
DRTNHB08A Assist air drilling

DRTNHB11A Assist conventional core drilling

DRTNHB12A Assist wireline core drilling

DRTNHB15A Assist mud rotary drilling
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General overview

Purpose

The Methods of Drilling Toolbox features the Certificate II in Non-hydrocarbon Competency Standards from the Drilling Training Package (DRT03). Certificate II is the assist level training package that meets the national licensing requirements in the drilling industry.

Drillers can pursue careers in a range of industries and can be required to use different drilling methods. To cater for this, the unit competencies are method-centric. 

Learners working through the units will be involved in authentic learning, presented through scenarios, situations and characters.

Units of competency

	

	National Code
	Units of competency
	Hours

	DRTNHB08A
	Assist air drilling
	12

	DRTNHB11A
	Assist conventional core drilling
	12

	DRTNBH12A
	Assist wireline core drilling
	12

	DRTNHB15A
	Assist mud rotary drilling
	12

	
	Total Hours
	48


Target audience

This Toolbox is designed for New starters – driller’s assistants who are new to the drilling industry. Support material is also provided for Workplace Trainers, to assist in training prior to, and in concurrence with, training on-site.

Underpinning ideas

The Drilling Toolbox takes a scenario-based approach to the delivery of learning objects as resources. Each unit in the Toolbox presents teachers and learners with a series of learning tasks, contextualized within the procedural nature of drilling operations, and mapped to the performance criteria for that unit of competency in single or small clustered groups. 

Each task is a discrete entity that draws upon the learning resources and can be completed alone, or in conjunction with other tasks in that unit, to form a meaningful learning experience. More information on tasks and resources can be found in the Learning environment section below.

Dave the Driller is a virtual mentor that provides learners with feedback and support where appropriate.

The Drilling Toolbox is designed to support a variety of learning contexts, including online, face-to-face in a training situation, and on-site apprenticeships. The learner is invited to complete a Job log that facilitates collaborative learning between the learner and other learners, their trainer or the driller on site. The Job log helps the learner to build evidence of competency in their area of drilling.

For further information about how the Toolbox assists in evidence building, please see the Learning environment section below.

Key features - Learning environment

The interface

To provide a relevant learning context, the activities and resources in this Toolbox are accessed via the selection of a drilling method. Students work through this Toolbox in the role of a trainee driller’s assistant (called a New Starter) and learn about drilling through the context of a drilling shift.

Unit area

Each unit can be accessed from the main menu.  The units are:

· Wireline core drilling

· Conventional core drilling

· Mud rotary drilling

· Air drilling

After an initial introduction to the method, each unit is then broken up into 3 distinct process sections:

· Preparations

· Operations

· Sampling

Once a student selects a process section they are presented with a scenario that continues through the whole unit. Dave the driller is their guide.

The relevant staff member will help the learner as they move through the scenario. The driller provides specific instruction, whereas the assistant gives less formal information.

Job log

The Job log allows learners to document their responses throughout the Toolbox, and assists in providing evidence towards on-site, practical competency assessment. It is also designed to promote higher-order thinking skills, including reflection. Because of the lower literacy levels of the target learner, the Job log is designed to gain maximum learning while not requiring a lot of writing.

Discussion

In the Job log, the learner is directed to undertake ‘Discuss’ activities at various points. They are encouraged to either communicate virtually with their instructor (the driller to whose team they have been assigned) or with other learners in order to provide comment on most subjects. 

Glossary

The Glossary provides an alphabetical resource for terms with links to the subject areas they are most commonly associated with. Words that are written in orange in the Toolbox can be found in the glossary.

Scenarios

The Toolbox delivers tasks that are contextualised within a stylised, simulated environment. The environment has been designed to acknowledge that workplaces throughout the industry will vary slightly, but that the learning required to operate in them is translatable from one workplace to another. The Toolbox simulates a ‘typical’ or generic environment in order to communicate this learning and the ‘translatable’ nature of the information.

The mentor – the driller – will lead the learner through the scene, asking them to carry out certain tasks and providing feedback. While some of the feedback provides a brief rationale for the choice within the task, this rationale is intentionally incomplete and in most cases, will need to be followed through in the Job log. In each scenario, there is a button(s) to access the appropriate learning resources relevant to that scene and the tasks or problems within it.

Learning resources

The learning resources supporting the scenes are self-contained objects that can be undertaken as discrete entities or within the context of the story. Each resource provides learning that can be used to complete a task within a scene. 
Learning resources are located in one of two places – at the top right hand corner of the scene, represented by a small magnifying glass icon, and at the bottom right of the window as a plain text link. All resources relevant to that scene or activity are listed in these two places.

Using the Toolbox

The Drilling Toolbox has been designed so that the online teacher or training organisation can use it to meet different delivery needs. These needs may be determined by the influence of industry sector, training setting and individual learning styles.

Customising

Customising is possible within the Job log, using word processing software such as Microsoft Word. It is recommended that the trainer add to the content or remove content from the Job log as required in order to meet specific training needs. Job log sections can in this way be made situation specific in order to deal with a particular current issue or adhere to an individual company’s standards.

Learning resources have been built using Flash. These resources can be customised, deleted or completely replaced to better suit the target audience. Replacing learning resources or scenes requires sufficient HTML development skills. It may be possible to customise the Flash files if you have Flash development skills.  Learning resources can also be used for different purposes, for example, you could use the learning resource on Personal Protective Equipment in a number of drilling units. Individual scenes are also Flash based and can be removed or replaced in the same way.

Technical requirements for learners

Minimum hardware requirements include:

· IBM compatible computer with a 300 MHz processor

· 128 MB of RAM

· 800X600 display

· 5MB hard disk space.

· CD ROM drive

· Sound card

· 28.8K or higher modem OR the Macintosh equivalent

Minimum Software Requirements

· Either Internet Explorer 5.5 (5.1 MAC) of higher OR Netscape Navigator 6.2 or higher.

· A word processing program, for example Microsoft Word.

Players/Browser Plugins

· Flash Player Version 6.0. Students will be prompted to download the correct plug-in if necessary.

Please refer to the Technical guide for further information. 

Teacher’s role

Trainers should familiarize themselves with the Scenarios, Learning resources and Job log in order to be prepared for the types of questions students may ask.


Scenario guide

There are eight scenes:

· Heading off

· Pre-start checks

· Assist to stabilise the hole

· Assist to add/remove rods

· Remove core from the barrel (for Wireline core and Conventional core only)

· Check drilling and sampling equipment

· Sampling

· Completion.

Each scene covers one or several performance criteria. Please refer to Competencies and Resources from the main menu in the Toolbox for a complete description. There is also an introduction to each unit.

Introduction

This is an introduction to the unit, and describes the following points about the chosen drilling method:

· different uses, eg minerals exploration, drilling artesian aquifers

· the basic principles of how it works, eg how a drill works, how drilling fluid is used
· the main variations, eg reverse circulation, down the hole hammer.
Dave the driller tells the learner to open and print out the Job log to keep track of their learning. It’s very important that learners do this, as the Job log forms evidence of competency. 

Heading off

	Associated learning resource
	Associated performance criteria

	Personal Protective Equipment (PPE)
	Air
	Conventional core
	Wireline core
	Mud rotary

	
	DRTNHB08A/01.5 Wear all necessary personal protective equipment and protective clothing when assisting with rotary air drilling.
	DRTNHB11A/01.5 Wear all necessary personal protective equipment and protective clothing when assisting with core drilling.
	DRTNHB12A/01.5 Wear all necessary personal protective equipment and protective clothing when assisting with core drilling.
	DRTNHB15A/01.5 Wear all necessary personal protective equipment and protective clothing when assisting with rotary mud drilling.


The Heading off scene deals mainly with personal protective equipment, but also includes elements of pre-start vehicle checks, shift change forms and the nature of working in the drilling industry.

If the learner seems overwhelmed by the scene presented in the main section on the right of their screen, encourage him/her to take a minute to move left and right across the screen to become familiar with the interface. This is worthwhile, as the interface is used in future activities.

The scene introduces the scenario—the learner is a new starter in a crew of three, with the driller and a more experienced assistant. They work the day shift at a site in the Kundara district, and they start the day at the workshop in Kalgoorlie.

When introducing this scene with learners, compare the similarities and differences between the scene and their own workshop.

Here are some questions you could ask to start discussion.

· What jobs are you responsible for when you first start a shift?

· Roll your mouse over the noticeboard. What are the kinds of documents on the board? What are they and why are they there? What other interesting items are in the workshop?

· Read the shift change form. What clues does the form give you about the day ahead? What kinds of things will the driller’s assistant need to do, as indicated by the shift change form. (Note: New starters may not be familiar with a shift change form. Take the time to show them a real example and explain how it is used).

When learners discover the PPE cupboard in the scene, ask them to stop and think about the kinds of hazards they might expect on the site. As they note one, ask them to click on the PPE that they think might protect against that hazard. The driller’s assistant will give feedback if it’s not required.

Encourage learners to learn more about PPE by opening the learning resource at the bottom of the screen. They can use the self-check to test their understanding about PPE.

When the learner is ready, they can click the ‘I’m ready to go’ button underneath Dave. Discuss the consequences of arriving on site without the correct equipment. Work with the learner through the Job log for PPE. Be aware that some learners may have difficulty with reading or writing, so be prepared to help out if needed. With some thought, all of the activities in the Job log could be done with pictures, or completed verbally.

Pre-start checks

	Associated learning resource
	Associated performance criteria

	
	Air
	Conventional core
	Wireline core
	Mud rotary

	Pre-start check
	DRTNHB08A/02.6 Observe housekeeping and site safety measures while supporting air drilling operations.
	DRTNHB11A/02.5 Observe housekeeping and site safety measures while supporting core drilling operations.
	DRTNHB12A/02.5 Observe housekeeping and site safety measures while supporting core drilling operations.
	DRTNHB15A/02.5 Observe housekeeping and site safety measures while supporting rotary mud drilling operations.

	Stabilising rod racks
	DRTNHB08A/01.3  Set up and stabilise rod racks as required.


	DRTNHB11A/01.3 Set up and stabilise racks.
	DRTNHB12A/01.3 Set up and stabilise racks.
	DRTNHB15A/01.3 Set up and stabilise pipe racks as required.


Dave tells the learner to do a pre-start check of the site to see if there are any hazards. Ask the learners to describe a pre-start check on their site. Encourage them to use the Pre-start checks learning resource to find out how to perform a pre-start check.

Finding all of the hazards in the scene is quite difficult, and learners will need a strategy for systematically examining the scene. Encourage the learner to consider how they might find hazards on the site. For example, a common strategy is:

1) look up for overhead hazards

2) look on the ground for trip hazards

3) look at eye level for anything that is out of place. 

The learner can then use this strategy to find the hazards within the scene, and in real life.

When the learner starts the pre-start check, Dave tells them to help move a branch first. You might want to ask the learner to think about why Dave asked them to move the branch before other items. Some possible answers might be:

· it was a significant hazard that needed to be dealt with immediately

· it required two people to lift it, so Dave wanted to give you a hand before doing other work.

One of the benefits of e-learning is that the learner can experiment with making the wrong decision and explore the consequences.

Here are some questions you could ask to encourage learners to explore the consequences of incorrect actions.
· What might happen if you didn’t stack the core tray with the others?

· What could happen if you leave the rod rack as it is?

Some learners may comment that the virtual site is not the same as their site. This is because all sites are subtly different. Ask the learner to explain what these differences are.

Help the learner to complete the Job log for the Pre-start check section.

Assist to stabilise the hole

	Associated learning resource
	Associated performance criteria

	
	Air
	Conventional core
	Wireline core
	Mud rotary

	Mix air drilling fluids (for Air drilling)

Mix drilling fluids (for other units)
	DRTNHB08A/06 Mix drilling fluids for air/foam drilling.
	DRTNHB11A/04 Mix drilling fluids.
	DRTNHB12A/04 Mix drilling fluids.
	DRTNHB15A/04 Mix drilling fluids.


In this scene, learners explore three different methods used to stabilise a hole. 

Encourage learners to investigate and discuss the situations where each method would be used.

Example question: Drilling fluid is typically more economical than casing, so when would you use casing?

Assist to add/remove rods

	Associated learning resource       
	Associated performance criteria

	
	Air
	Conventional core
	Wireline core
	Mud rotary

	None                  

               
	DRTNHB08A/02.2 Lay out drill string in readiness for tripping/drilling.

DRTNHB08A/02.3 Add/remove drill rod to/from drill string.


	DRTNHB11A/02.2 Lay out rod string in readiness for tripping/drilling.

DRTNHB11A/02.3 Add/remove drill rods.

DRTNHB11A/02.6 Use rod/casing handling equipment according to manufacturer's recommendations and the organisation's procedures.
	DRTNHB12A/02.1 Fit/remove and measure correct bits/reamers to/from the core barrel.

DRTNHB12A/02 .2 Lay out rod string in readiness for tripping/drilling.
	DRTNHB15A/02 .1
Fit/remove bits/reamers/stabilisers to/from the drill string.

DRTNHB15A/02 .2 
Lay out drill string in readiness for tripping/drilling.

DRTNHB15A/02 .3
Add/remove drill pipe and collars from the drill string.


Adding and removing rods is usually a process that is best demonstrated by hand. If you have access to a drill site, a hands-on demonstration would be ideal.  If you do not have access to a drill site, perhaps you could use a long cardboard tube to demonstrate the process of adding and removing rods.

Remove core from the barrel
	Associated learning resource
	Associated performance criteria

	
	Conventional core
	Wireline core

	Inspect the conventional core barrel
	DRTNHB11A/02 .1 
Fit/remove and measure correct bits/reamers to/from the core barrel.
	

	None
	
	DRTNHB12A/02.3 Add/remove drill rods and core inner tubes.

DRTNHB12A/02.8 Operate overshot retrieval system according to manufacturer/organisation procedures.


This scene only applies to core drilling. 

If possible, show the learners a real overshot, and a inner tube lifting device. 

Allow the learners to experiment with joining the latches to the spearhead point. This is a lot more difficult to describe if you cannot show the items. 

Check drilling and sampling equipment

Associated learning resources

Maintain air drilling equipment (Air only)

Inspect the conventional core barrel (Conventional core only)

Inspect the core barrel (Wireline core only)

Maintain ancillary equipment 

Maintain rod handling equipment

Maintain swivels and hoses

Inspect the wireline core barrel (Wireline core only)

Pre-start site check

Maintain mud drilling equipment (Mud only)

Associated performance criteria: Air

DRTNHB08A/02.1 Fit/remove and measure correct bits/down-hole tools to/from the drill string.

DRTNHB08A/02.4 Inspect drill pipe, bits, threads and other down-hole equipment for wear or damage.

DRTNHB08A/02.9 Free up roller bits/rollers as required and according to organisation's procedures and/or manufacturer's specification.

DRTNHB08A/02.10 Disassemble, inspect and reassemble DTH hammers.

DRTNHB08A/07 7.1 Perform inspections and routine checks on ancillary equipment such as air compressor and injection pump.

DRTNHB08A/07 7.3 Observe occupational health and safety procedures in carrying out equipment maintenance.

Associated performance criteria: Conventional core

DRTNHB11A/02.4 Inspect core barrel regularly and replace worn/damaged components under the direction of the driller.

DRTNHB11A/05.1 Perform inspection and checks on servicability of core barrel components including outer tube, inner tube, split tubes (as required), core lifter case and core lifter, and back-end assembly.

DRTNHB11A/05.2 Perform inspections and routine checks on ancillary equipment.

DRTNHB11A/05.5 Fit restraining devices to Kelly hoses as required.

Associated performance criteria: Wireline core

DRTNHB12A/02.4 Inspect inner tube/core barrel regularly and replace worn/damaged components under the direction of the driller.

DRTNHB12A/03.9 Clean and lubricate inner tube components as required and reassemble in preparation for the next run.

DRTNHB12A/05.1 Perform inspection and checks on serviceability of core barrel components including outer tube, inner tube, split tubes (as required), core lifter case and core lifter, head assembly, and wireline overshot assembly (as required).

DRTNHB12A/05.2 Perform inspections and routine checks on ancillary equipment.

DRTNHB12A/05.3 Perform inspections and basic maintenance on rod handling equipment.

DRTNHB12A/0 5.5 Fit restraining devices to Kelly hoses as required.

Associated performance criteria: Mud rotary

DRTNHB15A/02.4 Inspect drill pipe, collars, bits, threads and associated equipment for damage.

DRTNHB15A/03.4 Clean and service sampling equipment as required.

DRTNHB15A/05.1 Perform inspection and checks on ancillary equipment such as mud pumps, water delivery pumps and mud hoppers.

DRTNHB15A/05.2 Perform inspections and basic maintenance on pipe handling equipment.

When the learners first view the scene, ask them to identify the equipment that they will have to check in the scene.

Then ask them to access the learning resource that they think might apply to each of the equipment items. 

When they feel ready, encourage the learners to select a piece of equipment in the scene to check and maintain.

The scene only shows a small selection of the equipment that you need to know how to inspect and maintain. Ask learners to identify some other pieces of equipment that they are responsible for in their work.

Sampling

	Associated learning resource
	Associated performance criteria

	Handle air chip samples (Air drilling only)

Handle core samples (Conventional core and Wireline core only)

Handle mud chip samples (Mud only)

Number core trays (Conventional core and Wireline core only)

Collect sludge samples

(Conventional core and Wireline core only)
	Air
	Conventional core
	Wireline core
	Mud rotary

	
	DRTNHB08A/04 Handle samples.
	DRTNHB11A/03 Handle core samples.
	DRTNHB12A/03 Handle core samples.
	DRTNHB15A/03 Handle samples.


The process of sampling differs between core drilling and air and mud methods, so the activities for sampling are very different.

Sampling for air

Taking chip samples in air drilling is an extremely fast process. The driller’s assistant must take the sample bag from the sample trailer and place it on the ground, in the correct position, before the next sample bag fills.

To experience something of this process and to learn how to lay out sample bags, learners can play a game. They are timed against how long it takes them to place 15 bags.

This is designed to be a fun activity. Encourage New starters to try to beat their own time, or another learner’s time. Don’t worry too much in the first instance about getting learners to think about correct placement of bags. If learners have difficulty using the mouse, then encourage them to try to beat their own time rather than compete against other learners.

After learners have played the game a couple of times, get them to stop and explain how to place sample bags.

Encourage learners to explore the learning resource in this scene to learn more about air sampling.

Sampling for conventional core and wireline core

For core sampling, it’s extremely important that the core is correctly placed in the tray and marked appropriately.  For this reason, the activity requires learners to place the core in the tray correctly. 

If possible, encourage learners to explore the learning resources before attempting the activity. This will help them know what to do in the activity.

Guide learners through each stage of the activity. Allow learners to make mistakes. Encourage them to talk through their reasoning aloud. For example, you could ask, ‘Why did you put that piece of core there?’

Sampling for mud rotary

Sampling in mud rotary drilling involves placing a sludge box in the return drain. One of the challenges is to select the best possible location for the sludge box, and to choose an appropriately-sized box so that sample is collected.

Some questions you might like to ask are:

· What kinds of things do you have to consider when choosing a location for sampling.

· Look closely at the drilling fluid (arrows) moving around the drill. When does fluid move fastest? When does it move slowest?

· Why was the larger sludge box more successful than the smaller box?

Help the learner complete the Job log for sampling.

Completion

Although there is no performance criteria associated with this scene, the Completion section is the most important part of the Job log. One of the benefits of reflection is that it helps the New starter know what questions to ask when they don’t understand what they are experiencing on-site.

When learners regularly reflect on their learning and work, they are better able to identify the areas that they need more training. This saves the driller time, because the learner will ask questions when needed.

Learners often find the process of reflection difficult, so you may need to provide some help by talking them through each question. Encourage the learner to go through the same process at the end of the day or week.  

Teaching support

At the completion of each Story Scene, the learner will be directed to fill out the Job log. The Job log provides space for recording assessment evidence, as well as prompts for utilising the online facilities via Discuss Tasks.

As a trainer, you may wish to utilise all or part of the Job log for assessment purposes. Learners will be asked to submit the Job log to you, however you are free to modify how it is submitted to suit your purposes.

Familiarise yourself with the Job log and the tasks required of the Learner. Also make sure you understand the Toolbox Story Scenes and Learning Resources in order to anticipate the kinds of questions you may be asked in relation to the Job log requirements.

Alternative approaches

Rather than hand in a fully completed Job log, you may want to direct your students to hand in completed scenes as they are done. Direct them to submit the relevant section to you in whichever way is most useful (eg printed or copied into a separate document). This might be more appropriate for learners who have difficulty completing large assignment tasks.

You may also wish to facilitate or continue discussion virtually on each topic. Use the Discuss Task in the Job log to start discussions and expand on any points raised by the learners.

Assessment

Since the unit competencies are performance-based, most assessment will be done in the workplace and the learner will need to have access to a drilling environment to demonstrate competence. 

However, The Job log is designed to help the learner collect evidence of their mental competency in a chosen unit. It encourages the learner to explain and justify the reasons why they do things a particular way on site. For example, although the competency is to wear the appropriate PPE, the Job log asks them to explain the possible hazards that can be avoided by the correct use of PPE.

You can also use the Job log as an example for developing your own evidence-based assessment instruments. You’ll notice that the Job log includes a range of different tasks (highlighted in bold font). This helps to accommodate different learning styles. When you are developing assessment items, try to develop questions that allow the learner to demonstrate what they know (as opposed to trying to ‘trick’ them).

Resources and competencies

The Toolbox has been created to allow for maximum reuse and repurposing of its different parts. You can use the Toolbox as it is, or draw on specific parts of it to demonstrate or teach a particular competency.

To make it easy to find out which resources to use, see the page ‘Competencies and Resources’ from the Toolbox main menu.

First, select the unit of competency that you are interested in.

You’ll notice that all of the performance criteria are listed. Alongside the competencies are links to the associated resources in the toolbox. The ‘Learning scene’ section refers to the virtual drill site. The ‘Learning resource’ section refers to a context-free learning resource. If you are looking for something with learning activities, use the Learning scene. If you are looking for more general information, use the Learning resource.
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