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Course Overview 
WAMS is a collective technology to monitor power 
system dynamics in real time, identify system 
stability related weakness and helps to design and 
implement counter measures. It is based on 
Phasor measurement units (PMUs) which can 
deliver precisely time synchronized values of 
voltage and current phasors and other power 
system related quantities like frequency, ROCOF, 
breaker positions. 


Ensure your power systems are running securely 
and reliably by learning the Wide Area Monitoring 
Systems (WAMS). WAMS is a protection system 
that monitors the condition of the network, and in 
transient conditions, alerts the operations staff of 
danger. In this course, you will learn how its 
communication infrastructure operates, and how 
to respond to a system disturbance. 


The participants in the course will gain insights 
into the measurements requirements for both 
power system operations and power system 
planning. 


Course Objective 
After Completing this Course, Participants will be 
able to: 


understand the synchrophasor measurement 
techniques in a Wde-Area Control through the 
basic building blocks of GPS satellite-
synchronized clocks, 


The architecture of the Phasor Measurement 
Units (PMUs), and the 


Phasor Data Concentrator (PDC), 


The communications equipment, 


Key application areas of Synchrophasors as 
they enable realtime operation and control, 

congestion management , power system 
restauration 


Visualization samples 


Who Should Attend 
The course is designed to Electrical Engineers and 
Highly Qualified Technicians, Protection Engineers, 
Operation Engineers. 

Course Language 
The Presentation, supplied documents, and 
workshop exercises of the course are in English 




Course Content 

Day 1 

WAMS: An Introduction


The Evolution of Energy Control Centers


Optimization of Grid Conditions 


Today’s Control Centers


Application of WAMS: State Estimation 


Applications of WAMS: Protection Systems  

Day 2 

Introduction to SynchoPhasor & WAMS 
Technologies 


SynchoPhasor Basics


Needs and Benefits for Operations, Planning 
and Control 


Vision for SynchroPhasor & Online Stability 
Solutions (OSS)


Fundamental Building Blocks for WAMS 
Deployment 


SynchroPhasor Platform Architecture  

Wide-Area Situational Awareness and 
Advanced SynchroPhasor  
Applications 


Integration with EMS (e.g., Improved State 
Estimation) 


Day 3 

Application of WAMS: System Control 


Calibrating Instrument Transformers with 
WAMS 


PMU Standard C37 118.1 


PMU Communications: C37.118 and IEC 
61850-90-5 


PMU testing 


WAMS Around the World 


Day 4 

WAMS Systems in North America


Dominion Virginia Power Field Experiences


Applications of WAMS: Distribution Systems


Benefits of Using Synchrophasors 


Key Deployment Success Factors 


Day 5 

Power Grid Interconnection 


Transmission Lines 


Grid Interconnection – Systems 


Grid Interconnection – DGT 


Transmission Line Protection 


Wide Area Protection 


Communication Networks 


Line Current Differential protection 


Instructor-Led Exercises



About the Author 
Professor Dr. Ing. Vladimir V. Terzija 
Power Systems Expert 

Professor Dr. Ing. Vladimir V. Terzija has over 17 
years of experience in the field of Power Systems 
Engineering, from the perspective of universities, 
utilities and vendors. 

He is a dedicated subject matter expert recognized 
as a skilled educator, ground-breaking researchers 
and accomplished authors. Through publishing and 
teaching he leverage his business expertise and 
field-based research to deliver the programme.
 
His main fields of expertise are power system 
protection and control systems, renewable energy 
resources and wide area monitoring. 

His latest achievements are with the world’s leading 
organizations such as CIGRE on WG B5-14 Wide 
Area Protection and Control Technologies. He has 

been a convener. Vladimir became a consultant and 
project leader for the following reputable companies;

National Grid, UK
Scottish Power, UK 
SSE, UK 
E.oN, UK 
NORDEX, UK/Germany 
Quanta Technology, USA 
MotMcDonnalds, UK 

It is also notable that he was involved in projects not 
only in the Power Sector, but as well as for some 
manufacturing companies in the GCC Region. His 
knowledge on Synchrophasor is also extensive as 
this is the essence of WAMPS.  

From 1989, he became a part of the teaching and 
learning industry taking on the role of an Assistant 
Professor in University of Belgrade. In 2000, he 
joined ABB AG, PTPM-DO (Distribution Automation 
Group) as a Senior Application Engineer. After 
spending 6 years in industry with ABB in Germany, 
his research approach has got a new dimension, the 
one which also started targeting practical solutions, 
the solutions characterized by a high Technical 
Readiness Level. Consequently, after leaving ABB in 
2006 and moving to The University of Manchester, 
through strong research and consultancy links with 
the UK Transmission Network Operators/Owners and 
power products manufacturers, a number of his 
projects were determined by the actual industrial 
needs. One of major research activities, which is 
today the research area in which he is delivering the 
largest number of outputs became the Wide Area 
Monitoring, Protection and Control (WAMPAC). This 
research area is overbridging the challenges related 
to emerging technology, needs of future power 
networks (including renewable energy sources, 
mixed ac- dc networks, energy storage technology, 
intermittency, uncertainties, etc.), necessity for 
development of new Hardware in the Loop testing 
approaches and facilities like RTDS, today led by 
himself in his protection and control laboratory at 
Manchester, as well as implementation of complex 
science approaches (e.g. graph theory, or 
mathematical topology), traditional constrained non-
linear optimization theory, computational intelligence 
(e.g. particle swarm optimization), computer science 
(in particular in designing new WAMPAC systems), 
system theory, optimal control etc. WAMPAC is today 
accepted as a typical Smart Grid concept. 



Professor Dr. Ing. Vladimir V. Terzija has education 
experiences below;

1. 1997 Ph.D. Thesis: “Digital Frequency Relays 
Input Variables Estimation” 

2. 1993 M.Sc. Thesis: “Measurement of The 
Network Voltage Frequency for Digital 
Protection of Power Systems” 

3. 1988 Dipl.Ing.“Overview of digital numerical 
algorithms for power system protection”


