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Our industrial electrical training works to multiskill
mechanical maintenance personnel and enhance the skills of
electrical maintenance personnel.

Maintenance staff that complete our training can competently:

Isolate and lock-off safely

Test circuits for dead

Reset trips safely

Test an electrical motor

Navigate electrical drawings

Work on electrical power circuits (panel supply only)
Work on electrical control circuits

Check and test the function of a safety relay
Check/change external devices: limit switches, proximities
Check PLC inputs / outputs

Set the parameters on an inverter

Diagnose electrical faults

Use test equipment safely and correctly

Choice of Venue:

Delivery can either be at IPS, Rochester or at a designated site
of your choosing if your business is further away and likely to
present travel issues for your staff.

Our training equipment is readily transportable if site delivery is a
preferred option.

Please let us know your preference at the point of booking. The
course charges shown are for delivery at Rochester.
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Course Overview:

Training consists of a number of 2/3 day training modules
designed to be delivered around shift working patterns.

If a customer has a particular technical requirement then the
course in question can be delivered to suit that need.

Technical competence can be established ahead of the
programme of courses by completion of our Training Needs
Analysis (TNA)

Each course focuses on different aspects of electrical
maintenance practices. These courses are practical with a
minimal but essential amount of supporting theory.

Each course has a strong bias towards fault finding and fault
diagnosis. Reference is made to current work-place regulations
and candidates will be expected to follow safety documentation
issued during the course.

Course Resources

Candidates will not be supplied with in-course notes. Customers
requiring their staff to have printed notes, may do so, but this will
incur a separate charge in addition to the course charges shown
below.

Course theory will be supported via PowerPoint presentation and
practical demonstrations. Additional in-class resources will be
issued to support the practical aspects of the course.

Electronic copies of the course presentation will be issued to the
customer at their request.

Candidates will be asked to bring their own writing materials.
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Course Delivery

The courses deliver progressive training and where possible it is
important that the candidates attend the modules in the order
indicated.

We recommend candidates not join the programme from E2
onwards.

At course completion candidates will receive a certificate of
attendance or achievement.

The pass mark for all the electrical modular courses (except E6)
from 2023 will be 60% overall (written assessment + in class
continuous assessment).

End of course certificates will be issued electronically.

Course Resits

If a candidate has not completed their assessment successfully,
they can complete a one-day programme of revision and resit the
assessment. Candidates will only resit the assessment not
completed successfully.



End of Course Assessment:
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Written In Class Continuous
Course . Comment
Assessment Practical Assessment

EO 4 Formally assessed Candidate must pass both assessments

E1 v Continuous Practical
Assessment

E2 v Continuous Practical End of Course Score = Written Assessment + Continuous
Assessment Practical Assessment

E3 v Continuous Practical Written Assessment = 30% of Overall Score
Assessment Continuous Practical assessment = 70% of Overall Score

E4 v Continuous Practical
Assessment PASS MARK = 60%

E5 v Continuous Practical
Assessment

E6 N/A N/A No assessment

E7 N/A Formally assessed Practical assessment only

E8 N/A Formally assessed Practical assessment only
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ELECTRICAL ISOLATION (EO0)

This is a stand-alone course intended to show candidates how to safely
isolate an electrical system.

Candidates will also be made aware of their legal obligations with regard to
current work- based regulations.

There is strong practical element to this course and candidates will be
expected to carry out a number of safe isolations under different conditions.

Candidates will be taught to use the correct test equipment when isolating an
electrical system.

1) OVERVIEW
> Knowledge of the EAWR
> Legal duties

> Dangers of electricity
> Safe systems of work
> Risk assessments
2) FACTORS AFFECTING A SAFE ISOLATION
> Reading a circuit diagram
> Permissions: permit to work, job role, level of authority
> Consideration: suspended loads, position of valves, computer

controlled equipment
Equipment identification
Isolation points
Following instructions

YV V

3) TEST EQUIPMENT

Condition

Correct type and size

In-date, calibrated

HSE Guidance GS 38: fused leads, finger guards
Voltage indicator

Proving unit

VVVYVVY

4) LOCKING OFF
> Multi-Hasp
> Padlock & Key

> Label

5) REINSTATE
> Permissions
> Reinstate

At course completion candidates will be able to isolate an electrical system
safely having identified the correct isolation point, use correct test equipment,
lock off correctly and reinstate at completion of the task.

COURSE DURATION 1 day
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ELECTRICAL SYSTEMS (E1)

This is a basic electrical course covering fundamental theory and basic practices related to
electrical maintenance.

It is not necessary to have completed EO to attend this course.

Candidates will use a range of electrical instruments and carry out electrical diagnostic tests
on three-phase electric motors. Candidates will identify electric motors connected in both
star and delta configurations.

Candidates will carry out voltage measurements on three-phase and single-phase systems
and carry out the proper and correct procedure for Electrical Isolation in order to carry out
electrical work.

The emphasis of this course is on understanding industrial electrical systems and knowing
the safe working techniques and practices when working on such systems.

1) BASIC ELECTRICAL THEORY
> Generation of AC & DC voltages

> Voltage, Current and Resistance
> Ohm’s Law and Power Calculations
> Resistance, Low Voltage and Current measurements

2) ELECTRICAL MACHINES

> Connections and basic operation of an AC induction motor
> DOL motor power & control circuits - 110v AC or 24v DC
> Identifying components & understanding their function

3) SAFETY AND PROTECTION SYSTEMS
> Isolators, Switches and Lock-off Procedures (SAFETY)
> Circuit testing using insulation resistance tester, voltage test meter, testing test

equipment
> 3-Phase supply systems, distribution, and testing
> Earthing arrangements, switching & overcurrent devices

4) FAULT FINDING
> Diagnosing control faults, power faults, cable faults and component faults

At course completion candidates will be able to demonstrate competence in identifying
various components, identify associated faults, use test equipment correctly and safely
isolate the electrical supply to machinery. Candidates will also be able demonstrate
competence in fault finding.

COURSE DURATION 3 days.
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PANEL DISTRIBUTION CIRCUITS (E2)

Before this module it is recommended that candidates attend EOQ or E1.

Further to the work completed in E1 candidates are shown how electrical panels are wired
and how circuit protection is included in an electrical panel.

Candidates will recognise individual components, which include external sensors and
understand their specific function in an electrical control panel.

Candidates will be introduced to circuit diagrams applicable to three-phase and single-phase
circuit distribution voltages.

Candidates are introduced to a further range of faults in an electrical panel and how they
may be located in a safe and structured manner.

1) ELECTRICAL DISTRIBUTION

> Build a star/delta motor starting arrangement
> Safe inspection and testing
> Use control voltage — 110v AC or 24v DC

2) PANEL CIRCUIT ARRANGEMENTS & COMPONENTS
Circuit protection

Panel distribution circuit arrangements
Three phase circuits, single phase circuits
Control circuits — 110v AC or 24V DC
Protection arrangements: circuit breakers, fuses, overloads
Cable and wiring approaches

Indicator lighting

Sensors

Power triangle

Voltage rectification

VVVVVYVYVVYY

On successful completion of this module, candidates will be able to demonstrate
competence in reading basic circuit diagrams, panel wiring and fault diagnosis.

COURSE DURATION 3 days
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CONTROL PANELS (E3)

Before this module it is recommended that candidates attend EO or E1 & E2.
This course introduces candidates to other types of controls circuits.

Candidates are also introduced to safety relays, their function and how they are incorporated
into a control panel.

Candidates will be expected to use and interpret circuit diagrams to IEC standards, wire,
test, and fault find in a control panel.

1) MOTOR CONTROL CIRCUIT DIAGRAMS

> Wiring of control circuits using 110v AC/24v DC equipment
> Use of timers in control circuits

> Wiring & testing of control panels

> Emphasis on reading and interpreting schematic diagrams

2) ELECTRICAL SAFETY RELAYS

> Fundamentals of Safety Relays
> Types of Safety Relays
> Connecting Safety Relays

3) EXTERNALLY CONNECTED EQUIPMENT

> Use and connection of proximity sensing devices
> Use of photoelectric switching sensors
> Use of keyed safety guard switches

On successful completion of this module candidates will be able to follow control circuit
drawings which will allow them to wire in a safety relay and a number of externally mounted
devices.

Candidates will also be able to identify the various components used in this module to locate
and correct a wider range of faults.

COURSE DURATION 3 days
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PLC CONTROL (E4a)

Before this module it is recommended that candidates attend EO0 or E1 & E2 & E3.

This course may be treated as standalone for candidates with appropriate electrical
knowledge and experience.

This course can also be considered as a continuation of work previously completed in E6
(Electro-pneumatics) where a PLC is introduced to the candidates.

Candidates will be introduced to the applications and uses of a PLC. Candidates are taught
the difference between a PLC input and a PLC output.

Candidates are introduced to the way a Ladder diagram controls PLC outputs/inputs and
how to use it as an effective fault diagnostic tool.

This is an introductory course to PLC systems. Although writing short PLC programmes are

included, the main focus of this course is to assist maintenance personnel with fault
diagnosis in an electrical system.

1) BASIC SMALL PLC SYSTEMS

> PLC system components

> Input circuit operation and wiring
> Output circuit operation and wiring
> Basic ladder diagram programmes

2) THE PLC AND EXTERNAL DEVICES
> Outputs: relays, solenoids, contactors, indicator lamps
> Inputs: various limits, pushbuttons

3) PLC CIRCUIT DIAGRAMS
> Hard wiring devices to PLC inputs and outputs

> PLC hard wiring circuit protection techniques
> Fault finding on PLC input and output circuits

On successful completion of this module, candidates will understand how electrical devices
connect to PLC systems and how PLC programmes control output circuits.

COURSE DURATION 3 days
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MOTOR CONTROL DEVICES (E5)

Before this module it is recommended that candidates attend EQ or E1 & E2 & E3 & E4.

This course may be treated as standalone for candidates with appropriate electrical
knowledge and experience.

This course introduces candidates to various motor starter and control circuits including
VSD’s/VFD’s and encoders.

Candidates are introduced to the correct methods of motor and starter connection.

Candidates are taught to examine and set the control parameters of an inverter drive.

1) MOTOR STARTER TYPES

Two speed tapped motors

Dual wound motors

Three Phase induction motor soft starters
Variable speed drive

VVVYVY

2) POWER AND CONTROL CIRCUIT CONFIGURATIONS

Configurations and circuit installation of different motor starter types
Safe techniques used to carry out work on power and control circuits
Encoders

Servo motors

Stepper motors

VVVVY

3) INVERTER DRIVES

Setting a range of parameters for the drive to control a motor
Make use of the inverter drive digital inputs/outputs

Including the inverter drive into a motor control circuit
Control circuit faults

External wiring cable faults

External device faults

VVVYVYVYVY

On successful completion of this module, candidates will be able to recognise a motor starter
configuration and know the correct approach to take in identifying and rectifying faults.

Candidates will be able to follow starter power and control circuit drawings by identifying
components and their connection within circuits.

COURSE DURATION 2 days
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ELECTRO PNEUMATICS (E6)

This is a stand-alone course. It does however combine our pneumatics course (P1) and
our electro-pneumatics course (EPN1). Candidates are introduced to a range of
electrically controlled pneumatic valves and electro-pneumatic circuits.

Candidates will be able to assemble and test these circuits and diagnose a range of
control faults. Different electro-pneumatic control elements will be introduced.

Candidates will then be asked to assemble similar circuits and control them using a PLC.

For candidates who have not attended E4a this element of the course may be considered

as an introduction to a PLC. In this case candidates have the option to work on more
complex PLC systems in module E4a.

Introduction:
A brief review of basic pneumatics — components and circuits

1) DIRECT ELECTRICAL CONTROL
> Establishing correct electrical control using 24V relays and components
> Establishing correct electrical control using a PLC with associated components

2) ELECTRO PNEUMATIC CONTROL

> Electro pneumatic directional control valves

> Examination of schematic arrangements

> Circuit symbols, circuit presentation and documentation
> Fault finding and problem analysis

3) OTHER COMPONENTS

> Limits: reed switch, mechanical & proximity, proximity
> Pressure switches
> Time delay units

PRACTICAL EXERCISES

» Assemble and test a range of standard pneumatic circuits from a schematic diagram that incorporate

a range of pneumatic components

» This will require the candidate to use relay control to begin with and then introduce PLC control as

an alternative for study and comparison.

» Diagnose a number of specific faults within selected circuits: system or component.

COURSE DURATION 4 days
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