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The Qualification 

Overall Objective for the Qualifications 

 

This handbook relates to the following qualification: 

 

 Level 4 Diploma in Electronic System Inspection, Repair, Maintenance and Workshop 

Management 

 

This qualification specifies the standards required for individuals to supervise, coach, mentor 

and sign off work of Electronic Technicians in a workshop environment. 

 

Pre-entry Requirements 

 

Learners who are taking this qualification will be trained Class 2 Electronic Technicians with 

experience of maintaining, repairing and modifying equipment. The Advanced Electronic 

Science (E051) Upgrader course must also have been passed. 

 
Unit Content and Rules of Combination 
 

This qualification is made up of a total of 6 mandatory units.  To be awarded this qualification 

the candidate must achieve a total of 47 credits as shown in the table below. 

 

 

Mandatory   

Units 

  

Unit Reference 

Number 

Unit Title RQF 

Level 

GLH TQT Credit 

Value 

L/617/2125 
Managing coaching and mentoring in 

the workplace 
4 31 35 4 

R/617/2126 
 

Telecommunications 
 

4 80 92 10 

 
Y/617/2127 

 
Control and Optronics 

4 86 99 10 

 
D/617/2128 

 
Radar 

4 98 114 12 

H/617/2129 Workshop Management 4 75 85 9 

Y/617/2130 Field Development 4 20 22 2 

 
Age Restriction 
 
This qualification is available to learners aged 18 years and over. 
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Opportunities for Progression 
 
This qualification creates opportunities for progression within defence and civilian industry, 

including Artificer and membership of various engineering institutions. 

 

Exemption 
 
No exemptions have been identified. 
 
Credit Transfer 
 
Credits from identical QCF units that have already been achieved by the learner may be 

transferred.  
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Qualification Units 
 
 

URN: L/617/2125 

Title: Managing coaching and mentoring in the workplace 

Level: 4 

Credit value: 4 

GLH 31 

TQT: 35 

Learning outcomes 
 
The learner will: 

Assessment criteria 
 
The learner can: 

1. Explain the 
characteristics of 
effective coaches 
and mentors, and 
coaching and 
mentoring 
programmes 

1.1 Explain the concepts of coaching 

1.2 Define the information process model and explain the 

different learning styles 

1.3 Explain motivation and psychology theories and their use 

1.4 Define visualisation, discuss its benefits and state the uses 

1.5 Monitor and analyse performance of the team 

1.6 Explain how to set goals and provide feedback 

1.7 State the factors that can affect performance 

Additional information about the unit 

Unit purpose and aim(s) To enable delegates to understand their ability to 

undertake a workplace management coaching or 

mentoring programme. 

Unit expiry date 31/08/2023 

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate) 

Formative assessment of the learning outcomes to be 
carried out using theory/practical progress tests. 
 

Location of the unit within the 
subject/sector classification system 

04.1 Engineering 

Name of the organisation 
submitting the unit 

Defence Awarding Organisation 
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URN: R/617/2126 

Title: Telecommunications 

Level: 4 

Credit value: 10 

GLH 80 

TQT: 92 

Learning outcomes 
 
The learner will: 

Assessment criteria 
 
The learner can: 

1 Be able to 
understand pulse 
and digital 
communication 
terminology 

1.1 Describe the operation of the communications link within the 

Bowman network 

1.2 Describe the difference between analogue and digital signals 

1.3 Explain the difference between pulse and digital modulation 

1.4 Describe and sketch the spectrums of a pulse waveform 

1.5 Describe and sketch the spectrum of a RF (Radio 

Frequency) carrier modulated by a pulse waveform 

1.6 Describe the effects on the pulse spectrum of altering pulse 

duration and pulse period 

1.7 Investigate pulse amplitude sampling and the resulting 

spectrum 

1.8 State the sampling theorem and the sampling rate necessary 

in order to digitise an audio baseband signal 

1.9 Describe the linear pulse modulated system known as Pulse 

Amplitude Modulation (PAM) 

1.10 Explain the significance of each term given the 

mathematical expression representing a PAM waveform 

1.11 Describe how the analogue signal may be recovered 

when pulse modulated to produce PAM 

1.12 Explain the disadvantages of linear pulse modulation 

systems 

2 Be able to 
understand the 
principles of Pulse 
Code Modulation 
(PCM) 

2.1 State the advantages of PCM compared to linear systems 

PAM 

2.2 Describe the quantization process to digitise an analogue 

signal 

2.3 Explain the effect of increasing the number of quantizing 

levels on quantizing noise, bit rate and signal bandwidth 

2.4 Explain the term “companding” used for speech encoding 

and explain the advantages compared to linear encoding 

2.5 State the advantage gained by the ability to use regenerative 

repeaters for true digital signals, compared to amplifiers for 
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analogue signals 

2.6 Investigate pulse amplitude sampling modulation / 

demodulation 

2.7 Explain the principle of Time Division Multiplex (TDM) 

applied to a number of PCM channels multiplexed onto a 

common transmission path 

3 Be able to 
understand the 
modulation 
techniques used in 
modems for data 
communications 

3.1 Describe Delta Modulation (DM) techniques and compare 

performance and applications to PCM 

3.2 Explain the differences between time and frequency domain 

diagrams representing data modulation methods 

3.3 State merits/demerits of the three basic keying methods 

(ASK, FSK and PSK) 

3.4 Describe basic characteristics of FSK 

3.5 Describe basic characteristics of PSK 

3.6 Describe the principle of more complex M-array PSK 

schemes for high speed modems 

4 Be able to 
understand the 
principles of a Local 
Area Network (LAN) 

4.1 Describe the methods of connecting computers to form a 

network 

4.2 Explain the need for computer data to be assembled into 

packet format for shared access to a communications 

channel 

4.3 Describe channel access control standards, control 

information, frame generation, header address, and ethernet 

frame format 

4.4 Describe length limits, types of cable, operating speeds, 

connectivity diagrams using repeaters 

4.5 Describe the use of bridges for different LAN access, control 

protocols (connectivity diagrams, application and purpose of 

switches, routers and gateways) 

4.6 Explain the concept of the IP address scheme and be able to 

configure (on paper) a simple network routing plan for an 

ISTAR product 

5 Be able to 
understand the basic 
principles of secure 
communications 

5.1 Describe the basic use of a ‘one-time pad’ (modulo 26) 

cipher system and explain its operation 

5.2 Explain the operation of a linear feedback shift register to 

produce a maximum length pseudo random sequence 

5.3 Explain the action of the Pseudo Random Sequence 

Generator (PRSG) when applied to a keystream cipher 

5.4 Explain the difference between the two common spread 

techniques:  

• Frequency Hopping Spread Spectrum (FH-SS) 

• Direct Sequence Spread Spectrum (DS-SS) 

5.5 Explain the action of the PRSG on the frequency synthesizer 

(Voltage controlled Oscillator) 

5.6 Explain using calculations, the significance of the hop rate 

and hop bandwidth to system security 

Additional information about the unit 
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Unit purpose and aim(s) This unit is about the engineering principles used in 

the Bowman Radio System. It covers the secure voice 

and data services, digital modulation schemes and 

spread spectrum techniques. 

Unit expiry date 31/08/2023 

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate) 

Formative assessment of the learning outcomes to be 
carried out using theory/practical progress tests. 
Summatively tested during practical or theory 
examinations 

Location of the unit within the 
subject/sector classification system 

04.1 Engineering 

Name of the organisation 
submitting the unit 

Defence Awarding Organisation 
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URN: Y/617/2127 

Title: Control and Optronics 

Level: 4 

Credit value: 10 

GLH 86 

TQT: 99 

Learning outcomes 
 
The learner will: 

Assessment criteria 
 
The learner can: 

1 Be able to 
understand the 
applications of 
electro-optics 
technologies 
employed in military 
systems 

1.1 Analyse the relative advantages of using certain electro-

optics technologies used in fighting vehicles over other 

technologies 

1.2 Explain the benefit of employing a Ring Laser Gyro over its 

mechanical counterpart 

1.3 Describe the operation of a Ring Laser Gyro 

2 Be able to 
understand the laser 
range finding 
principles and 
applications 
employed in military 
systems 

2.1 Describe the role of laser range-finders for military use 

2.2 Carry out calculations to verify the relationship between 

range and time 

2.3 Explain the factors affecting max range of a laser 

2.4 Evaluate laser range finder principles 

2.5 Explain the need for cooling and the methods of cooling 

3 Be able to 
understand the 
workings of a raster 
scan display system 
such as that found in 
a CCTV receiver 

3.1 Describe the relevant CCIR system 1 standard 

3.2 Describe standard TV terms including Kell Factor, Visual 

acuity and Bandwidth 

3.3 Describe the system block diagram of a raster scan receiver 

3.4 Explain the composite video signal waveform and timings, 

including Line synchronisation, Field synchronisation, 

equalising pulses, Odd and Even field difference 

3.5 Explain the synchronising of the line and field time-base 

waveforms, and the role of the sync separator 

3.6 Explain the timings  of the Thermal Imaging Sensor Head as 

found in TICM Class 2 systems, which allow a TI picture to 

be viewed using a CCIR system 1 receiver 

3.7 Describe alternative scanning techniques: 

• Mechanical Scanning 

 • Matrix Scanning 

4 Be able to 
understand the 
principles of thermal 
imaging testing 

4.1 Compare and contrast the Thermal Imaging Common 

Module (TICM) Systems 1 and 2 

4.2 Describe the role of the TICM2 Thermal Processing Unit 

(TPU) with regard to the display unit 

4.3 Describe typical tests carried out on the TI System 
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5 Be able to 
understand the 
operation of servo 
systems 

5.1 Explain the operation of open and closed loop dc control 

systems in terms of system response to standard signal 

inputs and loading of the output 

5.2 Explain and identify the controlling components of position 

and rate control systems 

5.3 Explain the system response to step and ramp inputs and 

the effects on these of NVFB, phase advance and integral 

control 

5.4 Explain the differences and reasons for employing ac and 

ac-dc control systems in terms of system operational 

improvements 

5.5 Explain and identify the ac and ac-dc controlling components 

of position and rate control systems, including PSDs/PCR 

5.6 Explain the reasons for employing hydraulics in military 

control systems in terms of system operational 

improvements 

5.7 Describe the similarities and differences in controlling 

components of position and rate hydraulic systems including 

the use of the hydraulic ram and the forcer coil 

5.8 Describe gear systems and affects on torque and speed 

5.9 Explain and identify sensors employed in other related 

control systems. To include coolant level sensors, 

accelerometers, incremental encoders and gyroscopes, 

including north seeking gyroscopes 

6 Be able to 
understand the servo 
equation 

6.1 Describe the relationship between input, output, error, 

torque, friction, gain and the load inertia in a rate servo 

6.2 Describe the parts of the rate servo equation i.e. transient 

part and steady state part 

6.3 Describe the effects of altering the values of servo gain, 

torque, friction and the load inertia in a rate servo 

6.4 Carry out mathematical calculation involving the rate servo 

7 Understand how to 
assess servo stability 
using methods in the 
frequency domain 

7.1 Describe methods to aid analysis in the frequency domain 

7.2 Describe advantages and disadvantages of using the 

KLP.01 methods to aid analysis in the frequency domain 

7.3 Describe the open loop transfer function of the rate servo 

equation with the substitution of d/dt with j 

7.4 Derive the open loop transfer function of the rate servo 

equation from the open loop torque equation 

7.5 Derive the closed loop transfer function of the rate servo 

equation from the open loop transfer function 

7.6 Produce Bode plot sketches of systems with one, two and 

three lags, labelling axes, DC gain (in dB), breakpoint 

frequencies and changes in slope 

7.7 Evaluate gain and phase margins on Bode plot sketches, 

and compare stability 

7.8 Produce Nyquist diagrams of systems with one, two and 

three lags, labelling axes, DC gain and breakpoint 
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frequencies 

7.9 Evaluate gain and phase margins on a Nyquist diagram, and 

compare stability 

8 Understand the 
techniques and use 
of transducers, 
switches and 
resolvers as used on 
military vehicles 

8.1 Describe the use of key switches, push button, membrane 

key pad, mercury contact, limit switches, bubble sensors 

(level), and touch screens 

8.2 Describe the use of resolvers as angular measurement 

devices 

8.3 Calculate the voltage output of a resolver 

8.4 Explain the principles of gyroscopes 

9 Understand the 
optical encoder 
techniques with 
respect to military 
vehicles 

9.1 Conduct a grey code to binary conversion 

9.2 Describe the function of incremental encoders 

9.3 Describe angular representation 

Additional information about the unit 

Unit purpose and aim(s) This unit is about the engineering principles used in 

military electro-optical imaging and ranging systems, 

and electro-mechanical systems which rely upon 

feedback to provide precise control of the system 

output (e.g. servo systems, power supplies). 

Unit expiry date 31/08/2023 

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate) 

Formative assessment of the learning outcomes to be 
carried out using theory/practical progress tests. 
Summatively tested during practical or theory 
examinations 

Location of the unit within the 
subject/sector classification system 

04.1 Engineering 

Name of the organisation 
submitting the unit 

Defence Awarding Organisation 
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URN: D/617/2128 

Title: Radar 

Level: 4 

Credit value: 12 

GLH 98 

TQT: 114 

Learning outcomes 
 
The learner will: 

Assessment criteria 
 
The learner can: 

1 Understand the 
purpose and 
principles of 
transmission lines 

1.1 Identify various forms of transmission lines such as twisted 

pair, twin and coax 

1.2 Analyse a line in terms of its primary components 

1.3 Determine secondary constants 

1.4 Explain the input impedance of a low-loss terminated line 

and the importance of matching 

1.5 Explain the effects of a signal travelling down a TX Line: 

• Attenuation 

• Phase Lag 

Utilise the Smith chart to assist in determining reflection 

coefficient, VSWR and input & output impedance 

2 Understand the use 
of waveguides and 
microstrip structures 

2.1 Explain the boundary condition that exists in waveguide 

structures 

2.2 Explain how a wave is propagated down a waveguide 

2.3 Evaluate the cut-off wavelength in a rectangular waveguide 

2.4 Develop the idea of microstrip as a transmission line 

2.5 Evaluate the input impedance of a length of microstrip line 

with: 

• Open-circuit termination 

• Short-circuit termination 

3 Understand the 
principles of 
microwave 
transmitters and 
receivers 

3.1 Describe the operation of Magnetrons, Klystrons and 

Travelling-wave tubes 

3.2 Describe the operation and performance of self-oscillating 

and Master Oscillator Power Amplifier types of transmitter 

3.3 Explain the application of frequency synthesizers in context 

3.4 Explain the operation of the single and double frequency 

conversion superhet receiver and its use in removing 

interference 

3.5 Explain the operation and identify the significant parameters 

of LNA’s, mixers, I.F. amplifiers, detectors and converters 

3.6 Determine the Noise Figure in a multi-stage system 

4 Understand the 
performance of 

4.1 Explain the operation of dipole arrays 
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microwave aerials 4.2 Explain the importance of the aerial parameters 

4.3 Explain the operation of a microwave dish 

4.4 Explain the operation of a microwave horn 

4.5 Determine the physical deviations and beamwidths required 

when using a feeder horn system 

5 Understand and use 
signal processing 
techniques to obtain 
the spectra of 
repetitive and non-
repetitive waveforms 

5.1 Explain the term ‘Fourier Analysis’ and its context in terms of 

a complex waveform 

5.2 Describe the synthesis of waveforms from sets of sinusoids 

5.3 Plot periodic and aperiodic square waves in the time and 

frequency domain 

 

6 Understand data 
system and its 
limitations 

6.1 List a sequence of samples for a signal 

6.2 Explain the Shannon Sampling Theorem, Nyquiste criteria 

and the term ‘Aliasing’ 

6.3 Describe the building blocks, Sum, Scale and Delay used in 

digital filtering 

6.4 Describe an n-term moving averager as an example of a 

Non-Recursive Difference Equation 

6.5 Draw the block diagram for an n-term moving averager as an 

example of a Finite Impulse Response (FIR) filter 

6.6 Solve problems on sequences defined by Recursive 

Difference Equations 

6.7 Explain instability in recurrence relationships 

6.8 Draw in building block form an example of an Infinite Impulse 

Response (IIR) filter 

6.9 Describe the frequency response of simple digital filters 

6.10 Explain the digital implementation of IIR and FIR filters 

Additional information about the unit 

Unit purpose and aim(s) This unit is about the engineering principles used in a 

RADAR system. Covering the techniques used to 

generate, amplify, transfer and transmit the RADAR 

signal, and subsequently to detect and process the 

RADAR returns. 

Unit expiry date 31/08/2023 

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate) 

Formative assessment of the learning outcomes to be 
carried out using theory/practical progress tests. 
Summatively tested during practical or theory 
examinations 

Location of the unit within the 
subject/sector classification system 

04.1 Engineering 

Name of the organisation 
submitting the unit 

Defence Awarding Organisation 
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URN: H/617/2129 

Title: Workshop Management 

Level: 4 

Credit value: 9 

GLH 75 

TQT: 85 

Learning outcomes 
 
The learner will: 

Assessment criteria 
 
The learner can: 

1 Understand the 
outline Integrated 
Logistic Support 
(ILS) process 

1.1 Describe what is meant by Integrated Logistic Support (ILS) 

1.2 Explain why ILS is used to (reduce Life Cycle costs, improve 

availability, through design influence/support assessment) 

1.3 Explain the aims of ILS with respect to Design for Support – 

optimisation 

1.4 Describe the various elements of ILS 

1.5 Explain the outline role of the DE&S  

1.6 Explain the outline role of the DE&S as responsible for the 

‘in-service’ support management of all Tri-Service equipment  

2 Be able to 
understand the 
duties of an 
employer 

2.1 Explain your duties in respect of Health and Safety at Work, 

environmental conservation and accidents in the workplace 

2.2 Define the term ‘Duty of Care’ 

3 Be able to 
understand the 
obligations imposed 
by Health & Safety 
and environmental 
legislation 

3.1 Explain the need for having a unit safety policy 

3.2 Explain the format of a unit safety policy 

3.3 Identify where the policy is found 

3.4 Explain why the policy should be visible for all 

3.5 Explain how often and when the policy is reviewed 

3.6 Explain the principles of environmental protection 

3.7 Explain the environmental considerations in the workplace 

3.8 Describe pollution control and methods used 

4 Be able to 
differentiate between 
hazards and risks in 
the workplace 

4.1 Explain what constitutes a hazard in the workplace 

4.2 Evaluate the risks in the workplace 

4.3 Describe the action to take to minimise the risk in the 

workplace 

4.4 Describe the principal hazards, risks and precautions for: 

a) Manual handling 

b) Machinery 

c) Electricity 

d) Noise 

e) Hazardous substances 

f) Pressure systems 
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g) Radiation 

h) Working at height 

4.5 Explain the risk assessment process 

4.6 Conduct a risk assessment of a working area 

5 Be able to 
understand total 
quality within the 
equipment support 
organisation 

5.1 Explain the traditional approach to quality and the problems 

that this approach creates 

5.2 State the BSI definition of quality 

5.3 Explain why things go wrong in a quality system 

5.4 Describe the need for teamwork in a TQ culture 

5.5 Explain how an efficient organisation focuses on its 

customers by improving its processes through its people 

5.6 Explain who the customer can be and typical customer 

requirements 

5.7 Explain what is meant by a process 

5.8 Explain the importance of ‘right first time’ 

5.9 Describe how communication, training and recognition can 

promote QA in the workplace 

5.10 Describe the need for audit and review of EMS 

5.11 Describe the need to promote process ownership 

6 Be able to 
understand the 
levels of 
classification 
pertaining to the 
storage and handling 
of technical 
equipment/ 
documentation 

6.1 Explain the purpose of the JSP 440 

6.2 Explain the purpose of the JSP 886 

6.3 Describe the unit security instructions/SOPs 

6.4 Explain the role of the unit security officer 

6.5 Explain the role of the supervising officer 

6.6 Explain the function and purpose of a unit technical library 

6.7 Demonstrate how to maintain a technical library master 

register to include: 

 Cancelling a publications demand 

 Amending publications 

 Disposing of publications 

 Reporting inaccuracies within technical publications 

6.8 Describe the levels of security classification  

6.9 Explain the implications of the handling, use and storage of 

publications marked: 

 UK/NATO Official Sensitive  
 Commercial - in- Confidence 
 UK Eyes only 

 

Additional information about the unit 

Unit purpose and aim(s) This unit is about complying with the Health and 

Safety requirements appertaining to a particular 

equipment, process and working environment. 

Includes waste management, equipment inspection 

methods, sentencing procedures and typical 

expedient repair procedures. 
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Unit expiry date 31/08/2023 

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate) 

Formative assessment of the learning outcomes to be 
carried out using theory/practical progress tests. 
Summatively tested during practical or theory 
examinations 

Location of the unit within the 
subject/sector classification system 

04.1 Engineering 

Name of the organisation 
submitting the unit 

Defence Awarding Organisation 
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URN: Y/617/2130 

Title: Field Development 

Level: 4 

Credit value: 2 

GLH 20 

TQT: 22 

Learning outcomes 
 
The learner will: 

Assessment criteria 
 
The learner can: 

1 Be able to supervise 
tradesperson 
undertaking technical 
tasks 

1.1 Demonstrate how to promote the safe working of supervised 

tradespersons 

1.2 Explain how to assess the technical capability and 

competency of subordinate tradesperson 

1.3 Allocate the tradesperson and resources to technical tasks 

1.4 Explain how to monitor progress and reallocation of 

resources 

1.5 Demonstrate active communication 

1.6 Explain Root Cause Analysis 

1.7 Describe trend analysis  

Additional information about the unit 

Unit purpose and aim(s) This unit provides an introduction to Supervision and 

Management. The learner will be able to describe the 

technical supervisory responsibilities. 

Unit expiry date 31/08/2023 

Assessment requirements 
specified by a sector or regulatory 
body (if appropriate) 

Summatively tested during practical or theory 
examinations 

Location of the unit within the 
subject/sector classification system 

04.1 Engineering 

Name of the organisation 
submitting the unit 

Defence Awarding Organisation 

 

 

 


