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Introduction

Power transformers are considered an essential element in all electric power networks. Electric
utilities and industrial companies always pay a great attention to their power transformers to
ensure the continuity of their electric networks.

This Course is intended to provide advanced engineering aspects of power transformers.
Emphasis shall be laid on topics relevant to power transformers selection, operation, and
maintenance. A special attention will be paid to the available advanced failure prediction
techniques of power transformers. These techniques include evaluation of insulation oil and
generated gases. This is considered an important aid to avoid transformer failures during
transmission.

By the end of this course practitioners shall learn to:

e The power transformer construction, ratings and applications
The Effects of transformer operation under nonlinear loads
Different types of power transformers tests
The importance of the Routine Impulse Test
The methodology to evaluate the transformer insulation life
The calculation of the transformer’s temperatures and its aging factor
The thermal evaluation of liquid-immersed power transformers
Interpretation of gases generated in oil-immersed transformers
Reclamation and maintenance of insulating oil
Investigation of transformer failure
Power transformer maintenance

Who Should Attend?

The course is targeted to Senior Technicians and Engineers working in Operation, installation
and Maintenance of power transformers in electric utilities and industrial companies.
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Course Outline

Day 1:
Introduction

e Transformer construction
e Transformer ratings
e Transformer applications
Transformer Operation under Nonlinear Loads
e Nonlinear Loads
e Harmonics Effects
e Harmonics Sources
e Effects of Harmonics
e Transformer De-rating

Day 2:
Types of tests

e Transformer turns ratio (TTR) test
e Polarity and phase-relation tests
e Dielectric Tests
o ac high-potential (ac hi-pot) test
o Induced potential test
o Impulse Tests
o Insulation power factor test
o Insulation resistance tests
e Polarization recovery voltage test
e dc winding resistance test
* No-load losses and excitation current test
e Short Circuit Tests
e |nsulating fluid tests
e Dissolved gas analysis tests
Routine Impulse Test for Power Transformers
* General test procedures
* Fault detection methods
e Circuits for routine impulse testing
* Failure detection methods

Day 3:
Transformer insulation life

e Aging equations
e Percent loss of life
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Calculation of temperatures
e Load cycles
e Computer calculation of loading capability
e Aging factors

Day 4:
Thermal Evaluation of Liquid-Immersed Power Transformers

e Minimum life expectancy
e Criteria for end of life
e Test specimens and procedures
Interpretation of Gases Generated in Oil-Immersed Transformers
e QOil Decomposition
e Interpretation of Gas Analysis
e Operating Procedures Utilizing the Detection and Analysis of Combustible Gases
e Instruments for Detecting and Determining the Amount of Combustible Gases Present
e Dissolved Gas Analysis DGA

Day 5:
Reclamation and Maintenance of Insulating Oil

e General Classification of Service-Aged Oils

e Sources of Oil to Be Reclaimed

e Criteria for Reuse of Reclaimed Qil

e Types of Reconditioning and Reclamation Processes
Transformer Protection

* Protection schemes

e Switchgears

e Coordination
Investigation of a Failure

e Data Collection

e Analysis of Mechanical and Electrical Failure
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Training Method

® Pre-assessment

e Live group instruction

e Use of real-world examples, case studies and exercises

e Interactive participation and discussion

e Power point presentation, LCD and flip chart

e Group activities and tests

e Each participant receives a binder containing a copy of the presentation
e slides and handouts

e Post-assessment

Program Support

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

The course agenda will be as follows:

Technical Session
Coffee Break
Technical Session
Coffee Break
Technical Session
Course Ends

Course Fees*

2,950USD

08.30-10.00 am
10.00-10.15 am
10.15-12.15 noon
12.15-12.45 pm
12.45-02.30 pm
02.30 pm

*VAT is Excluded If Applicable

- (s

www.ProjacsAcademy.com

company



http://www.projacsacademy.com/

Electrical Transformers, Malfunctions, Insulation, and Protection
dylezdly J3adlg JUasH! &L pgSIl Y gl

PROJACS ACADEMY

19 — 23 October 2020, Istanbul / Turkey

Joad 1 (e g 40 BUall aojgig J& s S doludl U Sl yo 8)A8)l Y goa piad
el Jos dyhain] Olad o dueliall Oluwwiall AiSy doygSIl Blall gy Ja5 Db
Y gall

Jesdd dulyy e zmabdl 13 5839 8yl Y gme Oluwlisl o dodall ddais) zolipdl e Cdug
dlall pulaall ol oy Sy laylasly Wylas] el SiSy 8)adll CYg=e jailbass
Gl uasy .Y emall ¢lls Jlach gl dediiall Cliddl pding 8)ddll Y gms Dlus JlacY
NSy eSOl (3 8)udll WY ge Jlacl o e Bucluall Jolgall ool oo bl
@ dodstual ladily 8aall WY goe 1ol ol §ylal dekoadl Al p0 dudall alipll 10 (o
ey b sl of iy )l CbladYly O gmall (3 J3adl 8935 dulys Lgoal (o9 Wyl
801 Al Jos Applyaias] 9 B0isd (p0 s ool

Zall) cilaal

130 Ogyiadl (et LB gun cynyiall Bygudl o dolg ‘3
Byaall o gzeo laldSuiu] 9 Sy (de Byaill @
Y gall el e ddasMI JlasYl 156 agd o
Y goeal) dalisea)l GhlasYl e
o=l yoe Guai 3yl @
Js=all § B)l=dl Olaps Gl @
Jgdl (§ 8ygniall Y gomall § Byl Solays oucli @
O3l G 8)geiall WY gomall (po dapiadl Gl dado 0gd @
Jyll gy oS bole] g dibo @
Y gomall Sl el e pad) o
Y gmall doyalll Bluall Wlsly>] 0gd @

www.ProjacsAcademy.com

company



http://www.projacsacademy.com/

Electrical Transformers, Malfunctions, Insulation, and Protection
dolosdly Jyadlg Jlacyi AL Sl O goxall

PROJACS ACADEMY EullEl

19 — 23 October 2020, Istanbul / Turkey

S @ Baal SYsme Bluoy ity v e (3 Oglelall Osaisall 0geidlly Oguntigal
A luall Gluwgolly £byeSI

- (T

www.ProjacsAcademy.com



http://www.projacsacademy.com/

