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Metrology Grade Digitising Technology for Power Quality
Measurements (PTB, NPL, MIKES, TRESCAL, VSL, METAS, LNE, INRIM)

1. Compact three phase voltage digitiser up to the 50th harmonic of the mains (PTB).

a) ADC interface with USB to PC, b) self-cal., c) Self-Locking (pat. pending) & asynch,
c) DSP is a PC, d) Ultra-Linear & unc. < 10 ppm, e) for lab. applic. (RMS, Phase, Ratio,
& self-checking), f) Allow other ADCs to be used, e.g., A3458A, AD7763 (Sigma-
Delta) & SAR AD7767.

2. Portable three phase digitiser for on-site measurement of the high voltage grid (NPL,
MIKES).

a) ADC 7767 interfaced to AD DSP (pre-processing data) & Wireless data transfer, b)
async. Sampling, c) further DSP is a PC, d) Ultra-Linear & unc. < 50 ppm (close to
above), e) for live lines.

3. & 4. Wide band digitisers for transient and impulse measurements (TRESCAL, VSL).

5. Metrological characterisation of digitisers (METAS, LNE, INRIM, VSL).
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Compact three phase voltage digitiser with a frequency range up
to the 50th harmonic of the mains (PTB)

Design constraints:  uncertainties < 10E-6 V/V
compact
self-locking?! (digitally)
easy calibration (chopped DC & AC)
ac metrology: phase, ratio, ac power...
any ADC (IADC, SAR, S-D)
intelligent (?, algorithms)

1 German Patent Application DE 10 2007 043 927 Al
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Complete
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Compact three phase voltage digitiser
Updated
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Software (on PC)
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Compact three phase voltage digitiser
Software (on PC)
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Updated
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Updated

CT(1,2,5 ,10..100A
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Voltage Transformer

——————WA——W—
it N L >
480 V 20K | Guard > - — |
- e i
. | -j ° AA"AY AN : | .
°—| 480 _l_'aiard 1 5
AN Il o
240 k* Il
240V . 5.y S [ he—ge—e
I—;: ej 240k W —— /! b
vV ' 1 Feed-forward path AN . =
120V . 20 k* 7 1:1 Electronic
.—‘:::Co_l Enhanced High-Permeability
Transformer
6Q V " &
- Optical Linear Output
VHAS518-10ZT Precision Low-Noise High-Speed
VISHAY Z-FOIL RESISTORS N/ Voltage OP AMP <7 Current Feedback OP AMP
7 TC <0.05 ppm/°C FEED-FORWARD PATH

VC<0.1 ppm/V

- ~
/ / Super Gain
/‘// 1 Amplifier: 109 -1012 V/V

H-Series (Z-Foil) hermetically sealed
Time-constant < 1ns 13




Compact three phase voltage digitiser EE URAIME 1
. uropean Association of National Metrology Institutes
Some figures

Nonlinearity ADC of USS from Ratio Measurements
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Some figures

Nonlinearity ADC of USS from RMS Meas
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Some figures

ADC Error in respect to HP3458Ain AC SYNC
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Precision Lab Digitizer (PTB) in short EU RA M ET
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e 24 bit delta sigma ADC, 24 bit SAR.

e Uses a DDS Synthesizers to generate variable sampling
frequencies for digital PLL: Soft-Sync., asynchronous

meas. also possible.

Allow tight sychronous meas., quasi-sync and asynchronous
too.

Allow Agilent 3458A to be used if desired (not a must!)
The same unc. figures as the PTB primary standard.

Internal SAR with comparable performance as the Agilent
3458A, allowing but higher sampling rates.

Ultra-pure sinewave gen. (Spurs <-180 dB) locked to

a quartz time base was developed to investigate ADCs.
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e Improvements: Synchronizer with FPGA.

e Multiple ADCs to be read by FPGA & USB 2.0.

e Replacement of Agilent 3458A by USS (PTB).

e Improvements on ultra-pure sinewave generator.
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THERMALLY COUPLED OSCILLATORS AS PRECISION THERMAL CONVERTERS
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