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QUA'.'TROL® UHF Sensors: Introduction

Defining Reliability

« UHF measurement of partial discharge in GIS is only possible if the UHF signal can

reach a suitably placed sensors

« Passive antenna manufactured to capture the very high frequency signals (200-

3000 MHz) emitted by any spark inside the insulation material of any high voltage

equipment

 Features:

Robust, passive, fixed sensors
Less sensitive to Noise (air corona and radio frequency) than HF, CT or TEV: No need of signal
conditioning

CIGRE WG 15/03 (1992)
Easy to install L UHF

Defect - needle on
live conductor
L=10mm, r=50

Suitable for Continuous online monitoring

Highly accurate fault identification and localisation

ACOuUStiC

Suitable for all kind of insulating material




QUA'.“'ROL® UHF Sensor for Transformer

Defining Reliability

« UHF Sensor Type

*|nternal Sensor
*Window Sensor

*Drain Valve Sensor

 Sensor Location on transformer

*Depending on the user requirement

Single Phase Transformer and size up to 4m x 2m x 3m

Feature
1 Sensor 2 Sensors 3 Sensors 4 Sensors
PD Detection Full Coverage Full Coverage Full Coverage Full Coverage
PD fault classification Yes Yes Yes Yes
PD Localization No Poor Accurate V. Accurate

Three Phase Transformer or size >4m x2m x 3m

1 Sensor 2 Sensors 3 Sensors 4 Sensors 5 Sensors 6 Sensors

) Partial Partial Full Full Full Full
PD Detection
Coverage Coverage Coverage Coverage Coverage Coverage
PD fault classification Yes Yes Yes Yes Yes Yes
PD Localization No No Poor Medium Accurate V. Accurate




QUAL'TRO'.® UHF Sensor for Transformer

Defining Reliability
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UHF Cougier

» Sensor Locations for accurate fault

Bushing

Couplers 3 & 4 Located on Back Face

localisation e

Back Face—/ ]

F ™\ right Face

*Sensors are fitted with maximum possible

—UHF Coupler No 1
UHF CouplerNo 3—/"

\
spacing between them to allow better | \°<

UHF Coupler No 2 Couplers 1 & 2 Located on Front Face

triangulation of signal

To accurately locate a PD in a Small Transformer
4 spatially distributed sensors are required (sensor locaticns dagonaly opposite).
Couplers 1. 2,3 8 4to be positioned approx 0.510 1m from each come

*4 sensors: Single phase transformers. e.g.

4m X 2m X 3m

*6 sensors: 3-phase transformers and larger

UHF Coupler
05

transformers e.g. larger than 4m x 2m x 3m

Back Face 7
| _——UHF Cougler No 3

*Number may change in special cases e

\_Right Face

depending on complexity of internal parts, | wrcomnn /)

| —UHF Cougler No 1

separate tap changers etc

/ UHF Coupler No 2
Let Face —

To accurately locate a PD in a Large Transformer

6 spatially distributed sensces ore reguired (sensor locations trisngulated).
Coulers 1 & 2 to be postioned agerox 1 each corner

Couplers 3, e working distance from HV bushing

iors 1
4 & 5to be postioned a safe



QUA'.'TRO'.® Internal Sensor for Transformer

Defining Reliability

Tank wall

e Features

Terminal box

Mounted inside the tank
New Transformer: Direct mount on the tank wall

*Retrofit — Mounted on hatch covers o

Sensor plate

*Flange plate provides the interface for mounting

the sensors

| Sensor cover plate |

*Suitable for the areas with high electric field
’

*Output: from an N-type, UHF co-axial connector

*Protective mounting of connectors by terminal box

*Built-In over voltage protection




QUALITROL.

Defining Reliability

Internal Sensor for Transformer

» Technical Specifications
SINo Paramter Value
1 Frequency response 400 - 1500 KHz
2 Minimum effective sensitivity height (He) (NGC Standard) 6 mm (between 500 - 1500 MHz)
3 Percentage effective sensitivity height (P) (NGC Standard) 80% (between 500 - 1500 MHz)
4 UHF connection N-type
5 Impedance of UHF connection 50Q
6 Maximum operating pressure 15 bar
7 Maximum vacuum 0 bar
. _ -5 °C (Customizable for higher
8 Minimum working temperature
temperaures)
: . 120 °C (Customizable for higher
9 Maximum working temperature
temperaures)
10 Seals VITON QO’ring
11 Main body material 6082T6 - Aluminium
12 Type Testing
12.1| - Vibration BS EN 60068-2-6
12.2( -Shock BS EN 60068-2-27
12.3] -Bump BS EN 60068-2-29
13 Outside dimensions (diameter x depth) 290 x 60 mm
14 Weight (nominal) 6.9Kg
15 Storage temperature Oto+40°C
16 Shelf life 12 months




QUA'.'TRO'.® Internal Sensor for Transformer

Defining Reliability

* Installation Procedure Mounting

Standard sensors must not intrude into high field areas — special Flange

sensors are available for such areas

Couplar hteefacs
Trassformer Accees Hole / Flange Plate (Welded)

Preparad 3 cgor DMS Recomanogtions
See drawng GEO 186

Coupler Interface
Access Cover / Flange Plate (Welded)

@ Prepaired as per DMS Recomendations

See drawing GE01765
#2 M16 - Torgae % 1 30Nm
f on aszambiy of Vindow Materia
Use Ard-zelze Compound on Tareads
) — -

# Scoure S ds as Shown
Apply a few drops of studiock (Locthe® 243} on emal Thraad
Dagrease thread's [Lootte® 7063)

badore apploation a5 per Lostke®™ product guidelines

Directly mounted on the wall of the tank

Shape & Dimensions
of Access Cover
Determined by Customer

Mounted on the hatch covers



QUA'.'TRO'.® Internal Sensor for Transformer

Defining Reliability

Case Studies:

Internal Sensor installations

PD Sensors fitted to a new build 400kV Phase Shift Transformer



QUA'.'TRO'.® Window Sensor for Transformer

Defining Reliability

Sensor mounted on flange

 Features

Sensor output
connector (N-type)

Window clamping ring

*Dielectric window mounted on the tank wall
*Sensor mounted to the flange of the window

*Sensor does not come in contact with the oil

*|deal for new and retrofit transformers

*Suitable for the areas with high electric field Dielectric L A Flisige valdod o
window [ tank wall or
*Flange plate provides the interface for mounting \ TR
Dia = 260mm
the sensor

*Output is from an N-type, UHF co-axial connector
*Protective mounting of connectors by terminal box

*Over voltage protection

OUTER
SLEEVE

Dielectric
Window

Transformer 10



QUALITROL.

Defining Reliability

» Technical Specifications

SI No Paramter Value
1 Frequency response 400 - 1500 KHz
2 Minimum effective sensitivity height (He) (NGC Standard) 6 mm (between 500 - 1500 MHz)
3 Percentage effective sensitivity height (P) (NGC Standard) 80% (between 500 - 1500 MHz)
4 UHF connection N-type
5 Impedance of UHF connection 500
6 Maximum operating pressure 15 bar
7 Maximum vacuum 0 bar
. . -5°C (Customizable for lower
8 Minimum working temperature
temperaures)
. . 120 °C (Customizable for higher
9 Maximum working temperature
temperaures)
10 Seals VITON O’ring
11 Window size Customised
12 Main body material 6082T6 - Aluminium
13 Type Testing
13.1| - Vibration BS EN 60068-2-6
13.2| -Shock BS EN 60068-2-27
13.3| -Bump BS EN 60068-2-29
14 Weight (Window) 3.0Kg
15 Weight (Sensor) 6.9Kg
16 Storage temperature Oto+40°C
17 Shelf life 12 months

Window Sensor for Transformer

11



QUA'.'TROL® Window Sensor for Transformer

Defining Reliability

ler Interface

° I n Stal I atl 0 n P r O C ed u re Access CoverlFlang%O#{;te (Welded)

Prepaired as per DMS Recomendations
See drawing GE01765

*Dielectric window mounted on the tank wall

«Sensor mounted to the flange of the window

Shape & Dimensions
of Access Cover
Determined by Customer

Hatch covers for mounting window

O-R?Seal ton
2251 x&Ser(\;I )

Dieleinc Window

eiged Flange
DMS Coupler Window Interface

-Transformer Access Hole
Pregalred as per DMS Recomendations
GEO1766

Window directly mounted on the wall of the tank b



QUA'.'TRO'.® Window Sensor for Transformer

Defining Reliability

Case Studies:

Window Sensor installations

Window PD sensor fitted to a new build 400kV Series Reactor

13



QUA'.'TRO'.® Drain Valve Sensor for Transformer

Defining Reliability

 Features
Sliding
) . shaft
*Dielectric window mounted on the tank wall

*Sensor mounted to the flange of the window

*Sensor does not come in contact with the oil UHF
connection

+Ideal for new and retrofit transformers O-ring Sensor
*Suitable for the areas with high electric field

*Flange plate provides the interface for mounting

the sensor Bleed

Sensor SCrews
*Output is from an N-type, UHF co-axial connector

Locking clamp
*Protective mounting of connectors by terminal box

*Over voltage protection

Handle

14
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» Technical Specifications

SI No Paramter Value
1 Frequency response 400 - 1500 KHz
2 Minimum effective sensitivity height (He) (NGC Standard) 6 mm (between 500 - 1500 MHz)
3 Percentage effective sensitivity height (P) (NGC Standard) 80% (between 500 - 1500 MHz)
4 UHF connection N-type
5 Impedance of UHF connection 50Q
6 Maximum operating pressure 15 bar
7 Maximum vacuum 0 bar
. . -5 °C (Customizable for higher
8 Minimum working temperature
temperaures)
) ) 120 °C (Customizable for higher
9 Maximum working temperature
temperaures)
10 Seals VITON QO’ring
11 Main body material 6082T6 - Aluminium
12 Type Testing
12.1| - Vibration BS EN 60068-2-6
12.2| -Shock BS EN 60068-2-27
12.3| -Bump BS EN 60068-2-29
13 Full Length 785 mm
14 Maximum protruding distance beyond inner tank wall 80 mm
15 Weight (nominal) 3.5Kg
16 Storage temperature Oto+40°C
17 Shelf life 12 months

Drain Valve Sensor for Transformer

15



QUA'.'TRO'.® Drain Valve Sensor for Transformer

Defining Reliability

* |nstallation Guide

<

Clean surface @&
and o-ring -

. Open bleed screws

O ., Open valve

Close bleed screws when
no air more air is present

Align probe to valve and
fit bolts with locking wachers

Torque nuts to 54Nm
16



QUAL'TROL® Drain Valve Sensor for Transformer

Defining Reliability

* |nstallation Procedure

Y into grooves
é Tighten screws

Align cable with connector
Tighten N-type connector

17



QUA'.'TRO'.® Drain Valve Sensor for Transformer

Defining Reliability

« Acceptable Drain Valves

*PD in a transformer can be monitored using UHF sensors

inserted into the oil drain/filter valves provided that they are

the correct type

x Globe/Stop Valve

18



QUA'.'TRO'.® Drain Valve Sensor for Transformer

Defining Reliability

Case Studies: Drain Valve Sensor installations
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