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AN INTENSIVE 5 DAY

 PROGRAMME

The course will cover the following areas

Understanding of the operational characteristics of circuit breakers  v
and switchgear.

Understanding of troubleshooting procedures, as applied to  v
circuit breakers and associated switchgear.

Improved capability in the use of test equipment. v

Better understanding of failure modes and failure analysis as  v
applied to fuses, circuit breakers and switchgear. In relation to air 
break, vacuum and SF6 devices.

Refreshed awareness of electrical safety concerns within  v
substations and control centres

Ability to determine fault levels in substations v

21 - 25 November 2011, Kuala Lumpur



THE COURSE

Circuit breakers, fused switches and switchgear in the form of 
motor Control Centres (MCC) are necessary system items for the 
electrical control of electrical plant. The safe use of these devices 
and associated equipment requires correct initial selection, 
operation and maintenance. It is also necessary to have a detailed 
understanding of how these devices should be installed, the local 
substation and system ratings, and how the various breakers 
operate, in order to enable accurate troubleshooting and 
subsequent repair.

Safe Operation & Maintenance of Circuit Breakers and Switchgear 
will equip participants with new or refreshed skills to ensure that 
circuit breakers and switchgear are installed, operated safely and 
maintained in a fashion that ensures safe and stable operation. 
Also they will be able to identified faults and ensure the underlying 
causes are identified to reduce possible further failures.

THE GOALS

The objectives of this seminar are to present:
Understanding of the operational characteristics of circuit  w
breakers and switchgear.
Understanding of troubleshooting procedures, as applied to  w
circuit breakers and associated switchgear.
Improved capability in the use of test equipment. w
Better understanding of failure modes and failure analysis as  w
applied to fuses, circuit breakers and switchgear. In relation to 
air break, vacuum and SF6 devices.
Refreshed awareness of electrical safety concerns within  w
substations and control centres
Ability to determine fault levels in substations w

THE DELEGATES

Safe Operation & Maintenance of Circuit Breakers and 
Switchgear is intended for:

Electrical Engineers w
Electrical Supervisors w
Senior Electrical Technicians engaged in the operation,  w
maintenance and troubleshooting, of circuit breakers, 
interruptive devices and switchgear control centres. The 
systems to be discussed will mainly fall within the voltage 
range 0.4 - 33kV. System calculations will be undertaken for 
typical industrial type installations. System calculations will be 
undertaken for typical industrial type installations.

THE PROCESS

The course is conducted as modular lectures with encouragement 
for the participant to interact.

Case studies are included to illustrate typical system arrangements 
in the range of voltages from 400V up to 36kV. Delegates are 
requested to bring general details of their companies approach 
to substation design and type of equipment employed at the 
various voltage levels employed. Drawings and plant ratings are 
useful.

Questions are welcomed throughout the course and during break 
sessions.

THE BENEFITS

Greater personal confidence in approaching working safely  w
with power switchgear
Understanding "competence" and Health and Safety at work w
Awareness of the fault level and fault currents within  w
equipment
Detailed understanding of the various interrupting mediums,  w
air, vacuum and SF6
Understanding protection, isolation and switching w
Appreciating the differences between earthing and bonding w
Understanding of the need to carry out appropriate  w
maintenance, inspection, test and certification of installations, 
equipment and appliances in the range 0.4 - 36kV
Carefully selected examples and case studies will be used  w
to illustrate the material being discussed and in particular, 
emphasis will be given to ensure that the material is appropriate 
to the organizations represented.

THE RESULTS

A better understanding of the operational characteristics of  w
circuit breakers and switchgear.
A better understanding of troubleshooting procedures, as  w
applied to circuit breakers and associated switchgear.
An improved capability in the use of test equipment. w
A better understanding of failure modes and failure analysis as  w
applied to fuses, circuit breakers and switchgear. In relation to 
air break, vacuum and SF6 devices.
A refreshed awareness of electrical safety concerns within  w
substations and control centres.

THE CORE COMPETENCIES

Knowledge of types of switchgear and disconnectors w
Understanding of electrical systems and their load and fault  w
requirements
Overview of substation layouts and equipment from 0.4 -  w
36kV
Health and Safety and equipment fault voltages during earth  w
fault conditions
Maintenance, inspection, testing and certification of switching  w
plant
Understanding electrical hazards, safe working distances and  w
permits to work
Recognition of unsafe situations w
Safe earthing of equipment during maintenance, lock outs and  w
labels
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The PROGRAMMe CONTeNT

www.aztech.ae
DAY ONE

The Technology of Circuit Breakers and Switchgear

Typical substation arrangements and MCC's w
Definitions and terminology w
Fault level calculations w
Motor and generator fault contributions w
Low voltage equipment w
Medium voltage equipment w
High voltage equipment w
Name plate ratings - interpretation w
CT's and VT's w
Basic protection requirements w
Case studies w

DAY TWO

Operation of various types of interrupting equipment

Fuses - motor starting types w
Fused switches w
Moulded case type breakers w
Air break switches w
Vacuum contactors - fused w
Vacuum circuit breakers w
SF6 puffer, rotating arc devices w
Special insulating requirements for 36kV w
Solid and gaseous insulation - problems! w

DAY THREE

The Operation and Maintenance of Circuit Breakers and 
Switchgear

The Use of Test Equipment
Digital voltmeter (DVM) w
Oscilloscopes w
Megger w
Frequency meter w
Temperature probes/ IR pyrometers w
Ammeters w
Power meters w
Load banks w
Cable fault locators w

Special Techniques
NEC check lists to ensure the correct installation w
Troubleshooting of Electrical Equipment w
Methods w
Terminology w
Principles w
Special techniques w
Case studies/ examples w
Single line drawings w
Group exercises and case studies w

DAY FOUR

The Interpretation and Use of Drawings

Single-line electrical drawings w
Control schematics w
Basic generic wiring lists w
Name plate information w
Logic and standard symbols w
Step and touch potential? w

The Development of a Job Plan
Identification of the troubleshooting step-by-step sequence w
Procedure preparation w
Documentation w
Follow-up w
Safety considerations and training w
Case studies w

DAY FIVE

The Identification and Repair of Problems/ Failures

Common mode failures w
Phase imbalance - lost phase w
Phase sequence checkout w
Contact pitting/arcing - why? w
Load and fault rating w
Electronic component failure w
Fusing w
Switches w
Control circuits w
Ground faults - cable and busbar faults w
Case studies w
A review of Safety Requirements w
Area classifications w
NEC electrical codes w
Safety information w



Complete & send by fax / mail to address given below

  Type of paymenT

   personal DeTails
First Name (Mr./Ms) : .............................................................
Family Name : ............................................................................
Designation : ....................................................................................
Company: ........................................................................................
Mailing Address: ..........................................................................
.............................................................................................................
Telephone: ................................................................................
Fax : ............................................................................................
Email : ........................................................................................

www.aztech.ae

Telephone: +971 4 367 8288
to provisionally reserve your place.

Fax your completed registration
form to: +971 4  366 1042

E-mail us : 
info@aztech.ae

please register me on the course(s)

■ Please find enclosed a cheque made payable to AZTECH

■ Please invoice me

■ Please invoice my company (Sponsor)

■ 21 - 25 november 2011, Kuala lumpur

   sponsor
We wish to register this delegate for the course mentioned 
above and undertake to pay his/her fee.
Name : ........................................................................................
Designation : .............................................................................
Company : .................................................................................
Mailing Address:  .....................................................................
.....................................................................................................
Telephone : ...............................................................................
Fax : ............................................................................................
Email : .......................................................................................

Complete and return the
booking form with cheque to:

aZtech
P.O. Box: 74716, Dubai, U.A.E.

AZTech reserves the right to amend the course content, 
location of the Seminar, or replace the speaker.

   DisClaimer

A Certificate of Attendance will be issued to those who 
attend and complete the programme.

   CerTifiCaTes

   HoTel aCCommoDaTion
AZTech has negotiated special rates for a limited 
number of rooms in the hotel. Early registration will 
help to secure a room at the reduced rate. 

   CanCellaTion poliCy
Request for seminar cancellation must be made in 
writing & received at AZTech three weeks prior to the 
seminar date. A Us$ 250/- processing fee will be charged 
per delegate for each cancellation. Thereafter, we regret 
that we are unable to refund any fees due, although in 
such cases we would be happy to welcome a colleague 
who would substitute for you.

   oTHer relaTeD seminars

■ Electrical Faults: Causes, Analysis, Detection & Remedies
      11 - 15 March 2012, Dubai

■ Energy Management System (BS EN 16001/ISO 50001 
Development and Implementation)  

    20 - 24 May 2012, Dubai

■ Electrical Faults: Causes, Analysis, Detection & Remedies
    24 - 28 September 2012, Kuala Lumpur

■ AC Electrical Motors & Drives: Troubleshooting, 
Maintenance & Protection

      22 - 26 October 2012, Kuala Lumpur

■ Energy Management System (BS EN 16001/ISO 50001 
Development and Implementation)

      09 - 13 December 2012, Dubai

Us$ 4,450/- per delegate
The fee for the seminar includes instruction materials, 
documentation, lunch and refreshments.

   fees

High quality material has been prepared by the Seminar 
Leader for distribution to delegates

   DoCUmenTaTion
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