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1 INTRODUCTION TO MANUAL
1.1 General

The purpose of this manual is to provide information and advice on supplied equipment.

Warning symbols used in the manual are as follows:

Mandatary Motice - Instruction to be followed.

Danger, General - Caution to be exercised. propriate safety measures to be taken.

{Oanger, Hlectriciiy - Caution to be exercis. Appropriate safety measures to be taken.

Danger, Harmful or freitating - Caution to be exercised. Appropriate safety measures to be
taken.

information is given for guidance only. We do not accept any responsibility for the manner in
which the information is used, nor the consequences thereof.

The design and manufacture of equipment is subject to constant review and as a result the
information provided herein may vary from that manufactured.

Verbal or written modifications to the infoermation contained herein have no legal status unless
confirmed in writing by the Technical Director or his nominated deputy.

The manual, and any amendments, should be maintained for the lifetime of the equipment.

i ds dmportant  that  any  persons  responsible for equipment  installation,
somwnissioning, operation and maintenance, are provided with access to this manual

1.2 How To Use The Manual

Prior to undertaking any instaliation, commissioning, operation or maintenance activities on the
equipment, it is recommended that this manual, and any associated documentation, shouid be
read in their entirety in order to gain an understanding of system operation.

The manual is written as a 'stand-alone’ document, but should be read in conjunction with any
referenced or asscciated documentation.

All pages and topic headings are numbered for easy reference. Cross-reference(s) to
associated paragraphs and documentation is included where appropriate. When referencing
particular paragraphs in communications, it is important to specify the Manual Number and the
Issue Reference.

Referenced drawings are attached as additional {unnumbered) pages.
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1.3

1.4

1.5

1.6

1.7

Copies
Additional copies of the latest available version of manuals can be obtained from our Service
Department at the contact address given hereafter. A nominal charge may be made for this
service.

The information provided remains the copyright of Brush Electrical Machines Ltd., and is not to
be copied or disclosed to a third party without the written approval of the Technical Director at
the contact address given hereafter.

Feedback

We are constantly seeking to improve the quality and reliability of our products, and we actively
encourage user feedback.

Any comments should be addressed to your usual representative, or to our Service Department
at the contact address given hereafter.

Service & Svares

Quotations for Service and Spares can be obtained from our Service Depariment at the contact
address given hereafter.

Authorised users can also access spare parts information provided at the Web Site address
given hereafter.

Contact Address

Brush Electrical Machines Ltd.
PO Box 18

Loughborough

Leicestershire

LE11 1HJ

England

Telephone: +44 (1509) 611511 {Switchboard)
Telefax: +44 (1509) 612436 (Service Department)

E-Mail: service.sales@bem.fki-et.com
spares.sales@bem.fki-et.com

Web Site: htto:fiwww Tki-et.com/bem
Health & Safety At Work Act (1974)

The information hereunder is supplied in accordance with Section 6 of the United Kingdom
Health and Safety at Work Act 1974 with respect to the duties of manufacturers, designers and
installers in providing health and safety information to Customers. The information advises of
reasonably foreseeable risks involved with the safe installation, commissioning, operation,
maintenance, dismantling, cleaning or repair of products supplied by Brush Electrical Machines
Ltd.

Every precaution shouid be taken to minimise risk. When acted upon, the following precautions
should considerably minimise the possibility of hazardous incidents.

Delivery Checks: Check for damage sustained during transport. Damage to packing cases
must be investigated in the presence of an Insurance Surveyor,

Installation: Where installation is made by engineers other than Brush Electrical Machines Ltd.
personnel, the equipment should be installed by suitably qualified personnet in accordance with
relevant legislation, reguiations and accepted rules of the industry. In particular, the
recommendations contained in the regutations with regard to the earthing (grounding} must be
rigorously followed.
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Electrical Installation:

IMPROPER USE OF ELECTRICAL EQU?M’EENT 15 HAZARDOUS.

I im important o be awars that control unll terminaly and componenis may be live o
lireg and supply vollages,

Before working on a unit, switch off and isolate it and all other equipment within the confines
of the same control cubicle. Check that all earth connections are sound.

WARRNIMG: Suitable signs should be prominently displayed, particularty on switches and
isolators, and the necessary precautions taken to ensure that power is not inadvertently
switched on to the equipment whist work is in progress, or is not yet completed.

Adjustment and fault finding on live equipment must be by qualified and authorised personnel
only, and should be in accordance with the following rules:

Read the Instruction Manual.

Use insutated meter probes.

Use an insulated screwdriver for potentiometer adjustment where a knob is not provided.
Wear non-conducting footwear.

Do net attempt to modify wiring.

Replace all protective covers, guards, etc. on completion.

Operation & Maintenance: Engineers responsible for operation and maintenance of equipment

supplied under this contract should familiarise themselves with the information contained in this

manual and with the recommendations given by manufacturers of associated equipment. They
should be familiar also with the relevant regulations in force.

e It is essential that all covers are in place and that all guards and/or safety fences to protect
any exposed surfaces and/or pits are fitted before the machine is started.

o All adjustments to the machine must be carried out whilst the machine is stationary and
isolated from all electrical supplies. Replace all covers and/or safely fences before
restarting the machine.

« When maintenance is being carried out, suitable WARNING signs should be prominently
displayed and the necessary precautions taken to ensure power is not inadvertently
switched on to the equipment whilst work is in progress, or is not yet complete,

¢ When power is restored to the equipment, personnel should not be allowed to work on
auxiliary circuits, eg. Heaters, temperature detectors, current transformers etc.

1.8 Protection And Monitoring Devices

YYARNIRGE It is essential that any protection or monitoring device for use with generators or
ancillary equipment shouid be connected and operational at all times unless specifically
stated otherwise herein. it should not be assumed that aill necessary protection and
monitoring devices are supplied as part of Brush Elecirical Machines Ltd. scope of supply.

Untess otherwise agreed, it is the responsibility of others to verify the correct operation of all
protection and monitoring equipment, whether supplied by Brush Electrical Machines Ltd. or
not. It is necessary to provide a secure environment that ensures operator safety and limits
potential damage to the generator and ancillary equipment. If requested, Brush Electrical
Machines Ltd. would be pleased to provide advice on any specific protection application
iSsUEs or COncerns.
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2 GENERAL
21 Introduction

2.2

General practice in brushless generators is for the rotor field circuit to be fully isolated so that a
single earth fault does not cause adverse operating conditions. However, a second earth fault
requires the immediate shutdown of the set.

To avoid this occurrence it has been the practice in the past to detect a single rotor earth fault
by use of brushes and sensitive earth fault current relays and to take the machine out of service
for investigation and repair of the fault at the earliest opportunity.

The Brush Rotor Earth Fault Monitor (REFM) dispenses with the need for brushes by using fully
static techniques to detect a single rotor earth fault on the shaft and transmit the information to a
stationary receiver, thereby giving enhanced reliability and reduced maintenance costs.

Description

Excitation

Source AVR

I

Transmitter

3 L ¥

;
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§
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Aerial :
N ....{ e - ¢t by o o ¢ s t
Receiver Unil T
Detaotor
L.oss Of e AL
i Excilation  p—— & /D‘ = Oulput
Daleclor il GOMtAGES
Test Switch - fee
Loss OF o A
Power Supply Power Supply
{  Dalector

Figure 1: Block Diagram
Figure 1 shows the basic system.

The transmitter has 3 electrical connections to the rotor; to earth, rotor positive (F1) and rotor
negative {F2). The rotor voltage provides the power supply for the unit, from which it generates
its own isolated dc source that is used as the earth fault detection supply. The negative of this
isolated source is connected to earth (ground), and the positive is connected to the rotor
negative (F2). During healthy conditions the current flowing from fthe isolated dc source is
negligible and the transmitter produces a high frequency signal that is detected by the receiver
aerial and the receiver indicates no fault.

Any earth fault on the rotating assembly, either on the armature or the rotor winding, will cause
a current to flow from the dc source. This current is detected and used to remove the
transmitted high frequency signal. By removing the signal, the detection system becomes 'fail-
to-safe’ in that a loss of transmitted signal is detected as an earth fault condition.
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The transmitted signal is sensed by an aerial and is fed, via screened cable and amplifier, into a
‘phase locked [oop' within the receiver. This device locks onto the transmitted signal and serves
to decode the pulse signal as well as filter out any background noise caused by external
sources. The decoded signal is used to hold off the output alarm relay after an ampilification and
time delay stage. In the event of an earth fault condition the alarm relay becomes energised
after a short time delay (incorporated to suppress 'nuisance' alarms) thereby giving external
indication of the fault condition.

The auxiliary supply required by the receiver for its power supplies is normally provided by the
AVR excitation source {(usually a permanent magnet generator - PMG). During run up on AVR
over flux control or during normal off foad transients, the avaitable rotor voltage may be too low
to ensure correct transmitter operation. To overcome this, a circuit is incorporated in the
receiver to inhibit output relay energisation on either low exciter field voltage or low auxiliary ac
supply voltage. A time delay stage within this circuit aflows for the rotor voltage to build up prior
to giving a permissive output.

TPOO0C008 (D) REFM (RF).dog @ Brush Electrical Machines Lid. 2006
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3 SPECIFICATION

{a) Earth Fault Detection Sensitivity
The fault resistance detected by the unit depends on the position of the fault and the rotor
voltage.

The system is least sensitive when the fault is present on the negative of the field and in
this case the sensitivity is approximately 15kQ.

On a machine with a full load rotor voltage of 250V, the sensitivity to a fault on the positive
of the field would be approximately 85kQ

Fault sensing current: Approximately 1.8mA
Time delay on operation: 1s

{b} Output Relay Rating
200VA or 100W (Non Inductive) maximum 5A or 250V

{c) Receiver Auxiliary Supply
110V, 220V or 400V, £25% - 50Hz to 500Hz, Burden 6VA

(d)} Transmitter Supply (Rotor Voltage)

Tap | Max Continuous | Max 10 Seconds | ‘Min Guaranieed
L Voltage | Overload Voltage | Operating Voltage
1 90 180 20
2 130 260 25
3 165 330 28
4 200 400 31
5 240 480 37
B 275 550 41
7 310 620 45
8 350 700 50

[ Note: The tap selected should correspond fo full load, rated pf, hot, rotor voltage.

(e) Temperature
Operating:  -25°C to +85°C
Sterage: -40°C to +100°C

(f) Low Exciter Field Voltage Inhibit
Adjustment of the exciter field voitage inhibit is from 3.0V to 25V. Unless the field exceeds
this voltage the output alarm is inhibited. On build up of exciter field voltage above the
preset level there is a time delay of 3 to 4 seconds before the inhibit is released.

If the exciter field voltage falls below the preset level the inhibit will be applied
instantaneously,

The maximum continuous exciter field voitage at this input is 400V dc.

(g) Loss Of Auxiliary Supply
The output relay will be inhibited when the supply falls below 75% of the nominal
transformer tap rating.

(h) Distance Between Receiver & Transmitter
Screened cable capacitance must not exceed 10,000pF total.

(i} Distance Between Transmitter & Receiver Aerial
100mm maximum

TPO00CO0E (&) REFM (RF) doc @ Brush Electrical Machines Ltd. 2006
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iy Test Facility
Operation of an external test pushbutton when the machine is running and excited will
simutate an earth fault and produce an alarm signal.

{k) Indication Of Circuit Conditions
LED1 ON - Low Auxiliary supply inhibit is released.

LED2 ON - Low Exciter field voltage inhibit is released.
LED3 ON - Earth fault condition.

LED4 ON - Augxiliary supply is present.

TROD00006 (D} REFM {(RF).doc © Brush Electrical Machines Ltd, 2006
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4 INSTALLATION
4.1 Electrical Connections
The equipment should be wired in accordance with Section 8 - Electrical Connections.
Note that on the later design 961509500 (boxed version) the terminal arrangement is slightly
different to the earlier version 960461800 in the following respects:
(1) Two output relay contacts, 1 - normally open {terminals 7 and 13) and 1 normally closed
{terminals 6 & 8) are provided on the later design
To convert to changeover configuration provided on earlier design link terminals 6 and
1.
{2) On the earlier design, the exciter field voltage negative connection is commoned to the
aerial common connection
The tater design incorporates on opto-isolator to prevent any voltage that may be
present on the exciter field with respect to earth being imposed on the aerial.
Please note that the exciter field should be connected between terminals § (+ve) and 15
{-ve) to take advantage of the isolation.
4.2 Aerial Cable

Single core screened cable fitted with outer sheath is required to connect the aerial fo the
receiver.

The BNC connector that plugs into the aerial will accept screened cable up to 5.8mm diameter.

The total capacitance of the cable must not exceed 10,000pF (0.01uF). With good quality
screened cable the distance between receiver and aerial can be 100 meires or more.

Recommended cable is to specification:

» 'Uniradio 70'

e (Capacitance 67.8pF/m

e Quter sheath 0.7mm thick
e QOuter Diameter  5.8mm

Suppliers include:
s Farnell stock number 140-470
e Farnell stock number 121-7794 (RoHS compliant)

Suitable cables available in the USA are listed below:

Manufacturer Part No. Description
Belden 8219 RG 58A/U
9311 RG 58A/U
Cable and Connector XV20C383135 RG 58A/U
Warehouse Inc. XV21CS83139 RG 58A/U
REMEE Products Corp 1470 RG 58A/U
1480 RG 58A/U

TPO00000S (D) REFM (RF).doc ® Brush Electrical Machines Lid. 2006
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5 COMMISSIONING
5.1 General

For location of controls, adjustments, test peints and indications, see Section 9 - Receiver
Salient Features.
YWARNING: On early designs of receiver (nmber 9604618) the metal body of the aerial
plug and screen on the cable connecting the plug and receiver terminals may be live with
respect to earth due to the receiver being connected to the exciter field.
The receiver referred fo in this handbook may be used as a replacement for the earlier
version and this unit incorporates an opto-isolator to reduce the voltage on the aerial.
The instructions regarding safety located at the beginning of this handbook should be
observed.
5.2 Meggaering
Disconnect the transmitter unit from the rotor before meggering rotor to earth to avoid false
Megger reading and damage to the transmitter.
5.3 Check installation
531 Connections
Ensure that the correct voltage tap is selected on the transmitter according to the transmitter
supply table (Clause 3(d)). Polarity is important and it is usually possible to determine this by
physical examination of the leads in relation to the rotating diodes, the polarities of which are
normally marked on the diode bodies. The circuit will, in general, be as shown in Figure 2
below.
Rotating Diodes Positive L
RN B "
PAWAWAN
T
. g
£ Ft e
Q L] ‘&
ug Transmitter £
g te2 5
s}
K]
C_ T 1 A
Negative
Figure 2: Circuit Diagram {Fuses Omitted For Clarity)
5.3.2 Co-Axial Screened Cable

Ensure that the co-axial screened cable connecting aerial and receiver comply with the
requirements given in Clause 4.2.
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5.4 Receiver
541 Supply

542

5.5

Ensure that the receiver is connected on the correct voltage terminat and that the handbag links
are in correct position accerding to the table below. (See Section 2 - Receiver Salient Features
for link location)

Nominai Supply Voltage | Terminals | Link Arrangement

110V +25% 11 & 12 | Fit LK1, Omit LK2,3,4
220V £ 25% 10 & 12 | Fit LK2, Omit LK1,3,4
264V +25% 9812 Fit LK2,4, Omit LK1,3
400V +25% 9812 Fit LK2,3, Omit LK1,4

Operating Frequency

Select the unit for the 'RF* transmitier frequency by setting switches 1 to 4 'OFF' and 5 to 8 'ON/,
(See Section 9 - Receiver Salient Features).

Commissioning Tests

Where the capacitance of the cable connecting the aerial to the receiver exceeds the limit of
10,000pF given in the specification, the excess capacitance may attenuate the signat strength
at the receiver temminals. It is recommended that the procedure given in ltem (10) below be
carried ot prior to commissioning tests (1) to (9).

(1) Run the set up to rated speed with auto excitation selected using the AVR overflux limiter
to allow the voltage to build up gradually. If the overflux limiter is not included in the AVR
switch on excitation at rated speed.

(2) Check supply present LED4 is illuminated

(3) Set up the supply inhibit circuit by adjusting RV1 so that the dc voltage on TP4 with respect
to TP1is 1.3 times the voltage measured across TP5 and TP1 (approx. 6V).

Check that the supply inhibit released, LED1 is illuminated.

(4) Set up the exciter field voltage inhibit circuit as follows:- Rotate RV2 fully anti-clockwise
and check that LEDZ2 is on.

Rotate RV?2 slowly clockwise until LED2 is turned off, then anti-clockwise approximately
20°. if LED2 remains on, leave RV2 fully cleckwise.

(5) Check that no alarm signal is given and protection operated LED3 is off
(6) Suppress excitation and again check that no alarm signal is given, check that LED2 is off.

(7) Apply excitation and check that no alarm signal is given as the excitation builds up.
Operate the test pushbutton and check that an alarm is given after approximately 1
second. Release the test button and check that the alarm is cancelled.

(8) If the normal mode of operation is to run down the machine with the excitation turned on,
the machine should be run down with excitation on to confirm that no earth fault alarm is
given.

(9) Functional Check.

Having followed the preceding commissioning procedure it is desirable to check that an
earth fault condition is correctly detected. It is imperative that prior to this test it is
confirmed that no rotor earth fault exists. (This should have been verified by the precading
commissioning checks).
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ROTOR EARTH FAULT MIONITOR L &
(RADIO FREQUENCY TYPE) g

Manual No: TP0000006 [ Issue:D | Date: 21 November 2006 | Page: 13 of 21

Using a short light gauge wire (22 SWG or less) put an earth fault on the rotor between
transmitter F2 stud and the adjacent earth screw connection. Run the set up to speed and
check that when auto excitation is selected an earth fault indication is given, Switch off
excitation, shut down the set and remove the earth fauit.

(10) Tuning The Aerial To Receiver Connecting Cable For Maximum Signal At The Receiver

Terminals

The receiver will function reliably with an input signal to ferminals 1 and 2 of 100mV peak
to peak, and in normal circumstances a signal of at least this amplitude will be present with
the machine excited to nominal voltage on no-load

In cases where intermittent operation is experienced, or it is known that the cable
capacitance between aerial and receiver is greater than 10,000pF, it is recommended that
the amplitude of the signal is adjusted to a maximum by measuring the signal at the
receiver end of the cable at terminals 1 and 2 of the receiver with an oscilloscope and
adding capacitance across terminal block TB2, terminals 1 and 2. Smaill, low voltage plastic
capacitors (polyester or polycarbonate) are suitabie and it is suggested that the
capacitance is increased in increments of 0.01uF {10pF) until the signal reaches maximum
amplitude. If the first capacitor added to TB2 reduces the signal amplitude, then capacitor
C26 should be removed from the receiver hefore continuing to add capacitors to TBZ2.
When the optimum capacitor has been determined it should be fitted permanently across
the terminals with minimum lead length.

If fitting a replacement receiver of the same type, all that is required is to fit the same value
capacitor across TH2.

TP0O00G006 (D) REFM (RF).doc © Brush Electrical Machines Ltd. 2006
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8 FAULT FINDING

6.1 General

If the equipment is not operating correctly ensure that it has been installed according to Section
4 and commissioned according fo Section 5.

The fault finding table below (Clause 6.2) shows the action to be taken for various types of fault.

Clause 6.3 details Static Testing Procedures for the transmitter, aerial and receiver.

6.2 Fault Finding Table

Symptom

Possible Cause

Action/Remedy

Continuous indication of
Fauit (Alarm on and
Protection Operated LED on
at Receiver)

Earth Fault presen{ on
Rotor.

Confirm earth fault does not
exist by meggering rotor as
described in machine
Operating & Maintenance
Manual. Disconnect
transmitter before

meggering.
Transmitter F1 & F2 Check as Described in
connections reversed. Clause 5.3.1.

Connection between Aerial
and Receiver Fauity.

With machine at standstill or
receiver compietely isolated
check wiring between aerial
and receiver,

Test Switch set to test.

Return Test Switch to
Normal Running Position.

Receiver 'off tune'.

With Set running monitor
voltage at TP13 with respect
to TP1 (0V) using a digital
multimeter on 20 Vdc range.
Adjust RV4 to give a
minimum reading which will
be between 0.5V and 5V
depending on background
noise and aerial tuning. Due
to built in time delays, these
adjustments should be made
slowly to allow time for the
decoder to settle between
adjustments.

Low signal strength.

Measure according to
Clause 5,5(10) and fit tuning
capacitors to maximise input
sighal amplitude.

Transmitter, Aerial or
Receiver Faulty.

Check as described in
Clause 6.3.agrial tuning.
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Symptom

‘Possible Cause -

Action/Remedy

No indication of fault during
commissioning test. {(Clause
5.5 ltem (9)).

Receiver supply inhibit not
released (LED 1 is off}.

Check RV1 is set according
to Clause 5.5(3).

Exciter field voltage inhibit

not released. (LEDZ is off).

Check voltage on auxiliary
terminals is consistent with
Clause 3(c).

Check exciter field voltage is
applied to terminals 5 (tve)
and 15, and is at least 2.5V
dc on no load.

if LED2 is off adjust RV2 as
in Clause 5.5(4).

Receiver Faulty.

i supply inhibit and field
inhibit reteased LED's are
on. Set the test switch to
'"Test' and an earth fault
atarm should result. If not,
the unit should be replaced.

QOccasional or spurious fault
indication

Exciter field voltage inhibit
set too low.

Set RV2 so that LED2 is
turned off when the exciter
field voltage is reduced to
approximately 80% of the
no-load (coid) level. Run on
manual control to set this up
if required.

Receiver nearly 'off tune'.

With Set running monitor
voltage at TP13 with respect
to TP1 (OV) using a digital
multimeter on 20 Vdc range.
Adjust RV4 to give a
minimum reading which wiil
be between 0.5V and 5V
depending on background
noise and aerial tuning. Due
to built in Hme delays, these
adjustments should be made
slowly to allow time for the
decoder {0 settle between
adjustments.

Aeriai output signai too
weak.

Check wiring between aerial
and receiver.

If none of above is
successful, perform static
test described in Clause 8.3.

TPOODOOOG (D) REFM (RF).doc
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6.3 Static Testing
6.3.1 General
If the transmitter, aerial or receiver are suspected to be faulty the combination can be statically
tested either on the bench or with transmitter and aerial mounted on the machine, and the
receiver in situ.
Static testing with the components mounted in position on the machine is more realistic since
the position of the aerial relative to the transmitter is not changed. It may also be easier since
the transmitter need not be removed from the shaft.
2
WAFMING: When working on the transmitter ensure machine shaft will remain stationary
throughout. This may mean temporarily turning off barring gear
6.3.2 Static Testing With Transmitter On The Shaft

(a) Disconnect the rotor connections F1 and F2 from the transmitter terminals, mark the cables
to ensure correct re-connection, wrong connection will not cause damage but will inhibit
operation.

Supply the transmitter from a convenient dc power source, this should be isolated from
earth, see note below. If the source is adjustable set to between 100% and 200% of the
minimum guaranteed operating voltage for the tapping selected, see Clause 3(d). If it is
necessary to adjust the tapping link to suit the available supply record the setting and reset
after test.

If a smoothed and regulated dc supply is not available the unit may be supplied from a full
wave rectified ac supply but in this case a smoothing capacitor of 22uF - 100 pF must be
connected across the bridge output. A discharge resistor of 22 — 220 kQ shouid be
connected in parallel.

If the dc supply is earthed on either pole or centre point the TEST link must be opened.
When applying an earth to transmitter terminals F1 or F2 in test (d) below the connection
should be made to the side of the link furthest from the XX terminal and not to the side
connected directly to the case as this may rupture supply fuses. Replace link after testing.

(b) Connect the receiver as shown in Figure 3 below. it may be necessary to temporarily select
different power supply links to suit the ac supply available for testing.

Test Switch
100mm {unfess nits mounted on machinej I——o T
3 4
14 6 g
aF1 5
7 e—
Auxiliary 15 Receivar Output
DC Supply s Felay
-
a2
[ 1346—
{% ) 1
2
9, 10ar i

) ) 12
Transmilter Aetial ] {Fit correct links)

Auxilizry AC Supply

Figure 3: Static Testing Connections

The exciter field voltage signal required at receiver terminals 15 and 5 may be obtained by
linking terminals 14 to 5, and terminals 2 to 15, after temporarily disconnecting the cable
connected to terminal 5.

TPO000006 {2y REFM (RF).doc © Brush Electrical Machines Ltd. 2006
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6.3.3

(c)

(d)

No earth fauit {(LED3 should be OFF) should be given when the receiver and transmitter
supplies are on. The supply present (LED4) indicator should be ON, and both inhibit
release LED's (LED1 and LEDZ2) should be ON.

Temporatily link transmitter terminal F1 then F2 to the transmitter casing, or if an earthed
supply is used the Test link, and check that the receiver gives earth fault indication (LED3
ON) in each case.

Notes On Above Tests

(1)

(2)

if test {c) results in a continuous earth fault indication, it is suggested that the
transmitter/aerial are checked by observing the waveform at terminals 1 and 2 of the
receiver with and oscilloscope.

With no earth fault, the signal should comprise a burst of 100kHz of amplitude greater than
100mV of duration 250 £ 50us, followed by a pause of 1.5ms & 0.5ms. See Figure 4 below.
Absence of this signal indicates a faulty aerial or transmitter.

More than 100mV " H
peak to peak Surstso 100kMz

N .
o e

250ps £50ps 1.5ms $0.5ms

Figure 4: Aerial Output Waveform

With the simulated earth fault of test (d), the 100kHz signat should be completely removed.
if the signal is not removed the transmitter is faulty,

if the signal is present at the receiver and an earth fault alarm still persists, ensure that the
test switch is set to the normal running position, and then adjust the tuning as described in
Clause 6.2. If it is not possible to tune in the receiver, then a faulty receiver is indicated.

After completion of testing, return both transmitter and receiver wiring and finks to original
condition before returning machine to service.

Static Testing With Transmitter And Aerial On Bench

Remove transmitter and aerial from the machine and connect to the recsiver as shown in Figure
3. The rest of the static bench test is as described in Clause 6.3.2 above.

TPOO0000S (D) REFM (RF) doc ® Brush Electrical Machines Ltd. 2006
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7 PERIODIC TESTING

in common with other protection equipment it is recommended that correct operation is
confirmed periodically by operation of the test pushbutton whilst the machine is running, to
check that an alarm is given.

in addition the ability of the transmitter to detect an earth fault should be confirmed annually by
performing the functional test described in Clause 5.5(9) of this manual.

TPOGOD006 (D) REFM (RF).dec @ Brush Electrical Machines Ltd. 2008
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8 ELECTRICAL CONNECTIONS

Ratar Zaih Fauit Recewat

- At
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Regureur Al
(ot Calke!
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i Vo Taat Sunteh (Cloni 10 1o

Exciter Fiely (Powteet 2F Y
b Faght (Nepabve) 207

7
[ e oy Cpes
T Monmatly Gpen
Cragrol Reday Contacts 5 15 AP
i Hormaly Closen
s ety Glannd

- ZGRSAEOV Ausilitry AG Supply
J2G Ausilary AC Supply

U Aurilary A0 Bugfy
Useornedted

Aurilary AL Supply
[EEnct AppecRiae i)

Voliage Sclaction Eink Rotar "D Lead {+ve]

sal lo apprapiiate tap -

Rolor waith via
fizing bolts
Ceantal inleicaangchion to elver ung
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Figure 5: Electrical Connections
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9 RECEIVER SALIENT FEATURES
@ vz @
e R4 H RVS
%ﬁ 2 ¢ ow F14Y |
- g IE& _ g
2o i
2o T EREEE OEE
sWi - =
; E
£ POk
4 g RLZ
M 3
14 &
12_34567 B % 1 9 42 43 14 t5
e @O0 COOOERD OO ®

Figure 6: Receiver Salient Features
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10 DRAWINGS

The following drawings are attached as separate additional pages:

960414000
960459700
960462000
861503300
961503800
961509500

TP0O000D06 (D) REFM (RF).doc

Transmitter & Receiver, Circuit Diagram
Transmitter, General Arrangement
Aerial, General Arrangement

Receiver PCB, General Arrangement
Receiver, Circuit Diagram

Receiver {Boxed), General Arrangement
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