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Uninterruptible Power Supply is an integral part for most of the applications that demand 
the continuity of their electric supply. This Course is intended to provide advanced 
engineering aspects of Uninterruptible Power Supply (UPS). Emphasis shall be laid on 
topics relevant to Uninterruptible Power Supplies construction and troubleshooting. 
Operation, characteristics and selection of Uninterruptible Power Supplies will be studied.  
Extensive practical examples will be demonstrated throughout this course.  
 

 
 
Upon successful completion of this training program, the participants will learn the 
following: 
 

• Features of various types of Uninterruptible Power Supplies 

• Uninterruptible Power Supplies selection for varies applications 

• Uninterruptible Power Supplies construction and Design 

• Uninterruptible Power Supplies Operation 

• Uninterruptible Power Supplies Maintenance and Installation 

• Uninterruptible Power Supplies troubleshooting 
 

 
 
The course is targeted to Senior Engineers working in Operation and Maintenance of 
Uninterruptible Power Supplies. 
  

Introduction 

Objectives 

Who Should Attend? 

http://www.projacsacademy.com/


 

 

03 - 07 July 2023, Istanbul / Turkey 

Uninterruptible Power Supply (UPS) – Selection, Installation, Maintenance & Operation 

 الاختيار والتركيب والصيانة والتشغيل  –مصدر التيـار الكهربـائي الغيـر منقطـع 

3 

www.ProjacsAcademy.com  

 
 
Day One 
 
UPS Structure 

• Rectifier 

• Inverter 

• Battery 

• Static Transfer Switch 
 
UPS Needs and Applications 

• Transients 

• Harmonics 

• Sags 

• Swells 

• Frequency Disturbances 

• Over Voltage 

• Under Voltage 

• Grounding 
 
UPS Selection 

• Emergency Power 

• Lighting 

• Startup Power 

• Transportation 

• Mechanical Utility System 

• Refrigeration 

• Heating 

• Production 

• Data Processing 

• Life Support and Life Safety 

• IGBT 
 
Day Two 
 
UPS Types 

• Double Conversion 

• Single Conversion 

• Ferroresonant 

• Line-Interactive 

• Online ("True") 

Course Outline 
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• Microprocessor – based UPS 
 
UPS Configurations 

• Double-conversion systems without bypass 

• Group 2: Double-conversion systems with bypass 

• Group 3: Single-conversion systems without bypass 

• Group 4: Single-conversion systems with bypass 
  
UPS Operation 

• Control and Monitoring Software and Hardware 

• Self Test 

• Waveform output 
 
Solid-State Switches 

• Diode 

• Thyristor 

• Power Transistor 

• MOSFET 

• IGBT 
 
Day Three 
 
Rectifiers and Chargers 

• Uncontrolled Rectifies (Single-Phase and Three-Phase) 

• Half-Controlled Rectifiers (Single-Phase and Three-Phase) 

• Full-Controlled Rectifies (Single-Phase and Three-Phase) 

• Basic Chagrining Methods 
o Constant voltage 
o Constant Current 
o Trickle Charging 
o Pulsed Charge 
o Float Charge 
o Random Charge 

• Charging Rates 
o Slow 
o Fast 

• Charger Types 
 
Inverter Circuits 

• Voltage Source Inverters 

• Current Source Inverters 

• Inverter Circuit Controller                                     

• Square Wave Controllers 

• PWM Controller 
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• Hysterieses Controller 
 
Day Four 
 
Batteries 

• Stationary batteries in standby service 

• Lead-acid 
o Vented cells (floodedcells) 
o Valve-regulated cells 

• Nickel-cadmium 
o Pocket-plate cells 
o Fiber-plate cells 
o Vented Sintered-Plate 

• Installation design 

• Battery sizing 

• Recharge/equalize charging 

• State of Charge 

• Depth of Discharge 

• Storage Capacity, Available Capacity and Total Capacity 

• Battery Life 

• Battery system short-circuit calculation 

• Battery-powered emergency lighting 
 
UPS maintenance 

• Preventive Maintenance 

• Typical maintenance schedule for a static UPS system 
 
UPS troubleshooting and Testing 

• Failure Analysis 

• Types of Tests 
o Acceptance Tests 
o Routine Maintenance Tests 
o Special Maintenance Tests 

• Types of Testing Methods 

• Solid insulation testing 

• Insulating liquid testing 

• Protective device testing 

• Circuit breaker time-travel analysis 

• Grounding electrode resistance testing 

• Battery Tests 
o Performance Test 
o Cell Removal 
o Water Replacement 
o Use of Hydrometer 
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o Battery Impedance Test 
o Connection Resistance Test 
o Indication of Deterioration 
o Capacity Tests 
o Safety 

 
Day Five 
 
UPS Protection 

• Battery charger protection 

• Inverter protection 

• Static transfer switch protection 

• Overvoltage protection 

• Equipment physical protection 
 

Reliability of UPS systems 

• Applications 

• Environmental concerns 

• Specification and acceptance testing 

• Maintenance and training 

• Failure modes 

• Management awareness 
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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 binder 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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يعد  صدددددد ق  غيد ادم قيق  غصًايلا يتجز  م يميتم صل صعيق  غميتياد ط  غمس مميردة  مدددددمصق قيدم  صد    د  
 (. UPSت غكهقت ج. مه ف  ذه  غ وقة  غى موفيق  غيو ًة  غهً ميم  غصما صم لإص    ط  غي ام قيق  غصًايعم )

 
 غمقكيت عرى  غصوضددوع ط ذ ط  غدددرم تءًإدد ج  ص    ط  غي ام قيق  غصًايعم و مددمكإدد ف    ي ج    مدديكول

و ددحهه . مديمق  ق مدم مإدويص و دد خت و  مي ق  ص    ط  غي ام قيق  غصًايعم. مديمق عقة مصلرم عصريم  
 و معم  غًي ق صل  حص  ذه  غ وقة  غم قيتيم.

 

 
 

 المشاركون الجوانب التالية عند اكمال البرنامج التدريبي بنجاح: سوف يتعلم 
   

  غعً دق  غفًيم غص مرف مًو ع وه  ط صد  ق  غمي ق  غكهقت خس قيق  غصًايلا.   •

   مي ق وه  ط صد ق  غمي ق  غكهقت خس قيق  غصًايلا  غصً متم غرميتيا ط  غصمًوعم.   •

  غصًايلا.  مدصيق ومدًيلا وه  ط صد ق  غمي ق  غكهقت خس قيق   •

 مإويص وه  ط صد ق  غمي ق  غكهقت خس قيق  غصًايلا.   •

 مقكية ودي ًم وه  ط صد ق  غمي ق  غكهقت خس قيق  غصًايلا.   •

 كإف   عي ص فس وه  ط صد ق  غمي ق  غكهقت خس قيق  غصًايلا.   •
 

  
 

قمتم  غذيل يمعرق عصرهق تمإددددويص    و  عرىيه ف  غتقً صج  غم قيتس ميمذ ة  غصهً مدددديل صل ذوق  ما صيم  
 وه  ط صد ق  غمي ق  غكهقت خس قيق  غصًايلا. ودي ًم

 

 المقدمة

 الاهداف

 الحضور
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