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Overall goal: 

To develop and validate a modular and well documented 

metrology grade system for sampled power and PQ parameter

measurements, which can be easily established 

at all partner NMIs and other interested parties.

Particular objectives:

❑ To develop and validate a modular, metrology grade measurement setup. 

❑ To develop and make available an open SW tool.

❑ To develop and make available a good practice guide.

❑ For each participant to develop an individual strategy for long-term operation 

of the developed research capacity.

Project Goals



❑ “Best-in-class” hardware design  

❑ Calibration methods (transducers & digitizers)

❑ Sampling Tool (TWM, TPQA)

❑ Publications, Training, Impact

❑ Good Practice Guide

Summary of Project Outputs
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Hardware design

❑ Two macro-setups

❑ High accuracy – limited bandwidth

❑ Wide Bandwidth (1 MHz) – reduced accuracy

Traceability 

Calibration of hardware 

Improved calibration methods
(for transducers up to 1 MHz) 
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Design of Modular Measurement set-up
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Implementation of measurement 
set-up at INRIM

Transducers

Sampling Tool

WB Amplifier & HF Digitizers LF Digitizers

Source
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Sampling Tool

TWM
Traceable Wattmeter

TPQA
Traceable Power & Power Quality Analyzer

Data Acquisition Data Processing PQ Parameters Uncertainty Evaluation
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Power & Power Quality Algorithms

❑ TWM-PSFE – Phase Sensitive Frequency Estimator

❑ TWM-FPNLSF – Four Parameter Non-linear Sine Fit

❑ TWM-MFSF – Multifrequency Sine Fit

❑ TWM-WRMS – RMS value by Windowed Time Domain Integration

❑ TWM-WFFT – Windowed FFT spectrum analysis

❑ TWM-THDWFFT – THD from Windowed FFT

❑ TWM-PWRTDI – Power by Time Domain Integration

❑ TWM-PWRFFT – Power by FFT

❑ TWM-Flicker – Flicker Algorithm

❑ TWM-MODTDPS – Modulation analyzer in Time Domain by quad. Phase Shifting

❑ TWM-HCRMS – Half Cycle RMS algorithm

❑ TWM-InDiSwell – Interruption, Dip, Swell event detector

❑ TWM-InpZ – Estimator of Digitizer Input Impedance
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Peer reviewed Publications
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Good Practice Guide

❑ 236 pages!!

❑ Description of modular set-ups

❑ Calibration methods

- Current shunts
- Voltage dividers
- Digitizers

❑ Sampling Tool - Installation
- Configuration
- Operation
- Algorithms
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