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Accurate Analysis Algorithms in Support
of Power Quality

=Social and scientific challenge
=Existing solutions

"Project team achievements
"Improving state-of-the-art

= Applications, impact & benefit



Social and scientific challenge
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Social and scientific challenge

"Power losses
="EMI, RFI
=Billing
=Stability

=Real time
=Accuracy
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Scientific challenge

=By developing highly accurate voltage and
current transducers

=By developing precision sampling devices

=By developing algorithms to accurately
analyze these waveforms and determine
power quality parameters

HV, HC LV Digital Result

Conversion Sampling Analysis



Scientific challenge
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Scientific challenge

=asynchronous operation

"noise performance at the theoretical
minimum

=practically insensitive to harmonic
distortions

"insensitive to power quality related
disturbances



Existing solutiM‘"

FFT = fastest = not asynchronous
interpolated DFT * '™ ; sensilive o noise
records
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= accurate, = very slow

multi-harmonic = insensitive to

harmonic distortions



Project team achievements
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"PSFE — Phase Sensitive Frequency Estimator
(developed in SIQ)

"PSFEi — interpolated PSFE (developed in SIQ)

=TDIS — Time Domain Interpolation and
Scanning (developed in NPL)



Improving state-of-the-art
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=Algorithms typically estimate
= frequency,
= amplitude,
" phase

*"Most important (and demanding) is
" frequency



Improving state-of-the-art
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Improving state-of-the-art
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Improving state-of-the-art

Dips + Harmoni
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Improving state-of-the-art
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Improving state-of-the-art

S 1€ CONSUMDTIOY
=Record length: 10 000 samples
="Processor used: 2 GHz Core2Duo
"Environment: MATLAB
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Improving state-of-the-art

"PSFE compared to 7 independent algorithms in
2009 (I°MTC). The statement for PSFE was:

Good and stable overall performance close to
theoretical limits
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Applications, iW? |

Applications

= power-quality instrumentation
= grid instrumentation
= calibration platform for emerging instrumentation

= better power related measurements
= better control over grid pullution
= key tools for Metrology for Smart Grids initiative

Benefit

k.

= Industry
= power grid operators
= general public






