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This 2-day seminar will give an overview of 
the high voltage and medium voltage circuit 
breakers technologies and applications.  

 

On completion of this course the attendees 
should have a good understanding of: 
 

● The principles of current interruption  
● How a circuit breaker works 
● Circuit breaker technology  
● Switching duties and the influence of  

network conditions 
● Tools to analyse the reasons of circuit 

breaker failures and to select appropriate 
risk mitigation techniques to avoid these 
failures.  

● Circuit breaker ratings and applicable 
standards:  It is not the aim to discuss in 
detail the standards but to explain the  
concepts which are the bases of  the  
standards.  

● How to verify that the circuit breaker will 
perform its duty. 

DAY 1 
 
 
Introduction 
● History of circuit breakers 
● Circuit breaker types in use 
● Interaction current interruption theory 
● Transient recovery voltages 
 
Fault Current Interruption 

● Terminal faults 
● Short-line faults 
● Out-of-phase switching 
 

High voltage shunt reactor switching 
Range of application 
Current chopping and overvoltage calcula-

tion 
Mitigation of overvoltages 

 
Medium voltage shunt reactor switching 

Range of application 
Calculation of requirements 
Practical example 

   
 
Capacitive current switching 

Capacitor banks 
Transmission lines 
Cables 

 
Parallel switching 

Basic theory of parallel switching 
Parallel operation of different circuit break-

er types 
 
Controlled switching 

Shunt reactor switching 
Capacitor bank switching 

 
Circuit breaker specification and testing 

Electrical requirements and background 
Common failure example: transformer fed 

faults 
 
Future developments 
 
 
 

1.  
2.  
3.  
4.  INTRODUCTION 
 

◊ History/evolution 
◊ Current Interruption theory 
 
2. TRANSIENT RECOVERY VOLTAGES  

 Introduction  Course Outline 

  

 
1.  Principles of Current Interruption 

● Alternating Current interruption 
● Electric arc 
● Thermal and Dielectric failures  
● Electrical Insulation 
● Electro-Magnetic forces 
 
 

2. Interrupter Technology 
● Circuit Breaker History 
● Oil Interrupters  
● Air Interrupters 
● Gas Interrupters 
● Vacuum Interrupters 
● Driving Mechanisms 
 
 

3. Switching Transients 
● Surge Propagation  
● Transient Recovery Voltage 

(TRV) 
● Fault Current Asymmetry  
● First-Pole-to Clear factor 
 
 

4. Fault Current Interruption 
● Terminal Faults 
● Short-Line Faults 
● Severe TRV condition: series  

reactor limited faults 
 
 

5. Inductive Switching: Switching of 
Transformers and Reactors  

 
 
 
 

      

 
WHO SHOULD ATTEND  

 

 
The seminar is intended for engineers, manag-
ers, technical officers and any others involved 
in work dealing with circuit breakers and those 
who wish to obtain a better understanding of 
the functions of circuit breakers.    System  
studies and planning engineers, specification 
and procurement engineers, protection and 
control engineers, commissioning engineers 
and asset managers who work for the following 
organizations should attend this seminar: 
 

◊ Power generation, transmission and  
distribution companies 

◊ Oil and gas companies 
◊ Engineering consultants 
◊ Large industrial companies e.g. Mining,  

petrochemical, steel, manufacturing 
◊ Electrical contractors 

         



 
 
 
 
 
 
 

Dr. David Peelo,  P.Eng., is an independent con-
sultant. He worked for ASEA Power Transmission 
Products Division in Sweden before joining BC 
Hydro, Canada before he was a specialist engi-
neer for switchgear and switching.  In 2004 he 
was awarded a PhD degree by the Eindhoven 
University of Technology for original research on 
current interruption using air-break disconnect 
switches.  He has published more than 40 papers 
and is active in leadership roles in IEEE, CIGRE 
and IEC.  He is convener of IEC Maintenance 
Team 32 Inductive Load Switching.  
  
 
 
David Peelo is a graduate on University Col-
lege Dublin. After seven years with ASEA 
(now ABB) in Ludvika, Sweden, he joined BC 
Hydro in 1973 and worked there for 28 years 
rising to the position of specialist engineer, 
switchgear and switching. Since 2001 he has 
been an independent consultant with clients in 
Canada, the US, South Korea, Malta and 
France. In 2004 the Eindhoven University of 
Technology awarded him a PhD degree for 
original research on current interruption in at-
mospheric air using air-break disconnectors. 
He has published more than fifty papers and 
is active in leadership roles in IEEE, CIGRE 
and IEC. Presently he is the Canadian Mem-
ber of CIGRE Study Committee A3 High Volt-
age Equipment and the Convener of IEC 
Maintenance Team 32 that wrote the recently 
published standard IEC 62271-110 Inductive 
Load Switching. 
 
 
 
 
 
 
 
 
 

◊ Developing a multi-layer soil model from the  
measurements 

◊ Importance of geo-technical data and details of  
water table and rock in the model 

◊ Effect of rock / soil structure on resistance and the 
environmental impact of the EPR 

◊ Soil structures in Australia   
 
3. FAULT CURRENT CASES    
 

◊ Terminal fault 
◊ Short line fault 
◊ Out-of-phase fault 
◊ Problems experienced and how to overcome them 
 
4. INTRODUCTION TO LOW VOLTAGE  EARTHING  
      SYSTEMS  
 

◊   An over-view of the different earthing methods     
  used. 

 
5. OVERVIEW ON STATUTORY REQUIREMENTS    

◊ Health and Safety 
◊ Electricity regulations  
 
6. STANDARDS AND SAFETY  
 

◊ The Standards which apply to power installations, 
in particular IEC 61936-1 and IEEE 80 

◊ How touch and step voltage limits are calculated 
 
 
 
 
9. FAULT CURRENT DISTRIBUTION  
 

◊ ………….turning  
current and that returning via metallic routes 

◊ Examples illustrating the current split for some  
overhead lines and underground cables  

◊ Example of the calculations carried out, the most 
common mistakes made and the implications for 
operations and maintenance. 

 
10. EARTHING SYSTEM DESIGN AND  

ASSESSMENT   
 

◊ Typical past earthing systems and their defects 
◊ How earthing system designs have developed over 

the years 
◊ Designing a modern type of earthing system for a 

number of cases, including a demonstration of 
touch/step voltage calculation. This will include  

 
 
Dr Jose Lopez-Roldan 
received his M.Sc. and 
Ph.D. degrees in electrical 
engineering from the  
University of Barcelona in 
1993 and 1997 respective-
ly.  During his Ph.D.  
studies, he was a visiting-
researcher at the R&D 
centers of Ontario-Hydro 
(Toronto), Schneider Elec-
tric (Grenoble) and EDF 
(Paris) . 
 
He worked at VA TECH-Reyrolle in the UK from 
1996 to 2000 as a senior engineer engaged in 
the development of Gas Insulated Switchgear. 
He joined Pauwels in Belgium in 2000 as R&D 
Project Manager in the Transformer Division and 
from 2002 to 2006 was the engineering manager 
of the Substations Division.  From 2006 to 2016 
he worked as Principal Consultant in Gas  
Insulated Switchgear for Powerlink Queensland 
in Australia. From 2016 to 2017 he was  
Research Manager of G&W Electric in the USA 
doing R&D in high voltage switchgear. Since 
2018 he works as high voltage switchgear  
specialist in the Substation Standards  
department in Energy Queensland  in Australia.   
 
Jose has co-authored more than 50 papers on 
HV switchgear, substations and electrical  
insulation.  He is a Fellow of the Institute of  
Engineers of Australia, senior member of the 
IEEE and member of several international  
working groups of CIGRE. He was from 2011 to 
2018 Adjunct Professor of the Queensland  
University of Technology where he lectures in 
High Voltage Switchgear and Condition  
Monitoring of HV plant. 

 
 
 
 
 
 
 
 
 
 

About the Course Leader 

 

 
6. Capacitive Switching: Switching of 

Capacitor Banks 
 
7. EHV Transmission Line Switching 
 
8. Surge Mitigation Techniques and 

Control Switching 
 
9. Circuit Breaker testing and  

Specification 
● Type Tests and Routine tests 
● International standards 
● Temperature-rise tests 
● Mechanical endurance and  

climatic test 
● High Voltage Testing 
● Short-Circuit Testing 
● Internal arc withstand tests 
 

10. Summary and General Discussion 
 

 

CUSTOMISED IN-HOUSE COURSE  
AVAILABLE 

 
This program can be customised to suit  
specific needs of your organisation at   
significant savings.   

 
Please contact us on (04)50 387 277  or  
email  enquiry@cpdint.com.au  for more 
details.  
 
Visit  www.cpdint.com.au for 
more   courses. 



TWO SIMPLE STEPS TO REGISTER 
  
Step 1   -  COMPLETE THIS FORM AND SCAN TO:  
                 register@cpdint.com.au        
                 A Confirmation of Booking together with a Tax Invoice will  
                 be sent to you (via email) after  receipt of  
                 registration form. 
 
Step 2   -  MAKE APPROPRIATE PAYMENT, AFTER RECEIPT  
                 OF INVOICE, BY :  
                  
        (please tick √ the relevant box to indicate your method of   
                 payment)                             

 □ EFT (Electronic Funds Transfer)  to  

                      Account Name  :   CPD International Pty Ltd     
                      BSB No             :   182-222     
                      Account No       :   1210 77176,     
                      Bank                  :   Macquarie Bank 
                      Reference         :    please quote our invoice no.                                         
        

 
  

 
 
 

OR  CREDIT CARD :    □VISA / MASTER    □AMEX 

  
Name on Card : ______________________________________   
    
 Card No.          : ______________________________________                  
                             
 Expiry Date     :  ______________________________________    
 
 Signature        :  ______________________________________ 
  
  
 Purchase Order No. :  _______________________  (if applicable) 
    

        
      ENQUIRIES  :     CALL (04) 50 387 277    or    
                                   EMAIL  enquiry@cpdint.com.au 
 

       VISIT           :      www.cpdint.com.au                             for more courses     
        

 

 

REGISTRATION FORM    
 
Please register  the following delegates for the event   -   “H.V. Circuit Breakers and Switching Technologies”  Seminar  

(Please tick  √ the relevant box to indicate your choice of dates and venue, and print clearly in black pen for proper transmission)  

  □ SYDNEY,  18-19 May 2020,  Novotel Sydney Central          □ ADELAIDE,  25-26 May 2020,  Hotel Grand Chancellor Adelaide                           

 DELEGATES :  
1) MR/MS : …………………….……………………………..…………….…...…………......   JOB TITLE : ……..….……………………….……….. 

EMAIL : ……………………………….…………………………..……...…….....……. …….….TEL : …….……………………………….....................     

2) MR/MS : ……………………………..…………….……………………………...............…  JOB TITLE : …………….……………………….…….. 

EMAIL : ……………………………………………..…………………….…………....………… TEL : …...…..………………...……….…………...…...     

3) MR/MS : …………………………………………………….…………………...………….… JOB TITLE : ……….………………….……………….. 

EMAIL : ……………………………………………………………………….…....... ….………..TEL : ………………………………………….…...…...     

ORGANISATION NAME : ……………………...…………………………………………….………………...…………………………...……….....… 

ADDRESS : …………………………………………..………….……………………...….. ….  STATE : …………….… POSTAL CODE... .………. 

CONTACT PERSON : MR/MS ……………………………….……………………………........JOB TITLE : …...…….…..…………………………. 

SECTION/DEPARTMENT : ………………………………………………………………….…...TEL : ………………………………...………..……..  

EMAIL : …………………………………………………………………………………………..… FAX : ……………………………………………….. 

 
Course Registration Fee : 
 

Register before  3 April 2020 : 
AUD1,280.00 + AUD128.00(GST) = AUD1,408.00 per delegate.  
 

Register after   3 April 2020 :  
AUD1,380.00 + AUD138.00(GST) = AUD1,518.00 per delegate. 
 

Register 3 or more delegates at the same time for this course: 
AUD1,242.00 + AUD124.20 (GST) = AUD1,366.20 per delegate 
 
Payment Terms :  Payment is required before the event.  
Delegates may be refused admission if payment is not received prior to 
the event.  Registration Fee includes lunch, refreshments and training 
documentation/notes.   
 
Cancellation :   A substitute or replacement is welcome at no  
additional charge. However, any cancellation  of registration must be 
made in writing.  If you cancel at 14 or more calendar days before the 
commencement of the event, you will receive a full  refund, minus a non-
refundable $250 administration fee. If you have not paid for the event, 
you will still be invoiced for the $250 administration fee. If you cancel 
within 14 calendar days of the commencement of the event, you will be 
charged the full fee, even if you have not paid yet. 
 
 

 
Accommodation : Arrangements for accommodation are the  
responsibility of participants and costs are not included in the course 
fee.   Accommodation is available at the venue/close by and information 
can be made available to interested registrants. 
 
 
Note :  The organizer reserves the right to make changes to the event 
schedule, contents and venue.  The views expressed in the event are 
not necessarily those of CPD International Pty Ltd. 
 
——————————————————–————————- 
 
CPD INTERNATIONAL PTY LTD                
 
ACN 108 072 162  ABN 49 108 072 162         
 
Address :  Level 20, Tower A, Zenith Centre,   
821 Pacific Highway, Chatswood  NSW 2067, Australia 

Tel : (04)50 387 277    Fax: (02 ) 9988 3399 
 
 
 
 
 

Your True Partner in Attaining  
Professional Excellence 
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