Application

The relay type ICM (this designation is used henceforth
for simplicity’s sake to denote all four variants ICM 2,
ICM21,1CM 22 and ICM 23) is an overcurrent relay with
an inverse-time characteristic. That means to say, its
tripping time is shorter, the greater the fault current. As
secondary relay itis fed by current transformers. It is used
to protect parts of electrical installations and simple line
systems against short circuits. Except on teed lines the
ICM 2 relays can be used together with directional relays
for the protection of ring-main systems. For the protec-
tion of solidly earthed systems against earth faults there
are relays with current settings up to 0.2 A available.

The relay can be employed in ali situations where delayed
interruption of short circuits is required, provision also
being made for instantaneous tripping at a set maximum
current.

Main features

— Reliable, robust Ferraris measuring system without
gearing or coupling

— Range of time setting 10-100% (see current/time
characteristic) .

— Range of current setting 1: 4, adjustable in 7 steps by
means of non-interrupting setting switch

—~ Highresetting current, at least 96 % of relay setting

— Max. overrun time 0f 0.02 s

— Temperature-compensated measuring system

— Instantaneous maximum-current trip with own con-
tact and own visual signal

- Instantaneous maximum-current trip, continuously
adjustable between 10/, (relay setting) and infinity

— Separate double-pole tripping contactor with
indicator, for high contact rating

— Low internal consumption

— Plug-in active part, the c.t. connections being auto-
matically short-circuited when the relay is withdrawn

— Tropicalized design .
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Fig. 1 — Inverse-time overcurrent relay, type ICM 2h



Desng‘p and principie
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Th.e relay comprises a temperature-compensated Ferraris
measuring system which requires no coupling, gearing
or hinged armature. The 1 mm thick Ferraris disc of
aluminium is drawn by arecall spring, a recall tape and a
worm against a stop on the time adjustment disc, and is
thus held in its position of rest. The worm compensates
forany change in the force of the recall spring within an
angle of rotation of the Ferraris disc of 320°. Thus the
recall torque remains constant. The driving torque and
with it the angular speed of the Feiraris disc are constant.
As aresult the current/time characteristics of the relay are
exactly proportional. The relays are manufactured with
various current/time characteristics, and also for 50 and
60 Hz (Fig. 7). The characteristic determines the type
designation cf the particularielay. The current coil of the
driving solenoid has 14 tappings, corresponding to the
seven stages of the non-interrupting setting switch for
therelay current.
The adjustinent of the time setting disc determines the
angle of rotation of the Ferraris disc prior to contact
rmaking.
The braking magnet consisting of a pair of cross-
magnetized magnets determines the sneed of rotation
of the Ferraris disc at a given current.
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Fig. 2 — Active part of the relay ICM 2 h

- Coil terminals of the indicating contactor
Indicator button of delayed trip

Contacts of the indicating relcase-contactors
Time setting dial

= Moving contact pin of the relay time contact
Sprungholder of relay time contact

Indicator button of instantaneous trip
Drumforsctting the instantaneous trip
Damping magnet

Scalesfoi adjusting damping

Temperature compensating arm
Peinterofarm 11

Locking arm

Switch for setting relay pick-up current

= Slide for adjusting current

16 = Scale for marking factory adjustment of slide
17 = Driving magnat

18 = Coil of the driving magnet

19 = Ferraris disc -

20 = Testcontacts
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Fig. 3 — Internal circuitry of relays type ICM, indicating contactor with
currentcoil
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Fig. 4 - Internal circuitry of relays type ICM, indicating contactor with

voltage coil
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Legend for Fig.3 and 4:

A = Current coil

B = Tirne-lag contact

Instantaneous contact

Indicating tripping contactor
Shorting-switch

Breaker trip coil

= Signal button of indicating contactor
x/ = Signal bution of instantaneous trip
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The armature of the instantaneous maximum-current
release is drawn by the leakage flux of the driving
ragnet, acting against the force of a spring. The maxi-
mum current setting may be adjusted at the cylinder.
When set to infinity (=) the release is blocked. The
release has its own contact (normaily open) and a signal
button which can be reset from outside.

The indicating release contactor has two separate con-
tacts with double interruption and a signal button which
springs out when the relay trips and can be reset by
hand.

The coil of the indicating contactor may be a current coil
(Fig. 3) energized by the current which {rips the breaker.
This tripping command is ernitted by the main relay and
applied direct 1o the breaker. One of the relay contacts
has to be able to make the full tripping current of the
breaker. Not until alter about 25 s, when the indicating
contactor has picked up, does the latter short-circuit the
relay contacts. For this contactor only normally open
contacts are permissibie, because only then can the
internal consumption and thus the resistance of the
contactor ¢oils be kept small.

The contactor coil may also be a voltage coil (Fig. 4).
When the relay picks up, the contactor coil is connected
to the auxiliary voltage by one of the two relay contacts.
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“The breaker tripping cugrent is handled by the indicating

contactor. One of its two contacts may be a normally
closed contact.

Itis possible to incorporate two separate indicating
contactors, one for the inverse-time tripping, the other
for the instantaneous maximum-current tripping.

The active part of the relay is plugged into the dust-tight
casing. Having reset the signal buttons, the lid can be
opened. The locking arm, normally vertical, can then be
swung down, in which position the active part of the
relay is already disconnected.from the feads and the c.t.
connections automatically short-circuited. The relay can
now be entirely withdrawn from its casing, for instance
fortesting or repair.

Designation of types

Type of relay o | Current/time .
' characteristic
50 Hz 60 Hz

ICM2 Inversetimerelay Fig. 7a Fig. 7e
ICM 21 Inversetimerelay,

British Standard Fig.7b Fig. 7b
ICM22 -Very inverse time

relay Fig.7¢c Fig. 7f
ICM23 Veryinversetime

relay, special type Fig. 7d Fig.7g

The relay casing can be supplied for flush mountingin a
switchboard. By pushing the mounting frame to the rear
of the relay, surface mounting with rear connection is
made possible. For surface mounting with front con-
nection an additional adapter frame with a set of termi-
nals is needed (see Figs. page 8).

Alternative models, Suffix e

suffix to type designation

Indicating contactor voltage coil for a.c. a
Indicating contactor current coil ford.c. ‘h'
Relay with two indicating contactors k
With pilot iamps for the coils and voltage,
paraliel to the relay contacts, which light
up as fong as the tripping circuit is not
interrupted by a fault and the relayisinits
position of rest m’
With instantaneous maximum-currenttrip | 'n
With starting contact (instead of
instantaneous trip)

With test terminais

With a means of blocking starting

® Please quote when ordering

Test terminals, type suffix 'p’

Atthe front of the relays are the easily accessible test
terminals 20 (Fig.2). Whenterminals 11 and 12 are
provided for relays with two indicating contactors, test
terminals can only be provided forrelay terminals 1-10.
Circuit 11-12 (signal forinstantaneous trip) ist therefore
not equipped with test terminals.

For the special model with test terminals a separate test
plug (Fig.5) can be supplied. For testing, itis inserted
beneath the pair of lugsin the casing, as shown in Fig. 6,
and then the drawout armis lowered. First of all the
shorting switches close, then the connections to the
terminals of the casing are intertupted and finally the test
terminals are connected to the terminals of the plug.

The test plug is supplied with 3 m of cable but without
any terminals on the supply side, as they have to match
those of the test set.
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Fig. 5 — Test plug forinverse-time overcurrent relay type ICM 2
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Fig. 6 -- Inversc-time overcurrent relay type iICM 2 with test plug inserted,
locking arm lowered and relay in the position {or testing
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Techpical data

Clrrentrange:

4.0/16 A
25/10 A
1.5/ 6.0A
1.0/. 4.0 A
_08/ 32A
0.5/ 2.0A
0.2/ 0.8A

Relay pick-up current / adjustable to:

40 50 6.0 80 10 12 16 A
25 30 40 50 60 80 10 A
156 20 25 30 40 50 60 A
1.0 125 15 20 25 30 40 A
0.8 1.0 1.2 16 20 24 32 A
05 06 08 1.0 1.2 15 20 A
02 025 03 04 05 06 08 A

Consumption at pick-up current:
50 Hz
60 Hz

35 36 37 39 42 44 48 VA
41 42 43 46 49 52 56 VA

Rated frequency

500r60 Hz

Permissible sustained current

2% setcurrent

Short-circuit strength:
thermal (for 1 s)
dynamic

100% minimum set current
500x minimum set current .

Timing element

Pict  >current/, max. error

+4%

Time-lag

as per characteristic, Fig.7

Max. error

upto 2x/:+£10%
2t0 4x/:+ 7%
4t020x/: £ 5%

Reset time when time-lag set to 100 % approx.9.5s

Max. overrun time o 0.02s

Eop-out ratio min. 0.96

Contact break time aftertripping max.0.08s N

Instantaneous maximum-current trip

Setting range fortype ICM 2 and ICM 21
type ICM 22 and ICM 23

2.5-10x/and =
3 -10x/and =

Max—=ror

+10%

Operdting at twice set current or over

approx. 0.03 s plus operating time of indicating contactor = 0.03 s

Drop-out current

approx. 1.2-2.5x pick-up current/ of relay depending on setting

Starting contact (instead of instantaneous-current trip)

Pick-up value

max. 1.25x/

Drop-out value

|

® Please quote when ordering

Ordering Instructions

1. Type with suffix
2. Current 1ange
3. Rated frequency
4. Auxiliary voltage
5. Diagtam No.
6. Art of mounting
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mdicating contactor.

Indicating contactor with current coil
(ford.c.only)

Ontapping 0.2 A
Ontapping 1.0 A

Nature of free contact

coil resistance approx. 10 ohm

permissible current 0.2-1.2 A

coil resistance approx. 0.64 ohm

permissible current 1.0-20 A

normally open {must not be changed to N/C)

Indicating contactor with voltage coil
Rated auxiliary voltage

Nominal consumption

Nature of free contacts
Operating time

ford.c. 6, 24, 36, 48,60, 100, 110, 125, 145, 200, 220, 250V
fora.c. 6,24,48,110,127, 220, 250, 380V (state frequency)
ond.c.approx. 2W

ona.c. approx. 5VA

2 normally open {or1 N/Cand 1 N/O)

approx.0.03s

Contactratings

The contacts of the relay and of the instantaneous trip, when
connected as in Fig. 3, are capable of making 30 A ata maximum
of 250 V and of carrying this current until they are short-circuited
by the normally open contact of the indicating-tripping contactor.
They must be interrupted in every case by an auxiliary contact of
the circuit-breaker.

Indicating contactors with voltage coil (Fig. 4) are actuated
without difficulty by both contacts of the relay at voltages up to
250V.

Contactor contacts:

sustained current max. 10 A
making current max. 30 A
Maximal break current Voltage 50 Hz a.c. resis- D.C.
tive'and inductive, resistive inductive
p.f.=0.3 L/R=15ms
1 contact 220V 1T.1A 0.8A
110V 20A 6 A 3 A
2460V 16 A 7.56A
2 contacts in series 220V - 6 A 3.5A
110V = 15 A 10 A

These are max. values for a small number of operations. To attain a contact life of about 10 000 cperations, they

should be reduced to about 60 %.

General items

Test voltage 2000V, 1 min
Weight with one indicating contactor 3.8kg
Weight with two indicating contactors 4.0kg
Weight of test plug with 3 mcable 1.5kg
Circuitdiagrams see page 2
Dimensions see page 8

@ Please quote when ordering
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Lontactarrangements, type designations and circuit diagrams of inverse-time overcurrent relays
» type ICM 2 for flush &r surface mounting, with rear connections

Relay Without test terminals With testterminals
Type Design Suffix Diagram Suffix Diagram
Tripping circuit Contactor totype No. totype No.
Coil Contacts
for ®
Relay with 1 contactor having voltage coil
ICM2 Time and maximum d.c. -
e I e e 2x AK 421255 | ° AK 421 256
ICM 22 both actuate the 4% 4 ap
ICM 23 same contactor d.c. = P
Tx+1¥y AK 421259 AK 421260
a.c. a ap
Max. current contact d.c. - i p '
in separate circuit e 2x AK 421267 — AK421268
a.c. a ap
d.c. _ — p
1x+1y AK 421269 AK 421270
a.c. a ap
Wiéh pilc?tlamp.Timc—zt d.c. m mp
a .
25 AK421263 | ———| AK42126¢
the same contactor &6 am amp
With starting contact d.c. .0 op
instead of maximum- |- 2x I AK 421271 AKA421272
current contact a.c. ao aop
Relay with 1 contactor having current coil
ICM2h Time and maximum
ICM21h current contact " -
ICM22h | both actuate the AK 421251 AK 421252
ICM23h same contactor dic. 2x _ N D L e
Maximum-current
contact in separate AK 421265 AK 421266
circuit
Relay with 2 contactors having voltage coils
ICM 2k Tima and maximum- d.c. - _ p l . -
ICM21k | currentcontact 2:2x AK 421275 AK 421276
ICM22k | bothactuate the 8.8, e ap .
ICM 23k same contactor d.c. - D
2-(1x+1y) e e AR T AK 421278
a.c. a ap
With stariing contact d.c. 0 . op
instead of maximum- 2:2x% AK421279 | —| AK421280
current contact | 88, a0 ' aop = e
d.c. _lo op
2x+ (I1x+1y) |———— | AK421281 | — | AK421282
a.c. ao aop
With staiting contact d.c. 0 ap
instead of maximum- - 2:2x —————| AK421283 ———| AK 421284
current contact for a I __j| aep -
combination with d.c. o ’ op ’
directiona!relay 23+ (1){*‘1?) = ) AK421 280 = AK 421 286
a.c. a0 aop

®x = Make contact y = Break contact

e Pleass quote when ordering
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Fig.'10 - Surface mounting, front connection
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Fig. 9 — Surface mounting, rear connection
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Fig. 11 — Holein panelforrelaysin Fig.8and 9

Legend -
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50 mm for panels up to 40 mm thick

Dimensions in millimeters (binding)

Rear terminals M 5, number according to circuit diagram, max.18
Frontterminals M 5, number according to circuit diagram, max. 18
Hole in panel
Mounting frame, modification for surface mounting possible
Fixing screw M5
Earthing screw M 5
Upper terminal block, only when more than 12 terminals
27 mm for panels up to 17 mm thick
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