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Caracterización de Sistemas de Medida de Descargas Parciales
en el rango de 0,1 MHz a 100 MHz

1. Sistemas de Medida DP de Laboratorio IEC 60270 (fm< 1 MHz)
• Pruebas metrológicas. Trazabilidad Q aparente. 

2. Sistemas de Medida DP On Site TS IEC 62478 (fm> 1 MHz)
• Sistema de Medida + Técnico experto en medida de DP.

3. Sistemas de Monitorización continua (sistema de medida automático)
• Filtros automáticos de ruido.
• Herramientas automáticas de separación de fuentes de DP (clustering). 
• Inteligencia artificial para reconocimiento de patrones.
• Localización automática de fuentes de DP en la red.



Caracterización de Sistemas de Medida de Descargas Parciales
en el rango de 0,1 MHz a 100 MHz
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Noise types to be superimposed to PD Pulses 

Laboratorio

On site (puntual)

Monitorización continua



Characterization Procedure
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Procedure for qualifying PD Analyzers

Metrological Tests - Calibration



Qualification Tests
1) Non-impulsive noise rejection (for AC and DC).
2) Sensitivity tests:

2.1) Linearty check (for AC and DC).
2.2) Resolution time, Tr (for AC and DC).
2.3) Scale factor Error vs PD time, TPD (for AC and DC).
2.4) IEC 60270 Largest repeatedly occurring PD (for AC) or QPk value (for DC)

A) PD recognition capability (for AC and DC).
B) PD clustering capabilty (for AC and DC).
C) PD location capability (for AC and DC).

Metrological
tests

PD
Analyzer

TS IEC 62478 and (IEC 60270)
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Diagnostic
Capability

Tests

Procedure for qualifying PD Analyzers



1) Non-impulsive noise rejection Test
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Measure the charge value (PD amplitude) and the PD repetition rate, n, of each generated pulse current train.

PD Amplitude error vs Noise level PD repetition rate error vs Noise level

Metrological Tests - Calibration

Procedure for qualifying PD Analyzers



Metrology for FutureEnergy Transmission
10

2) PD sensitivity – 2.1) Linearity Test (AC or DC).

Measure the charge value (PD amplitude) for different PD amplitudes from 2 pC to 2,5 nC.

Metrological Tests - Calibration

Procedure for qualifying PD Analyzers

2) Sensitivity

2.1)

2.2)

2.3)

2.4)
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2. PD sensitivity- 2.2) Resolution Time Tres .
When the charge error > 10% for pulse trains with different PD repetition rate, n (p/s)
(5 µs to 1250 µs)

Metrological Tests - Calibration

Procedure for qualifying PD Analyzers

2) Sensitivity

2.1)

2.2)

2.3)

2.4)
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2. PD sensitivity- 2.3) PD Amplitude error due to the pulse width
(PD Time, TPD from 8 ns to 160 ns)

Measure the PD charge value: Low error for laboratory measurements (IEC 60270)<6%.
High error for on site test (TS IEC 62478) > 300%

IEC 60270 

TS IEC 62478 

Metrological Tests - Calibration

Procedure for qualifying PD Analyzers
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2. PD sensitivity- 2.4) Largest repeatedly occurring PD magnitude, QIEC (IEC 60270)

PD magnitude, QIEC and the apparent peak value, for each PD pulse train with a
specific repetition frequency, Attention new revision of IEC 60270

IEC 60270 

Metrological Tests - Calibration

Procedure for qualifying PD Analyzers

2) Sensitivity

2.1)

2.2)

2.3)

2.4)
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Diagnostic CapabiltyTests – Generator of PD insulation Defects

Procedure for qualifying PD Analyzers



Qualification Tests
1) Non-impulsive noise rejection (for AC and DC).
2) Sensitivity tests:

2.1) Linearty check (for AC and DC).
2.2) Resolution time, Tr (for AC and DC).
2.3) Scale factor Error vs PD time, TPD (for AC and DC).
2.4) IEC 60270 Largest repeatedly occurring PD (for AC) or QPk value (for DC)

A) PD recognition capability (for AC and DC).
B) PD clustering capabilty (for AC and DC).
C) PD location capability (for AC and DC).

Metrological
Tests

PD
Analyzer

TS IEC 62478 and (IEC 60270)
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Diagnostic
Capability

Tests

Diagnostic CapabiltyTests – Generator of PD insulation Defects & Noises

Procedure for qualifying PD Analyzers
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Testing Circuit

Expert Pilot /Technician
+ 

Machine

1) Metrological Tests. 
2) Diagnostic Capability Tests.
A)  PD Recognition.
B) PD Clustering.
C) PD Location.

The Best PD 
Diagnostic Team

Comparison on PD Analyzers & Diagnostics Systems 
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A) PD recognition capability for AC ( >1000 files of representative PRPD Patterns):
AC: 
- Corona in air, 
- Surface in air, 
- Floating Potential in air,
- Floating Potential in air, 
- Cavity in solid, 
- Mobile Particles SF6, 
- Protussion in SF6, 
- Surface in SF6.
- Floating potential in SF6.
- Mobile Particles in Oil.
- Burbles in Oil.
- Cavity in Paper-Oil.
- Surface in Oil.
- Floating Potential in Oil.

and different noise types…

Goal: Test artificial intelligence tools or train/verify expert technicians

Diagnostic CapabiltyTests – Generator of PD insulation Defects

Procedure for qualifying PD Analyzers
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B) PD Clustering : Different PD trains can be superimposed in each Test (case #1..) 

Diagnostic Capabilty Tests – Generator of PD insulation Defects

- It consists of superimposing two PD pulse trains associated with different insulation defects mixed
with two impulsive noises. The goal is to separate and identify them.

- different damped sinusoidal waveforms are used for each PD current pulse train or impulsive noise.

Procedure for qualifying PD Analyzers
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C) PD Location: What is the location, x, where PD pulses are injected along a HV cable? 

Diagnostic Capabilty Tests – Generator of PD insulation Defects

HFCT Sensor #2HFCT Sensor #1

Cable System

The test consists of injecting a PD current pulse train at an unknown location, x, along a coaxial cable
of known length L (around 200 m). PD current pulses will be injected by the synthetic PD calibrator
between the conductor and the shield of the coaxial cable.

Procedure for qualifying PD Analyzers
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Results Report

Procedure for qualifying PD Analyzers
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Comparison on PD Analyzers & Diagnostics Systems 

Management Committee
Utilities: TSO, DSO 

and Research Institutes
Sponsors and Recognition Award

The Best PD 
Diagnosic Team

Technical Committee
Accreditated HV Laboratories & Research Institutes

Defining Tests: Collection of DP patterns for DP recognition, 
selection of DP trains for DP clustering test, 

and definition of DP location

Participants
PD Analyzer Manufacturers, Expert PD Technicians, PD Diagnostic 

Service Companies, Researchers.
A) , B) and C) Tests for 30 minutes (in live)
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Validation of the PD procedure for qualifying PD Analyzers
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Fernando Garnacho 


