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Testing: 

Online testing and basics of localizing
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Transformer PD testing

Running 
PD test

•Connections
•Calibration, Noise control, SNR
•Appropriate excitation voltage

Analyzing 
PRPD

Localizing PD •Acoustic test

Decision making
• Budget
• Criticality
• Reliability 
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Steps to run the test
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Partial discharge is a breakdown of a small area in the insulation 

ELECTRIC FIELD
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The most common causes of PD in transformers

• Sharp points and particles
• Surface and tracking discharge

• Fiber bridges in oil
• Gas inclusions
• Humidity (Moist)
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PD EMITS ENERGY

n Each PD signal generates different measurable electrical and mechanical signals 
and produces chemical by-products.

PD

Electrical
Mechanical
(sound)

Chemical Optical
DGA
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TRANSFORMER TESTING

XFMR

TTR

WR

PI/DAR

SFRA

PF/DFR

DGA

PD H and C 
components
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Partial discharge creates sharp impulse

ELECTRIC FIELD
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Measuring PD at higher frequencies 

• PD impulses create high-frequency elements up to 400 MHz.

Time domain

Sec
400MHzIEC60270

PC measurement

1MHz

Hz

Frequency domain

IEC60270
is an agreement (standard) 

to measure PD in 
Pico-coulombs

Above 1M Hz
no standard to 
measure PD in 
Pico-coulombs
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IEC60270 – Conventional method
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PD Detection Techniques ( AT THIS PRESENTATION)

PD Detection Methods

ELECTROMAGNETICELECTRICAL ACOUSTIC

COUPLING  CAP. BUSHING TAP

ANTENNA HFCT

12

12



3/14/23

7

Filtering Noise and PD

Corona 
Noise

PD From 
inside XFMR
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Noise gating 

Corona 
Noise

Grounding 
connection 
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XFMR is a Faraday cage
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Background Noise

• signal-to-noise spectrum upto 10M Hz

The blue trace represents the calibrator pulse, while the red trace 
shows the ambient noise.
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Bushing tap connection

CIL
PD + Sync voltage

RPA
Amplifier
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Connection diagram
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Taking signals from bushing adaptor
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Coupling capacitor

20

20



3/14/23

11

Transformer Flange Sensor TFS1 
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Transformer Valve Sensor TVS2
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Test sets 

ICMcompact

Simple to use. 

ICMsystem

More advanced 
settings &
Parallel 

measuring

ICMmonitor 
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Permanent monitoring

23

Bushing tap to ICMsystem

Decoupling
• Test tap via 

quadrupole
• Coupling capacitor
• HF-Current 

Transformer

Pre Amplifier
• <1MHz (IEC-60270) 

RPA1
• RPA for different 

frequency ranges or 
Acoustics on 
request

Instrument
• ½ 19inch ICMsystem 
• Full 19’’ ICMsystem 
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Field online testing via ICMsystem
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Permanent online monitoring
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ICMsystem

Minimum configuration:
• ½ 19 inch acquisition unit 
• Three acquisition channels
• Three preamplifier & Coupling Capacitors
• PD calibrator 

ICMsystem can catch PD events simultaneously from all inputs
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ICMcompact
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ICMsystem software
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Steps to run the test
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Calibrator

The PD calibration pulse in an oscilloscope
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Calibration – Measuring in PC

measured charge

Injected calibration charge
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Calibration matrix
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PRPD for each phase

• Compare PRPD for each phase based on the ration of the cross-coupling matrix

PHASE A PHASE B PHASE C
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Lab condition

• Filters and low-level environment noise
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HFCT for Noise gating
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HFCT

• Usually for noise gating
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ICMcompact
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Ultrasonic Partial Discharge Sensor

RPA1D / RPA1G / RPA1F
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Acoustic sensors
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Combination of electrical and acoustic sensors

Acoustic channels

electrical trigger channels
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Acoustic and Electrical signals to locate PD
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Transformer PD testing

Running 
PD test

•Connections
•Calibration, Noise control, SNR
•Appropriate excitation voltage

Analyzing 
PRPD

Localizing PD •Acoustic test

Decision making
• Budget
• Criticality
• Reliability 
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Questions?
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