alarms on a regular basis, what could happen?

In Western Australia, if a client causes false alarms on a regular basis, the Police Service may refuse to respond to the alarm when it is activated.

8. List four functions that you need to show the client when demonstrating a new security system keypad.

· arm the system

· disarm the system

· operate the panic buttons

· enter new user access codes

· what the indicator lights mean

· how to access the memory when an alarm situation has occurred.

9. How would you explain the purpose of the panic keys on the keypad to the client? 

The panic buttons are used to transmit a signal to the control panel which will then transmit a panic alarm to the control station, as well as operate the local alarm system to warn of intruders.  These buttons should only be used in the event of an emergency.

10. Why would the client want to have more than one user access code programmed into their new system?

Clients may prefer each user to have their own access code.  Some security systems can store information to identify which users have accessed the system.

Part 2 – complete an installation and maintenance record sheet
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What you need to do 

Students will be either sending or e-mailing their answers to these tasks to you, so check your e-mail regularly.

Customisation

You might like to suggest to students to share their hints and tips on the discussion board.


Unit: UTE NES401A Perform functional apparatus checks

This unit contains the following jobs:

Job 1:

Find out what relevant OH&S procedures you should follow when at work.  

Job 2:
Decide what tools and equipment you will need to carry out a repair job. 

Job 3:
Understand the basics of electricity. 

Job 4:
Talk to your clients and analyse the problem. 

Job 5:
Carry out basic repairs. 

Job 6:
Perform basic tests as needed.

Job 1: Find out what relevant OH&S procedures you should follow when at work 

About this job

In this job students have to demonstrate their knowledge of occupational health and safety procedures in the workplace.

This job contains the following tasks:

Students have to complete two tasks for this job:

For Part 1 they need to answer theory questions to test their knowledge of occupational health and safety in the workplace.


For Part 2 students are to write a report stating what they would do when faced with a number of dangerous situations in the workplace.

There are a number of resources that the student can access to help them complete this job.  You might like to direct your students to check out the study guide to use these resources.

Suggested answers for: 

Part 1 – theory questions

1. Where can you go to get a Senior First Aid certificate in your local area? How long will it take to get this qualification? How much does it cost? How long does it remain current for?

Answers will vary.

2. What do the letters CPR stand for?

Cardio-Pulmonary Resuscitation

3. What do the letters EAR stand for?

Expired Air Resuscitation.

4. Where is your nearest first aid box located?

Answers will vary.

5. What items need to be stored in a first aid box? List 5 common items.

Answers could include any five of the following examples:  adhesive dressings, sterile eye pads and wound covers, triangular bandage, safety pins, cotton balls, cotton buds, butterfly clips, antiseptic cream and lotion, betadine solution, sodium chloride eye wash, latex gloves, pocket mask, scissors, tweezers, first aid manual.

6. What could happen if a power point is overloaded?

Overloading the power point can lead to electrical faults, electrocution and even fire.

What you need to do 

Students will send or e-mail the answers to Part 1 theory questions and their Part 2 report to you, so check your e-mail or mail regularly.

If students don’t have access to a printer you may need to supply them with photocopies of tasks as well.

Customisation

To customise this job you might like to modify the theory questions or change the accidents given in the scenario’s for the report.  

Job 2: Decide what tools and equipment you will need to carry out a repair job 

About this job

In this activity students need to organise the tools and equipment they need to take to the job.

This job contains the following tasks:

Students have two tasks to complete for this job:

For Part 1 they are required to create a checklist of tools and equipment to be taken to jobs.

For Part 2 students need to research a piece of equipment that they think would be useful when repairing and maintaining security systems.

What you need to do 

For this job, make sure you check your e-mail regularly as students will be e-mailing or sending you their tasks.

Check the lists that your students submit and when everyone has submitted their lists it might be a good idea to go to the discussion board and post a compiled list of all your students lists so that people can check whether they have missed any obvious pieces of equipment.

Check the reports submitted for Part 2 and give them feedback where necessary.

Customisation

To customise this job you might like to set a specific research topic for Part 2 and focus on just one piece of testing or repair equipment.
Job 3: Understand the basics of electricity 

About this job

In this activity students will learn about electricity and electrical theory and principles.

This job contains the following tasks:

For this job, students have to answer a number of questions relating to electrical theory.

What you need to do 

For this job, you need to mark the questions that your students submit. The answers are supplied below. Make sure that students show their working out (where necessary) and draw circuit diagrams as required.

Suggested answers for:

Basic electrical concept questions

1. How much current would flow in a circuit in which a 1200-ohm resistor was connected to a 24 volt DC supply?
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I = ?, V = 24, R = 1200 ohms

I = V ( R

I = 24 ( 1200

I = 0.02

Answer:  Current = 0.02 A (amperes)


2. If 0.02 amps flowed in a circuit when a potential difference of 12 volts was applied to it, what would be the resistance of the circuit?


I = 0.02, V = 12, R = ? ohms

R = V ( I

R = 12 ( 0.02

R = 600

Answer:  Resistance = 600 ohms


3. What voltage would have to be applied to a 1K-ohm resistor to cause a current of 240 mA to flow through it?


I = 240 mA, V = ?, R = 1K ohms

V = I x R

V = 240 x 1

V = 240

Answer:  Voltage = 240 V
4. The potential difference across a 3.3-kilohm resistor is 6 volts.  How much current would be flowing in the circuit?


I = ?, V = 6, R = 3300 ohms

I = V ( R

I = 6 ÷ 3300

I = 0.0018

Answer:  Current = 0.0018 A (amperes)
5. What is the resistance of a colour coded resistor that has the following bands of colour?

Red     Red     Orange     Gold

22 x 1000 = 22 000 

Answer:  22 k(
6. What is the tolerance of a colour coded resistor which has a gold tolerance band?

Answer:  5%
7. What is the nominal resistance of a resistor marked ‘2K2’?

Answer:  2200 ohms or 2.2 kilohms


8. What is the nominal resistance of a resistor marked ‘1R8’?

Answer:  1.8 ohms
9. What is the unit symbol for the basic unit of resistance?

Answer:  (
10. What is the unit symbol for the basic unit of power?

Answer:  W (for Watts)
Customisation

To customise this job you might like to modify the questions given and provide alternative questions.
Job 4: Talk to your clients and analyse the problem 

About this job

In this activity students need to understand the importance of talking to a client in order to gain information and analyse problems that have occurred. 

This job contains the following tasks:

Students have two tasks to complete for this job:

For Part 1 they have to think of 5 questions that they could ask their clients (when arriving on their premises) to identify problems they are having with their security systems.

For Part 2 they have to visit a client, Mr Greenaway, and analyse the problem he is having with the PIR in the games room. 

Suggested answers for:

Part 2 – Mr Greenaway’s PIR problem

If you look closely at Mr Greenaway’s games room you will see that there is a gas heater in the corner of the room, near to where the PIR is located.  As Mr Greenaway reports that the problem occurs mostly in winter, logically it seems that the gas heater is obviously being used during the colder months and is affecting the PIR.  The best solution to his problem is to either remove the gas heater, or move the PIR to another position in the games room.

What you need to do 

For this job, make sure you check your e-mail regularly as students will be e-mailing or sending you their 5 questions plus the analysis of Mr Greenaway’s PIR problem. 

When all of the students have submitted their questions, you might like to post the ‘Top 10’ questions for all of your students to view.

When all the students have submitted their analysis of Mr Greenaway’s PIR problem you may like to e-mail all of your students or post the answer to the discussion board.
Customisation

To customise this job you might like to think of another scenario, as well as Mr Greenaway’s PIR problem, so that students can analyse another problem.  You can also modify any of the theory questions as you choose.
Job 5: Carry out basic repairs

About this job

In this activity students need to analyse various problems with security systems and carry out basic repairs.

This job contains the following tasks:

This job is made up of 2 parts.

For Part 1 students have to compile an apparatus checklist that they can use when they go out to investigate client problems.

For Part 2 they have to look at 4 examples of premises where a security system is broken or not working properly. 

They have to complete a report and in it detail: 

· a description of the problem encountered with the client's security system.

· how they would go about fixing the problem. They have to list the steps they would follow in order to repair the system and get it up and running again.

· a list of the tools or equipment they would need to carry out the repair.

· the amount of time they estimate it will take them to carry out the repair.

What you need to do 

Examine your student’s checklists and reports and see whether their answers and suggestions are feasible or not.  Give them feedback as appropriate.

Customisation

To customise this job you might like to think of other security problems for your students to analyse and write reports about.


Job 6: perform basic tests as needed

About this job

In this activity students have to explain how they would test to see whether their repairs have been successful and that the security system they are attending to is now working properly.

This job contains the following tasks:

For Part 1 they have explain how they would test to see that that they have fixed the problems that the control station reported in Job 5. 

For Part 2 they have to answer some theory questions about basic repair and routine maintenance.

For Part 3 they need to update Mrs Edison’s installation and maintenance record to record the repairs and changes they would make to her security system (this was covered in Job 5).


Suggested answers for: 

Part 2 – Questions – Routine maintenance procedures

1. Routine maintenance should be performed on a client’s security system as per AS 2201.1. How many times should this occur in a three-year period?

At least 2 (possibly three).

2. List four routine maintenance procedures that would be carried out on a clients security system.

Any four of the following:

· Check the installation against company records.

· Notify staff at Control Station before performing functional tests.

· Inspect and test all devices.

· Check that the mains supply and standby are connected.

· Check the voltage of the standby battery while mains power is connected and with the mains power turned off.  Check that both are within +2% and –15% of the rated value.

· Check all wiring and conduit runs for damage.

· Check that control equipment (control panel, keypads, remotes) is functioning correctly.

· Test all audible and visible warning devices.

· Check operation of system with the Control Station if connected.

· If system modified while rectifying problems, record changes in client and alarm companies records.

· Get the client to sign the maintenance record.

3. When performing routine maintenance, why should all reed switches be checked for operation? 

Over time the reed switch may start to stick and might not open, the magnet may be losing its strength and possible wiring faults may be affecting its operation.

4. While performing routine maintenance you find that a PIR does not work. What should you do? 

Check and test the operation of the PIR as to the:

· power supplied.

· alarm and tamper contact operation.

· fresnel lens – check that it’s clear.

· position of printed board assembly as to height of PIR.

· the PIR’s field of view.

· And finally if faulty replace it.

5. As per AS 2201.1 routine maintenance procedures, you need to check that the mains power supply (240V ac) is connected. How could this be performed safely?

Check that the LED for the mains power on the control panel or keypad is lit.

OR

Test that you are getting the required voltage from the plug pack at the control panel (approximately 16 - 17V ac).

6. A security system is required to report the condition of a standby battery when it reaches what percentage of its capacity?

80% of its rated capacity.

7. Describe how you would check that all alarms are being signalled to the control station correctly.

· Notify the control station of impending test.

· Arm the control panel.

· Create a zone alarm while in contact with the control station.

· Check control station information against the alarm signalled.

· If not in contact with control station while testing, set of a series of zone alarms, note the time and sequence of operation. Then contact the control station and check their records against yours.

8. What would be the last thing that you would do before exiting the client’s premises, after performing all the routine maintenance procedures?

Note that routine maintenance was performed in the clients log book and any problems that where encountered or upgrades performed.

9. The AS 2201.1 sets out the minimum requirements that an alarm company must have in a maintenance agreement with the client.

What you need to do 

Mark your students answers and give them feedback as appropriate. Make sure that they fill in the installation and maintenance record correctly.

Customisation

To customise this job you might like to modify the theory questions given and add your own. 

You could also provide extra scenarios for your students to analyse and ask them how they would go about fixing the problems. They could then fill out the installation and maintenance record to record these new scenarios.
Unit: UTE NES002A Attend to breakdown

This unit contains the following jobs:

Job 1: 
Make appointments to see your clients.
Job 2:

Work out the problem and arrange for it to be fixed.

Job 3: 
Test and confirm that repairs have been completed.

Job 1: Make appointments to see your clients

About this job

In this job students have to listen to two audio messages on the answering machine at E-Tech’s HQ. These messages have been left by a number of clients who need E-Tech to attend to their security systems.  Students have to check their diary for the week and arrange appointments at suitable times for these clients.

This job contains the following tasks:

Students listen to the messages on the answering machine and have to schedule appointments into their work diary (which is provided). Students have to make sure that they are at convenient times, according to their client’s messages.
Suggested answers for: 
Part 1:  Diary appointments

Mr Hettley is free after 2pm on Thursdays and Ms Ainsbury said she could be home after 4pm today (which we said to assume was Tuesday) and tomorrow.

Answers will vary for this, but students may have filled in the diary page as follows. 

Just make sure that the appointments they have made are at times convenient to the clients.
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What you need to do 

For this job you will need to check that students have filled in the diary correctly. When all students have submitted this task, post the best times to the discussion board for everyone to see.

Customisation

For this job you might like to create extra clients and get your students to arrange some more suitable appointments.
Job 2: Work out the problem and arrange for it to be fixed

About this job

In this job students have to attend to a number of breakdowns, figure out what the problem is and report back to the control station.

This job contains the following tasks:

There are four parts to this job.

Part 1 – Students have to examine Kieran Tubbet's activity report, which the control station has provided to give them some idea about which security zones are being disturbed at the house and what the problem might be.

Part 2 – Students need to compile a list of the tools and equipment that they will need out on the job.

Part 3 – For this part of the job, students have to visit Kieran and investigate the problem with his security system. They then report back to the control station with their findings.

Part 4 – Students have to ‘visit’ Mr Hettley and Ms Ainsbury and analyse what's wrong with their security systems. Then they have to write a report to the control station describing both problems and how they intend to solve them.

Suggested answers for: 
Part 2: Equipment checklist

Answers will vary.

Part 3 – Investigate Kieran’s security system

1. What do you think is the cause of the problem with zone 4?

The workmen who are building the extension are causing the acoustic detector in the games room to alarm. Possibly because of all the noise of the building or the trembling and shaking of the window which the acoustic detector is focused on. 

2. How are you going to solve the problem while the renovations are continuing?

You could program the security system so that zone 4 is excluded.

3. Detail what actions will need to be taken once the renovations are complete.

When the renovations are complete you can suggest to your clients that you come back and take another look at the security system, in relation to their new extension. You may need to remove (or move) the acoustic detector from the games room, to the new extension.  

You will consequently have to program the system again, or at least remove the excluded zone.

You will also probably need to change the location of the reed switch on the rear sliding door, as this now leads into the extension. You’ll need to move the reed switch to the entrance of the extension.
Part 4 – Mr Hettley and Ms Ainsbury’s security systems

Mr Hettley

1. What do you think Mr Hettley has done wrong?

It is likely that Mr Hettley has programmed in an access code and has simply forgotten the new code.

2. How are you going to solve the problem?

Go to his house and reset/reprogram his access codes. 

Ms Ainsbury

1. What could be the likely cause of this problem?

There is no power getting to the rear keypad (or the power is intermittent and so the keypad doesn’t work all the time.)

2. How are you going to solve the problem?

Reconnect the screw terminals of the cable to the screw terminals of the keypad.  Using a multimeter check that the power is being supplied to the keypad.  Then arm and disarm the system using the rear keypad to check that it works correctly.

What you need to do 

For this job you will need to check that the equipment checklists that your students have compiled is correct. You might like to post a ‘suggested’ checklist to the discussion board.

Check the reports that your students submit and give them feedback as appropriate.
Customisation

For this job you might like to create other scenarios that your students are likely to encounter when attending to the breakdowns of security systems.

If you have access to any ‘practise’ security systems it would be a good idea to set up some fake ‘problems’ with the systems and ask your students to try to figure out what’s wrong with them.
Job 3: Test and confirm that repairs have been completed

About this job

In this job students have to check that repairs have been carried out successfully.

This job contains the following tasks:

There are three parts to this job.

Part 1 – Students have to test the 3 security systems that they repaired for job 2.

Part 2 - Students need to update the 3 client’s installation and maintenance record sheets.

Part 3 – Students need to answer some theory questions about things to be aware of when attending to breakdowns. 

Suggested answers for: 
Part 1: Testing your repairs

Problem 1 - Kieran's acoustic detector was not working correctly.

For the purpose of this task, let's assume that you were required to disconnect the acoustic detector until after the renovations have been completed. 

After fixing Kieran's problem, I would test my repairs by:

Disconnecting the dialer from the security system and doing a walk check of all the components to see that all zones are working properly.  Then you could check the alarm memory to see what zones where activated and in what order.

You could also simply arm the system and go to the rear games room once armed. Use a simulator to set off the acoustic detector (or see if the workmen are still around and the window still shake)… then go and check the memory and see if zone 4 has registered.

Problem 2 - Mr Hettley's access code wasn't working.

After fixing Mr Hettley's problem with the access code, how would you test your repairs? What information would you give to Mr Hettley so this problem did not happen again?

You could easily test your repairs by arming the security system and disarming it by using the new access codes you have programmed in.

You could also get Mr Hettley to key in his access code too, just to prove to him that it works correctly.

You could also teach Mr Hettley how to add in new access codes, or refer him to the owners manual, so that if this problem occurs again he is able to fix it himself.
Problem 3 - Ms Ainsbury keypad wasn't working.

After fixing the keypad for Ms Ainsbury, I would test my repairs by:

Conducting local testing. That is, by arming the security system and then disarming it by using the rear keypad to check that power is being supplied to it.

You could also use a multimeter to check that power is being supplied from the control panel to the keypad.

Part 2: The installation and maintenance records of your 3 clients
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Part 3: Theory questions on attending a breakdown

1. What should you do before locally testing a monitored security system?

Always contact the control station to advise them that you will be carrying out testing procedures on the security system.  Once you have done this, you should then disconnect the telephone cord from the control panel so that alarm information is not sent through while you are locally testing the system.

2. How do you make sure a PIR is monitoring a zone effectively?

You should check the PIRs FOV (Field of View) by doing a walk text to make sure that it is monitoring a zone effectively.

3. What is the name of the document you should update once you have repaired the security system?

Installation and maintenance record.

4. What is the first thing you need to do when testing an acoustic detector?

You need to put the acoustic detector into test mode by flicking the switch on it to TEST.

5. Once you have locally tested the security system how can you check that alarm events have been recorded?

Once you have locally tested the security system you can check on the history of events at the keypad.  The keypad stores and displays all information about all past actions in its memory.

6. After local testing has been completed what should you then do?

You should re-connect the telephone cord to the control panel and contact the control station to advise them that you are going to test the system.  Once you have tested the system again, you should then check with the control station again to make sure they have recorded the events.

7. If you found that there was still a problem occurring with a PIR, what testing device would you use to measure the voltage across the circuit?

To measure the voltage across a circuit you would use a multimeter.

8. Write down the steps you would follow to use this testing device to measure the voltage across the circuit.

Follow these steps:

1. Leave the piece of equipment you wish to test within the circuit.

2. Set your multimeter to the volts setting and if using an analogue meter set it to the highest range possible.

3. Touch a probe to each of the piece of equipment’s terminals or wires (in parallel*).

4. The reading on the multimeter should display the level of voltage detected between the two points.

5. Compare the measurement to the manufacturer’s specification for the piece of equipment and check that it is within tolerances.

9. How would you test that the frequency of breaking glass is being transmitted to the acoustic detector?
You would use a simulator to transmit the frequency of breaking glass to the detector.


10. After you have completed a repair job on a client’s security system, what should you always do before leaving?
You should clean up the worksite.

What you need to do 

For this job you will need to check your student’s reports and installation and maintenance records. Provide feedback where required.
Customisation

For this job you might like to modify the theory questions.

Unit: UTE NES003A Transport apparatus and material

This unit contains the following jobs:

Job 1: 
Organise the transportation of any apparatus and materials needed for a job.    

Job 2: 
Transport the apparatus and materials to the required destination.   

Job 3: 
Check that all apparatus has been transported safely.

Job 1: Organise the transportation of any apparatus and materials needed for a job    

About this job

In this job students have to organize the equipment and components needed for a job.

This job contains the following tasks:

Part 1 - For this job students have to complete a purchase order form and order the extra goods that Bob needs for the Elting’s installation job.

Part 2 - They also have to create a checklist of tools and equipment that they will need when on out the job.

Part 3 - The final task asks students to get quotes for a mechanical trencher and trailer and find out how much it costs to hire by the hour, day or whatever rates are offered.

What you need to do 

For this job you will need to check your students purchase order forms against the one below.

[image: image9.png]PURCHASE ORDER
ELICRO——  E-Tech Securiy Ne: p 0 0 31

SECurity = 12 securiey Close —
afe Hills Date oforders  dd/mm/yy
SR K
Form #AS726  Fax +61 23 9988 7765 e required iy
To: ¢.Tech Supply Base Ship to: ["gear Entrance
155 Protection Piace 12_security close
safe Hing wsw 2141 safe fils sw 241
Quantity orde rt N
[ swisoo | e-Tech surface $24.04
2 Reed switches
52 NOT110__| Horn speaker $10.15 $20.4¢
+ [t x toom ceer | casico | riqure 5 cabie 81210 81210
B
A
7
0
5
0
I
2
[
i
is
[ p—
NOTE: 1. Show purchase order number on sl correspondence
2 e b et maccocanc v prices and detvery 13 sbove
5. Nty s immedusey i you are umable o 5pply 25 heve





Also check their equipment/tools checklists as well as their quotes.  You can post the best/most reasonable quotes to the discussion board so that students can see where the best place to hire a mechanical trencher is.
Customisation

For this job you might like to add extra equipment for your students to order using the purchase order form (just make sure that the equipment is listed in E-Tech’s Security Products Catalogue and Price list (or another referenced price catalogue).

Job 2: Transport the apparatus and materials to the required destination

About this job

In this job students have to demonstrate their knowledge on how to physically transport the apparatus and materials needed for the job to the required destination.

This job contains the following tasks:

Part 1 - Peter asks the student to answer some questions on how to tow and reverse a trailer.

Part 2 - The student is required to check the van for roadworthiness before heading out to the job.

Part 3 – Bob requires the student to list the steps to change a flat tyre in the correct order.

Suggested answers for: 
Part 1:  Questions on how to tow and reverse a trailer

1. Do you need a special license to tow a trailer?

No.  A normal driver’s license is appropriate.

2. What is the maximum speed that you can travel while driving with a trailer in your state?

Answers will vary.
3. List 3 things you should always be aware of when driving with a trailer.

1. consider the load of the trailer and make sure the weight does not exceed the weight of the vehicle towing it.
2. load the trailer evenly.

3. allow more time to brake and stop. You will need to get used to driving with a heavier load.
4. make sure you have enough space to manoeuvre. You will need to allow extra room to get around corners and if your trailer is taller than your vehicle, be aware of low tree branches.

4. What should you remember when reversing a trailer?


You need to turn the steering wheel in the opposite direction of what you'd normally do to start the trailer turning in the right direction. Then turn the wheel back to normal to let your car follow the trailer.


5. On the diagram of the trailer below, label the different parts. To find out the technical name for each part, you may have to do some research.
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Part 2:  Check the van for roadworthiness

The student’s list of problems could include:

· a slightly flat front tyre

· the ladder on top of the van doesn’t have a red/orange rag/cloth tied at each end

· broken indicator light 

· broken mudflap that is trailing against the wheel

· side door not closed properly

· dirty windows.
Part 3:  Steps on how to change a flat tyre

	Step
	1
	Make sure the vehicle is parked on level ground.

	Step
	2
	Turn on your hazards lights and make sure your hand brake is on.

	Step
	3
	Get out your spare tyre, tyre iron and the jack.

	Step
	4
	Remove the hubcap from the flat tyre.

	Step
	5
	Find the strengthened jack position nearest to the tyre you need to change and place the jack there. Jack it up slightly until it touches the car.

	Step   
	6
	Slightly loosen the wheel nuts on the flat tyre, using the tyre iron.

	Step
	7
	Jack up the car.

	Step
	8
	Remove the wheel nuts and remove the wheel with the flat tyre.

	Step
	9
	Put on the new wheel and replace the wheel nuts. Tighten them as much as possible.

	Step
	10
	Lower the car and tighten the wheel nuts with the tyre iron.

	Step
	11
	Put the flat tyre, tyre iron and the jack back into the vehicle.


What you need to do 

There is a range of resources that the student can access to help them complete this job.  You might like to check out (or direct your students to) the study guide to use these resources.

Regularly check your mail and e-mail as students will be sending theirs answers to Parts 1-3 for this job to you.  You will need to mark their work and provide appropriate feedback.

Customisation

To customise this job you might like to change the questions for part 1.

If practical, you may like to get together with your students and show them how to change a tyre on a vehicle, or demonstrate how to drive with a trailer.
Job 3: Check that all apparatus has been transported safely

About this job

In this job students have to check that the delivery arrives safely and that all the items have been sent.

This job contains the following tasks:

Part 1 -  Using the information given, students have to complete a driver's log book.
Part 2 – Using the information given, students have to correctly fill out a client’s installation and maintenance record. 
Suggested answers for:

Part 1 – Driver’s log book


Part 2 – The Elting’s installation and maintenance record

The student may not have recorded any info about the screamer on this record as it was not specified in the scenario. However they may decide to put it in the lounge or games room, meals room or shed.
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What you need to do

You will need to check your e-mail regularly as students will send in Parts 1 and 2 of this job.  Compare their log book against the one in this teacher’s guide.  DO the same for the installation and maintenance record.

Customisation

To customise this job you could give your students another scenario and ask them to add it to the bottom of the drivers log book. 

You could also suggest that they try and keep a log book for one week (even if they travel by bus) and submit that to you.

Unit: UTE NES005A Co-ordinate materials

This unit contains the following jobs:

Job 1: 
Order the required security components for Bob’s client. 

Job 2:  
Monitor the order.
Job 3:  
Receive and check the delivery. 

Job 4:  
Make changes to the order. 
Job 1: Order the required security components for Bob’s client

About this job

In this job students have to order a number of security components for their co-worker, Bob.

This job contains the following task:

Students have to use the installation details that Bob has recorded about his new client and use them to complete a purchase order form and order the goods for him. 

There is a range of resources that the student can access to help them complete this job.  You might like to check out (or direct your students to) the study guide to use these resources.

Shown below is the completed purchase order form.
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What you need to do 

For this job make sure that your students are able to print out the purchase order form. If they don’t have access to a printer you may have to make alternative arrangements.

Customisation

To customise this job you might like to change the installation details provided so that your students order items that are more relevant to their workplaces.  

If you have a standard purchase order form that you’d like to use, you may wish to swap your form for the form used in the toolbox, but keep in mind that ‘Tutorial 12 – how to fill in a purchase order form’ teaches students how to complete the form given.

If you have a more up to date price list (or a preferred supplier of equipment) you may wish to give students your list rather than the one provided.

Job 2: Monitor the order

About this job

In this activity students need to monitor the order that has been put through to the supply base.

This job contains the following tasks:

Students have to get quotes for the price of a screamer from two local suppliers of security equipment. They should e-mail you their quotes, along with the brand names and product numbers of the equipment and the details of the suppliers. 

In their e-mail they should also indicate which supplier they would order the screamer from and explain why.
What you need to do 

For this job, make sure you check your e-mail regularly as students will be e-mailing you their quotes and explanations.

You will also need to monitor the discussion board as students will be posting up advantages or disadvantages about using more than one supplier of equipment.

Customisation

To customise this job you might like to change the items that students need to get quotes on or create a different discussion board topic.
Job 3: Receive and check the delivery

About this job

In this job students have to check that the delivery arrives safely and that all the items have been sent.

This job contains the following tasks:

For this job students have to write down the steps they would follow when ordered goods arrive at their workplace. They then e-mail these steps to you.

They also have to go to the discussion board and write about any experiences (accidents or otherwise) they may have had in regards to occupational health and safety issues when working in the security industry. 

What you need to do 

You will need to check your e-mail and monitor the discussion board for this job.

Customisation

To customise this job you might like to change the discussion board topic or alter the Policy on ‘Delivery of goods – what you need to do’ if it does not reflect the steps that you follow in your organisation.

Job 4: Make changes to the order

About this job

For this job students have to make changes to their original purchase order and order additional equipment.

This job contains the following tasks:

In this job students have to compare the price difference between an LED keypad and an LCD keypad, using E-Tech’s online Security Products Catalogue and Price List.

They also have to complete another purchase order form (PO304) and order the additional E-8 LCD keypad from the supply base.
What you need to do 

For this job make sure that your students have recorded the price difference of the keypads and check that they have correctly filled out their purchase order form.

Customisation

To customise this job you might like alter the purchase order form (if you have a preferred form you’d like your students to you).

You could also ask them to order additional pieces of equipment, if you want to give them more practise, or get them to compare prices of different PIRs or reed switches.

Unit: UTE NES105iA Install and terminate wiring

This unit contains the following jobs:

Job 1:

Find out about the relevant occupational health and safety procedures you should follow at work. 

Job 2: 
Organise equipment and materials required for the job.
Job 3:
Install cables. 

Job 4:
Notify your supervisor when the work has been completed.
Job 1: Find out about the relevant occupational health and safety procedures you should follow at work

About this job

In this job students have to demonstrate their knowledge of occupational health and safety procedures in the workplace.

This job contains the following tasks:

Students have to complete two tasks for this job:

For Part 1 they need to answer theory questions to test their knowledge of occupational health and safety in the workplace.


For Part 2 students are to write a report stating what they would do when faced with a number of dangerous situations in the workplace.

There is a range of resources that the student can access to help them complete this job.  You might like to direct your students to check out the study guide to use these resources.

Suggested answers for: 

Part 1 – theory questions

1. Where can you go to get a Senior First Aid certificate in your local area? How long will it take to get this qualification? How much does it cost? How long does it remain current for?

Answers will vary.

2. What do the letters CPR stand for?

Cardio-Pulmonary Resuscitation

3. What do the letters EAR stand for?

Expired Air Resuscitation.

4. Where is your nearest first aid box located?

Answers will vary.

5. What items need to be stored in a first aid box? List 5 common items.

Answers could include any five of the following examples:  adhesive dressings, sterile eye pads and wound covers, triangular bandage, safety pins, cotton balls, cotton buds, butterfly clips, antiseptic cream and lotion, betadine solution, sodium chloride eye wash, latex gloves, pocket mask, scissors, tweezers, first aid manual.

6. What could happen if a power point is overloaded?

Overloading the power point can lead to electrical faults, electrocution and even fire.

What you need to do 

Students will send or e-mail the answers to Part 1 theory questions and their Part 2 report to you, so check your e-mail regularly.

If students don’t have access to a printer you may need to supply them with photocopies of tasks as well.

Customisation

To customise this job you might like to change the theory questions and report scenarios.  

Job 2: Organise equipment and materials required for the job.

About this job

In this activity students need to organise the tools and equipment they need to take to the job.

This job contains the following tasks:

Students have three tasks to complete for this job:

For Part 1 they are required to create a checklist of tools and equipment to be taken to jobs.

For Part 2 students need to make up a list of items they will need to take with them to install the cable into the building.

For Part 3 students are asked to identify items of equipment and write a brief sentences about what it is used for.
Below are suggested answers for Part 3.

Suggested answers for: 

Part 3 – Equipment used for cabling and termination

	Item name:
	Used for:

	Cable ties
	Used to tie cables together.

	Cable puller
	Used to pull cables through wall cavities.

	Plastic plug
	Plastic plugs provide a secure fixing in concrete or brick for small and light fittings. The plug is driven into the hole that has been drilled and as the screw is driven into the plug, the walls of the plug expand to anchor it securely

	Spring toggle
	Spring toggles are used to fix items to hollow surfaces. They have two spring-loaded gripping arms that expand after the toggle is pushed through a hole drilled in the wall.

	Sleeve bolt
	Sleeve bolts can be used on solid brick or concrete. As the nut is tightened the tapered bolt expands the outer sleeve.

	Loxon
	A loxon is a heavy-duty anchor that secures a nut into solid brick or concrete by expanding the outer housing on the loxon as it is tightened.


What you need to do 

For this job, make sure you check your e-mail regularly as students will be e-mailing or sending you their tasks.

Check the lists that your students submit for Part 1 and when everyone has submitted their lists it might be a good idea to go to the discussion board and post a compiled list of all your students’ lists so that people can check whether they have missed any obvious pieces of equipment.

You will also need to monitor the discussion board, as students will be posting their stories about electrical tools that don’t comply with the Australian Safety Standards.

Customisation

To customise this job you might like to change the tasks that students need to do or create a different discussion board topic.
Job 3: Install cables

About this job

In this job students have to demonstrate their knowledge of installing cables for a new security system.

This job contains the following tasks:

For this job students have to complete two tasks.  They then e-mail or mail these tasks to you.

For Part 1 they are to draw a cabling plan onto the Morgan’s house plan connecting each of the security components.

Part 2 requires students to answer several questions to demonstrate their knowledge of the Australian Communications Authority Cabling Rules. 

There is a range of resources that the student can access to help them complete this job.  You might like to direct your students to check out the study guide to use these resources.

Suggested answers for: 

Part 2 – theory questions

1. You need to be a registered or licensed cabler to be able to carry out cabling work on a security system.

2. You can gain this qualification a number of different ways.  List 2 of them.
Student to list 2 of the following methods:

· Completing an approved training course at a registered training organization (RTO).

· Applying for skills recognition at a registered training organization (RTO).

· Going through an accredited assessment process.

3. What could be the consequence of completing cabling work that does not comply with the Wiring Rules?
This is a criminal offence that is punishable on conviction of a fine of up to $13 200.

4. Where can you obtain a copy of these rules?
Standards Australia or from the Australian Communications Industry Forum’s website.


5. What does the abbreviation CPRs represent?

Cabling Provider Rules.

6. What is conduit and what is it used for?

Conduit is a tube or pipe used to protect cable from exposure or damage.

7. How would you prevent dust or moisture affecting a cable joint?
Cable joints should be constructed and positioned in an environment free from dust and moisture.  The wires should be in an enclosed environment and either soldered, connected with cable connector or other compliant device. 


8. Cable that is to be run through a trench without any covering must have a minimum separation distance of 300 mm from power cables.

9. What is the minimum separation distance that must be observed when laying cable enclosed in white conduit in the same trench next to power cables enclosed in orange conduit?
Nil. 

10. You are working with a co-worker who is installing the cable for the new security system, while you attach the different security components throughout the building.  Although you hold the recognised cabling licence, he doesn’t.  What are your responsibilities in this situation?
The qualified cable installer must accept full responsibility for all the work done by the co-worker; make sure that the work fully complies with the Wiring Rules; and complete and sign a TCA1 form.

What you need to do 

You will need to check your e-mail for these tasks and provide feedback to the students once you have marked their theory questions.  Check their cabling plan for the Morgan’s house.

If a student does not have access to a printer you may need to send them copies of Tasks 1 and 2.

Customisation

To customise this job you might like to change the house plan for the Morgan’s by adding problems such as fluorescent lighting and a stove flue.

Job 4: Notify your supervisor when the work has been completed.

About this job

For this job students need to have their cabling work checked and then complete the necessary paperwork.

This job contains the following tasks:

In this job students need to complete three tasks:

For Part 1 they need to research to Australian Standards to locate information relating to installing cable into a shared trench.

For Part 2 they are required to complete a TCA1 form with the Morgan’s details.

For Part 3 they need to research information relating to TCA1 forms.

There is a range of resources that the student can access to help them complete this job.  You might like to direct your students to check out the study guide to use these resources.

Below are suggested answers for Parts 2 and 3. 

Suggested answer for: 

Part 2 – completed TCA1 form for the Morgan’s installation
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Suggested answer for: 

Part 3 – information relating to TCA1 forms

There are some very small jobs for which the ACA does not require a TCA1 form to be completed. These are listed below. 

· replacement of sockets (other than network boundary sockets), detectors (for fire and security alarms) or other minor cabling equipment for maintenance purposes; 

· running, transposing and removing jumpers on distribution frames; 

· marking, replacing and upgrading cabling records; and 

· all testing and transmission measurement activities. 

What you need to do 

For this job make sure that your students have located and printed copies of the Australian Standards.  If they do not have access to a printer you will need to download and print a copy for them.

Customisation

To customise this job you might like to change the TCA1 form (if you have a preferred form you’d like your students to you).

Unit: UTE NES209A Attach flexible cords and plugs to electrical equipment connected to a single phase 250 volt supply
This unit contains the following jobs:

Job 1:
Find out what relevant OH&S procedures you should follow when working with electricity. 

Job 2: 
Decide what tools and equipment you will need to carry out a repair job.
Job 3:
Attach a flexible cord from the plug pack to the control panel. 

Job 4:
Test equipment for correct operation.

	Note:  The performance criteria specifically relating to attaching plugs to flexible cords in this unit have not been covered in a 250-volt context as described in the Unit of Competence title.

The regulations in most, if not all states of Australia dictate that licensed electricians should only carry out this work.  As this toolbox has been developed for the Security specialisation within Certificate II Electrotechnology Servicing, those undertaking this Certificate with a view to employment as Security Alarm Installers would not be required to be licensed electricians nor could they be legally required by an employer to carry out such work as part of their duties. Therefore, all resources and learning activities within this unit have been developed within an extra low voltage context.

Should a teacher/facilitator wish to customise this unit to make it appropriate for students undertaking the unit in the context of an electrical apprenticeship or similar, they should refer to the section of the Teacher’s Guide entitled ‘How to Customise the Toolbox.’


Job 1: Find out what relevant OH&S procedures you should following when working with electricity

About this job

In this job students have to demonstrate their knowledge of occupational health and safety procedures when working with electricity.

This job contains the following tasks:

Students have to complete two tasks for this job:

For Part 1 they need to answer theory questions to test their knowledge of occupational health and safety in regards to working with electricity.


For Part 2 students are to write a report stating what the rules are for working with electricity in their state or territory.

There is a range of resources that the student can access to help them complete this job.  You might like to direct your students to check out the study guide to use these resources.

Suggested answers for: 

Part 1 – theory questions

1. What happens to a person who receives an electric shock?

The person becomes part of an electrical circuit and the current flows through their body.

2. An electric shock can cause different types of injuries.  Name two.

An electric shock can cause:

· muscle spasms

· electrical burns

· respiratory arrest

· cardiac arrest

· injury resulting from a fall.

3. If there is an electrical accident you should never immediately touch the victim with your bare hands.  Explain why.  What steps would you take to prevent injury to yourself?

If you touch the victim before the power source is disconnected, you would become part of the electrical circuit and therefore receive the electric shock as well.  You should switch off the power supply or remove the fuse.  If this is not possible, try to remove the victim from contact with the power source by using non-conductive materials such as dry rope, a piece of cloth or a dry piece of wood.

4. If your workmate receives a chemical burn, what action would you take to treat it?

When treating a chemical burn, you should:

· slowly run cold water over the area for at least 10 minutes

· carefully remove the contaminated clothing while the water is running over the burn, taking care not to contaminate yourself

· make the victim comfortable

· cover the burn loosely with a sterile dressing or clean non-fluffy bandage

· take the victim to hospital.

5. What are the risks of working with electrical equipment in wet surroundings?

If working in wet surroundings with electrical equipment, the equipment and the surroundings could become “live” and therefore dangerous.

6. If someone is electrocuted, what should you do before starting CPR?

You should turn off the current before starting CPR.

7. It is dangerous to continue working with a damaged electrical cord.  What steps should you take to have this repaired?

You should:

1. remove the item from use

2. label it as 'faulty' and 'do not operate' or attach a ‘danger’ or ‘isolation’ tag to it.
3. report the faulty item to the right people, for example, the safety officer, or your supervisor/manager

4. have the item or worn cord fixed by a qualified electrician.

8. What signs indicate that a person has suffered a cardio-respiratory arrest?

A person who has suffered a cardio-respiratory arrest will:

1. lose consciousness

2. not be breathing

3. have no pulse.

9. If someone’s breathing or heartbeat has stopped, you should begin the ABC of resuscitation.  Identify what ABC represents.

A = Airway

B = Breathing

C = Circulation

10. What should you do if confronted with an emergency in the workplace?

If confronted with an emergency in the workplace you should:

1. Assess the situation, stay calm and don’t panic.

2. Minimise any danger to yourself.  For example, turn off the electric current.

3. Send for help, ie call an ambulance.

4. Determine how you will treat the person.  For example, place an unconscious person in the recovery position.

11. What type of fire extinguisher would you use to put out an electrical fire?

You should use a CO2 fire extinguisher to put out electrical fires. You could also use a dry chemical extinguisher.

12. What would you use a fire blanket for?

A fire blanket is used to smother a fire.
What you need to do 

Students will send or e-mail the answers to Part 1 theory questions and their Part 2 report to you, so check your e-mail regularly.  Mark your student’s answers and reports and give them feedback as appropriate. 

If students don’t have access to a printer you may need to supply them with photocopies of tasks as well.

Customisation

To customise this job you might like to change the theory questions and report scenario.  

Job 2:  Decide what tools and equipment you will need to carry out a repair job

About this job
In this activity students need to organise the tools and equipment they need to take to the job.

This job contains the following tasks:
Students have two tasks to complete for this job:

For Part 1 they are required to create a checklist of tools and equipment to be taken to jobs.

For Part 2 students need to research a piece of equipment that they think would be useful when repairing and maintaining security systems.

What you need to do 
For this job, make sure you check your e-mail regularly as students will be e-mailing or sending you their tasks.

Check the lists that your students submit and when everyone has submitted their lists it might be a good idea to go to the discussion board and post a compiled list of all your students lists so that people can check whether they have missed any obvious pieces of equipment.

Check the reports submitted for Part 2 and give them feedback where necessary.

Customisation
To customise this job you might like to set a specific research topic for Part 2 and focus on just one piece of testing or repair equipment.
Job 3:  Attach a flexible cord from the plug pack to the control panel

About this job
In this job students have to demonstrate their knowledge of attaching a flexible cord to equipment up to 250V.

This job contains the following tasks:
Students have to complete three tasks for this job:

For Part 1 they need to answer theory questions to demonstrate their knowledge on how to attach a plug pack to a control panel using a flexible cord.

For Part 2 students need to answer theory questions about the importance of tagging out equipment that requires maintenance and has become unsafe to use.

For Part 3 students need to complete an ‘Out of Service’ tag to attach to faulty equipment.

There is a range of resources that the student can access to help them complete this job.  You might like to direct your students to check out the study guide to use these resources.

Suggested answers for: 
Part 1 – theory questions
1. Show how the wires from the flexible cord attached to the plug pack* should be connected to the control panel*.  Use coloured pens or pencils to clearly identify the wires.
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2. The colour of the earth* wire in the flexible cord can be either white or green.  However, it is normally identified using two colours.  What are these colours?

The earth wire is normally green with a yellow stripe
3. When connecting the red and black wires from the plug pack to the control panel, does the polarity matter?  If not, why not?

When connecting the flexible cord from the plug pack to the control panel, the polarity does not matter because the voltage is AC.
4. What should you do to the bare wires from the flexible cord of the plug pack before terminating them under the screw terminal?

It is best to solder or attach crimped lugs to the bare wires before they are terminated under the screw terminal in the control panel.
5. Sometimes you may find that the installer has removed the earth wire from the security panel because of a faulty earth system connected to the building.  What problems could occur because of this action?

If the earth wire is disconnected from the panel, the electrical equipment is not protected from any outside interference such as lightning strikes or a power surge.  Therefore, equipment such as a control panel could be damaged as a result of this action.
6. What is the approximate voltage that the plug pack supplies to the control panel?

A plug pack supplies approximately 16V AC to the control panel
7. What action would you take if you discover that the plug pack is not supplying the correct voltage to the control panel?

If the voltage being supplied to the control panel is incorrect, you should check the mains power supply to see if 240 V AC is being supplied to the plug pack. You can also check the voltage by using a multimeter.
8. You discover that there is a problem with the power being delivered to the power point that the plug pack is plugged into.  How are you going to deal with this problem?

If there is a problem with the power being delivered to the power point, you should not attempt to fix it yourself unless you are a licensed electrician.  It is against the law in all states for an unlicensed person to work on the 240V power being supplied to buildings.
9. What determines the maximum temperature and voltage rating of the flexible cable attached to the power plug?

The temperature and voltage rating of a cable is the maximum temperature/voltage at which it may be operated without damaging the insulation.  
10. List three characteristics of a satisfactory cable joint.

Any 3 of the following characteristics:

· The joint must comply with the appropriate safety and test requirements of the Wiring Rules.

· The outer covering should be fitted to prevent mechanical damage to the joint, and to prevent any moisture or dirt getting in.

· The insulation between the conductors in a multi-core cable should be at least equivalent to the unbroken cable.

· The joints in the conductors should be soldered, bolted or crimped in such a way that they are reliable and there is the least possible resistance in the joint.

· The joint must be capable of withstanding any electrical and mechanical stresses.

· The joint must be capable of withstanding the same temperatures as the cable.

11. What type of transformer is used to change the voltage that is supplied from the plug pack to the control panel?  How does this transformer work?

A step-down transformer is used to change the voltage that is supplied from the plug pack to the control panel.  In this type of transformer the resistance of the primary winding is always higher than that of the secondary winding.  A plug pack supplies approximately 16V AC to the control panel of a security systems and the step-down transformer changes the voltage of 240V AC supplied to the building to 16 V AC.
12. A transformer is made up of two coils of wire that are wrapped around a laminated metallic core.  What are these coils known as?

These coils are known as windings.
13. What are the names given to the two windings on a single-phase step-down transformer?

1 Primary winding.

2 Secondary winding
14. What is the formula that is used to calculate the number of windings that the secondary winding should contain in order to produce the correct amount of voltage from the primary winding?  Explain the formula.

Vs = Ns

Vp      Np
Where:

Vs = Voltage induced in the secondary winding (in Volts)

Ns = Number of turns on the secondary winding

Vp = Voltage applied to the primary winding (in Volts)

Np = Number of turns on the primary winding

15. A step-down transformer has 960 turns of copper wire in the primary winding.  Assume that you are applying 240 V to the primary winding and you wish to induce 100 V in the secondary winding.  How many turns of copper wire are needed in the secondary winding?  Show how you got your answer to this problem.

Vs = Ns

Vp      Np
Vs = 100 V

Ns = ?

Vp = 240 V

Np = 960

100  =  ? 

240  =  960

Ns  =  100 x 960

            240

Answer:   400 turns are required for the secondary wiring.

Part 2 – theory questions

1. When is a Danger tag used?

Danger tags are attached to equipment that is undergoing repair or maintenance work.

2. What are the colours used on a Danger tag?

The colours used on a Danger tag are red, black and white.

3. When is an Out of Service tag used?

An Out of Service tag is used to prevent accidents or damage to equipment that is out of service for repairs or maintenance.

4. What are the colours used on an Out of Service tag?

The colours used on an Out of Service tag are yellow and black.

5. What type of tag would you attach to a piece of equipment that needs to have maintenance work carried out on it?

It would depend on the situation:  A ‘Danger’ tag would be attached to equipment that needs to have maintenance work carried out on it.  An ‘Out of Service’ tag would be attached if the maintenance work was being carried out at the moment.

6. List three rules that must be followed when a danger tag is attached to a piece of equipment.

Any three of the following:

· Each person must fit his or her own personal tag to the equipment.

· Each tag must contain the person’s printed name, their department and the date and time it was attached.

· No-one must operate the equipment until the tag has been removed.

· Only the person who attached the tag is permitted to remove it.

7. The Occupational Safety and Health Act 1984 requires employees to provide employees with a safe and healthy work environment.  List two things that this legislation requires employers to provide to their employees.

Employers shall:

· Ensure employees are not exposed to workplace safety and health hazards.

· Provide employees with adequate information, instruction and training.

· Consult safety and health representatives and other employees about workplace safety and health.

· Where it is impracticable to prevent hazards, provide employees with adequate personal protective clothing and equipment.

· Establish and maintain safe systems of work, and DO NOT delegate the responsibility for establishing safe systems of work to employees.

8. What is the responsibility of the employees in regard to this legislation?

Employees shall:

· Take reasonable care of their own and others’ safety and health.

· Co-operate with employers in carrying out safety and health requirements.

Part 3 – Out of Service tag
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What you need to do 
Students will send or e-mail the answers to Parts 1-3 to you, so check your e-mail and mail regularly.  Mark your students answers and give them feedback as appropriate. Make sure that they fill in the Out of Service tag correctly.

If students don’t have access to a printer you may need to supply them with photocopies of tasks as well.

Customisation
To customise this job you might like to change the theory questions or get students to fill out the ‘Out of Service’ tag for a different piece of equipment.  

Job 4:  Test equipment for correct operation

About this job
In this job students have to demonstrate their knowledge of testing equipment in accordance with requirements to establish procedures to ensure safe installation and operation.

This job contains the following tasks:
Students have to complete three tasks for this job:

For Part 1 they need to write or type up the steps they would follow to check if the correct voltage is being supplied by the flexible cord from the plug pack to the control panel.

For Part 2 students are to write a report on how to test the equipment once the job has been finished.

For Part 3 they need to update the client’s installation and maintenance record sheet.

There is a range of resources that the student can access to help them complete this job.  You might like to direct your students to check out the study guide to use these resources.

What you need to do 
Students will send or e-mail the answers to Parts 1-3 to you, so check your e-mail and mail regularly.  Mark your students answers and give them feedback as appropriate. Make sure that they update the installation and maintenance record sheet correctly.

If students don’t have access to a printer you may need to supply them with photocopies of tasks as well.

Suggested answers for:

Part 1 – Steps required to test the voltage of the plug pack to the control panel

1. Select a multimeter (volt meter) that has the correct range for the voltage to be tested.

2. Turn on the multimeter and select voltage.

3. Select “AC”.  The voltage to the panel should be approximately 16V AC.

4. Check that the scale is correct for the voltage to be tested.

5. Connect the positive and negative leads from the multimeter to the screw terminals on the control panel – ie where the plug is terminated.

Make sure that the leads are connected to the power terminations and not on the earth termination and one power termination.

6. Record the voltage reading displayed on the LCD of the multimeter.
Part 2 – answers will vary

Part 3 – Installation and maintenance record
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Customisation
To customise this job you might like to change the scenario or ask students about ways to test other pieces of equipment.  

Tutorial answers

Most of the tutorials in the toolbox give students immediate feedback but there are a few that require your attention. The answers to these tutorials are provided below.

Tutorial 15 – Resistors and resistance

Here is the completed table that students will send in to you for marking. 

	Coloured Bands
	Resistance in ohms (()
	Tolerance

%

	First
	Second
	Third
	Fourth
	

	Green
	Yellow
	Yellow
	Silver
	540,000
	10%

	Red    
	Red    
	Orange    
	Red
	22,000
	2%

	Orange
	White
	Blue
	Gold
	39, 000,000 (
	5%

	Blue
	Grey
	Orange
	Red
	68,000
	2 %

	Brown
	Yellow
	Gold
	Gold
	1.4
	5%

	Red
	Red
	Red
	Gold
	2.2 k( 
	5 %

	Red
	Orange
	Blue
	Brown
	2.3 m(
	1%
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R = 1200 ohms





V = 24 V DC





Current = ?
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R = ? ohms





V = 12 V DC





Current = 0.02 amps
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R = 1K ohms





V = ? V DC





Current = 240 mA
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R = 3.3 kilohm





V = 6 V DC





Current = ? amps
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