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2.1 Data of the protected unit (motor or transformer)

The following dataare required to determine the relay

settings:-
- rated voltage
- rated current
- rated power
- rated fregquency
- nature of the system earthing
- insulation class
- thermal time constant

- time constant in the &absence of forced cooling

(locked rotor in the case of machines)

»

the auxiliary supply available in the nlant

2.2 Settinss to be performed on the relay (setting instructions)

Y]

2.2.1 Current setting I_. (tap setting)

The relay 1is designed for connection to c.t's of either

l1 A or 5 A rating. ts rated current I, is determined ty the
position of the link E (see sectionl0, Fig. 12 ). Yith the 1link E
in the upper position I, = 1 A and in the lower postion I, = 5 A,

the frontplate settings are referred to the

1
current setting I., which can be selected for each current inout
1

between 0-3 an +2 x I, on the rotary sten switches (eb)

c
[
(O R

nd
(see section 10, Fiz, 13/ ). The effective current settinz sho

correspond te the rated current of the nrotected unit referred

to the primary cireuit, The secondary current can be matched
in stexs between 0+3 and 1.2 A with In = 1 A znd hetween
1-5 and 6 A with I = 5 A,



B
¥

setting factor k | 0.3 0.4 0,5 0,6 0,7 0,8 0,8 1,0 1,1 1,2
I: = & & 5 . g :
I for N 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2
- I. = 5 A
n 1,5 2,8 2,5 3,0 3,5 4,0 4.5 5,0 5;5 6,0
Table 1 — Possible current settings B in A
Intermediate values can be achieved by appropriately
compensating the frontplate settings (I», I>, I2 and I,).

WVhen measuring all three phase currents, the rotary step
switches (eb) have identical settings. Iﬁ the case of the

IT¥X193 there is the possibility of using the phase S (yellow)
unit to measure the neutral current Ij (the soldered link bi

connects k and 1, see section 10, Fig.13/% ).

Since the setting range for earth faults is 0.2 to 0.8 x IE
(0,015 to 0,15 x I for ITX193~432), the following secondary
earth fault currents can be set in relation to the rated

current I, and the setting factor k:i-

setting renge in A
ITX183 1TX193-432

K (Tg) I,=1A I,=5A I, = 1A I.=5A

0,3 0,06%..0,24 0,3...1,2 {0,0045...0,045 0,0225...0,225
0.4 0,08...0,32 0,4...1,6 0,006 ...0,06 0,03 ...0,3
0,5 0,10...0,40 0,5...2,0 |0,0075...0,075 0,0375...0,375
0,6 3 . G 0.6...2,4 0,008 ...3,08 | 0,045 ,..0,45
0,7 0,14...0,58 OsfaaniZeB [0.0105...0,3205 0,8525...0,525
0,8 g B O 04B.0-8,2 0,012 ...0,12 | D06 I E . -
0,9 < O 7 0,9...3,6 08135, ...8,135] 0.0875...0,675
1,0 0,20...0,80 1,0...%:8 10,815 ,,.0.15 § 9,028 ...0,75
T,d 0,22...0,88 1,1...4,4 0,0155...0,165] 0,0825.,.0,825
12 0,24...0,96 -| 1,2...4,8 |0,015 ...0,18 | 0,08 ...0,9

Table 2 - Earth Tault current setting range
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2.2.2 General setting instructions, example of calculation
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The following section gives a guide to setting the relay,

taking as an example a typical HV asynchronous motor.

Lotor data:-_ |

rafed power SN = 2,33 MVA

rated voltage Dm = 6 kV

rated frequency fN = 50 Hz

rated current IN = 225 A

max. continucus rating I

) ¥ max th = 1.2 x I,

normal operating current IB(Q%\ = 0+83 x Iy

starting current : IA = 5 x II

I
starting time tA = 12 s
permissible blocked rotor time tw = 20 s (tﬁg.tA)
- 1]
time constant o B = 45 min-
mot

time constant when stationary Tho = 120 min

ynot

8+t« ratio r = 300/1 A

nermissible number of = 3 when cold,

consecutive starts ' 2 vhen hot
System data:-

The neutral of the system is grounded via a resistance,
such that the maximum eazrth fault current (earth fault at the
terminals of the motor) is I = 200 A.

OPmax
Relay data:-

The motor protection relay ITH193-332 has been chosen on

the pasis of the amount of nrotection specified.

auxiliary surply UF = 48 to 250 V d.c.
startinz time setting range T, = 2 to 20 s
time constant =/ = 40 min (same or less

e
than the nrotected
it )



time constant when stationary " = 3x 7N
negative phase-sequence tripping tI2 = 4 s

delay

earth fault tripping delay ‘%o : = 150 ms
tripping contacts 2 normally=—-open

current inputs Ly = 1 A connection

The relay is to be connected to measure the currents in

two vthases and in the neutral according to Fig.6 (section 10).

v By emm e e— - e et S S m— e
Vi relay rated current: In': 1 A (corresponding to c¢c.t. ratio
300/1 A, r = 300)
IN 225
k then becomes: =% In = mEm—re = 75, )
selected valiuve: k = 0-7
The deviation from the exact k setting is small and must
be taken into account above all by the setting of the overload
srotection (correction factor ke) .
IE =k x I=0:7A
= The correction factor k¢ is calculatecd as follows
L, 225
, i
KC = = = 1:07

T K T 0.7 x 300

The pick-up value is usually chosen to be 30 % to 50 4

higher than the maximum starting current I,.
_T_‘ = [
A . 5 % 225

i
[}
Il
=
w
"
20



The transient current peaks (caused by switching over the
motor connection) are suppressed by a timer (50 mg) in the

relay. The amplitude and the duration of the starting current

must be checked in the course of commissioning, and in the event
%_ that they are found to be excessive the pick-up setting can be

somewhat increased.

By means of an external signal, it is possible to halve
the pick-up value of the instantaneous trip

(section 10, Fig. 2, terminals A21 anc A20).

Inadmissibly long running-up time)I>':-

In the example under consideration, the pick-up value can

e

A8 be chosen between 2 and 4 IE (setting rance 08 to 4 x I_.).

T 0 i.e. about 1:2 x ‘-:A but £t

so that correct tripping is assured in the case of a blocked

A delay of 15 s is chosen for t

rotor,

For motors with tE‘:t-’ the blocked rotor protection can

te achievea by halving the orerating time tI> depending con

whether the motor is stationary or not. To halve the on

a
5
I

ating time & centrifugal switch must be fitted to the rotor
which a=rplies an suxiliary voitage to terminals A22 ané A23
and energises an auxiliary relay within the nrotection when
the nmotor is stationary. The, auxiliary voltace (US) avallable

£ in the nlant for this purnose must te stated when orderineg

—

sece also section 5.1).

5 s 9
Cverload /\  :-

The temperature differential ;3{%(protected unit to anitient)
1s set so that the temperature difference representing the
maximum continuous load is riot exceeded, si

steady-state tenperature nodelled in the relay are:-

At normal operating current I



The thermal trip setting /. Jmust be set a little higher
than the steady-state temperature differential ﬁlész-at the
=

maximum permissible continuous current.

& = 180 %

The value chosen is /-

The alarm stage_ﬁ§13i signals when 80 % of the set £>/C}
has been reached. The alarm stage allows time for the load

to be reduced and thus prevent tripping of the motor.

g Checking the moaelled temperature in the relay with successive

). ___......_—_———u—— T — — — — —— —— ———— — — — — — — —
starts:-
It is now necessary to check that the relay with the settings

as chosen remains stable for the permissible'number of -starts.

The maximun starting time (tA) and the maximum starting
current are used for calculation. The time between the
starting attempts can be neglected. The temperature modelled
by the relay will be somewhat lower in practice, because a start

at maximum starting current IA reguires less time than tA

- Temperature rise from cold ( n= 3 starts):

I £ (s)
A’Vg (%)ﬂnx(_.i.x kc)2 X & — x 100 =

I T/ (nin) x 60

o

3% (5 x 1,002 x 12 x 100 = 43 2

40 x 60

-~ Temperature rise when hot (n = 2 starts):
The hot condition-:is usually defined as the steady-state

temperature rise 15«)& at the rated current 1., of the motor.
1

I ;o (s)
A*?ﬁ(%) :A@%+nx ( Axkc)zx i x 100 =
N Tl oind BB

1.2

" 2
= 115 + 2 x (5 x 1,07)° x ——————— x 100=
, 20 x 60

115% + 2 x 14,3 3 = 143,6 3



Thus with a setting 0£‘£X4j5 180 % even two successive

"starts with the motor hot will not cause tripping of the

overload protection. In practice it is permissible to insert

the temperature rise in normal OQeration_ﬁxaﬁg.

— Temperature rise commencing from the temperature rise

in normal operation:

When inserting the temperature rise in normal operation

[5:13 (2) L_E X kc)2 x 100 the calculation becomes:-

{ﬁ\ IN IA : 5 tA ()
AQX (%) =&f’/q8+nx (— x ko) “ x x 100 =
In TA (min) x 60
1:2

=79 +2x (5% 1,07)°2 "x 100 =

40 x 60
79 % + 28,6 % = 107,6 %

Il

This case also does not cause maloperation of the protection.

The corresponding temperature rise and tripping time can
be determined from the temperature rise and cooling curves.
It is then possible to establish the temperature rise and cool-
ing down of the thermal repliéa in the relay for ﬁhe time
a;; E constant chosen and for intermittent operation of the protected

unit.

NPS protection 1s only included in the ITX1¢3, It nrotects

([
(D
Hh
h
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in particular the rotor agzainst th: asymmetrical

phase currents or the interruntion of a shase (&g, an CDEN—

circuit line).

A standard settin

\/ Other values of time delay t12 are possible (1,2,3 s) on regquest.



The setting can be varied, however, in the range 0°+25 to

08 % IE’ the time delay being fixed at 4 s (the model ITX193-432
higs O-1 fo 045 x Iy and &g, Fixed at o8},

9]

with the excepntion of few special cases, this time delay
is short enough to afford adequate protection in the event of

loss of phase or reversed phase rotation.

i Eartn fault protection is included only in the ITX193
T models. The detection of earth faults is performed by a

separate measuring unit fed by the interposing input c.t.
otherwise used for phase S (terminals 3 and 4). In the case
of the ITX193-432, the soldered connections of the speéial
toroid c.t. used must not be changed. The separate setting
range switch b (see_Fig.l4} for the IO measurenent increases
the total setting range and thus also the sensitivity (see

section 2.2.1, table 2). -

The settingz is influenced by the following factors:-

- c¢.t. arranzement (measurement in the neutral of the

w© c.t's or by means of a core-balance c.t.)

- c¢.t. ratio referrdd to the maximum possible earth

fault current

- capacitance to zround of the protected system

In order to detect earth faults near the star-rcoint cf the

1

stator winding, the carth fa

o

1t nrotection should have a
sensitive settinz. Cn the other hand, where the neutral
current is obtained from a parallel arrangzemsnt of the phase
c.t's, attention must te paid to the nossibility of spurious

neutral currents due to unequal c.t. behavicur, particularly
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if there is d.c. off-set during the starting surge, This

danger scarcely exists in the case of a core-balance c.t.

The distribution of the cap
can produce neutral current
earth fault which can cause

setting he Too sensifive.

acitance to ground of the system
s in the healthy feeders during an
mal-operation should the relay

Wherever possible, core-balance

c.t's should be used for the earth fault measurement.

Using a core-balance c.t.,
can be measured, providing
at low current levels) and

current during an external

The settings generally

o}

f=1
[

rth faults down to 5 ¢ of I

CPmax
the c.t. characteristics (behaviour
the system canacitances (neutral

fault) permit.

when measuring in two phases with

a separate earth fault measurement as shown in Fiz,®6 of

section 10 are:-

- I, = 0:2 to 0s8 & I
0 h2
in the same way as f

For the case of the

, Set using the range switch eb
or the phase measurements R and T.

example, the value chosen is:

I, = 072 x I_

o

-~

Primary earth fault currents will thus be detected down

ct
[e]

= T
IOP rx iy x1

0,7 x
42 A

b

=0 B 0,2 ¥ kxT, =300 O/2

1

the maximurn sarth fault current

I of 225 A.
OPmax
With a neutral c.t. having the same ratio as the rhase
c.t's (r = 300) and settings of
I, = 0,2 xI.; k=0,3 (max. sensitivity)
earth faults will bLe detected cdown toc:
- B - . = 30C = & 2 w« O 5 = fo A
IOP N Io X kK x In = 300 “,2 X 0,3 x 1 &= 18 4
(2 = gf T )



- 1] -

The time delay t.. is fixed at 0,15 s. A longer time

Io-
delay (0,3 or 0,6 s) may be of advantage when the measurement
is in the neutral of the phase c.t's and this shculd be stated

when ordering.

The I, setting of the ITX193-432 is more sensitive by a
factor of 14, the range being 0,015 to Q,15 x IE}

This range multiplied by the factor K = 0O, 3 represents the
maximum sensitivity 4,5 mA referred to a rated current of I =1 A.

f\j _ The time delay of this model is tIo = 5 s.

>
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Fig., 1 - Temperature rise curves for I 2 I>

{(The values entered are of the example in section 2.2.2.)/
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(A)

max th
(a)

T/ (min)
TN (min)

I (A)

start

tIo { ms)

1>

(A)

rated voltage

rated frequency

rated current

max. operating current (if unknown, use IN)

max. permissible continuous rating

max. starting current

c.t.ratio ]

max. permissible motor running up time

max. permissible blocked trotor time

heating time constant of the stator (mean.value)
cooling time constant with motor stationary

number of starting attempts

rated current (1A or 5 A depending on position
of link B)

rated frequency (50 or 80 Hz, state when ordering)
set current

setting factor (0,3 to 1,2 in steps of Ojl)

T
; ] i g
correction factor {ELwa ;), deviation of =set current
E

heating time constant of the relay (10, 2C to &0 min)

coaling time constant .

pick-up current of protection against prolonged
start and also current at which overload protection
is switched to adiabatic integration.

time delay of NPS protection (1, 2, 3, 4 s),
5 s for ITX193-432

ime delay of the earth fault pnrotection (75, 150,
0C ms), 5 s for IT¥193-432

pick-up value of the phase fault protection
(4 to 20 x T, ovr 2 to 10 x IE)

a



I, (in % of IE) pick-up value of the NPS protection referred to I

I
CP max

“IO_

A (%)
Ziqso (35)

A Vg (%)
Ay (%)
A oy (%)

53134 (%)
A’lﬁg_ (%)

“18 -

E
max. primary earth fault current for a solid fgult

at the terminals of the motor.

earth fault setting

Auxiliary voltage supply for electronic circuits

Changeover voltage for contactors; i.e system
voltage

temperature rise or fall
starting temperature

steady-state temperature modelled in the relay
at the normal operating current of the motor

steady-state temperature modelled in the felay
at the rated current of the motor

steady-state temperature at the max. permissible
contlnuous current of the motor

pick-up value of the overload alarm stage

operating value of the overload protection



3. Checks upon receiont

Unpacking, visual checks

o — e

Where the equipment has been damaged dﬁring transport
the last carrier must be notified in writing immediately.
A report should also be sent to BBC, Baden, Switzerland,
Dept. KSK-BTY  The type designation, the serial number
(e.g. HE 884254-222/70) and the order number are printed on
the nameplate inside the relay. This data should be entered

on the delivery note before returning unserviceable equipment.

4, Installation and wiring

4,1 Location and ambient conditions

The equipment is designed only for indoor installation.
Since every piece of equipment can be damaged or destroyed,
if its permissible data is exceeded, the location should be

free from
air contamination (dust, aggcressive substances),
excessive vibration, extremes of temperature and
humidity, electrical surges and strong

magnetic fields.

Please refer to and observe the technical data in the

data sheet CH-ES 63-31.2.

The relay is not influenced by the position of mounting,
nowever, it is intended for wvertical mounting (instrument and
labelling on the frontplate). The relay casing is normally
supplied for semi-flush mounting, but can be simply modified
for surface mounting terminals at the rear by re-positioning

ol

the mounting frame from the front edge the casing to the

ol
rear (section 10. fig. 1. ). An additional frame and set of



N

621

terminals is required for surface mounting and connections at
the front. The supplementary terminals must be connected to
the terminals at the rear of the casing. A dimensioned

drawing and the panel cutout can be seen in section 10,

4.2 Relay connections

The relay is connected to either two or three c.t's having
secondary ratings of either 1 A or 5 A, The positions of the
corresponding links on the current input terminals at the rear
of the relay determine the relay rated current (see also
section 10, Fig.12 ). Some connection diagrams are given in
section 10 (Figures 5/67 ); further examples are contained in

data sheet CH-ES 63-31.,2.

C.t. polarity

—— s ——— e i

The NPS nrotection requires that the c.t's be connected

correctly. The c.t. nolarity should corresnond to the
connection diagram. The designations of the terminals can
be checked in the following manner. Connect & d.c. source

of about 4 V (battery) to the terminals K and L and a
polarized voltmeter to the secondary terminals k and 1,
Closing the switch S will produce a positive deflection on the

voltmeter providing the c.t. polarity is correct.




£2.2 Supply

The auxiliary supply (UH) is connected to the terminals Al
and A2 of the electronic connector. This is either a d.c. or an
a.c. depending on the relay model. The correct polarity must be
observed in the case of d.c. (+ to Al and - to A2).
The grounding of the relay case shall be done by connecting the

earthing screw.

-

5, Commissioning

5.1 Checks prior to commissioning

5.1.1 Checking the wiring

First check the wiring to the c.t's, the auxiliary circuits

and the signalling circuits against the certified plant drawings.

5.1.2 Checking the auxiliary suprly voltage.

The rated value of the auxiliary supply in the plant must

n
correspond to the value printed on the frontplate (UH) of the

relay. heck that the permissible variation given in the
data sheet is not exceedéd. ‘In the case of d.c., check the
polarity. In the case of a.c. (110/220 V, 50/60 Hz), check

that the soldered link Y32 on subprint SP3 (E7) corresponds
to the rated voltage of the plant. In position a-t the aux-

iliary supply U,, is 110 V a.c. and in position a-c 220 V a.c.

5.1.3 Checking the remaining relay cdata and the frizsning circuit

1

Trhe remaining variable data nrintsd on the relay

7

(', t. etc.) must te compared with the specified plant data.

The notentially-free contacts A5-A7 and A6-A8 can De
arranged either as normally-open or rormally-closed, denending

the =oldered link %3 (see section 1
component arawing n2). Attention must be naid, if & normally-—
for trisping, that unwanted tripping

coes not taks nlace when the relay is witharawn.
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normally-open

tripping contacts

normally-closed

tripping contacts

5.1.4 Checking the selected running-up time

The positions of the soldered

links for the setting range

of the starting current surge delay time tI>are given in the

following table.

setting range factor soldered links
(PCB E2)
0,2-2 s 0,2 d-e, a-c, g-i
2-20s 2 d-f£; a-b, g=h
20-200s 20. d-f, a-c, g~h

5.1l.5 Earth fault protection

Depending on the arrangement of the c.t's, the soldered

link on PCB E2 must be connected as follows.

E/F detection by

soldered links
(PCB E2)

neutral current

measurement Io

(only ITX193)

k-1 m-o o-m-F

phase units
ITX193 and all ITX192
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5.1.6 Range switching during running-up

IF i is required that the delay time or the pick-up
current of the phase fault protection be switched by an
external signal during running-up, the series resistors R181l

and R205 must be matched to the system voltage U (see sec-

s
s is specified
when ordering and the adjustment made in the works.

tion 10, component drawing PCB E2). Normally, U

ug oc R181, R205
24 v shorting link
48 V 3,3 k 0,25 W
60 V 5,6 k 1 W
110 V 12 Kk 2 W
125 v 15 k 2 W
220 V 27 Kk 2 W
250 V 33k 2 W

5.1.7 Bplocking the phase and earth fault protections

The ID protection can be blocked by withdrawing the shorting
nlue S545 (PCB E2). Conversely, if overcurrent protection
7o ()
is required, it must be checked that the shorting plugz is in

ce. A further possibility is to insert the plueg in the

i

la
upper positicn 5546, in which case the earth fault measurement
is blocked when the ID unit picks up. This facility enables
a mal-oneration to be avolded in cases where, because ol too
weakx c.t's, false neutral currents are zenerated during the

w

starting current surge or phase faults.



2 Setting and checking the rotary step switches

The rotary selector switches should be adjusted with a
suitable screwdriver. The adjustment knobs of the switches are

B

rotated clockwise or anti-clockwise until they engage in the next
higher or lower position. After setting, the slots of the knobs
should be horizontal and the knobs should be engaged so that their

head is in the same place as the edge of the switch body.

R T ' S (IO)
0,3 |_ _| D31 ] Bd |
0,4 . 0,4 0,4 o
0,5 || 0,5 0,5 | T
0,6 | & | 0,6 | & | 0,6 [ & ]
{ ™ 07 - 0,7 . 0,7 =5
0,8 0,8 0,8 [~ T
0,9 | _| 0,81 0,9 [ 7]
1,0 | | 1,0 T 150 ¢ 7
T g1 1,1 1,7 [ ™ -
a2 r .27 i s ¥

5.1.5 Modifying the relay on site

A number of changes to therfunction of the relay, achieved
by correspondingly positioning soldered links in relation to
the application, have been described in the previous sections.
Particular care should be taken when soldering should the
position of a soldered link need to be changed. In some cases

L8 recalibration is also necessary.

It is recommended that these changes only be carried out
by especially trained BBC personnel, Please contact your

BBC representative.

Damage due to interference by unqualified personnel results

in loss of guarantee,

5.2 Inserting the relay and switching on the auxiliary supply

- The auxiliary supply must be switched off before

attempting to insert the relay.

- Insert the relay carefully into the casing, being sure
to push it fully home after the contact pressure of the

connectors 1s felt.



- Switch on the auxiliary supply. The relay is operat-
ional providing the voltage supervision assumes the
quiescent state and its normally-closed alarm contact

opens (terminals AlS8 and Al9).

_ Test the LED signals of relays equipped with them by
pressing the button brl (section 10, Fig. 9). All the
LED's on the frontplate (ha...) must light up.

- A deflection may be observed on the instrument hi due

to the thermal replica not being fully discharged.

- Switching on or switching off the auxiliary supply must
not cause and of the LED signals to light up (checking
the security of the.relay when energising and de-energ-

-

ising it).

5.3 Measuring the relay currents

The phase currents can amongst other possibilities be
measured at the relay terminals. The phases and their direction
(phase rotation) must be as prescribed to ensure correct

operation of the NPS protection.

When measuring the currents, the usual precautions must

be taken to awvoid open-circuiting the c.t. secondaries.

5.4 Functional check

It is possible to test a1l the functions of the relay with

=

the aid of a single-phase a.c. source. In this case the

i

sick-up value of the UPS nrotection can be determined by
connecting phasss R and T in series. The HNPS current measursd
is then directly nroportional to the current supnlied to the

r

(I

lay.
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After the functional test has been completed, the overload
protection must be reset-by simultaneously depressing the
buttons brl and br2. ’ The time required for resetting is

dependent of the time constant'qﬁﬂ The instrument hi

indicates the discharge of the thermal replica in the relay.

6. Operation and maintenance

The relay requires no maintenance. It should however,

as 1s usual with all safety equipment, be tested from time to

time. - To ensure continued operation of the relay, precautions

should be taken that &t no time does the auxiliary Supply UH
exceed the permissible variation. (continuous supervision via
teminals Al18-A19).

In order that the information of the optical signals,
where fitted, be of wvalue, it should be included in the oper-
ating routines that the reset button be depressed following
tripping or signalling by the relay ancé recording cof the

signal information.

7. Fault finding

If incorrect behaviour of the relay is observed in operat-
ion, it should first be checked that this is indeed due to the

relay and not to some external influence.

The main causes of relay failure are the following:-

7.1 Failure of the auxiliary supply

Observation: No response from the relay

Causes:

no voltage at terminals Al and A2

open-circuit fuse Si (see section 10, Fig.

failure of the electronic” supply circuit

with visual damage

reversed polarity in the case of d.c. supply
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7.2 Incorrect settings

Observation: The response of the relay is elther too
sensitive or too insensitive
Causes: - the relay rated current IN does not
correspond to the rated current of the c.t's
- one or more of the rotary step switches
(eb) are not fully positioned (clicked in
in absolutely horizontal position) or are

set incorrectly. In_such cases, the

£
3
“'.

overload protection/exhibits an obviously

incorrect delay time.

7.3 Mal-operation of the NPS protection -

Observation: The relay trips_far below its rated current.
Causes: - c.t. connections reversed
- reversed phase-rotation of the system
- different -settings of the rotary step
switches of the phases

7.4 Mal-operation of the earth fault protection

L4 Observation: As 7.3
Causes: - setting too sensitive
- the earth fault input (terminals 3 and 4)
is not in the neutral of the c.t's, but

measures phase current
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8. Special designs

The various models of the motor protection relay with
regard to function, signals and auxiliary supply can be found
on page 4 of the data sheet CH-ES 63-31.2 E,

The special design ITX193-432 has the following addition

features:-

-~ there is no phase S measurement, this is reserved solely

for earth fault measurement

- higher NPS protection sensitivity:

I2 = 0+1 to 05 x IE and tI2 =5 s

- a special toroid input c.t. is used for earth fault

measurement and the setting range is:

== - 5 - =
IO 0015 to 0:15 x IE and tIo 5 s

9. Ancillary equipment and spares

The model and serial number must be quoted when ordering
spares (e.g. auxiliary tripping relay). Where several relays
are installed in a.plant, one or more complete reléys should

be kept in reserve,

10. Annexes

Examples of connection diagrams Figures 6 to 8

Photographs Figures 9 to 13

1

Component postion diagram of PCB E2, Fig. 14

Gipcuit diggrams guau s sevas s

Dimensioned drawings ...oeeescess
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only at 17X 193 - 33,

e

> >

e

J
nur bei ITX 193 - 31
only at 17X 193 -133

nur bei

v G Uy

48, 250vOC £ Tm:?
1107220V AC

Figure 6: Connection diagram for motor protection relay type ITX 193

a) Two phase measurement (isolated networks): full lines

b) Thre phase measurement (grounded or resistance earthed networks):
Pl all c.ts connected, full and dotted lines
T) ' Soldering bridge: k - m ( bi)
motor
circuit breaker
current transformers

cable transformer

[, B~ UV 'S

Protection relay typ ITX 193
All other symbols are explained in data sheet CH~ES 63-31.2
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- 32

only at 11X 193 - 33
nur ber 17X 193 - 31
only at ITX 193 - 33

nur ber JTX 193

1 dsSEZ]’“‘ 'Io
Al Az A2 [A23 a7y . [A70 A13 A9

L8 750V 0C ris I= 7
1270V AC

Figure 7: Connection diagram for motor protection relay type ITX 193

) Two phase measurement, with separated earthfault detection,
bridge k-1

a) With two phase+ c.t's (R,T) - full lines and a separated cable

c.t (item 4) connected to relay input of S(terminals 3 and 4)

b) With three-c.t's relay input phase S(Io) connected into the

ground connections of the c.t's (full-and dotted lines are connected;

Yvuns w3 like figure 6 Connection diagram for motor protection
relay type ITX 193

All other symbols are explained in data sheet CH-ES 63-31.2
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Figure 8 : Connection diagram for motor protection relay'type ITX 192

Two phase measurement (isolated networks): full lines

motor

circuit breakerxr

1

2

3 current transformers
4 éable tranéformer |
5

Protection relay typ ITX 193
All other symbols are explained in data sheet CH-ES 63-31.2
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hi | Ty o | =

Ry AY (%] x2

2,

eaf eq2

ha1

ea32

et2

Nt ha31

ha2

ha32

ead

ha4

br2

br4

BBCHE 191973 ®

Fig.9 - Front view of the motor protesction relay type ITX193

ea pick-up value setting a5, hab earth fault protection

et time delay setting brl signal lamn resst tutton

ha siznal lamps (LZD) or2+brl thermal replica reset

eal, hal phase fault protection hi instrument

€a2,e2t2,ha2 proleonged start nrotection 1 front cover fixing screw

ha3l overload alarm 2 holes for zanel mounting screws
eald2, ha32 overload trip Ir mounting frame

2a4, had HPS rrotection




Fig. 10 Front fiew of the motor protection relay

type ITX193-432

CH-ES 83-31.2 page 33
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Bsan s

aLQ Fyo ITX 133
=

BBC 197024

Fig.. 1 - Front views of the notor protection relays ITX1E83

left: surface mounting anc front connections

ri~sht: semi-Flush mounting and rear connections
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[ T A g YT 1 7T o

Kl 4...12

BBC 197025

aapr view of the motor protection relay ITX192 (183)

in a casin~ for surface mounting and front connections

%1+1-12 = terminals 1 to 6 for the current connections
Al, A2 = terminals Al to AZ24

B = shortinc linl:is,mounted for I =1Amp




Fig.13
ED
alte « &

[SU= TP

BBCHE 1919372¢C

-~ lotor protection relay ITX193 withdrawn from its case

setting switch handles
auxiliary input relay 4 sulcde rails
auxiliary signalling relay bi solderec lin!
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Gehduse fiir ausziehbare Relais

Einbau-Montage, Anschliisse hinten
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Aa Anschlussklsmmen Aa Terminals Aa Bornes
Anzahl nach Schaltbild Number ses diagramm nombre volr schéma
max. 36 max. 36 max. 3B
Fb Schalttafelausschnitt Fb Hole in switchboard Fb QOuverture dans le panne
Ir Bafestigungsrahmen Ir Fixing frame Ir Cadre de fixation
Umstellung fir Aufbau- Frame can be readjusted Déplacement du cadrep
Mantage jederzeilt for surface mounting po montage en salllie
méglich Surface mounting sec est toujours possible
Aufbaumontage sieha Montage en saillie voi:
HESG 438 827 HESG 438 827 HESG 438 827
Ob Befestigungsschraube Ob Fixing screw - Ob Vis da fixation
3 e Erdungsschraube M5 Ge Earth scrsw M5 Ge Vis de mise 3 la terre
wBzZ

Casing for plug-in relays
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BROWN BOVERI

Boitier pour relals embrochables :

Montage ancastré, bornes 3 l'arrisre

Flush mounting, rear terminals Gezeichnet 79-08-28 | Lorenz
Gepriift | J9-77- 75 | o
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