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PREFACE

This manuai only applies to IMM 7960 relays, drawing 25A4, and to IMM 7990
relays, drawing 9987.

1. IMM 7900 RELAY FUNCTIONS

The IMM 7960 and 7990 series of relays have been specifically designed to ensure the
electrical pretecdon of high voitage and large low voitage motors.

These relays can be used to protect circuit breaker contrciled metors and also those
contralled by fuse/contactor combinations, as a switch is provided to disable the high-set
unit function (50) and simuitaneously increase the earth fault unit operating time. They
incluce the following protective functicns and atarms *:

- Thermal overicac,

- Too lang start,

- Locked Rotor,

- Short-circuit (high-set unit),

- Unbalance, lcss of one phase,

- Earth fault,

- Start authorisation (87,

- Starts frequency limitaticn (IMM 73930 only),

- Undercurrent {(pump unpriming).

IMM7990 relays can be integrated into a digital communications network (see § 4.2.7).
They may alsc be configured to overcome various specific protection problems (Opticns

- see Table 2).

* Only IMM 7990 relays have an output unit operated by thermal alarms (or earth fauit
depending upcn the modei).

2. RELAY DESCRIPTION

21 Digital display

The digital display provides a readout of certain important data. See table n° 1 for the

list of the different elements.

Passing rom cne code value.to the next is achieved by pressing the push-but ton

If this push butten is held down, the displayed value corresponds to the value of the
setting. After releasing the push-button a new value appears, corresponding to a

measured or caiculated value.



NOTE: Code values 8 and 9 correspond te special functions. This is why a continuous
pressure of lcnger duraticn is required. In particular, position 9 is the Test mode
(negative sequence I and all its effects out of service), the push button needs to held

down for at least 10 seconds.
The Test mecce is indicated by the appearance 8 15" on the display. The value 15

decreases minute by minute (i.e. 314 , 913" etc).
THIS FUNCTICN MUST BE USED ONLY WHEN TESTING THE RELAY.

It should be ncted that Test mode can be exited by operation ofthe tripreflay t or by
holding down the pusi-buttcn ence more for 10 seconds whiist in position 9 , or at the

end of the allcwed time {15min}.
A flashing cede value enables partial identification of the type of fault which caused the

trip: for exampie, a flashing 3" signifies | | fault {negative sequence ).,

2.2 Nomenclature of the symbois used on the face-plate

In Rated CT secondary current

io Earth fault current

It Positive phase sequence current

(N Negative phase sequence current

I}> Negative sequence unit threshoid

I>> High-set unit (short-circuit) threshold

Id : Starting current

ILR> locked rotor unit threshold

fth Relay base setting current

lo> Zera sequence (earth fault) unit threshold

K Coarse adjustment of base setting current

K1 Fine adjustment of base setling current

Ko Zerg sequence (earth fault) unit setting

t Reference period for the 66 function

T Blocking period of 66 function (start inhibition)
Td Starting time

t (ILR>) locked roter unit operating ime

N Numger of starts allowed during time t

T Tnermal ime-constant setting

Ta Learnt thermal time-canstant

8% Thermal condition

8d% Thermal condition above which a motor restart is inhibited
V aux. Auxiliary supply voltage - ' '
Hext. External resistor

S Second

Min. Minute

A Ampere (amp)



TABLE No. 1

With push button released

Code | With push button heid down

a Product K K1

1 T setting

2 Locked rotor I operating

3 Negative sequence operating threshold
I

4 Zero Sequence (earth fault) operating
threshoid lo

5 Setting Td

6 Setting Id

7 Setting t (Ir>)

8 AESET
Hold dowr for 3 secs resets the flashing
fault value and the event memory
described opposite.
This is required in order for the next fauit
to be indentified.

gr Hold dewn for 10 secs ta enter the
Test mode, or to retum back to normal
operation

A IMM address code in the
commurications network (§ 4.2.7)

Thermal congition (%8N)

zalearmt (adispiay of 88 signifies an out-of-
range value)

Measured currertt (imited to 12.5ith)

Negative sequence currertt = 0 in the absence of a
fault Jimit = 4.21th)

Zero sequencs {(earth fault) current = Q in the
absence of a fault (fimit = 1.4l0>)

Measured starting time for the last start

Measured currert drawn during the last start
{reccrded after 0.5 secs})

7tp.N with:

N = number of allowable starts

if N>Q : tp indicates time available for starts

If N=0 : tp indicates the waiting time remaining
before a new start will be allowed

7-— indicates that function [6€] is out of service

In this position (after identification of the type of
fault) the display shows the value of the quartity
which caused the trip

The Test mode (inftial readout 3 15" onthe
display puts out of service the negative sequence
unit and all its effects for a peried of 15 min, The
operator is free to use the display functions.

COptions code (Table No. 2)

g* Test mode enables the relay to be tested using a singie phase supply

IT MUST ONLY BE USED WHEN TESTING




2.3

Operating curves and biock drawing

Figure 1a - IMM 7990 Face-plate
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Figure 1b - IMM 7960 Face-plate

Digital cisplay

I
M

Push-button controller

IMM 7960 0
Icentiying o
labe o - Cigttal display
O 0.80
S —— [ Short-circuit unit [50]
Zera sequence urmt [SIN] l——— Ko > ) o :
N :
‘@ ol Hlosfo xx
S 1T
O'Df os 0.z QSZ_;]E:}'_P_' nbaance unt (46
Ko 1IN =
o >0 %0 ALring) 1J>/|th i K:’ t
5 Td
f 4 Tda/ith
Slaﬂian___.Td"' g fesfr v
charactenstics f‘\ Id a ol 8 RasetiSs)
@ ' /lth 9 Pos.tess
2 ™% ol |2 [A Acdress
ol |+ p
L—J Lo |
T Ta
— 2
Thermalurm[dgl.l__ K1 2lg Jels o0
4 g
—(e) Tl 7]
S mm | e Je e
7 (e8I
[ | o m ' & Foum level
Adjustment af | bl ‘ - = |o »ou tent
nominal current | oKr a Ka..s ’ &0 ) 31 L Qgtion
{ EI | Q E 40 E g
th=K. K1l ©9d % H
| .
@ — Communication address choice
Adjustment of' Adjustment of thermal
state for re-start

the time constant




2.3 Operating curves

Figure 2 - Thermal unit
Coid characteristic for different thermal time-constants
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Figure 3 - Thermal unit

12 min. characteristic at different pre-ioad conditions
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Figure 4 - Negative sequence unit
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Figure 5 - Too long start unit
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Fiqure 6
Thermal alarm unit characteristic for 80% and 100% settings and t = 12 min.

E S
-
1

rd
1] === 4

ahy

PRI N

("]

s ot o To obtain the operating time

4 A ———— — carresponding to the cther values
B of T mulitply the times

’ read from these curves by

T setting/12

10

= LA O~
1
4

(W]

110
-

!
r
[
! 1T

1a

> A

W

:

]

[ !

B

1 ’ ‘ Multtiples of setting
4 567 1Q

—
LY
(W]




12

Table No. 2

DEFINITION OF THE OPTIONS

The 3-digit code is Cisplayed in position A with the push-button released.

OPTIONS CODE |
il> aut of service X
ILr=> out of service xoz
Thermal unit out of service X 03
Qutput unit hand reset for all functions X o4
Qutput unit hand reset for ail functions except thermal X 05
tlo= 0.5 secs " xos
tlo =025 secs X007
t1} x 2 for a period cf 2Td X 08
tx2 X09
| Zero sequence (earth fauit) and thermal on alarm (% 1
Zero sequence (earth fault) only on alarm (% X112
i{l>and Il out of service X 20
Output unit hand reset for all functions + 11> out of service X221
Cutput unit hand reset for all functions + lir> out of service X2z
Qutput untt hand reset for all functions except thermal + || > out of service Xaz3
Output unit hand reset for all functions except thermal + lir> out of service X 24
Ho = 0.25 sees + | | > out of service Xz25
tlo = 0.25 secs + lir> out of service X 26
tlo = 0.25 secs + output unit hand reset for all functions except thermal Xz7
t 1] x 2 for a period of 2Td + lIr> out of service X 28
ti; x 2forapenod of ZTd + cutput unit hand reset for all functions except thermal X9
t1] x 2+ llr> cut of service X 30
t 1} x 2 + hand rest for all functions except thermal X 31
NB: A relay with no particular characteristic would dispiay 032
() Alarm only available across the communications network for the IMM 7960
Significance of the 1% digit, see the foflowing table:
UNDERCURRENT FUNCTION (30 OUT CF IN SERVICE
SERVICE
Cooting thermal time-constant: 1t 0 4
21 1 5
4.t 2 6
6.1 3 7




Fiqure 7

IMM 7900 Simplified operating and connection drawing
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NB:
*1a is the thermal time-canstant advised learnt by the relay, allowing for the vaiues of
(Td, Id, &c) which determine the conditions under which the motor is required to start

without tripping.

When het re-starts are required this could mean that the thermal time-constant t needs
to be >ta, but it shouid be remembered that the use df a vaiue of ¢t above the time-
constant of the machine will mean that the relay no longer provides truly efficient
protection against overioads.

ATTENTION: When setting has been completed, it is essential that every switch on the
face-plate is checked to ensure that they are all fully pushed over towards the recuired

setting.

4. RELAY CHECKING AND COMMISSIONING

4.1 Recommendations

Al relays are delivered complete with a lead seal applied after the final factory
inspection. The lead seals should only be broken when units are put into service by

suitably qualifiec personnel. .

it is important tc ensure that the relays have not suffered any mechanical damage
before proceeding with any tests.

IMPORTANT: WE STRONGLY ADVISE AGAINST TESTING THE RELAY WITHOUT
TS BASE BY USING STANDARD COMMERCIALLY AVAILABLE PLUGS OR
LEADS DIRECTLY PLUGGED INTO THE FEMALE CONNECTORS AT THE BACK

OF THE RELAY

4.2 Pre-commissioning checks

These obligatory tests confirm correct operation at the set values, and are aiso
intended to ensure that the equipment has not suffered any damage during

transport or storage.

The tests require a minimum amount of test equipment, namely:
- a current generator fitted with a iming cevice and a system to automatically trip the

current, as well as a source of auxiliary supply.
- test resuits all carry a general tolerance of x10%, taking account of the test conditions.

If the test equipment dees not incorperate an autematic tripping system, it is advisable to
stop the current injection as soon as the expected result is obtained.



Since the tests are performed single phase, a multiplying factor of v3 is required in the
calculation of the injected current The values displayed by the relay will however
remain correct. Eg: for a test at 2!th, a current of 2.v3.Ith must be injected, but the refay
when in positicn 2 with the button released will indicate 2 02.0".

421 -Thermal unit at twice setting
422  -Short-circuit (threshold and operating time) and unbalance {operating curve)

423 - Earth fauit (threshold and operating time})
These three tests are sufficient to demonstrate that no element in the
input/output circuits has been damaged.
-Supplementary tests

4.2.4 -Starting characteristic and locked rotor

425 -Starts frequency limitation
426 -Undercurrent
42.7 -Comrnunications

421 Test the thermal unit {(49) at twice setting

Trip relay output contact ot
Alarm relay contact :a {(IMM 7990 only)

Start authorisaticn relay contact : d

With the IMM 7860, the thermal alarms are only available on the communications
netwark. The alarm threshold is fixed at 100%.

B SEQUENCE OF OPERATIONS EXPECTED RESULTS
- Apply V. Aux. - 0 0.00" on dispiay
NOTE:
External resistor is supplied with the refay if
V.aw> 48V.

- Connect the currertt source to 10-11

- Preset the current to 3.46 lth then switch it off
- Use the state of contact a

- Check the state of contact d

- Remove and re-connect V.aux. - 00.00" on display

- Gotothe Test position - 815"
- Inject the current -a closes after X. T set (1)

-d cperates after X. © set
-t operates after 10 © set (1)

- Contact open

- Cisplay flashes 0" (1)
- Times are given in seconds
Vailues of X as a functon of the setting: \
ad%
o PRnT NG BERQRoR
A1% Shood BE 70kt
Setting 100 80. 60 40

Value of X 17 13 10 6

&7
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Eg: Fort =12 min. and an alarm setting A1 = 80%, the operating ime of the alarm unit
willbet.X=12x 13 = 156 secs

(1} Option x12 inhibits the thermal alarm
(*) If option xO3 is selected, the relay t is not connected to the thermal unit

The value 1.14 read on the display at the instant that a trip occurs corresponds to the
square of the thermal unit cperating threshold 8 = F(12}..

4.2.2 Testing the short-circuit and unbalance units (50) (46)

SEQUENCE OF QPERATIONS EXPECTED RESULTS

- Cannect the curmrent souree to 10-11

Preset the current to 225 Id .Ith then switch #t
Ith

off

- Remove and re-connect V.aux. - 0 0.00" cn dispiay

- Connect contact t  to trip source

- Inject the current -TripinO0.5secsbyll> (2
- Display flashes 3"

- Preset the current to 2.6 Id .Ith then switch it
Ith

off

- Remave and re-connect V.awx -0 0.00" on display
- Inject the curernt Hff»> is ON I>> trip in 0.12 secs

- Display ftashes 2

-H1>>is OFF ,| [>tripin 0.5 secs
- Connect the current source &-7

- Preset the currert to 1.73 Ith then switch it off

- Remove and re~connect V.aux, - 0 0.00° on display

-ll>tripin 22 secs

- Inject the currert
- Display flashes 3"

* Do not forget that the maximum display value of I>> is limited to 12.5 Ith, if 1d/ith > 8,
preset the current at 20,3lth.

(2 - Far option x08, x09, x28, x29, x30, x31, the time obtained will be 1 sec
- For option x01, x20, x21, x22, x23, x25, the trip could be caused by the thermal

unit or by the locked rotor unit depending upon the settings.



4.2.3 Testing the earth fauit unit (51N)

18

SEQUENCE OF OPERATIONS

EXPECTED RESULTS

- Connect the currert sourca to 2-3 or to the
primary of the core-balance CT whose secondary
is connected to 14-15

- Remove and re-connect V.aux.

- Slowly increase the current

- When the injected current reaches the lo> setting
threshold

- Preset the current to 2lo>
- Remave and re-ccnnect V. aux.
- Connectt ‘o trip the source

- Inject the current

- 0 0.00" on display

- Display flashes 4"

- Trip (3):

in 0.1 secs ifl>> is ON

in 0.25 secs if I>> is OFF
- Display flashes 4°

(3)

- For option x086, x07, x25, x26, x27, the time obtained will be either 0.25 secs

or 0.5 secs, independent of the position &f the switch I>>.
- For opticn x11 and x12 , the earth fault unit will give a trip but only an

alarm.
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4.2.4 Testing the too long start and locked rotor unit (4) - (51 LR)

[ SEQUENCE OF OPERATIONS EXPECTED RESULTS

- Connect the current source to 10-11

- Preset the current to 1.73 id. Ith then swilch it
Ith

off
- Remove and re-econnect V.aux - 0 0.00" on display

-Connectt to trip source

-Goto Test position -915"

- Inject the cumrent -TripinTd
- Display flashes 5"

- Check values in memory -In5 :Td = injection time
-lng :ld=Ighth

- Preset the current to 2.08 Ith then switch it off
Aemove and re-connect V.aux, - 0 0.00" on display
- Connectt to trip scurce
-Goto Test position - 9 15" on display
- Inject the current

- Wait at least 2. Td
- Slowly increase the curertt - When the cument goes abave Iy V3 Ith, a trip will

occur in t{in
- Display flashes 2°

* The indicated resuits will be obtained if the relay is set as advised above. If this is not
the case then the thermal unit may cause a trip.

(4) Far option x02, x22, x24, x26, x28, x30 , this unit will not give a trip signai.

AN
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4.2.5 Testing the starts frequency function (66) - (IMM 7980 only)

SEQUENCE OF OPERATIONS

EXPECTED RESULTS

- Connect the curmrent scurce to 10-11
- Preset the current 10 2.08 ith

- Remove and re-connect V. aux.

- Go to code 7 position, push button released and
nate the reading

- Inject the current for about 5 secs then switch it
off

- Go back to code 7 position, push button released
and note the reading

- Repeat the injection N times, between each
injection :

- 0 0.00" on dispiay

- Before the point: value of t
- After the poirt: value of N

- Display flashes 3"

- Before the point : value of t counting down
- After the paoirtt : initiat value of N - 1

N should count down te O. At this instart, the d
contact shauld open and remain open during time
T.

The display will now indicate:

- before the point: value of T

- atter the point: 0.

The value of T will count down to 0. At this instant,
a new sequence will start and the dispiay will
indicate:

befare the poirt: value of t

after the point : value of N




426 Undercurrent
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The undercurrent function is in operation when the 1st digit of the code indicating the
relay option is greater than 4 (see Table No. 2).

[ SEQUENCE OF OPERATIONS EXPECTED RESULTS I
- Cannect the current sowce to 10-11
- Preset the currert to 1.73 ith
- Remove and re-connect V.AUX - 0 C.00" on display

- Goto Test position
- Inject the currert

- Slowly decrease the cument

- Continua to decrease the currert

-915

- When the current goes below 0.7 ith, relay ¢ wiil
operate ater 3 secs (40% threshoid) '

- When the curent goes below 0.26 (th the relay
will reset (15% thyeshold)

As this unit respends to the positive sequence compenent of currents, the displiay wil

flash 2" when it operates.

4.2.7 Communications

If the IMM 7300 is connected (0 2 communications network, its address is defined via a

trim-pct on the face-plate (see figure 1}.

IMM 7900 series relays communicate using the J.Bus/Modbus protccol in current loop

{0-20mA}.

The default configuration is as follows:
- speed : 1200 bauds

- data : 8 bits

- control bits  : 1 stop bit, "o parity
- address 11t 32

1



4.3

Commissioning

Before starting the motor, it is important to check that:

the current transformers have a secondary rated current carresponding to that
shown cn the relay rating piate, and are at least rated to 5VA, 5P10,

the network frequency is the same as that shown on the relay rating piate

the wiring complies with connection drawing. Particular ATTENTION needs to
be paid to the phase rotation and to the CT polarities,

the auxiliary supply corresponds to that shown on the rating plate (operaticn is
ensured over the range 0.8 to 1.2 Vn), and that the external resistor is correcty

connecied if V.aux. > 48V, _
the refay is correctly plugged in, and the fixing rods are fully screwed in,

the trip circuit is correct

Carry out a normal starting sequence:

if the start is successiui, check that the values of Td and Id/ith set on the relay

correspend ta the memorised resuits (see § 4.2),
if the start is not successful, analyse the cause of the trip using the display

The most likely causes of a spurious rip are:

an error in the CT connections,
relay nct compietely piugged in,
error in the contact connecions,
partial saturation of the CTs,

a missing phase,
motor taa hot (if d1 contact is not wired).

Diagnostic assistance in the event of incorrect operation
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CONNECTION READ IN 2 READIN 3
- Carrect ccnnection 1.0 0.0
- Aeverse phase rotation 0.0 1.0
- Shorted phase 0.6 0.6
- Reversal of one phase 0.6 1.2
- Heversal of one phase +
reverse phase rotation 1.2 0.6

The above values correspond to a relay carrying a current equal to ith = KK1.In. [f the
current is different, the values in the table should be muttiplied by | actual (flowing in tthe

relay)

ith



5. ANNEX

5.1 Testing a 60Hz relay on a single phase 50 Hz supply

The tests cutlined above apply, but, in order to obtain results complying to the operating
curves, the current source must be connected to the phase stated in the text.
However, if the other phase input is used, it is necessary to apply a multiplying
ceefficient equal to 1.16 to the injected current.

The test procedure described in the text remains unchanged.

5.2 Testing thermal unit (49) operating curve at 8 = Q using the alarm unit

SEQUENCE OF OPERATIONS

EXPECTED RESULTS

- Apply V.aux.
NOTE : R.ext. if V.aux. > 48V

- Connect the current source to 10-11

- Preset the currernt {0 x times 1.73 ith then switch
it aff

- Connect contact a to trip
- Remove and re-connect V.aux.
-3otoTest mode

- Inject the current

- 0 0.0C° on display

- 0 0.00" on display

- a operates after a time delay dependent upon
the level of current injected and © (see figure No 6} |

»,






