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1 - FUNCTIONS AND APPLICATIONS:

1.1 GENERAL QUTLINE:

Series 700 relays form a new range of PROCOM digital protection devices, complemerttary to the 7000 series.
They come in A2 or A3 cases, mairtaining the advartages of withdrawability and strength of this type of relay, and fit
perfectly into the PROCOM architecture.

The 700 series is made up of.

-the RMS711 overcurrent, single phase (phase or earth fault)
-the RMS761 avercurrent, three phase

the RMS771 overcurrent, two phase and earth fault

-the RMS791 overcurrent, three phase and earth fauit

-the TMS711 underfover voitage, single phase

-the TMS761 under/over voltage, three phase

-the TMS714 neutral displacement over voitage.

The RMS700 has two wide setting range current thresholds:
-dependent (inverse} or definite time low set
-definite time high set

Cn the RMS771 and the RMS791 the setting and the choice of the curve for the overcurent and the earth fault
elements are independent of each other.

On the TMS700, each of the 2 voltage thresholds may be set independently to under or over voltage, with dependent or
definite time response curves.,

Series 700 relays are equipped with three output relays:
-one from the self supervision watch dog )
_the cther two associated with the various instantanecus or time delayed thresholds.

The latter are each provided with two contacts: one NO and the other NO or NC, depending upon the relay model.

Orrthe BMS771 and the BMS791 the A and B output relays are programmable:
-Overcurrent and earth fautt, low sets on A/ high sets on B
OoR
Low set and high set overcurrent on A/ low set and high set earth fault on B

On the BMS711, RMS761, A is connected to the low set and B to the high set.
On the TMS711, TMS761, TMS714 Als connected to threshold 1 and B to threshold 2

Cperation of the relay is memorised and signalled by the flashing of the electroluminescent display.
The relay has a current loop communication port and fits into the PROCOM network.

1.2 COMMUNICATIONS

Series 700 relays communicate with the outside world in two ways:

.Local communications:
The man machine irterface is provided by a 4-key keyboard-on the relay front plate; this allows the device to be set and
measured values to be read. This information is read on the high contrast electroluminescent display.

instructions for commissioning SERIE 700 (AMS / TMS 700} - N"M.1824/A.XE - 04/97
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.Digital network communications:

BMS700 and TMS700 cases are fitted with current joop {0-20mA) communications port brought out to terminals.

This allows the case to be inserted imo a communications network supervised by a PC or a PROSATIN device. All the
information available locally, measured values or settings, can be remotely transmitted. When an evert such as a relay
trip occurs, the rms values of the currents and voltages measured at the instant of operation are made available to the
central system.

2 RECEPTION AND INSTALLATION

2.1 PHYSICAL LAYQUT AND INSTALLATION

All parts necessary for the physical mourting of the refay (in the version ordered) are part of the package as supplied,
including the screws for the terminals.

The current inputs on the relay bases and the communications ports are equipped with automatic short circuiting when
the relay is withdrawn. This is why it is important, after plugging the relay in, to fully screw home the fixing rods. A fiat
3.5 mm screwdriver should be used .
NOTE: _
All relays are delivered complete with a lead-seal applied after the final factory inspection. The lead seals
should only be broken when the units are put into service by personnel qualified for such an operation.

Before any medification, it is importart to ensure that the relay has not suffered any mechanical damage.

22 RELAY FRONT VIEW:

Electroluminescent display

Menu

Keypad

4 key

Rating plate

4 4 22 NN
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2.3 RELAY REAR VIEW:
(R2 or R3 case)
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2 4. PANEL CUT-OUTS AND DIMENSIONS

See Annexes Al and A2 -

3 CONNECTIONS

3.1 GENERAL OQUTLINE:

Using the connection diagrams below {and the communications network diagram where appropriate), make the various
cornections using the terminal references given in Paragraph 3-3.

RECOMMENDATIONS .

Before commissioning, it is important to check that: )

- the current transformers have a secondary rated current the same as that indicated on the relay rating piate and have
a rating of at least 5VA,

- the voltage transformers have a secondary rated voltage the same as that indicated on the relay rating plate,

- the frequency of the network is idertical to that shown on the relay (see Paragraph 4-3),

- the wiring connections agree with the diagram (depending upon the type of relayy,

- the auxiliary voltage is identical to that shown on the rating plate,

- the relay is comrectly plugged in, and the fixing rods are fully screwed in,

. the circuit breaker trip circuit operates comectly.
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3.2 CONNECTION DIAGRAMS
3.2.1 RMS711 CONNECTION DIAGRAM:

Single phase overcurrent or earth fault relay
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3.22 RMS761 CONNECTION DIAGRAM:
Three phase overcurrent fault relay
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3.23 RMS771 CONNECTION DIAGRAM:
Two phase overcurrent and earth fau't relay

RMS771

3.2.4 RMS791 CONNECTION DIAGRAM:
Three phase overcurrent and earth fault relay

s .
L S
_] " N . E! ANcta 2

:‘ [ ¢ -——-—l :
g Tt ;
T e
e L2 =
[ B
' Neta 3 }E_,a
_“_a.

Instructions for commissioning SERIE 700 {(RMS / TMS 700) - N'M.1824/AXE - 04/97



32

325 TMS711 CONNECTION DIAGRAM:
Single phase underfover voltage relay
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3.2.6 TMS761 CONNECTION DIAGRAM:
Three phase under/over voltage retay

TMS761
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227 TMS714 CONNECTION DIAGRAM:
Neutral displacement under/over voitage relay
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3.3 Terminal layouts
1.3.1 RMS711, RMS761, RMS771, TMS711, TMS714, TMS761 relays

(&S] | Earth
Contact at S )" I/V input channel 2
Contact b1 } Auxiliary power input

Communications {+

current ioop Rx } |/V input channet 3

Contact a2
Watch-Dog Contact
Communications {4-
currentloop Tx - } I/V input channel 1
Contact b2 or earth fault

o ) o} o] o o e e e

b
or
"

ojoje[oiooleleiels

Normally opan contacts al and b1 : common terminal 16
Mormalty epen or closed contacts a2 and b2 : common terminal 21
Communicaticns terminals : passive current loops —
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3.2.2 RMS791 relay:

3 1

o

Contact al Earth

Earth fault current inpuf( } linput channei 2

Contact b1 }‘ Auxiliary power input

Communications _(+

current loop Rx } linput channel 3

Contact a2
Watch-Dog contact

Communications
+
current loop Tx

)" | input channel 1
Contact b2
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Normally open contacts at and b1 : common terminal 16
Normally open or closex contacts a2 and b2 : common terminal 21
Communicatians terminals : passive current ioaps
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4 COMMISSIONING-SETTING-DISPLAY

Switch on the auxiliary supp

If this is not the case, it signifies that one of the start u

dashes. See chapter 6 for what to do.

The relay is set using 4 keys and the electroluminescent display.

4.1

CURRENT RELAY SETTINGS:

-line ct ratio

-low set curve

-low set threshold

-low set - trip time delay

-high set threshold

-high set - trip time delay

-output relay setting (as appropriate)
-current frequency

~communications network settings

4.2 VOLTAGE RELAY SETTINGS:

-rated secondary voltage

-vt ratio

-threshold type (over or under)
-threshold

-type of curve

-trip time delay

-blacking for loss of voltage
-yoltage frequency
-communications network settings

4.3 SETTING:

The sequence to be followed is described in the following paragraphs.

11/32

ty. Under normal conditions, the display shouid show step 0 (at the top} and eventually a
current value {or voltage as appropriate) on the lower line (if not 000).

p seff tests has failed. The fault number is displayed between

See annex A3 for the setting steps for each relay category and for the setting range of each parameter.

Nate:

1)For reasons of clarity, onty the + key is shownto advance in a

parameter. Th

e - key produces a single step in the reverse direction.

2)The old settings remain current during setting changes urtil the
niew set has been validated.

3To
relay i

4)The device is delivered with default settings.

validate the entry of & new set of parameters, make sure that the
s at step O before pressing key ENTER (see paragraph 4.3.6)

Instructions for commissioning SERIE 700 (
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4.3.1 Single or three phase current relay:

RMST711
RMS761

Unit 1 measured current

4.3.2 Two phase and earth fault refays:

4.3.3 Voltage relays:

RMST771
RMS791

Unit 1 measured current

Unit 2 measured current

|

T™S xxx

X

Mean measured voltage

nit 1 voltage settings
nit Z voltage settings

General settings

Instructions for commissioning SERIE 700 (AMS /

TMS 700) - N"M.1824/AXE - 04/97
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4.3.4 Cperator interface:

4.3 4.1 Display mode:

Start up
Mode =
display
I | I |
+ - Ack Fntey
Next step Step back Return to step 0 Enter setting mode :
Wait for a second
ENTER to confirm

In display mode:
-Pressing once anthe + and - keys moves one step forward or back
-Pressing twice successively on ENTER moves youtothe setting mode

-Pressing once on ACK moves you back to step O

Instructions for commissioning SERIE 700 (RMS / TMS 700) - N'M.1824/A.XE - 04/97
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Setting sequence example (current relay):

wleg
S

CT/TOROID ratio unit 1

< Ack + Enter

Y

Ack

{ Enter

N4

Ack + Enter

Ack + Enter > _

A4

- Ack + Enter

The parameter list for all the types of relays is found in Annex A3.
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4.3.4.2 Setting mode:

Notes:

Setting
Dispaly th (E_T Step number upon
15 ¥y = .
sempi mode LLL entering the mode

- - cEs >

e o ] [

Validation

and store new
settings

1)Pressing ENTER when not at step 0 terminates the setting mode at this step.

Pressing ENTER when at step 0 validates the set of setting information entrles , stores them in non
volatile memory and starts to use them.

2)CURVE CHANGES:

If the operator changes from a definite time toa dependenttime (NLVIor El),the RMS (or the TMS as
appropriate) checks the time delay setting when the new settings are being valldated. If it does not fall
within the dependent ime setting range, the RMS displays an E 4 error (Unit 1 time error) or E 4
(Unit 2 time error) and the TMSanE6 or E&. Error.

3) With the TMS, if the operator chooses a characteristic that is not compatible with the type of
threshold {example: extremely inverse for the under threshold), the TMS displays an E5 or EG5.
Error.

4)If the result of the secondary rated voltage muitiplied by the vt ratio Is greater than 240 kV, the
TMS displaysan E2 error

Instructions for commissioning SERIE 700 (AMS/ TMS 700) - N'M.1824/A XE - 04/97
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Data entry modes:

The + and - keys allow the operator to move around a table, usually of settings . ( Table setting mode )

When the range of setting values leads to a2 table that is too big, data entry is digit by digit with validation at the exit from

the step (example: Step 1: CT ratio).
See annex A3 for the setting parameter ranges.

Table Digit
setting setting
made mode

4.3.4.21 Table setting mode:

Table
setting
maode
I |
+ - ck i£1
Next value in Previous value in  Keep the old setting Accept the new
the table the table : setting
Display LLL
4.3.4.2.2 Digit setting mode:
Digit
setting
moxde.
] :
+ - Ack ter
Next digit value  Previous digit value Keep the ald value If Tast digit :
Then :
If the value is valid
Then:
Valid setting
Display LLL -
Ifnot: -
Invalid setting
Display -L1L.
Ifnot:
Next digit entry

Instructions for commissicning SERIE 700 (RMS / TMS 700) - N'M.1 g24/AXE - 04/97
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5 ELECTRICAL TESTS:

5.1 PRELIMINARY CHECKS

These tests are intended to ensure that the equipment has not suffered any damage during transport or storage and
confirms correct operation at the set values.

These tests require a minimum amount of test equipment, namely :
-a current source {or voitage as appropriate) with a timer and an automatic injection cut-off function, as well
as a dc supply.
-ali results are expressed with a tolerance, taking into account normal site test equipment

If the test equipment does not incorporate an automatic injection cut-off function, it is advisable to stop the cument or
voltage injection (as appropriate), as soon as the expected response occurs.

IMPORTANT :
In order to preserve the quality of the refay fernale terminals, it is formally prohibited to test this equipment without its
base by pluqging in standard commercially available plugs or leads.

5.2 CURRENT RELAYS RMS711, RMS761, RMS771, RMS791

5.21 Overcurrent unit tests

52.1.1 Low set:

Steps to be taken Expected results

BRMS711 Overcurrent, RMS761 and RMS771, RMS791

Overcurrent: The display should follow the
Verification of low set overcurrent trip: 1> change in current

RMS771 and RMS791 only:
Step E: 1 (relay A on low sets, B on high sets)
Connect the current source to 10-11 (RMS711, RMS761) or 2-3 For a current equal to the threshold

RMS771, RMS731) — +/-10%

Continue to increase the current up to the threshold. The Cortact 13-16 shouid close o
threshold is reached at 100% of the setting for definite time Cpening or closure of contact 20-

curves {type 000) and at 110% of setting for dependent time 21

curves - The dispiay should flash at step 0, —

urtil the current falls below the
setting AND Ack is pressed,

RMS711 Overcurrent, RMS761 and RMS771, RMS791
QOvercurrent:
Verification of low set overcurrent trip time : t(>)

Conrect the currert source to 10-11 (RMS711, RMS761) or 2-3
(RMS771, RMS791), connect the test set automatic stop to 13-

16.

Preset the current to 10 times the setting (dependert time) or >

than 1.5 times the setting (definite time) B The A cortact should pick up & the
Stop the injection and reset the timer end of the time delay +/-10%

Inject the current and check the time delays

Instructions for commissioning SERIE 700 (AMS / TMS 700) - N'M.1824/AXE - 04/97
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5.2.1.2 High set:

Steps to be taken Expected resulls

AMS711 Overcurrent, RMS761 and RMS771, RMS791
Overcurrent inputs:
Verification of high set overcurrent trip: 1>>

Connect the cuvent source to 10-11 (RMS711, RMS761) or 2-3
(RMS771, RMS791), connect the test set automatic stop o 16-
17.

Preset the current to 0.90>>

Inject the current for approximately 1 secand Cortact B should not change state

Preset the currert to 1.11>>
Closure of cortacts 16-17
Opening or closure of contact 21-
24

The display should flash at step 0,
until the current falls betow the
setting AND Ack is pressed.
RMS711 Overcurrent, RMS761 and RMS771, RMS791
Overcurrent: : .
Verification of high set overcurrent trip time : t({l>>)

Connect the current source to 10-11 (RMS711, RMS761) or 2-3
(RMS771, RMS791), connect the test set automatic stop to 16-
17.

Preset the current to 1.5 times the setting

inject the currert The B contact shouid change state
at the end of the time delay +/-10%

5.2.2 Earth fault unit tests

Same method as for paragraph 5.2.1
“The earth fauit input is on temminais 10-11(711,771) or 14-15 (791)

-To test the earth fault unit under the same conditions as for the overcurrert unit, the test current must not

contain any harmonics.

If this is not the case, the relay will appear to operate above its setting on the earth fault input (currert

measurement made with a true rms  ammeter ).
The relay ignores the mms value of the harmonics present on this input.

NOTE:

-The programmed ct ratio is that of the line cts when the relay is residually connected to the line cts.

-The programmed ct ratio must be 100 when the relay Is connected to a 100 turn toroid, so that the
earth fault current measurement is expressed directly in primary amps. The various settings are
expressed in a % of the primary rated current, a setting of X% of 100A corresponds to the true vaiue

in primary amps.
Example: setting lo> =0.07 In, corresponds to 0.07 x 100 = 7A. _
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5.3 VOLTAGE RELAYS TMS711, TMS761, TMS714

53,1 Unit1 tests

5.3.1.1 Under voltage threshold.

Steps to be taken

Expected results

TMS711 and TMS761:
Verification of the threshold
Set:

3toL {under threshold)

4=threshoid setting

5=type of characteristic

6=time delay value
Connect the voltage source to 10-11 {(and 2-3, &-7 for the
TMS761)
Connect a timer to the A cortact
Preset the voltage to 1.2 times the setting
Continue to decrease the voltage down to the threshold. The
threshold is reached at 100% of the setting for definite time
curves {type 000) and at 90% of setting for dependent time
curves

Verification of the time delay

-connect an A contact to stop the injection
-Preset the voltage to 1.2 times the setting
-Start the injection and reset the timer
-Stop the injection

Cortact 13-16 should close

The display should fiash at step O,
untii the voltage retums to above
the setting OR Ack is pressed.

The A contact should close at the
end of the time delay

Instructions for commissioning SERIE 700 (RMS / TMS 700) - N'M.1824/A XE - 04/97
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5.3.1.2 Over voltage threshold:

Steps to be taken Expected results

TMS711 and TMS761:
Verification of the threshold
Set:

3toH (over threshold)

4=threshold setting

s=type of characteristic

6=time delay value
Connect the voltage source to 10-11 (and 2-3, 6-7 for the
TMS767)
Connect a timer to the A contact
Preset the voltage to 0.9 times the setting
Continue to increase the voltage up to the threshold. The
threshold is reached at 100% of the setting for definite time
curves (type 000) and at 90% of setting for dependent time
curves Cortact 13-16 should close

The display should flash at step 0,
until the voitage retums to above
Verification of the time delay the setting OR Ack is pressed.
-connect an A contact to stop the injection . N
-Preset the voltage to 1.5 times the setting
-Stop the injection and reset the timer
-Start the injection

The A contact should close at the
end of the time delay

5.3.1.3 Neutral displacement Over voitage threshold:

TMS714:

Same method as for paragraph 5.3.1.2. The threshold comresponds to the measured voltage V(2-3) + V(6-7)
+ V{10-11) {taking into accourt phase shifts} '

5.3.2 Unit 2 tests - -

Same method as for unit 1.
The associated settings are 3.,4.,5.,6. -
The output relay is B {contacts 16-17 and 21-24) -

Instructions for commissioning SERIE 700 (RMS / TMS 700) - N'M.1824/A.XE - 04/97
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6. MAINTENANCE

6.1 ABNORMAL SITUATIONS:

-the display does nat light up : check the current drain given is between 110 and 180mA

-the relay operates but the circuit breaker does not trip - check the continuity of the trip circuit wiring

-threshold will not operate ar is too high : check that the relay is fully plugged in and that the fixing rods are screwed in.
—continuous operation of the residually connected earth fault element : check the wiring and the polarity of the cts.
_taroid connected earth fautt element will not operate : check the wiring of the cable sheath

-poor communications . Check ! the terminal wiring, the Rx and Tx polarities, the loop current {20mA), the slave
number, the speed

-display locked showing a number between dashes, see below

6.2 SELF TESTS:

When the relay is switched on, the operator can choose between two self test modes:
-normmal switch-on tests
-extended switch-on tests
The first group is the default switch-on tests.
The second is selected at the time of switch-on by pressing simuftaneously on the + and - keys.

IMPORTANT:
During switch on, avoid the combination + and ENTER in order not to disturb the relay
environment: this initiates a third set of tests, including the communication functions and the
operation of the output relays. In addition, at the end of the test, the relay is no longer operational but
blocked in watch dog mode. If this does occur, switch off the auxiliary supply for a brief period (more
than 2s).

No matter what the mode, in the event of a fault with the tests 1 to & the number of the failed test is displayed,
preceded by the letter H , and the watch dog is evertually tripped.

Test Number Maode 1 Mode 2 Rem.
displayed

Display -0 - X
internal RAM -1- X b 4
Extemal RAM -2- X X
EEPRCOM -5- X — X 1)
CRC/ Checksum -6 CHKS CRC 2)
PROM
Display of the : - ' X 3)
version number
and the type of
relay
Analogue -8- X X 4
measurements

Note 1)

The operator can correct this fautt.
It an error of this type is displayed, the relay loads a standard set of parameters, but does net write themn to non voiatile
memory.
So the operator must: _
-acknowledge the fault (Ack key )
-re-enter the settings
-validate the entry
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The relay supervises the entry into non volatile memory. If it is commect, the relay becomes operational, If not, the error
is again displayed.

If not, supervise the method of entry. In particular, ensure that it is at step O before validating. if it is impossible to write
to the non volatile memary, the relay blocks itseff as faulty and gives a watch dog alarm.,

Aitempt another switch-on to check that the data has been stored correctly: the fault must not reappear.

if several attempts fail, replace the relay.

Ncte 2):
The level 2 test is more complete and lasts for about 3 seconds

Note 3):
The display shows the type of relay (711/761/771/791) altemating with the software version number.

Note 4):
Check the auxiliary voltage. If it is normal and the fault persists, replace the relfay.
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ANNEXES

A1 R2 CASE PANEL CUT OUT AND DIMENSIONS
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A2 R3 CASE PANEL CUT OUT AND DIMENSIONS
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A4 CHARACTERISTICS
Ad4-1 RMSTxx
Inverse time : a=0,02 T=0,0466
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Extremely irverse time : a=2
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Inverse time : o= 0,02
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Extremely inverse time a=2 T=3
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