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PTB Combined and composite wave shapes

IEC 60060 — 1 High- Ultich -Describ_es the circuit_s for
voltage test techniques " /\ composite and combined tests
- Part 1: General - , , ” -Gives no requirements for test
definitions and test ) ' voltage

requirements i -Does not deal with time

- Review started! 1, parameters

B Y

For whom and for what?
= GIS testing

= Cabel testing

= Transformer testing

https://global-sei.com/power-cable-business/products/hvdc/ https://www.energate-messenger.de/news/163845/zwei-konverter-fuer-eine-hgue-leitung
https://www.sz.de/fiIeadmin/BiIderdatenbankiNEU/Technik/Energie_gasisoIierte_SChaItanIage_c_ABB.jpg
B ——
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E2P1B combined voltage test

Protection Ul o W Protection

= Blocking elements demen s
for protection T
HV Converting 7/\ Converting HV

u Diﬁerent measuring source — device | / device |— source

1 1 2 2

devices

= Calculation of &
combined voltage | zetame |

instrument U= Uy — Ux (by calculation)
Uy; Un also recorded for correct adjustement

IEC 2218/10
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EPIB Composite voltage test

/ N\ K * Blocking
N elements for
protection
— = One
" Converting Converting| | 2-temina Converting " measuring

source —1 device —  device test device | source

| 4 object 2 devices

NN .
v Real

----------- = measurement

U7 by direct measurement

3 channel —  U1" U2" recorded for comrect adjustement Of CO m pOS Ite

Uy “# recording Us

instrument ¢ VO Itage

IEC 222210
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EPIB Testing with composite and

Universal R-C-Divider » Testing Dividers/Systems with HVAC,
— HVDC and Impulses separately

= HVVAC scale factor - 998

A%

* |[mpulse scale factor - 987

= Costumers must choose scale factor for
EE composite wave shapes themselves
(‘T

R.'l % Ci = HVDC scale factor - 1002
H

~d

g
971'7;_79, > There are no reference dividers
A it Hochspammungstechnic > There are no calibration servives
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F2P1B Research Project ,,HV-com?®*

EMPIR Hl ~=

The EMPIR initiative is co-funded by the European Union's Horizon 2020
research and innovation programme and the EMPIR Participating States

Support for standardisation of high voltage testing with
composite and combined wave shapes

19NRMO7 HV-com?

https://www.ptb.de/empir2020/hv-com2/home/
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B2 PIB Research Project ,,HV-com?**
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https://simple.wikipedia.org/wiki/Europe
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PTB Overview

Low Voltage
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PTB WP1: Definitions, software and instrumentation

= Parameter for superimposed wave shapes

= LV generators

* LV measurement instruments (transient recorders)
= Software for superimposed wave shapes

= Comparison of different digitizers and generators

= Recomendation for standardisation in TC 42
- |EC 60060 series
- |[EC 61083 series

Physikalisch-Technische Bundesanstalt B Braunschweig und Berlin Nationales Metrologieinstitut
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ERPIB Low voltage generators

Controlling
LV shapes HV Amplifier HV shapes < 1000 V computer R
|
|
|
I
Battery and Impulse
Vin inverter calibrator
Vout | | —‘
L1200 V J
0

| Upto 1000V, DC/AC calibrator,
! ac ordc E.g. Fluke5500

!

Digital recorder

LI+ACat750V

SI+ACat750 Vv
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PTB Overview

High Voltage
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BEP1B wp 2: Traceable reference systems

= Modular reference divider
= 200 kV modules
Z?iﬁ'd% ' s, miniom = 400 kV modules
S R = Atleast 4 NMls
|

= Setup of the circuits
owvotsge = [ 1| EE ] o = Detrmine the uncertainty (<2%)
part _ ! ?—HE ]
- = Comparison of NMIs new references

200 kv
2.0
E 20.0
> 180
Z, g
200V 2 160
(e
&
E —L—rlr S 140
+ 20V 120
T 10.0
10m 100m 1 10 100 1K 10K 100K 1M 10M  100M
L f [Hz]
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PTB Overview

Validation
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EEPIB we 3. Approved measuring systems

= Comparison Measurements at TU Graz and TU Dresden

" Graz.

https://www.tugraz.at/institute/hspt/

TECHNISCHE
UNIVERSITAT
DRESDEN

https: //tu dresden. de/mg/elektrotechnlk/|eeh/das institut#intro
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PTB State of work

l g ‘.:-“-
Cqup ing capacitor Impulse voltag

generator

sistor., Supbrimposed

' divider
E oltage divider h O
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PTB Overview

Conclusion
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] .
!‘aPTB Conclusion
Ny Support for standardisation of high voltage testing with

composite and combined wave shapes
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