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UHF PD Measurement
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=] Standard

4 IEC 60270

Partial discharge detection system for GIS
: Sensitivity verification for the UHF method and the acoustic Method

4 IEC 62271-203

High-voltage switchgear and controlgear
Part 203 : Gas-insulated metal-enclosed switchgear for rated voltages above 52kV

4 CIGRE TF 15/33.03.05

Partial Discharge Detection System for GIS
: Sensitivity Verification for The UHF Method and The Acoustic Method
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This data from cigrel5-305.
In 123kV giswith an average failure rate of 0.27% per bay year

The majority of failures were caused by particles either on the insulator surface
or on the HV conductor or by an insufficient long term strength of solid
insulation

This data from cigrel5-305.
In 420kV giswith an average failure rate of 0.95% per bay year

The majority of failures were caused by particles, free moving, fix on the HV
conductor or on the insulator surface
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= Ultra High Frequency : 300MHz — 3GHz

= Typical Sensor Frequency
- Built-In Sensor : 100MHz — 2.0GHz
- Barrier Sensor : 500MHz - 1.5GHz
- Noise Sensor : 300MHz - 3.0GHz

=] Application at GIS, TR and Cable Termination

= Broad/Narrow Band Test Method
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=] Narrow Band UHF PD

OMICRON UHF Converter

for PD measurements in the Ultra High Frequency range in combination with the MPD 600
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Sensor Sensitivity Test
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=] Sensitivity Verification on-site

measuring
device

pulse
generator

o Artificial pulse of the same shape and magnitude are injected into
a sensor of the GIS on-site
o If the signal can be measured at a neighboring sensor,
The sensitivity verification is successful for GIS section between both sensor
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=] Reason of Sensor Sensitivity Test Fail

Paper presented at
10th Intermational Symposium on High Voltage Engineering, August 1997, Montréal

UHF Partial Discharge Monitoring for 132 kV GIS

M. D. Judd B. F. Hampton W. L. Brown
Centre for Electrical Diagnostic Monitoring China Light and Power
Power Engineening, Systems Limited, Company Limited.
University of Strathclyde. 204 George Street, Kowloon. 5. m . .
Glasgow. UK Glasgow, UK Hong Kong Fig. 7 Four configurations of the 132 kV GIS test chambers.

e A uniform straight GIS section of up to 4.5 m in length
appeared to be loss-free. In some instances slightly more

e Signal power measured in a side compartment (such as a
comer or T-junction) at 90° to the chamber containing the
source was in the range 5-9 dB below that in the main
chamber. The termination of the side compartment had a

Fisuel Internationnal Forum — Seoul /Korea — 04th & 05th of November, 2015

Because of bus section is include angle point..

*kkk*k

Usually straight section is not attenuated up to 4m ..

*kkk*k

But PD signal is attenuated 5 to 9dB per angle and T—junction

10
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=] Sensor Sensitivity Test Fail : ABB GIS

e Type: 220kV, 400kV
o PD sensor is located in earthing switch
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e Earthing Switch and PD sensor
e Spare & CB Off bay ES condition : On

Fisuel Internationnal Forum — Seoul

ABB feeder side PD sensor is located fast earthing switch.

Spare and CB off bay’s ES condition is On.. That time not possible
sensor sensitivity test

12
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¢ Reason : Electrodeis connect to GND at ES on condition

Calibration
Signal
20V
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Because of PD sensor is connect to ground while ES on

*kkk*k

Compare ES condition on and off

13
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=] Sensor Sensitivity Test Fail : AREVA 66kV

e Location : Doha Super

e Consider : Sensor connection and heavy noise

Amplitude (dBm)

Vot da by e e i AR A e KA R O

Phose

Amplitude (dB8m)

orée au Sud — U4 erus e U715
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- Automatic earthing device
@® Sensor connection When cable or shorting cap are removed

Right nnection
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Noise Gating
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= Need

Noise sensor

External sensor

Built-in Sensor : “&
Nose Sensor : g\\

After Noise Gating :

Fisuel Internationnal Forum — Seoul /Korea — 04th & 05th of November, 2015
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=] Before/After Noise Gatin
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[Before Noise Gating] [After Noise Gating]

» Noise gating method is very.sffective for.noise feduction

Fisuel Internationnal Forum — Seoul /Korea — 04th & 05th of November, 2015

18



Fédération Internationale pour la Sécurité des Usagers de |'Electricité
. International Federation for the Safety of Electricity Users
3 Y fl Suel Federacion Internacional para la Seguridad de los Usuarios de la Electricidad

Case Study
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o Maker : AREVA

e Voltage : 220kV

e Sensor Type : Built-in
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= D18 RBB : Sensor No.PDCO08
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(m] Spread to other sensor ‘Y Phase

i

PDC16
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m] After Transformer overhauling
@® After CB On : PD signal is not detected

PDCO8R PDC0O8Y PDC08B

PRPD
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2015
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= CASE 2

e Maker : SIEMENS
e Voltage : 220kV

e Sensor Type : Built-in
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= D502 R Phase

e D502 R Phase sensor broken

e When closed sensor, center pin is connect guide.

e This arcing signal spread to near other sensor
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@] PRPS & PRPD : Noise Gating Off

D30 CSE R PRPS

: ‘Wwv‘m

PRI h '

AmgRiude (d8m)

° D300 R : Similar PD + Arcmg e D30 CSER :Arcihg
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@] PRPS & PRPD : Noise Gating On

8 g 8

D300 R PRPD

Arsude (dBm
Amgiiude (d0m
AengBode (dBm
Ampiode (d0m

D300 R PRPS

e D300 R : Similar PD + Arcing e D30 CSER : Arcing
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= PRPD: 1stDay, Noise GatingOn
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@ Test Result
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Amplitude (d8m)
Amplitude (dBm)

Phose

e D502 R phase sensor broken and occur arcing
e Remove arcing signal and only remain PD signal
e Test Result : Particle
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Thank You !
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Do you have any question?
Ok.. Thank you very much
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