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ID antigo intermediário novo Label

1 1 1 1 SteadyState/FreqResp/TVE

2 1 1 1 SteadyState/FreqResp/Fe

3 0 1 1 SteadyState/FreqResp/RFe

4 1 1 1 SteadyState/Harmonics/TVE

5 1 1 1 SteadyState/Harmonics/Fe

6 1 1 1 SteadyState/Harmonics/RFe

7 0 1 1 SteadyState/InterHarmonics/TVE

8 0 1 1 SteadyState/InterHarmonics/Fe

9 1 1 1 SteadyState/InterHarmonics/RFe

10 1 1 1 SteadyState/Mag/TVE

11 1 1 1 SteadyState/Mag/Fe

12 1 1 1 SteadyState/Mag/RFe

13 1 1 1 Ramp/ramp/TVE

14 0 1 0 Ramp/ramp/Fe

15 0 1 0 Ramp/ramp/RFe

16 1 1 1 Modulation/Phase/TVE

17 1 1 0 Modulation/Phase/Fe

18 1 1 0 Modulation/Phase/RFe

19 1 1 1 Modulation/Amplitude/TVE

20 1 1 1 Modulation/Amplitude/Fe

21 1 1 1 Modulation/Amplitude/RFe

22 Modulation/Combined/TVE

23 Modulation/Combined/Fe

24 Modulation/Combined/RFe

25 1 0 1 Step/Phase/PhasorRespTime

26 1 1 0 Step/Phase/PhasorDelayTime

27 1 1 1 Step/Phase/PhaseOvershoot

28 1 1 1 Step/Phase/FreqRespTime

29 1 1 0 Step/Phase/ROCOFRespTime

30 1 1 1 Step/Phase/FreqOverShoot

31 1 1 1 Step/Phase/ROCOFOvershoot

32 1 1 1 Step/Phase/AmplOvershoot

33 1 0 1 Step/Amplitude/PhasorRespTime

34 1 1 0 Step/Amplitude/PhasorDelayTime

35 1 1 1 Step/Amplitude/PhaseOvershoot

36 1 1 1 Step/Amplitude/FreqRespTime

37 1 1 1 Step/Amplitude/ROCOFRespTime

38 1 1 1 Step/Amplitude/FreqOverShoot

39 1 1 1 Step/Amplitude/ROCOFOvershoot

40 1 1 0 Step/Amplitude/AmplOvershoot

41 Latency

Firmware

FIRST SECOND THIRD

EVOLUTION OF FIRMWARE OF A PMU

PMUS USED IN BRAZIL

REFERENCE TESTS



CALIBRATION
SIMULATION

GOING FROM CALIBRATION TO SIMULATION



PMU

CLAMP REFERENCE PMU

TVE

FE

RFE

CLAMP REFERENCE PMU



PDC
CONTROL
ROOM

FRACTIONAL CYCLE PMU




