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OVERVIEW OF THE WP2

35.7 Months
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OVERVIEW OF THE WP2

Infrastructure for voltage generation and traceable measurement chain 

Development of 
Generations systems

Development of reference 
measuring systems

Industry-oriented VT 
test procedures

50 kV DC, 35 kV AC
+

500 V ( 9 kHz to 150 kHz)

Task 1 Task 2 Task 3 

Frequency U (ratio 
Voltage)

U (phase)

DC and 50 Hz 0.01 % 0.01 crad

9 kHz to 150 kHz 0.2 % to 1 % 0.2 crad to 1 crad

Development of Industrial 
test procedure

500 V ( 9 kHz to 150 kHz)
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TASK 1 : GENERATORS

IEC 60060-1 (tested up to 10 kHz)

ee

ee

DC or 
AC source

Isolated 150 kHz source

Test 
objectDivider
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TASK 2 : MEASURING SYSTEMS
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TASK 2 : MEASURING SYSTEMS

VSL WIDEBAND VOLTAGE DIVIDERS

Current comparator-based capacitive 
voltage divider 

(17 ppm error at 5 kHz)

Built in the HVDC project 
• TC: within ± 2 ppm/C
• VC: -10 ppm/kV up to 200 kV
• BW: > 100 kHz
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TASK 2 : MEASURING SYSTEMS

LCOE’s experiences about RC HV Dividers up to Medium Voltage with bandwidth in the frequency range from DC up
to 150 kHz
Previous participation in EMRP / EMPIR projects: ENG61 FutureGrid I, 16ENG04 MyRailS and 19NRM07 HV-com².
“The Design and Characterization of a Prototype Wideband Voltage Sensor Based on a Resistive Divider”. F. Garnacho, A. Khamlichi, J. Rovira. Sensors
Journal, 2017.

25 kV AC, 40 kV DC, SF6

FutureGrid divider 25 KV
Accuracy class: 0.2 for a frequency range from 20 Hz to 5 kHz and 0.5 for 1 Hz up to 20 Hz.
HV arm: R = 2x25 MΩ; C = 800pF/2 = 400pF
LV arm: R = 50 kΩ
Nominal Ratio = 1000

DC Resistive Divider  ROSS 1 ‐ 200 kV 0.01%
AC 50/60 Hz Capacitive Divider Tettex 1 ‐ 200 kV 0.05%
AC 100 Hz ‐ 5 kHz RC Divider LCOE 1 ‐ 25 kV 0.5%

LCOE-FFII WIDEBAND VOLTAGE DIVIDERS
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TASK 2 : MEASURING SYSTEMS

VTT WIDEBAND VOLTAGE DIVIDERS

• 10 MHz
• 200 kV
• 400 pF//1.25 GΩ
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TASK 2 : MEASURING SYSTEMS

RISE WIDEBAND VOLTAGE DIVIDERS
Comparator up to 1 MHz
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Advantage:
- 10 pF input impedance
- Uncertainty of 0.5 % up to 150 kHz 
- Accuracy at DC <0.01 %
- Bandwidth of 10 MHz

LNE DIVIDERS FOR DC 

Disadvantages:
- Measurement of ratio error and phase is difficult  with 0.01 % 
- Frequency response not linear (1 % from Dc to 150 kHz)
- Large proximity effect (free area of 1 meter) 

TASK 2 : MEASURING SYSTEMS 



11

𝐶 ൌ ଶగఌ௟
௟௡ೝభೝమ

• 10 MHz
• 100 kV
• 100 pF
• VC les than 10 µV/V at 50 Hz
• Phase < 10 µrad up to 10 kHz
• Frequency dependance les than 5 µV/V up to 10 kHz
• TC of 30 µV/(V.°K)

LNE DIVIDERS FOR AC 

TASK 2 : MEASURING SYSTEMS 
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- Test procedures will be developed (easy to implement at industries) 

- A lot of samples will be tested (LPIT, inductive, resistive, capacitive, …etc)

- Stakeholders, partners or industries  are invited to send their samples

TASK 2 : MEASURING SYSTEMS 

TASK 3 : INDUSTRIAL TEST PROCEDURES 
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WP2 : DELIVERABLES

Relevant 
objective

Deliverable 
number Deliverable description Deliverable 

type
Partners 
(Lead in bold)

Delivery 
date

3 
(A2.1.8) 

D3 Good practice guide for voltage generation 
of power frequency quantity, up to 36 kV for 
AC and 50 kV for DC, with superimposed 
frequency components up to 150 kHz 

Good practice 
guide 

INRIM, LNE, FFII, 
RISE 

Aug 25 
(M27) 

4 
(A2.2.11) 

D5 Validation report on the traceability of 
voltage reference measuring systems, up to 
36 kV for AC and 50 kV for DC, with 
superimposed frequency components up to 
150 kHz including a) description of the 
chosen/developed voltage divider, b) the 
upgrade of the comparators, c) the 
characterisation and the traceability of the 
whole reference voltage measurement 
system, d) the uncertainty evaluation 

Validation 
report 

VTT, FFII, INRIM, 
LNE, RISE, VSL 

May 26 
(M36) 
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WP2 : THANK YOU 

“The project 22NRM06 ADMIT has received funding from the European Partnership on 
Metrology, co-financed by the European Union’s Horizon Europe Research and Innovation 

Programme and from by the Participating States.”


