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Power and distribution transformers are essential devices in electricity supply. Their 
ratings can vary from small size distribution transformers of a few kVA up to very large 
power transformers of 1000 MVA or more. In terms of voltage ratings transformers can 
have operating voltages up to several hundreds of kilovolts. They represent a major asset 
of the power utility and any industrial plant.  
 
Failure of a transformer can be very costly and dangerous for other major equipment and 
personnel alike. The design and operation of any transformer must fulfill certain 
requirements in order to withstand the electric, thermal and mechanical stresses during 
its service life. Tests and maintenance of transformers according to the relevant 
standards are intended to ensure that a transformer passing them will give trouble-free 
service for many years under the conditions it is likely to experience after its installation. 
 

 
 
At the end of the course participants will able to: 

 Refresh the knowledge of the basic theory of transformers 
 Understand the principles of operation of the transformer 
 Identify the different features of power transformers, distribution transformers and 

instrument transformers 
 Appreciate the principles of transformer design, ratings, windings, core structure 

and materials, insulation and cooling methods, selection, insulation, and lifetime 
 Be familiar with construction of the transformer, transformer winding connections 
 Recognize the effects of transformer load changes and off-load and on-load tap 

changers 
 Understand transformer troubleshooting 

 

 
 

 Engineers and Technicians from electricity supply industry 
 Engineering Professionals from companies manufacturing and operating power 

and distribution transformers 
 Engineers and Technical Personnel in power utilities, petrochemical plants, 

service professionals of large infrastructure projects. 
 Participants need no specific requirements other than basic understanding of 

electricity and magnetism and circuit theory and general knowledge of nature and 
operation of power and distribution transformers.    

Introduction 

Objectives 

Who Should Attend? 
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Day One 
 
Introduction, General Principles and Classification  

• General Classification of Transformers: Transformer Construction, Core-Type, 
Shell-Type, Dry-type Transformers, Oil-filled Transformers, Cooling Techniques 

• Transformer Windings, Interconnection of Windings, Advantages and 
Disadvantages of Principal Connections. Tertiary Windings, Autotransformers 

• Harmonics in Transformers, Parallel Operation of Transformers, Loadings of 
Transformers in Parallel, Paralleling Requirements, Polarity 

• Standards for Transformers, Types and Requirements 
• Transformer Tapping and Connections 
• Ability to withstand Short Circuit, Sound Level 
• Case studies and workshop discussion 

 
Day Two 
 
Transformer Constructional Details  

• Transformer Oil, Characteristics, Oil Oxidation, Breakdown Voltage, Water 
Content, Acidity, Oil Testing, Field Oil Testing, Dissolved Gas Analysis, Treatment 
and Filtering of Oil 

• Effect of Oil Expansion, Breathing Action, Buchholz Relay, Explosion Vents 
• Instrument Transformers 
• Transformers for Industrial Applications: Electro-chemical, Arc and Induction 

Furnaces, Rectifier Transformers, High Voltage Testing Transformers, Precipitator 
Transformers, Dry Type Transformers 

• Construction And Details, Transformer Cooling, Natural Cooling, Forced Cooling 
• Case studies and Workshop Discussion 

  
Day Three 
  
Transformer Operation, Selection, and Maintenance  

• Distribution Voltage Adjustment, Off-Load Tap Changing, On-Load Tap Changing 
• Switching of high voltage underground cables supplying Distribution Transformers 
• Earthing and Over-Current Protection of Distribution Transformers 
• Transformer Maintenance: Oil p reservation, Deterioration of oil, Breathers, 

Condition Monitoring, Faults in Transformers, Tapping and Windings 
• Advanced Transformer Maintenance 
• Guidelines on how to care for your Distribution Transformer 
• Case studies and Workshop Discussion 

  
 

Course Outline 
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Day Four 
 
Transformer Connections  

• Single Phase Circuits  
• Two-Phase Circuits  
• Three-Phase Circuits  
• Transformer Maintenance and Troubleshooting  
• Insulation Testing  
• High Potential Testing  
• Turns Ratio Testing  
• Polarity Testing  
• Power Factor  
• Excitation Current  
• DC Winding Resistance  
• Polarization Recovery  
• Insulating Fluid Dielectric  
• Dissolved Gas Analysis 

 
Day Five 
  
Transformer Protection, and Relaying  

• Transformer Faults and Troubleshooting  
• Differential Relaying  
• Normal Load  
• External Faults  
• Internal Faults 
• Case studies and Workshop Discussion 
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• Pre-assessment 
• Live group instruction 
• Use of real-world examples, case studies and exercises 
• Interactive participation and discussion 
• Power point presentation, LCD and flip chart 
• Group activities and tests 
• Each participant receives a 7” Tablet containing a copy of the presentation, slides 

and handouts 
• Post-assessment 

 

 
 
This program is supported by interactive discussions, role-play, case studies and 
highlight the techniques available to the participants.  
 

 
 
The course agenda will be as follows: 

• Technical Session                08.30-10.00 am 
• Coffee Break                        10.00-10.15 am 
• Technical Session                10.15-12.15 noon 
• Coffee Break                        12.15-12.45 pm 
• Technical Session                12.45-02.30 pm 
• Course Ends                02.30 pm  

  

 
• 3,200 USD 

*VAT is Excluded If Applicable 
 
  

Training Method 

Program Support 

Schedule 

Course Fees* 
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من محولات   محولات الطاقة والتوزیع ھي أجھزة أساسیة في إمدادات الكھرباء. یمكن أن تختلف تصنیفاتھا
میجا فولت   ١٠٠٠توزیع صغیرة الحجم من بضعة كیلو فولت أمبیر إلى محولات طاقة كبیرة جدا تبلغ  

أمبیر أو أكثر. من حیث تصنیفات الجھد ، یمكن أن یكون للمحولات جھد تشغیل یصل إلى عدة مئات من  
 اعیة.  الكیلوفولت. إنھا تمثل أحد الأصول الرئیسیة لمرفق الطاقة وأي منشأة صن

 
یمكن أن یكون فشل المحول مكلفا وخطیرا للغایة بالنسبة للمعدات والأفراد الرئیسیین الآخرین على حد  

سواء. یجب أن یفي تصمیم وتشغیل أي محول بمتطلبات معینة من أجل تحمل الضغوط الكھربائیة  
اییر ذات الصلة إلى  والحراریة والمیكانیكیة خلال فترة خدمتھ. تھدف اختبارات وصیانة المحولات وفقا للمع

التأكد من أن المحول الذي یمر بھا سیوفر خدمة خالیة من المتاعب لسنوات عدیدة في ظل الظروف التي  
 من المحتمل أن یواجھھا بعد تركیبھ. 

  

  
 

  :الآتي على  التعرف من  المشاركین  سیتمكن  الدورة  ھذه  بنھایة
 

  تحدیث معرفة النظریة الأساسیة للمحولات 
  یل المحول فھم مبادئ تشغ 
  تحدید السمات المختلفة لمحولات الطاقة ومحولات التوزیع ومحولات الأجھزة 
   نقدر مبادئ تصمیم المحولات ، والتصنیفات ، واللفات ، والھیكل والمواد الأساسیة ، وطرق

 العزل والتبرید ، والاختیار ، والعزل ، والعمر الافتراضي 
 لمحولات كن على درایة ببناء المحولات ووصلات لف ا 
  التعرف على تأثیرات تغییرات حمل المحولات ومبدلات الصنبور خارج التحمیل وعند التحمیل 
  فھم استكشاف أخطاء المحولات وإصلاحھا 

 

   
  

 مھندسین وفنیین من صناعة الإمداد بالكھرباء 
 المھنیین الھندسیین من شركات تصنیع وتشغیل محولات الطاقة والتوزیع 
 ــین والموظفین ال ــین في المھندس ــص ــانع البتروكیماویات والمتخص فنیین في مرافق الطاقة ومص

 الخدمات لمشاریع البنیة التحتیة الكبیرة.
   لا یحتاج المشـاركون إلى متطلبات محددة بخلاف الفھم الأسـاسـي للكھرباء والمغناطیسیة ونظریة

 الدوائر والمعرفة العامة بالطبیعة وتشغیل محولات الطاقة والتوزیع.  

 المقدمة

 الاھداف

 الحضور
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	At the end of the course participants will able to:

