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RAKZB is a three phase impedance relay with many|different
applications. Due to the adjustable reach both in the fforward and
reverse direction the relay is very suitable as line profection or as start
relay in distance protection.

RAKZB can be used instead of the overcurrent protegction for cables,
transformers or bus bars at varying short-circuit currents. The relay
can also be used as back-up protection for generatorst-transformer
units and as underexcitation protection for generators.

RAKZB can be obtained with either modified lens characteristic or
with a circular characteristic. The lens is used for long lines and heavy
burden to obtain enough margin between the reach of the relay and
the load impedance. The characteristic angle is either|60° or 75°.
RAKZB is equipped with a reconnection relay, whichiwhen activated
switches the voltage measuring circuits to measure phase-to-neutral

voltages.
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DESIGN

A - one knob for stepwise (5, 10, 20, 40, 80 ohm)
rough setting of the reach in the forward

direction

B - three knobs, one for each measuring circuit
R, S, T for continuous fine adjustment (4.5
to 10.5) of the reach in forward direction

D - three knobs, one for each measuring circuit
R, S, T for continuous setting (-0.2 to +1.0)
of the reach in the reverse direction

The relay has three separate measuring circuits (R,
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A ground-fault relay which activates this reconnection relay is
included in one version of RAKZB. For the other yersions one can
use a separate external ground current relay to control the reconn-
ection relay. A LED marked "A" indicates when thel relay measures
phase-to-phase voltage. A LED marked "Y" indicateq when the relay
measures voltage to neutral. A blocking relay which when activated,
prevents operation for fuse failure and power swings.

RAKZB can be obtained in different versions for one or two
impedance steps. The following modules are included

RXZK &
Static impedance relay built up with analogous and gigital circuits.
S, T) on three
identical printed circuit boards, each equipped with @n output relay
and a diode output. One common printed circuit board takes care of
the common operations such as auxiliary voltage supply, blocking of
operation, rough setting of the reach (A) and the voltage circuitA/Y
reconnection. The relay has no input transformers{in the voltage
circuit. Instead a Y-connected resistance chain {n the voltage
circuit is used which is galvanically connected with the auxiliary
voltage circuit.

Therefore the auxiliary voltage circuit must be galvanically separat-
ed from other dc voltage and ground. On the relaythere are two
LEDs which indicate the connection of the relay: 4or Y. The
operate value of the relay is set with knobs on the front of the
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Fig. | Setting knobs A,B,D and LEDs on RXZK 4  (790180)



MODE OF OPERATION
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RXME 18
Auxiliary relay with indicating flag and two normally open contacts.
Used in the trip circuit. L
RXKE 1 ‘;

Time-lag relay with two normally openlcontacts. Used to delay the
trip function. 1

RXIG 2

Current relay which measures the zero sequent current and has two
transfer contacts. Used to control the reconnection|relay to switch
the voltage circuit from the phase-to-phase voltage(f\)to the voltage
to neutral (Y) at ground-faults.

in the trip circuits of the two step version. At the start operation of

RXSF 1
Alarm relay with indicating flags and normally open| contacts. Used
the impedance steps RXSF 1 also gives alarm.

Dc/Dc converter with galvanically separated inpu
Used to supply the electronic circuit with auxiliary v

s and outputs.

RXTUG 2H
Itage.

RTQTC 061
A transformer module which contains three airgap transformers for
the current circuit. The module can be obtained for the current I, =
0.5A,1A,25A0r5A.

RTXP 18

Test switch. At testing the test switch RTXH 18 is ingerted into this
test device. The test device has sequence controlled ¢ontacts. When
the test handle is inserted into the test device the hlarm and trip
circuits are opened. Thereafter the current transformers circuits
are short-circuited. Then the measuring current and |[the measuring
voltage supply to the relay is interrupted. The test device and the
test handle are included in the test system COMBITEST.

The operation is determined both by the connectiofh and type of
fault. In resonant grounded networks the relay narmally is 4 -
connected and operates for two- or three phase fadlts. In solidly
grounded networks the relay normally is 4 -connected put will be Y-
connected by a ground current relay at ground-faults.

The voltage phases R, S, T and the neutral N are connpcted directly
to the star-connected voltage divider in RXZK 4.

In the transformer unit RTQTC 061 the current is fed|over a model
impedance and a current which is proportional to the voltage is
obtained which then is supplied to RXZK 4.

In the voltage circuit (3) phase-to-phase voltages are|originated by

subtraction of the phase voltages e.g. URT = UR - UT.

Through the external controllable A /Y reconnection|relay (4) the
voltage to neutral or the phase-to-phase voltage is copveyed to the
measuring units for each phase.



Block diagram type RXZK&4 + RTQTC 061
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1. Measuring and control inputs

2. Setting circuit for the reach

3. Voltage circuit "subtraction circuit"
4. A /Y-reconnection relay

5. Analog signal processor

6. Square wave converter

7. Phase comparator (exclusive - OR)
8. Pulse generator (Oscillator)

9. Pulse counter

10. Summation point

L L, Drive circuit with reset delay

12. Circuit for output blocking

13. Output relay and diode output

14, Airgap transformer

15. Circuit for setting of the compensation degree

Fig. 2 Block diagram

The quantities Ul, U2 and U3 are developed in the ar\alog signal

processor (5) according to the formulae:

Up=1Z§-U U2=1Z¢-U

U3=9_1_;_92 =Ix :Z.i_;__z_: -U

The operation of the relay is based on the relative differTnce of the

angle between the vectors Ul, U2 and U3.

modified lens characteristic.

Ul and U2 gives a circular or lens characteristic while UT gives the
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The three measuring quantities derived in block (5) ate converted in
the square wave converter (6) into square wave signpals and fed to
the phase comparator circuit (7) which controls the |pulse counters
(9) so that these obtain a number of pulses from theg oscillator (8).
The phase angle measurement is done with the puls¢ generator (8)
and two binary counters (9), one for the circle or leng and the other
for the extra circle in the modified lens characteristid. The counters
are preset for a certain number of pulses. If any of thpe counters in a
phase reaches its limit value (some redundancy) this pyls is locked in
and output signal is obtained over a relay contact or diode output.
The relay can be blocked by an external signal. I} can also be
blocked if the auxiliary voltage will be too low or if the current will
be lower than 0.2 I5.

The relay has a setting D which determines the reversg reach Zr.
Zr = -sz-

IX

X 24
o
/ | |
Fig. 3 Cigcular characteristic o Fig. 4 Modified lens characteristic
90~ < arg Uz - arg U} < 270 135° < arg Uz -larg U} < 225°

and that
90° < argUs-arg U) < 270°
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Recommended operate curves for different applications

= 3-phase fault and normal duty
= states 2-phase fault and when K=1, also 1-phase fault Xﬁ

Zr=Zfand o= 60°

R
ph
Fig. 5. Normally the circular characteristic is used. I the figure r

Fig. 6. The offset characteristic is used when different reaches
in the forward and reverse direction are required. )
In the figure Zp = + 0.2 Z¢ and (= 60° I

Fig. 7. To obtain better margin between the reach of the relay
and the load xmpedance, in some cases a relay with the character- @3’
istic angle o(= 75% is preferred. \
A the figure Zr=+0.2Z¢

2r

Fig. 8. In long lines the modified lens characteristic may be
preferred which also gives a better margin between the reach of
the relay of the load impedance.

In the figure Z; = + 0.2 Z§ and o = 60 ©

iph)
Fig. 9. As underexcitation protection select a relay with e

o= 60° and reversed relay current.
In the figure Zp = 0,2 Z¢.
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Table 1. Measuring quantities and reaches at different types of faults.

7

z
X =t [(1-Disin® -{1+Dlcos O]
2

1-phase fault 2-phase fault
Y A
5_2_ Lyi01 fph) R ™ Zy(n/ph)
| ! S —
— UR — -
et T TR —
RN f=I4 B
| o T D f
g = +
Upn Usn Urn Upt Usr Urs
'R IS IT |R IS IT
) R s T R s T
@ o
02xf 0.2xf
1+K 2
_02xf A 02xf A 2 x f
Z T —— Sum—— ﬂ, = -, — L
= o (Qu/ph) Z; 2 “Bi; (Qph) ;= 5 B (fUph)
‘- 2y -24 .
= rated frequency K= -5 ZO = zero sequence impedance
4 Zl = positive sequence impedance
Table 2 Limits of reaches as a function of type of Current At 3o-f+,u At 2¢-fault
fault and different values of the current | 50 Hz 50 Hz
a ia ohms/phase ohms/phase
0.5A 5,4-20 4,8-178
1A 2,7-10 2,4-89
2,5A. 1,1-41 0,95-35,6
SA 0,54-2p & 0,48-17.8
-
Table 3. Design of circular and modified lens characteristic,
The circle is obtained with 1 as centre. The Modified
lens is obtained with a combination of 3 circles with
2.3 and 4 as centra.
Centre Equations for the coordinations Equations for the radii
of the centra of the circles X X \\
\\
¢ f
R == (1-Dlcos O _ 1sD) 2f P
2 N 2 7 \
. I VA
X ==t (1-Disin & \ !
2 /
‘ S
R =Z_f [(1-0):050( -{1+D)sin ¢ ] . . D) 2f & i A
. 2 2 / X
z
X = 7’ [i-Disint +{1eDicos o] z \“'z;’
\
R = t {3-Dicos & b
4 {140} Zf 3
3 re—
x =2t 3-oisinct
& Fig 10 Circular (a)iand modified l¢ns(b)
characteristjcs
¢ .
R =~ [11-Dicos & +(1aDisinex ]
2 .. 1D 2t
4 T



INSTALLATION

MAINTENANCE
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On acceptance, the relay should be inspected wit respect to
physical damage and, thereafter, should be stored in itd box in a dry
space and in a temperature of between 1\0 25°C until it is to be
installed.

All internal connections between the units are alredgdy made on
delivery and only the external connections remain to be |made.
Protective relays which are supplied ready-installed in a relay
cubicle are jointly tested with the other components in| the cubicle.

Additional joint tests during installation are not nedessary. This
simplifies installation and permits rapid commissioning.

RAKZB is to be connected according to the terminal diakrams.

Under normal conditions, RAKZB requires no special maintenance
but should be protected against dust, moisture and corr¢sive atmos-
phere. The covers should be mounted correctly in place and the
holes in the covers blanked off with removable plastic plugs.

When inserting or removing units, as when resetting, leconnection
etc., care must be taken to prevent unwanted operatiofn. Normally,
the relay should be disconnected but it is often sufficient to block
the trip circuit with an RTXB type trip-block plug, which is inserted
in the test switch.

In exceptional cases, burned contacts can be dressed with a diamond
file or a very fine cut file. Emery cloth or the like should not be
used, as grains of emery can become affixed to the cpntacts and
cause malfunction. Under normal operate conditions and in non-
corrosive atmospheres, maintenance tests are recomme¢nded every
second year.

SETTING, TESTING AND COMMISSIONING

Equipment for the tests

For the test recommended here, the following equipmentl is suitable:

o Secondary injection testing set, e.g. type TURH, see 1nformation
RK 915-300 E. 1
Multi-purpose instrument. |
Time-recorder, e.g. AEG Sekundenmesser.
Test-plug handle type RTXH 18. N
Trip-block plug type RTXB. it
Ammeter test plug type RTXM.
Variable resistor

Capacitor

O 000000



Setting of the relay

General
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Check and testing

The following checks, settings and test% are made *>efore the relay
can be put into service:

General inspection

General check of connections
Setting of the relay

Secondary injection test of the relay
Primary tests

Test on dc circuits

O0O0O0O0OO0

General inspection

Check that all components according to the circuft diagram and
apparatus list are included and that there is no visible damage on
the relay. also check that the plug-in units have the correct data
(rated voltages, impedance range and| time-scale§) acc. to the
apparatus list. ‘

General check of connection

Check that the external wiring is in accordance with the circuit
diagram. The polarity of the auxiliary voltage cornnected to the
relay should be checked. Check also ca:t'efully that jphase currents
and voltages are correctly connected to the relay.

Check that the current ratio of the CT's ?nd the voltdge ratio of the
VT's stated on the rating plates of the transformers correspond to
the values stated in the drawings. ‘
It is assumed that the external circuits have aiready| been checked
with regard to insulation between phases and between phases and
ground. :

terminals. At 5 A rated secondary currents a resisance of 0.5-1
ohm would be expected for the external| circuits. Fqr the internal
circuits in the cubicle a very low resistance value should be

Measure the resistance of the current circuits fro{v the cubicle
measured.

the RTXH 18 test-plug handle is inserted and withdjawn from the

Check also that no interruption of the current circui’las occur when
RTXP 18 test switch.

The impedances in the network are converted to the econdary side
of the instrument transformers by means of the formulp:

- I .
USEC X IEnm X Z

sec = .
prim sec

prim
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In a network with lines tied at an intermediate location as shown in
Fig. 11 consideration has to be taken to the increase |in measured
impedance due to the power fed into the system at th teed-point.
In case of a fault at point F, the relayTat point senses the
impedance

I, +1 I
) A+tlp i 1
Z=2) 1 +( I YZp =2 +l+ Ty Zr

where 1 A and IB are the fault currents from stati A and B
respectively, ZLl is the impedance of the fi st line section and z

is
the impedance of the second line section up to the fault cation.F

b= 4 71 —

"Tg e 7 T
B

Point A

1

Fig. 11 Impedances in network with intermediate infeed

Determination of setting factors

Impedance setting

a) Determine settings Z¢ and Z, which make the relay gperate for
all relevant faults within the protectedl zone. Generally, the
proper values of Zf and Z, are most easily found by geometrical
design.
The operate characteristic of RAKZB with modified |lens char-

acteristic can be designed with the aid of the formula|e in Table

3.

b) Check that the operate characteristic gives sufﬁcié+1t margin
against the load impedance.

If RAKZB can be reconnected to measure phase-to-neutral
voltages and phase currents, the 3-phase reach of the relays
should under all load conditions as a maximum be equal to 50 per
cent of the load impedance. ‘

The minimum load impedance Z

. v in ohms pe|> phase is
calculated from the formula load (min)

U2
Z)oad (min) = §r;1ax

where
U = line voltage in kV

Smax = max. apparent load in MVA



Example on
calculation

Example 1
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c) Calculate the ratio %
A I x V3'
mnlir.oy 2 where Z, is the
B f 0.2xf f

forward reach in ohms/ phase for 3-phase faults

d) Choose a setting factor A equal to or less tth 10 times the
calculated ratio % (nearest settable number)
e) Insert the selected value of A in the

calculate the B-factor.

formula acd} to c¢) above and

f) Insert the calculated figures for /ﬁ and B in the formula and
check that the chosen value Z ¢ Is obtained, i.e.

X % ohms/phase for 3-phase daults

The time-lag is set on relay RXKE 1, pos. 331.

RAKZB as back-up short-circuit protectﬂon for generlator

60 MVA i
60 MVA

Z<

Fig. 12 RAKZB as back-up S/C protectiob for generakor
Data:

Rated frequency = 50 Hz

16,01

Ratio of voltage transformers:
V3 V3

Ratio of current transformers: 2500/5A
Short-circuit voltage of step-up transformer: 10 %
Current scale factor of RAKZB, I = 5A

should be used due to the phase shift of the pparent fault

For this application, a circular charac:tegstic with Zr = -Z¢ (fig. 5)
Itage side.

impedance in case of faults on the high v



Example 2
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Assume that RAKZB is set to 70 % of the 3-phase load impedance
and that the relay is A -connected.

2 162
Zioad= 5 @0 ° 4.27 ohms/phase

()

Primary setting: 4.27 x %

2.99 ohms/phase

Secondary setting:

Z= 1103805 X 2200 X 2.99 = 9.33 ohms/phase
A 5x V3
B = 9.33 x %30 = 8.1
Chose A = 80
B= 0.2 x 50 x 80 - 9.9

5xV3'x9.34 -
Check:

0.2 x50 80

X gg = 9.33 ohms/phase
5x V3 :

RAKZB as back-up impedance protection for line

Data:

= 3.8 + j 30 ohms/phase

= 32 + j 110 ohms/phase
R, =20 ohms (at earth-faults)

S =150 MVA (maximum)
where

positive-sequence impedance of the protected zone in
ohms/phase

zero-sequence impedance of the protected =zone in

ohms/phase
Rf = additional fault resistance (arc and towedmg foot
resistance)
S = apparent power
. 220 000 110
Uprim/Usec' = / e v, 50 Hz
[prim/lsecz 400/1A, 50 Hz

The reverse reach shall be limited to about 10 chms/ phase.
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RAKZB is assumgd to have rated current 1A, modif d lens charact-
eristic, o = 60", and relay for reconnection to Y4mode in case of
ground-faults.

Min. load impedance:

2 2
U 220 ‘
Zload (min) = Smax = 150 = 323 ohms/phase

110 400 3
Zsec™ 720 000 * T X Zprim = 0.2 Zprim

Secondary impedances:
Z1L=(3.8+j30)x0.2=0.76 + j 6 =6.05 83° ohmls/phase
=(32+j110)x0.2=6.4 + j22=229 ﬂo ohmis/phase

Rf = 20 x 0.2 = 4 ohms

Loop impedance in case of earth-fault wirh R £ 20 ohms primary:

20-2
Z)loop = Z] + - + Rf (see table 1)
2Z1+ 20
Zloop = — + R¢

z - 2(0.76+j6)+6.4+j22+4
loop 3

= 6.64 +j11.33=13.1 /60° ohms

Z(load) min = 323 x 0.2 = 64.6 ohms/phase

coresponds to Z = —123—'1-= 6.55 ohms per phase for 2-pHase faults.

A loop impedance setting of 13.] oths for singli—phase faults
The following points on the R-X diagram (fig. 13) are 4stablished:
A Z=6.55 /60° ohms/phase on the 2-p$ase charactLristic

B Z = 6.05 /83° ohms/phase on the 2-phase [characteristic
and 3-phase characteristic
C R = 4 ohms loop resistance for single-phase fault to|cover
close up earth-faults, corresponding to % = 2 ohfns/phase
on the 2-phase characteristic

X < 2 ohms/phase
reverse
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X
W)
loap 1mpedance
18 10 and 20 foult
Fig. 13 Selected operate characteristic for RAKZB
The point R = 2 ohms/phase and the r quirement

Xreverse = 2 ohms/phase determine the operate charact ristic and
result in a setting which overreaches the required zone. However,
the load impedance is far beyond the 3-phase reach, and the setting
therefore gives no load encroachment problems.

Setting factors:

Iax\/—f

A
B =% X 93%50
_ lxﬁ_

'“xO.ZxSO =1.9

(Zf = 11 ohm/ph for 3-phase faults is taken from Fig. 13)

Choose A = 10
B = 0-2x50 x 1_(1) - 5.25
“ Ay
Check
z _0.2x50 10 11 ohm/ph

X
f 1x VT 3.25



Secondary injection test

Directional test
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The relay is provided with the COMBITEST| test switch type
RTXP 18 acc. to Catalogue B03-9510 E. The contact in the current
circuits switch without interposing break and the contacts in the
tripping circuits open when the test plug handle is inserted. The
contacts are arranged in such a way that the relpy is supplied with
currents and voltages when the test plug handle i$ in the intermedi-
ate position.

When the test plug handle is fully inserted (the test position) all
contacts in the test switch, except for the auxiljary d.c. supply of
the relay, are open and by-passing bars intetconnect adjacent
contact blocks in the current circuits thereby sHort circuiting the
secondary circuits of the instrument current transformers. When it
is in the intermediate position, only the tripping circuits are opened.
Consequently, when the test plug handle is fully Inserted, the relay
is completely disconnected from the instrument transformers.

A catch which holds the test plug handle in |the intermediate
position must be actuated to remove the test plug handle.

The operating characteristic of the measuring ¢lements shall be
checked by secondary injection. The measureménts can be per-
formed as described in Test Instruction RK 654-1p1 E Checking of
impedance relay RAKZB with the aid of test set type TURH.

The directional test described below is suitably chrried out before
the operate characteristics of the relay are checkefl and adjusted by
secondary injection testing. Approximate settings in accordance
with the calculated values are sufficiently accurate when perform-
ing the directional test.

A directional test shall be carried out before the ommissioning is
finalized. The test should be carried out with the lihe in service and
with a load of more than 0.2 x rated load. fThe load should
preferrably be slightly inductive in 'first quadrant of the R-X
diagram.

The test is carried out as follows:

Put in blocking pins type RXTB, in terminals 16 and 17 of the test
device RTXP 18 to prevent tripping.

Switch the RAKZB relay to measure phase impedante, by activating
the A/Y reconnection relay in RXZK 4.

Check that the diode marked "Y" on the RXZK 4 rellay is lit.

Note carefully the setting of factor D on the RAKZB relay if the
directional test is made after the secondary injection test. Set
D = 0.1 for all three phases.

Connect a variable resistor (R), a capacitor (C) and a voltmeter (V)
to the test wires of an RTXM ammeter test plug and to the neutral
voltage terminal as shown in Fig. l4. Insert the RTXM test plug in
the R-phase voltage terminal of the RTXP 18 test switch.
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The circuit gives a forward phase shift of the R-phase voltage to the
relay, i.e. the phase R measuring element will have its characterist-
ic angle tilted in direction of the R-axis. A capacitange value is
chosen which gives a phase shift roughly equal to the Hifference
between the characteristic angle  of the relay and the angle of the

load impedance, see the table below. ;

Resistance Capacitance Phase shift (P)
(ohm) (uF) 50 Hz 60 Hz

2 58 53

3 47 41

1000 4 38 33

6 28 24

Shorted 0 0
2200 6 14 11

Reduce the voltage Um until the ratio between Um and the current
to the relay correspond to the set forward reach Zf expfessed in
ohms per phase. If the load current is flowing in the|forward
direction (same direction as Zf) the impedance relay should|operate.

If no function is obtained, pull out the RTXM test plugland the
RTXP pins. Insert the RTXH 18 test handle in the test syitch to
short-circuit the current circuits. Reverse the current to phpse R of
RAKZB by interchanging the wires to terminals 3B and 4B on the
RTXP 18 test device.

changed and not on the A side as this will give an open

Note: Ensure that the wire on the protection side i.e. B pide are
current transformer secondary, which is very dangerqus.

Pull out the handle, insert the RTXP blocking pins pnd the
RTXM test pin and repeat the test.

The same test is made for phase S and T.
Reset the factor D to its proper value.
ions which give operation of the relay are first established|for all

three phases. The wires to terminals 3B-8B are then interchanged as
described above.

If the load current is flowing in the reverse direction, the cinnect-



Test on dc circuits
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RAKZB

¥l

et
L
p

i

I
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4
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= 3L
J\H.
B 3
)

Fig. 14 Connections for directional test of RAKZB gcc. to diagram
7422 005-CB.

Note: Test terminals 9-12 are for some versions |of RAKZB used
for the voltage circuits!

trip circuits should, if possible, be checked by tripping the associat-

The dc circuits for trip and alarm functions should be checked. The
ed breaker(s) when the relay operates.

Reset the indicating flags.

The impedance protection can now be put into servick.



TECHNICAL DATA

Rated voltage U,
Characteristic angle
Operate characteristic

Modified lens
minor/major axis ratio

Current scale factor Iy
Lowest operate current

Reach setting formulae in
forward direction Zf

in reverse direction Zr

Setting range
Accuracy
Reset ratio

Transient overreach at
I>1,

Operate time at

0.I<ZgZ5 < 100
0.5 < I/I, < 30

Reset time

Permitted auxiliary voltage
deviation

Permitted ambient
temperature

Percent change in operate

value per % auxiliary voltage

change

per °C temperature change

Overload capacity
continuous/1 s

Power consumption
Current measuring circuit
Voltage measuring circuit
Auxiliary voltage circuit

Auxiliary voltage dc
Electronic circuits EL
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110 V, 50 or 60 Hz
60° alterna*ivity 75°

Circular or modified ler‘s (fig. 5-9)
0.5,1,2.50r 5 A

See table |

Zr =-DxZf
D =-0.2 to +1

See table 2
<*r10% zs
<103 %

<20 %

12-32 ms acr?ss the contdcts
5-25 ms acrosfs the diode putputs
40-65 ms

~20 % to +10 %

-10° to +55°¢C

No change between -20 91 and +10
% of rated value

<0.2%

3x15/70 x Ia

0.24 VA/phase at Uy,

0.05 VA/phasejat I = I,
12 W (incl. RXTUG 2H

24, 48, 55, 110} 125 or 250 |
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Relay circuits RL 48-55, 110-125 pr- 220-250 V (for
external blocking)
Diode outputs 24 V, dc, max. |x load 1.5 W (63
mA)
Contacts RXME 18 RXZK 4
Max. system voltage dc/ac 450/400V  250/250 v

Current carrying capacity

(for already closed contact): ‘

200 ms/l's 55/30 A -/15
continuous 6A 5A t\

Making and conducting capacity
L/R > 10 ms:
200 ms/1 s 30/20 A 30/10|A

Breaking capacity:
ac, P.F. > 0.1 max 250 ¥ 20 A
P.F. > 0.4 max 250 V -

dc L/R < 40 ms at Up,
24V

48 v

55V

1iov

125 v

220V

250V

(o]
.
o

OO0.00D—-N
GN\»-‘-‘OOOO
IE>EE>> >

\h 00O
> > >

O~ NWH—~N

03 L
> >

Insulation tests

Dielectric test 50 Hz, | min:

voltage circuits to contact

circuits and ground 2.0 kv
current circuits to other

circuits and ground 2.5 kV
Impulse voltage test, 1,2/50 us,

0,5 J, both polarites 5.0 kV

Disturbance tests E’ﬁ‘l
1 MHz burst test, 2 s, ‘

common mode/transverse mode 2,5/1 kY

Dimension/Weight

Version -AC 45 36C, 4,9 kg
-BB 4S 36C, 5.1 kg
-CB 4S 42C, 5.9 kg
-DB 4S 60C, 9.5 kg

Reference Checking of RAKZB with test

set TURH Instr. RK 654-101E

Time-delay relay data table BOBJ‘-1603E

Pickup time-delay relay, RXKE 1 = B03-1613E

Test system COMBITEST B03-9510E

Mounting and connection B03-9301E

Dimensions B03-9382E
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Circuit diagram 7422 005-AC (RK 654 001-AC)
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L

WU 128, 12A

138

3-PHASE SHORT-CIRCUIT PROTECTION
3-FAS KORTSLUTNINGSSKYDOD

36C
01 [07 |13 [119 131

L_1is
~
ind
t.h

01 RTXP 18
10? RXTUG 2H
n RTQTC 061

ng RXZK &
RE)] RXME 18
327 RTXE 6)

TRIPPING OF CB ETC.
UTL. AV BRYTARE MM.

ALARM ETC.
SIGNAL MM,

ALARM LOSS OF AUXILIARY VOLTAGE
SIGNAL HJALPSPAMNINGSBORTFALL

CONNECTED WHEN RXZK & ARE
MEASURING PHASE-VOLTAGE ()
ANSLUTEN NAR RXZK4 MATER
FA SSPANNING (Y )

BLOCKING RELAY IN BLOCKING POSITION
BLOCKERINGSRELA 1 BLOCKERANDE LAGE

RTXE INEL(I)J‘[I)ED AT RL=48-55V

OR 220-2

RTXE INGZR VID RL=4B-55V
ELLER 220-250V

116 | 264v RESP. 110V OC c
13 |L8v 125V OC o)
12 |ssv 220V0C 2
m 250V 0C vl
1
—p
N
-y
w
Nl’ﬂ

)
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Ll [ 101 119 113 W ol ]
L# —— e ——— < {} - o 18 i 5 A ____.I
s el G s A :E | 3-PHASE DELAYED SHORT-CIRCUIT
_____ 959 by 28— + PROTECTION AND EARTH-FAULT PROT.
Jie-usy St = a3t 1 T 3-FAS FGRORG)T KORTSLUTN -SKYGD
2:5-:___{1.'\’." 1 " OCH JORDFELSSKYOD
e e e e T N o ! e

101 107 113 |19 131 [137

ilﬁ
RN

r=a |33 LS
1 ,.,:
L

101 RTXP 18
107 RXTUG 2H

3 RTATC 06}
19 RXZK &
: . 131 RXME 18
<4 B?  RXKE1
\ 37 RTXE S}
! 331 RX16 2
| 11 TRIPPING OF (B ETC.

UTL. AV BRYTARE MM,

2) ALARM ETC,
SIGNAL MM,

3) ALARM LOSS OF AUXILIARY VOLTAGE
SIGNAL HJALPSPANNINGSBORTFALL

L) BLOCKING RELAY IN BLOCKING POSITION
BLOCKERINGRELA | BLOCKERANDE LAGE

S} RTXE INCLUDED AT RL=48-55V
OR 220-250V
RIXE INGAR VID RL=4LB-55V
ELLER 220-250V

1.—.—..——.—_-—-"..._.._____._

L]
i
I
|
o
I
[
1
I
|
|
Fw
|
1
|
T

5
g =
e e e g

]

TERMINAL [ AT AUX. VOLTAGE EL
UTTAG | VID HJALPSPANNING EL

14 2LV 2 10V 0C
n3 L8V Ef 125v OC
112 SSv 220v OC
m 250V DC

o ———— e

Circuit disgram 7422 005-CB (RK 654 001-CB)
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Circuit diagram 7422 005-EB (BK 654 001~-EB)

<
—_——
..7L.

3-PHASE DELAYED SHORT-CIRCUIT
PROTECTION

3-FAS FORORGUT KORTSLUTNINGS-
SKYOD

36C
101 [07 |13 {119 131

3] &S

[t |
327 ;
w
w

101 RXTP 18
107 RXTUG 2H
13 RTQTC 062

19 RXZK &
RE)] RXME 18
B RXKE 1

327 RTXE S)
1) TRIPPING OF (B ETC.
UTL AV BRYTARE MM.

2} ALARM ETC.
SIGNAL MM.

3) ALARM LOSS AUXILIARY VOLTAGE
SIGNAL HJALPSPANNINGSBORTFALL

4) BLOCKING RELAY IN BLOCKING POSITION
BLOCKERINSRELA | BLOCKERANDE LAGE

S} RTXE INCLUDED AT RLs=48-55V
OR 220-250V

RTXE INGAR VID RLs48-5SV
ELLER 220-250V

é)

S ——
AT AUX. VOLTAGE EL
UTTAG VID HJALPSPANNING EL|

16 2LV RESP. 110V DC
13 LBV | 125v OC
n SSV 220V DC
m 29V DC

d ¢£1Z¢-¢00N

114
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1 5
a3 1) TRIPPING OF (B:S ETC
1 —8 = UTLOSN. AV ERYTARE MM
1 ~RA—L ] 2} ALARM TRIPPING STEP 1
I —w - SIGNAL UTLOSNING STEG 1
7) =] I ) 3) ALARM TRIPPING STEP 2
Sy = SIGNAL UTLOSAING STEG 2
2' = | » — 4) ALARM START STEP1
' | 24 g SIGNAL START STEG 1
3 =1 I 55 5) ALARM START STEP 2
Lot HERCTI PR .| S 11
T i 8 SIGNAL START STEG 2
| [ Y 61 ALARM LOSS OF AUXILIARY VOLTAGE
Bl — —1 | | —{i—_e ‘ SIGNAL HJALPSPANNINGSBORTFALL
I : }:m—!n_—s— 7) CONNECTED WHEN RXZK & ARE
e — 2t b MEASURING PHASE VOLTAGE [Y)
r | : 1 . £ ANSLUTEN NAR RXZK & MATER
I | t-m » FASSPANNING (Y)
I[ : by e 8) BLOCKING RELAY IN BLOCKING
POSITION
I | BLOCKERINGSRELA | BLOCKERANDE LAGE
D 1= 1 9) FORS. VID/WIRING AT RL = 220-250V
P L 101 FORB VIO/WIRING AT RL=110-125V
pas | 1) FORB VID/WIRING AT RL=48-55V
1 Bal B I 12)
v & TERFANAL AT ALK VOLTAGE EL
B s v o s B 28 UTTAG IVID FUISLPSPANHING EL
S . m 2 RESE MOV
S| i n3 | &8 Rese  v2sv
ffiit e e W | oeipese wame |
(1] 8 EL T 250V

Circuit diagram 7422 006-DB (RK 654002-DB)
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3-PH, SHORT-C IRCUIT PROTECTION
3-FAS KORTSLUTNINGSSKYDD

1> TRIPPING OF (8 ET(.
UTLSSRING AV BRYTARE h.nm,

t;:: ; F—-T- - 2> ALARR|ETC
—_—— —_——— ) .
LT T TT s:@m] n.m.
- B 1
TR c— : m IR I i i 3) ALARM LOSS OF AUXILIARY VOLTAGE
) L = A I L 51 HIALPSPANN INGSBORTFALL
. 101
RL+ _N_ﬁ EI o= : ] | 5) BLOCKING RELAY IN BLOCKING POSITION
Mo e TR 3z<J . | || BLOCKERINGSRELA | BLOCKERANDE LAGE
= e
o
n [_.__L\* o ——t || ||
T — N

3 ——
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Terminal diagram 7422 005-ACA (RK 654 001-AC)

LIKR) T —_
LXS) 3-PHASE DELAYED SHORT-CIRCU!IT
LT - PROTECT)

T 3-FAS FORPRSJT KORTSLUTNINGSSKYDD

7422 005-88,-E8 T RakzB 101

s) ———— ‘Er - o 1> TRIPPING §F (B ETC.
——— l UTLBSNING |AV BRYTARE M.H.
e T4A

S—=— i
- < .
RL 1:9:325[_#’&‘——‘3_1)_ = { 114' '{ 2 :me:‘(t
0, 5T ‘E |I w
|

3> ALARM LOS$ OF AUXILIARY VOLTAGE

——— ) | .
i; - [ — 1 .L%g SIGNAL HJALPSPANNINGSBORTFALL
e < —E, 1 H 5) BLOCKING RELAY tN BLOCKING POSITION
- gl L= | | BLOCKERINGSRELA | BLOCKERANDE LAGE
—_—— - P —
L I N T
= efe = Tle /7| 2Tm
Py pe— ~ ~ b e
3 S P [ St i 5 QY NGLAL
=3 N ] £ e g 12A
) ] %22 005-BBA:1 =
| IR 85485
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Terminal diagram 7422 005-BBA (RK 654001-BEB)
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L) o=
L2AS) —— = ————— 3-PHASE DELAYED T-CIRCUIT
LXT) === ——— PROTECTION '
X . . | 3-FAS FSRORSJT KORJSLUTNINGSSKYOD
7422 005-C8 RAKZ8 101 |

_—
3 101 o [j 3 —Il
- B EL 1< —— ’l
RL= == 1719:326 =1 g A | I

1) TRIPPING OF (B ETC
UTLOSNING AV BRYTARE n.m,

2) ALARNM ETC,
SIGNAL H.M,

|

| |

a> T _E/ SA | l'T—H
! I

33 ALARM LOSS OF AUXILIARY VOLTAGE
SIGNAL HJALPSPANNINGSBORTFALL

101

|
|
| ____%‘_;:?__

4) BLOCKING RELAY IN BLOCKING POSITION
BLOCKER INGSRELA | BLOCKERANDE LAGE

131:26

Terminal diagram 7422 005-CBA (RK 654 001-CB)
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LAS) ———r—1——— 3-PHASE DELAYED SHORT-C #RCUIT
LXT) ——— T—T—— PROTECTION
[ 3-FAS FSRORSJT KORTSLUTNINGSSKYDD
7422 005-86,-68  RAKZB 101 —
e N ml
i . '| 1) TRIPPING OF (B ETC. 'l
101 I
R ——————t oAl 7 | | UTLASNING AV BRYTARE n.

2) ALARM ETC.
SIGNAL n.1.

|

I

|
Lo === 119326 3_2): | .}l_]

s 2 SET

l

| SIGNAL HJALPSPANN INGSBORTFALL
< ﬂ———{l—;——l | S) BLOCKING RELAY IN BLOCKING POSITION
. o N

= | I BLOCKER INGSRELA | BLOCKERANDE LAGE
I

3> ALARM LOSS OF AUXILIARY TAGE

101
2h

131126

01
1A

8A
©
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Terminal diagram 7422 005-BBA (RK 654 001-EB)
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L2 L3

(a)(?)(r>
]

J-PHASE DELATED 2 STEP
SHORT-CIRCUIT POOTECT 10N
1=FAS FORDRAJT 2 STEGS
KORTSLUTNI NGS5 TO0

TRIPPING OF (B ETC.
UTLESNING AV BRYTARE M.

ALARM TRIPPING STEP 1
SIGNAL UTLSSNING STEG

ALARN TRIPPING STEP 2
SIGNAL UTLSSNING STEG 2

ALARN START STEP 1
SIGNAL START STEG 1

ALARM START STEP 2
SIGNAL START STEG 2

ALARN LOSS OF AUXILEARY VQLTAGE
SIGNAL HJALPSPANNINGSBORTHALL

BLOCKING RELAY IN BLOCYING POSITION
BLOCKER INGSRELA | BLOCKERA LAGE



ABB Network Control & Protection

ABB Relays AB ABB Relays AG

S—721 71 Vasteras, CH-5401 Baden,
Sweden Switzerland

Phone +46 21 321300 Phone +41 56 75 23 86
Fax +46 21 146918 Fax +41 56 22 67 18

ABB Stromberg Power Oy/Relays
SF-651 01 Vasa,

Finland

Phone +358 61 16 21 11

Fax +358 61 16 1094

ABB Power [T&D Co.
Relay Division
Coral Springs, Fla., 33065 USA
Phone +1{305752—-6700
Fax +1;305 752-6700
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