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 Partners 
 Schweitzer Engineering Laboratories 
 Commonwealth Edison Company 
 Naperville (municipal) Electric Utility 
 IIT Facilities 

 Synchrophasor Data Collection 
 Laboratories and Short Course 
 Students Looking for Projects 
 Event Detection (abnormal conditions) 
 Data Filtering (reduce storage burden) 
 Modeling (reduce uncertainty) 

 Faster than Real-time Dynamics Simulation 



 SEL 351 Relays (2 in lab, 35 in three HRDS loops) 
 Distribution Feeder Protection (directional overcurrent) 

 Mirrored Bits (Perfect Power System with POTT - High 
Reliability Distribution System designed by S&C Electric) 

 IEEE C37.118 Synchrophasors 

 SEL 2407 GPS Clock 
 SEL 4000 Relay Test System 
 COMTRADE files from IIT 3-ph dynamics simulator 

 SEL 5073 Phasor Data Concentrator 
 SEL 5078-2 Synchrowave Central Software 



 Illinois Institute of Technology 
 Capturing three-phase voltages and currents (2012) 
 12 Phasor Measurement Units on campus 
 250+ analog channels (e.g., phase current, LG or LL voltage; 4 kV 

cable, 480 V & 208 V building transformers) 
 60 samples/sec 

▪ 10M+ values per channel per day 
▪ 10 GB of data per day 

 Naperville Electric Utility (pop. 142k, 57k customers) 
 138 kV - 12 kV substation (two 138kV lines, ten 12kV feeders)  

 Commonwealth Edison Company (3.8M customers) 
 345 kV substations (distributed throughout 345kV backbone) 









 Fundamentals of Power Engineering  
 Junior-level required course 
 Existing Lab: transformers, machines, three-phase lines, system 

simulation via PowerWorld 
 New SEL Synchrophasor Experiments: three-phase state, transformer 

monitoring, symmetrical faults 
 Power System Analysis 
 Senior-level elective course 
 Existing Lab: system simulation via Siemens PTI PSSE 
 New SEL Synchrophasor Experiments: unbalanced faults, dynamics 

 Synchrophasor Short Course 
 Graduate-level, continuing education course 
 IEEE C37.118, synchrophasor hardware, synchrophasor applications 
 What topics would you suggest? 



 Analyze “normal” data stream 
 Develop event detection & data filtering apps 
 Look for close-calls and non-trip events 
 Investigate eminent failure pre-cursor information 
 Monitor transformers (LTC settings) 
 Compare PMU data to smart meter data (energy, voltage, CVR) 

 Study “events” 
 Estimate fault locations (e.g., URD branched circuits) 

 Model validation 
 Validate dynamics data 
 Validate distribution network models 
 Develop and validate load models 

 If you have synchrophasor data, then we’d like to work with you! 



 DOE IIT FOA 729 Project 
 IIT, Argonne National Laboratory, Electrocon, Alstom Grid, McCoy 

Energy, ComEd, AltaLink, TVA 
 3-phase unbalanced dynamics simulator 
 Detailed generator models (incl. Over-Excitation Limiters), control 

devices (e.g., SVC), load models 
 Protection models (via CAPE) incl. special protection schemes 
 1-phase induction motors with rotor-stall feature (e.g., FIDVR) 
 High performance computing (tightly-coupled parallel computing) 

 Seeking more utilities: validate models, investigate relay 
protection interactions with system dynamic performance 



I look forward to your feedback (Short Course, Student Projects, Faster than Real-Time 
Dynamics Simulation) 
flueck@iit.edu 
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