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WHY PMU´S?

20 SAMPLES  PER  SECOND
IEEEC37.118

CONVENTIONAL MEASUREMENT
ONE SAMPLE EVERY TWO SECONDS



ON-LINE APPLICATIONS

ANGULO EN EL DOMINIO DEL TIEMPO

FRECUENCIA



INTERCONNECTION MEXICO-CENTRAL AMERICA
MONITORING IN REAL TIME

CENTRAL  AMERICA
FREQUENCY

CFE
FREQUENCY

THP-115 KV



REGIONAL DATA CONCENTRATOR



OFF-LINE APPLICATIONS
WECC SYSTEM



OFF-LINE APPLICATIONS
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THREE DIMENSIONAL ANALYSIS OF OSCILLATIONS



POWER FLOW BUS FREQUENCY

COLLABORATION CFE-KTH
Luigi Vanfretti, Mehrdad Ghandhari  (KTH Royal Institute of Technology, Sweden), 

Associated Collaborators: Dan Trudnowski (Montana Tech) & Joe H. Chow (RPI)



MODE METER DAMPING AND FREQUENCY ESTIMATES FROM THE BUS FREQUENCY SIGNAL

COLLABORATION CFE-KTH
Luigi Vanfretti, Mehrdad Ghandhari (KTH Royal Institute of Technology, Sweden), 
Associated Collaborators: Dan Trudnowski (Montana Tech) & Joe H. Chow (RPI)



SPECIAL PROTECTION SCHEMS
CHICOASEN-ANGOSTURA AGSS

ΣP=P1+P2

EIA-232 EIA-232

150 MW

ΣP=P1+P2

FIBER OPTIC

AGSS CONDITIONS
• VOLTAGE
• FREQUENCY
• 10 ≤ ΣP 800 
• 52

• ANG = α - α1
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ANGLE DIFFERENCE CALCULATIONS AND 
MEASUREMENTS FOR THREE DIFFERENT 

LINE TRIPS



CONCLUTIONS

MAIN TECHNICAL FACTORS
 MEASUREMENT LOCATION
 PMU, PMCU or RD/PMU
 SAMPLES
 ONE PHASOR or MULTI-PHASOR
 WAMS ARCHITECTURE
 SUPERPDC or PDCs
 COMMUNICATION SYSTEM



YOUR QUESTIONS?

THANK YOU
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