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About This Manual

This User Guide covers all 3A300 relays manufactured from May 2004. Earlier relays do not
necessarily incorporate all the features described. Our policy of continuous may means that extra
features & functionality may have been added.

The 3A300 User Guide is designed as a generic document to describe the common operating
parameters for all relays built on this platform. Some relay applications are described but for specific
model information the individual “K” number Product / Test manuals should be consulted.

The copyright and other intellectual property rights in this document, and in any model or article produced
from it (and including any Registered or unregistered design rights) are the property of Relay Monitoring
Systems Pty Ltd. No part of this document shall be reproduced or modified or stored in another form, in any
data retrieval system, without the permission of Relay Monitoring Systems Pty Ltd, nor shall any model or
article be reproduced from this document without consent from Relay Monitoring Systems Pty Ltd.

While the information and guidance given in this document is believed to be correct, no liability shall be
accepted for any loss or damage caused by any error or omission, whether such error or omission is the
result of negligence or any other cause. Any and all such liability is disclaimed.

Contact Us

© Relay Monitoring Systems Pty Ltd 2003-2004
6 Anzed Court » Mulgrave 3170 « AUSTRALIA
Phone 61 3 9561 0266  Fax 61 3 9561 0277
Email rms@rmspl.com.au ¢ Web www.rmspl.com.au

To download a PDF version of this guide:
http://www.rmspl.com.au/userguide/3A300 user quide.pdf

To download the model specific Test Manual:
http://www.rmspl.com.au/search.asp
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http://www.rmspl.com.au/userguide/1b230_user_guide.pdf
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Howv this guide is organised

This guide is divided into five parts:

Part 1 Overview
About this Manual

Contents

Test Manual

Mechanical Configuration

Part 2 Technical Bulletin

Part 3 Description of Operation
Supervision Modes

Intertrip Function

Intertrip Event Operate Times

Part4 Installation
Handling of Electronic Equipment
Safety

Unpacking

Accessories

Storage & Handling
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Commissioning

Part5 Maintenance

Mechanical Inspection
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REYROLLE Sart

Test Manual

This User Guide covers all 3A300 relay versions & describes the generic features & attributes
common across all versions.

Different relay versions are required to cater for varying customer requirements such as auxiliary
voltage range, I/0O configuration, case style, relay functionality etc.

The product ordering code described in the Technical Bulletin is used to generate a unigue
version of the relay specification & is called a type number. The type number takes the form
3A300Kxx where the Kxx is the “K” or version number.

Refer to: www.rmspl.com.au/handbook/PARTAS3.pdf
for a complete description of the RMS “K” number system.

Each 3A300 version has a specific Test Manual which provides details on the unique attributes of
the relay. Each Test Manual includes the following information:

Test Certificate

Specific technical variations from the standard model if applicable

Test & calibration record

Wiring diagram
A Test Manual is provided with each relay shipped.

If you require a copy of the Test Manual for an RMS product the following options are available:

e Check the RMS web site at:  www.rmspl.com.au/search.asp

e RMS CD catalogue select: List all Product/Test Manuals under Technical Library

e Contact RMS or a representative & request a hard copy or PDF by email.
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Mechanical Configuration

Great care has been taken to design a rugged, cost effective & flexible mechanical solution for
the 3A300 DC Intertrip system. The 3A300 is housed in a fully insulated case to ensure a high

degree of isolation between the pilot circuit & all other connection.

The following photographs depict the general mechanical configuration:

3A300 15KV isolation version rear view showing terminal layout.
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REYROLLE

Mechanical Configuration

3A300 top view with cover removed showing the connection between the blue pilot wire side PCB
and the isolated side PCB using optical fibre links & isolating transformer (Bottom right).

Close up of 4x optical fibre communication links between the pilot wire side PCB & isolated PCB.
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Technical Bulletin

The detailed technical attributes, functional description & performance specifications for the
3A300 are described in the attached Technical Bulletin. For the most up to date version go to:

www.rmspl.com.au/handbook/3A300.htm

For any specific attributes of a particular version refer to the Test Manual for that type (K)
number.

The order of precedence for technical information is as follows:
e Test Manual

e Technical Bulletin
e User Guide
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REYROLLE Part

Description of Operation

The 3A300 has only one setting control on the front panel for selection of the Pilot Wire Supervision
Mode. Once this selection is made & the front cover replaced no further setting should be required.

@ (1) © ® @

DC Pilot Intertrip / Supervision © REY ROLLE O

www.rmspl.com.au SELF SUPERVISION | /N /N

cpuAarm (O

Intertrip Send Circuit Alarm O

/
Intertrip Receive Circuit Alarm O Intertrip Send Voltage \
/
Intertrip Send O Pilot Supervision Voltage
SN
Intertrip Receive O
4
Pilot Supervision Activity
Alarm Healthy SN
Reset
Flags Master Signal O :Q
saver O
Slave 2 O :Q
Slave 3 O Q

Hold (2s)
System Restart

PILOT WIRE SUPERVISION MODE 15KV RMS
ISOLATION
SCHEME
OFF 1 of 1 Slaves X X i
1/O circuits to pilots
Continuous Master 1 of 2 Slaves
Mode Slave 2 of 2 Slaves Sseﬁ\.‘/:g
Pulse
SMOther 1 Slave 1 of 3 Slaves Mode Vx : 70-150V DC
etting
Eu‘ie 2 Slaves 2 of 3 Slaves e Ty
ode 3 Slaves 3 of 3 Slaves (O 3A300K8 : (BBBA) SIN : 123456 @]

o U @ ® ®

The front panel supervision mode selection & LED’s are the same irrespective of the isolation model;
5KV or 15KV RMS.

For pilot wire supervision only versions the LED’s relating to the DC intertrip function are not fitted.
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Supervision Modes

Two modes of pilot wire supervision are available:

1. Pulse Mode Supervision

In this mode a 30V DC nominal voltage is periodically applied to the pilots by a 3A300 station set as
the Master. It is important that the total of number stations on the pilot is known when setting each
station. For example if there are 4 stations on the pilot then:

One station must be set as Master — 3 Slaves
One station must be set as 1 of 3 Slaves
One station must be set as 2 of 3 Slaves

One station must be set as 3 of 3 Slaves
PILOT WIRE SUPERVISION MODE

OFF 1 of 1 Slaves
Continuous Master 1 of 2 Slaves
Mode Slave
Slave 72 of 2 Slaves Setting
Pulse
Master 1 Slave 1 of 3 Slaves Mode
Setting 2 Slaves 72 of 3 Slaves
Pulse
Mode 3 Slaves 3 of 3 Slaves

If one station is taken out of service or the supervision mode set to OFF then the setting on each of
the other stations must be changed to reflect the new circumstance. For example:

One station taken out of service or set to OFF
One station must be set as Master — 2 Slaves
One station must be set as 1 of 2 Slaves

One station must be set as 2 of 2 Slaves

The advantage of this supervision mode is that each slave station responds in turn to the master
supervision pulse to confirm correct functionality. When correctly configured each station on the pilot is
programmed to detect the DC pulses from every other station such that the supervision system is
more rigorous than the continuous supervision mode. In the event of a failure the alarm indication is
more informative as to the location of the fault. Both open & short circuit pilot faults are effectively
reported by the master station.
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Pilot Wire Intertrip Scheme Configurations

Two stations:

Master of 1 Slave 1 of 1

Where more than two stations are to be used on the one pilot scheme, one of the inner stations
should be selected as the master. This configurations improves the diagnostic capabilities of the
system in the event of a pilot failure.

K"

Three stations: [ I [

Slave 2 of 2 Master of 2 Slave 1 of 2

K"

Slave 2 of 3 Master of 3 Slave 1 of 3 Slave 3 of 3
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Pilot Wire Supervision Alarms

A green Healthy and red Alarm LED is provided to report faults for each of the pilot stations.

Note that the Pilot Wire Supervision LED’s will only operate based on the Pilot Wire Supervision
Settings. i.e

A If the supervision system is set to MASTER of 1 or SLAVE 1 of 1 then only the MASTER and
SLAVE 1 LED'’s will function;

If the supervision system is set to MASTER of 2 or SLAVE a of 2 then only the MASTER and
SLAVE 1 and 2 LED'’s will function;

A If the supervision system is set to MASTER of 3 or SLAVE a of 3 then all the MASTER and
SLAVE LED’s will function;

A If Supervision is set to OFF then none of the LED’s will function;
A If Supervision is set to CONTINUOUS MASTER then only the MASTER LED’s will function;
A If Supervision is set to CONTINUOUS SLAVE then only the MASTER LED’s will function.

>

A supervision alarm caused by a failure to receive a supervision pulse from another station will
take precedence over the Inter trip receive circuit alarm described in section 5.5.3. This will be
achieved using a delay timer on the internal Inter trip receive circuit alarm so that the fault must
be continuously detected for the duration of several supervision code “receipt” pulses.

This will allow discrimination between a genuine internal system fault which will be continuous
and a pilot fault which will be detected only for the duration of each supervision pulse.

This is particularly useful for detecting short circuit pilot faults occurring very close to the station
which will make the outgoing pulse level to low for it's reed relay to detect.

Pulse Mode Supervision Synchronization

When setting changes are made or 3A300 stations are powered up they self synchronize to the other
stations already on the line. It is inevitable however that pilot wire supervision alarms will occur due to
timing differences between stations. These alarms may be cleared in two ways:

The reset button at each 3A300 station should be pressed to clear the alarm at that station. Provided
the alarm is not re-initiated this confirms the correct relative setting of all stations & supervision
functionality. This reset function can also be activated using the remote reset status input on each
3A300.

The second way is to press & hold the reset button on the designated master station for 2s. This will
cause a restart of this station & automatic synchronization to the other stations which will clear the
alarms at all station. Provided the alarms are not re-initiated this confirms the correct relative setting of
all stations & supervision functionality. This restart function can also be activated using the remote
reset status input for 2s.

Pilot Supervision Alarm Output Contacts

The pilot wire supervision alarm relay contacts are normally closed and are picked up only when
all of the pilot wire supervision alarm Healthy LED’s are energised. The pilot wire supervision
alarm relay contacts will drop out if any of the pilot supervision alarm LED’s are energised.
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2. Continuous Mode Supervision

In this mode a 30V DC nominal voltage is continuously applied to the pilots by a 3A300 station set as
the Master. Up to three additional 3A300 stations may be connected across the pilot wire & set as
Slave stations. These stations monitor the 30V DC supervision voltage level & will output an alarm in
the event that this signal is lost.

The advantage of this mode is the simplicity & compatibility with other systems that operate using a
continuous DC supervision voltage.

The draw back is the limited information provided in the event of loss of the DC supervision signal. A
failure is reported at each station but no information on the location of the fault. A pilot open circuit fault
will not be reported by the master station. It is also possible that a pilot short circuit will not be detected
or reported by the master station. It is also not possible to clear supervision alarms by resetting the
master 3A300 station. These short comings are addressed by the pulse mode supervision scheme.

Pilot Wire Intertrip Scheme Configurations

O O
Slave 1 Master Slave 2 Slave 3

Continuous Mode Supervision Synchronization

When setting changes are made or 3A300 stations are powered up they self synchronize to the other
stations already on the line. It is inevitable however that pilot wire supervision alarms will occur due to
timing differences between stations.

These alarms can only be cleared in the continuous supervision mode by pressing the reset button at
each 3A300 station. Provided the alarm is not re-initiated this confirms the correct relative setting of all
stations & supervision functionality. This reset function can also be activated using the remote reset
status input on each 3A300.

Pilot Supervision Alarm Output Contacts

The pilot wire supervision alarm relay contacts are normally closed and are picked up only when
all of the pilot wire supervision alarm Healthy LED’s are energised. The pilot wire supervision
alarm relay contacts will drop out if any of the pilot supervision alarm LED’s are energised.
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Intertrip Function

The DC intertrip signal can be initiated from any station on the pilot wire irrespective of the supervision mode
setting. An intertrip is initiated by the application of the auxiliary voltage to the intertrip initiate input at one of
the stations.

Intertrip send in progress .

Intertrip receive in progress @

The intertrip send LED is self reset. The intertrip receive LED will latch upon receipt of an intertrip & may be
reset by pressing the front panel reset button or by application of a voltage to the remote reset status input.

The intertrip receive output contacts are self reset.

The intertrip send command signal may be fleeting (10ms minimum) & results in a 2s intertrip pulse output.
The signal may also be continuous in which case the intertrip pulse output will be truncated to 2s. Reset is
effected by removal of the initiate signal for >50ms after expiry of the 2s intertrip pulse.

The intertrip send repeat contact is self reset.

HWH 10ms minimum fleeting initiate pulse

N 2s
intertrip pulse resetdelayﬂ

Extended
initiate input signal
) |
.l 2s — L 2s ‘
intertrip pulse reset delayj
] |

To increase system reliability the 3A300 is designed such that the intertrip send command will function
irrespective of the CPU state. For example if the CPU is locked up & the resulting system fail alarm
not attended to, an intertrip signal will still be generated on command. In this instance the intertrip
pulse length will follow the initiate input signal.

An alternative mode is available by changing a link on the CPU PCB to only allow intertrip events to
occur provided the CPU is functional.
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Intertrip Event Operate Times

3A300
SEND & RECEIVE TIME DELAY DEFINITIONS

SEND PILOT RECEIVE
STATION WIRE STATION(S)

8 —
g 5 z
= 15 s & © 3
=} = = =
g- o~ -8 7)) g = () 8
= o3 () ()
2 @ kel = g S ] o D ‘5
8 a > = 23 9] = ©
o 8 ) = 22 < = 8 = e
2 2 3 & 35 0 5 e | 8 | 3
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Pilot R Pilot C No. 3A300 DELAY (msec)
K ohms uF Stations A B C D E F G H | Total
0 0 2 90| 63| 05| 10]0.0]11.8] 00| 0.0| 9.5 38.0
2 0 2 90| 63| 05| 10] 0.0]13.1] 00| 0.0| 9.5 39.3
0 2 2 90| 63| 05| 10] 46]11.8] 00| 0.0| 9.5 42.6
2 2 2 90| 63| 05|10 6.7]13.1] 00| 0.0| 9.5 46.0
0 0 3 90| 63| 05| 10] 0.0]15.1] 00| 0.0 | 9.5 41.3
2 0 3 90| 63| 05| 10]0.0]18.2] 00| 0.0| 9.5 445
0 2 3 90| 63| 05| 1.0] 5.0]15.1] 00| 0.0| 9.5 46.3
2 2 3 90| 63| 05| 10| 75]18.2] 00| 0.0| 9.5 52.0
0 0 4 90| 63| 05| 1.0] 0.0]19.0] 00| 0.0| 9.5 45.2
2 0 4 90| 63| 05| 1.0] 0.0]25.2] 00| 00| 9.5 51.5
0 2 4 90| 63|05 10] 5.4]19.0] 00| 0.0 | 9.5 50.6
2 2 4 90| 63| 05|10 8.7]252] 00| 00| 9.5 60.2
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Safety Section

This Safety Section should be read before commencing any work on the equipment.

Explanation of Symbols & Labels

The meaning of symbols and labels which may be used on the equipment or in the product
documentation, is given below.

Caution: refer to product information

Caution: risk of electric shock A
-

Functional earth terminal

Note: this symbol may also be used for a
protective/safety earth terminal if that terminal

is part of a terminal block or sub-assembly
eg. power supply.
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Unpacking
Upon receipt inspect the outer shipping carton or pallet for obvious damage.

Remove the individually packaged relays and inspect the cartons for obvious damage.

To prevent the possible ingress of dirt the carton should not be opened until the relay is to be
used. Refer to the following images for unpacking the relay:

Inner packing carton showing front label detailing the customer name, order number, relay part
number & description, the relay job number & packing date.

(Size 2 inner packing carton depicted)
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Accessories Supplied With Each Relay

Self threading M4 mounting screws M4 terminal screws with captured lock washers

Storage & Handling
If damage has been sustained a claim should immediately be made against the carrier, also
inform Relay Monitoring Systems Pty Ltd and the nearest RMS agent

When not required for immediate use, the relay should be returned to its original carton and
stored in a clean, dry place.

Recommended Mounting Position

The relay should be mounted on the circuit breaker or panel to allow the operator the best access
to the relay functions.

Relay Dimensions & Other Mounting Accessories

Refer drawing in Technical Bulletin. Relevant Auto Cad files & details on other accessories such
as 19 inch sub rack frames, semi projection mount kits & stud terminal kits may be down loaded
from:

Thttp://www.rmspl.com.au/MSeries.htm
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Equipment Connections — Isolated Side

Personnel undertaking installation, commissioning or servicing work on this equipment should be
aware of the correct working procedures to ensure safety. The product documentation should be
consulted before installing, commissioning or servicing the equipment.

Terminals exposed during installation, commissioning and maintenance may present hazardous
voltage unless the equipment is electrically isolated.

If there is unlocked access to the rear of the equipment, care should be taken by all personnel to
avoid electric shock or energy hazards.

Voltage and current connections should be made using insulated crimp terminations to ensure
that terminal block insulation requirements are maintained for safety. To ensure that wires are
correctly terminated, the correct crimp terminal and tool for the wire size should be used.

Before energising the equipment it must be earthed using the protective earth terminal, or the
appropriate termination of the supply plug in the case of plug connected equipment. Omitting or
disconnecting the equipment earth may cause a safety hazard.

The recommended minimum earth wire size is 2.5mm?, unless otherwise stated in the technical
data section of the product documentation.

Before energising the equipment, the following should be checked:
1. Voltage rating and polarity;
2. CT circuit rating and integrity of connections;
3. Protective fuse rating;
4. Integrity of earth connection (where applicable)

Equipment Operating Conditions
The equipment should be operated within the specified electrical and environmental limits.
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Pilot Wire Termination

On 15KV isolation version 3A300 units, the M5 pilot wire termination studs have a clear
polycarbonate cover which are located by insulating thumb screws top & bottom. Pilot cables
may be terminated from the left side (Viewed from the back), or the top or bottom. Installation of
the pilot wires requires holes to be drilled in the cover of appropriate diameter to suit the
termination lugs employed. The following images depict typical positions for these holes & the

pilot wire arrangement. The pilot wire cover should always be replaced before the system is
energised.
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Pilot wires enter from the left side
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Pilot wires enter from the top (Or bottom)
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Commissioning — Continuous Mode Supervision

There in only a single setting to be made at the front panel of the 3A300. Remove the front dust
cover by first loosening the black top and bottom thumb screws and set aside. Take care to avoid
damage to the reset button spindle or scratching the cover. Note the top and bottom yellow dust
seals retained in the cover.

Rotate the Pilot Wire Supervision Mode selector switch to the required position. Unless
supervision is switched OFF at all stations on the scheme there must be at least one Master and
one Slave station selected.

For Continuous Mode Supervision one station should be set to the Continuous Mode Master
position and all other stations to the Continuous Mode Slave position.

Once all stations on the scheme have been set and checked the front panel covers may be
replaced. Each station on the scheme should now be powered up in turn and the front panel
LED’s under the front cover observed as they proceed through a sequential self test. Each LED
should be seen to flash once to indicate correct function.

At the completion of this test all of the red LED’s should at least momentarily remain extinguished
and the top Self Supervision green LED remain energised.

In Continuous Supervision Mode only the Master Signal LED’s will be functional and the green
LED should remain energised at least momentarily.

If supervision is set to OFF then all the supervision LED’s will remain extinguished.

The green LED’s designated Intertrip Send Voltage, Pilot Supervision Voltage and Pilot
Supervision Activity should remain continuously energised.

It is normal that supervision alarms will be activated after a 2-15s delay during the initial power up
seqguence due to timing differences between the stations. These alarms can be reset by pressing
the reset button on each Slave station or by momentarily energising the remote reset input for
each Slave station.

If the supervision alarms re-occur check that the Master station has been powered up correctly
and reset all Slaves. If further alarms occur check the polarity and integrity of the pilot wire
connections to all stations.

The supervision function may be checked by momentarily disconnecting one of the pilot wires at
each Slave station in turn.

The intertrip function may be checked by activating the intertrip send input at each station in turn
and verifying an intertrip receive contact closure at each other station.
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Commissioning — Pulse Mode Supervision

There in only a single setting to be made at the front panel of the 3A300. Remove the front dust
cover by first loosening the black top and bottom thumb screws and set aside. Take care to avoid
damage to the reset button spindle or scratching the cover. Note the top and bottom yellow dust
seals retained in the cover.

Rotate the Pilot Wire Supervision Mode selector switch to the required position. Unless
supervision is switched OFF to all stations on the scheme there must be at least one Master and
one Slave station selected.

For Pulse Mode Supervision each station must have a unique setting. One station should be set
to the Master Setting Pulse Mode at the position indicating the number of Slave stations
connected on the scheme. Each Slave should be set to the Slave Setting Pulse Mode at the
position indicating its station number of the total number of Slaves connected on the scheme.

Once all stations on the scheme have been set and checked the front panel covers may be
replaced. Each station on the scheme should now be powered up in turn and the front panel
LED’s under the front cover observed as they proceed through a sequential self test. Each LED
should be seen to flash once to indicate correct function.

At the completion of this test all of the red LED’s should at least momentarily remain extinguished
and the top Self Supervision green LED remain energised.

If supervision is set to OFF then all the supervision LED’s will remain extinguished.

The green LED’s designated Intertrip Send Voltage and Pilot Supervision Voltage should remain
continuously energised. The green LED designated Pilot Supervision Activity should flash at a
rate of approximately 2Hz. A long flash (Master supervision pulse), followed by a number of short
flashes (Slave return pulses), equal to the number slaves stations on the system.

It is normal that supervision alarms will be activated after a 2-15s delay during the initial power up
sequence due to timing differences between the stations. These alarms can be reset and the
supervision system synchronised as follows:

For Pulse Mode Supervision the reset button on the Master station should be pressed and held
for 3s to restart the unit. At the completion of the power up sequence a Master station
synchronisation pulse is output which will automatically clear the alarms at all Slave stations. This
may also be accomplished by activating the Master station remote reset input for 3s.

If the supervision alarms re-occur check that the Master station has powered up correctly and re-
try. If further alarms occur check the polarity and integrity of the pilot wire connections to all
stations.

The supervision function may be checked by momentarily disconnecting or shorting one of the
pilot wires at each Slave station in turn.

The intertrip function may be checked by activating the intertrip send input at each station in turn
and verifying an intertrip receive contact closure at each other station.
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Commissioning — Intertrip Timing Verification
The following instruction will work for Pulse Mode as well as DC Mode operation.

Connect the auxiliary supply to both relays.

To test the time for the Slave relay to operate when an intertrip pulse is sent from the Master
relay, connect the equipment as depicted on the following page.

Initiate an Intertrip pulse by operating the “Initiate Intertrip 1" switch connected to the Intertrip
Send (terminal 4 ) of the Master relay & auxiliary negative (terminal 3) and the Start Input of
Timing Device 2 the closure of the “Intertrip Receive” contacts (terminals 11 & 12) on the Slave
relay. The closure of these contacts will stop Timing Device 2.

The time indicated by Timing Device 2 will be the intertrip time. The indicated time will depend on
the resistance and capacitance of the pilot wire, but is specified at less than 50 mS for a two
station connection with 2000 ohms and 2pF capacitance maximum line characteristic.

To measure the operate time when the Intertrip pulse is initiated from the Slave relay, initiate the
intertrip pulse by operating “Initiate Intertrip 2” switch and Timing Device 1.

To check the Supervision function of the relay open circuit or cross over the pilot connection and
the MASTER relay will signal a “SLAVE 1" fault and the SLAVE will signal a “MASTER” fault. The
supervision fail contacts are on terminals 8 & 10 and 7 & 9 on each of respective relays.
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Insulation & Dielectric Strength Testing

Insulation testing may leave capacitors charged up to a hazardous voltage. At the end of each
part of the test, the voltage should be gradually reduced to zero, to discharge capacitors, before
the test leads are disconnected.

Electrical Adjustments

Pieces of equipment which require direct physical adjustments to their operating mechanism to
change current or voltage settings, should have the electrical power removed before making the
change, to avoid any risk of electric shock.

Mechanical Adjustments

The electrical power to the relay contacts should be removed before checking any mechanical
settings, to avoid any risk of electric shock.

Decommissioning & Disposal

Decommissioning: The auxiliary supply circuit in the relay may include capacitors across the
supply or to earth. To avoid electric shock or energy hazards, after
completely isolating the supplies to the relay (both poles of any dc supply),
the capacitors should be safely discharged via the external terminals prior to
decommissioning.

Disposal: It is recommended that incineration and disposal to water courses is
avoided. The product should be disposed of in a safe manner.
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