LabPMU

José Eduardo Alves
CEPEL - the Brazilian Electric Energy Research Center



IEEE 2021 International Conference on Smart Grid Synchronized Measurements and Analytics
Experience at CEPEL - BRAZIL

BRAZIL

-

Eletrobras
Cepel

LABPMU

caju

vvvvv

nnnnn

PPPPPP

CALIBRATOR REAL TIME SIMULATOR

/ CALIBRATIONS \
LABPMU

&Y CALIBRATOR
INSTALLATION
ESTAL TESTS AT CONCEPT OF THE LAB REAL TIME SIMULATIONS
PROJECT NIST OF LAB l SIMULATOR
¥
* a*
2007 2009 2014 2015 2016 PROJECTS

/




REFERENCE TESTS

EVOLUTION OF FIRMWARE OF A PMU
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PMUS USED IN BRAZIL

Vendor
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Firmware Result 22
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SteadyState/FreqResp/TVE

SteadyState/FreqResp/Fe

SteadyState/FreqResp/RFe

SteadyState/Harmonics/TVE

SteadyState/Harmonics/Fe

SteadyState/Harmonics/RFe

SteadyState/InterHarmonics/TVE

SteadyState/InterHarmonics/Fe
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Modulation/Combined/RFe

Step/Phase/PhasorRespTime

Step/Phase/PhasorDelayTime

Step/Phase/PhaseOvershoot

Step/Phase/FreqRespTime

Step/Phase/ROCOFRespTime

Step/Phase/FreqOverShoot

Step/Phase/ROCOFOvershoot

Step/Phase/AmplOvershoot

Step/Amplitude/PhasorRespTime

Step/Amplitude/PhasorDelayTime
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Step/Amplitude/FreqRespTime
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GOING FROM CALIBRATION TO SIMULATION
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CLAMP REFERENCE PMU

CLAMP REFERENCE PMU

TVE 0,06376
FE 0,0002098
RFE 0,01778




FRACTIONAL CYCLE PMU
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& C @ Nio seguro | 10.0.2.229:8001/PMU/main.htmi

Configuragdo do PDC
InformagSes da PMU I Sequéncia de fase

Fasores ! Erro i Servidor

uUuT QualiPMU
| mag ang || mag Ang | TVE (%)
Va 72012 28.4548 720165 || 284537 || 000653534
Vb 74.0081 -91.547 74,0134 915462 || || 000725686
Ve 76.0095 148453 76.0126 148453 || || 0.00415357
Ia 1.99481 20,6048 200329 286439 1.88664
Ib 3.96839 .00.1544 400654 o1sa1a|| || 281548
I 5.95176 149312 6.01402 148538 1.71361
di/dt [Hz/5] UUT di/dt [Hz/s] Quali
-0.0015424¢ 0.00029829 Dif freq
-0.0000839;
Freq (Hz) UUT Freq (Hz) Quali :

59.9995 59.9996
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