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ASS Relays

Type RAKZB
Three-phase impedance relay

~ .,

(83 02 43)

Application RAKZB is a three phase iInpedance relay with manY~ .erent . applications. Due to the adjustable reach both in the orward and

reverse direction the relay is very suitable as line pro tion or as start
relay in distance protection.

RAKZB can be used instead of the overcurrent protf on for cables,

transformers or bus bars at varying short-circuit curr ts. The relay

can also be used as back-up protection for generato transformer
units and as underexcitation protection for generato.

RAKZB can be obtained with either modified leDs c acteristic or
with a circular characteristic. The leDs is osed for lon lines and heavy
burden to obtain enough margin between the reach o the relay and
the load impedance. The characteristic angle is either 600 or 75 o.
RAKZB is equipped with areconnection relay, which when activated
switches thevoltage measuring circuits to measureph -to-neutral
voltages.
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A ground-fault relay which activates this recon ection relay is
included in one version of RAKZB. For the other ersions one can
use a separate external ground current relay to con roI the reconn-
ection relay. A LED marked "!:.l" indicates when th reIay measures
phase-to-phase voltage. A LED marked "y" indicate when the relay
measures voltage to neutral. A blocking relay which hen activated,
prevents operation for fuse failure and power swings.

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

RXZK 4-
Sta tic impedance relay built up with analogous and igital circuits.
The relay has three separate measuring circuits (R, S, T) on three
identical printed circuit boards, each equipped with output relay
and a diode output. One common printed circuit boa d takes care of
the common operations such as auxiliary voltage sup ly, blocking of
operation, rough setting of the reach (A) and the volt ge circuit Å lY
reconnection. The relay has no input transformers in the voltage
circuit. Instead a Y -connected resistance chain the voltage
circuit is used which is galvanically connected wit the auxiliary
voltage circuit.

Therefore the auxiliary voltage circuit must be galva~.caIIY separat- ed from other dc vol tage and ground. On the relay there are two

LEDs which indicate the connection of the rela :.Ii or Y. The
operate value of the relay is set with knobs on th front of the
relay --I~--'".

."--: t-: ) iJt ;;;:-;i:)~

'1:1::

A -one knob for stepwise (', 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.'
to 10.') 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

Fig. l Setting knobs A,B,D and LEDs on RXZK 4 (790180)
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RXME 18
1Auxi1iary relay with indicating flag and, two normal y open contacts.

Used in the tri p circuit. ~;

RXKEl '

~Time-lag relay with two normallyopen I contacts. U ed to delay the
trip function. :

RXIG 2
Current relay which measures the zero sequent cur nt and has two
transfer contacts. Osed to controi the reconnection relay to switch
the voltage circuit from the phase-to-phase voltaget )to the voltage
to neutral (y) at ground-faults.

RXSF l
~Alarm relay with indicating fiags and normallyopen contacts. Used

in the trip circuits of the two step version. A t the st rt operation of
the impedance steps RXSF l also gives alarm.

RXTUG 2H
~Dc/Dc converter with galvanically separated inpu s and outputs.

Used to supply the electronic circuit with auxiliary vitage.

RTQTC 061
tA transformer module which contains three airgap t ansformers for

the current circuit. The module can be obtained for t e current la =
0.5 A, 1 A, 2.5 A or 5 A.

RTXP 18
Test switch. At testing the test switch RTXH 18 is in erted inta this
test device. The test device has sequence controiled ontacts. When
the test hand le is inser ted inta the test device the larm and trip
circuits are opened. Thereafter the current transf mers circuits
are short-circuited. Then the measuring current and the measuring
voltage supply to the relay is interrupted. The test evice and the
test hand le are included in the test system COMBITES .

MODE OF OPERA nON
The operation is determined both by the connectio and type of
fault. In resonant grounded networks the relay n mally is 11 -
connected and operates for two- or three phase fa lts. In solidly
grounded networks the retar normally is Ll-connected ut will be Y-
connected by aground current retar at ground-faults.

The voltage ph ase s R, S, T and the neutral N are connFcted directly
to the star-connected voltage divider in RXZK 4. I

In the transformer unit RTQTC 061 the current is fedr ver a mode1

impedance and a current which is proportional to e 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 fl/y reconnection ~ relaY (4) the

voltage to neutral or the phase-to-phase voltage is co veyed to the

measuring units for each phase.



U~3-3213 E4

Block diagram type RXZK4 + RTOTC 061

S

I. Measuring and controi jnputs
2. Setting circuit for the reach
3. Voltage circuit "subtraction circuit"
4. LI /Y-reconnection relay
5. Analog sjgnal processor
6. Square wave converter
7. Phase comparator (exclusive -OR)
8. Pulse generator (Oscillator)
9. Pulse counter
10. Summation point
II. Drive circuit with reset delar
12. Circuit for output blocking
13. Output relay and diode output
14. Ajrgap transformer
15. Circuit for setting of the compensation degree

Fig.2 Block diagram

The quantities Ul, U2 and U3 are developed in the a1alOg signal
processor (5) according to the formulae:

UI = Ilf -U U2 = IZr -U

U3=~~2 =Ix ~~ -u
2 2

The operation of the reIay is based on the relative differ tnce of the
angIe between the vectors UI, U2 and UJ.

UI ~n? U2 gives a circ~la: or Iens characteristic whiIe Ut gives the
modlfIed Iens characterlstlc. ,
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The three measuring quantities derived in block (5) a e converted in
the square wave converter (6) into square wave sig als and fed to
the phase comparator circuit (7) which controls the pulse counters
(9) so that these obtain a number of pulses from th oscillator (8).
The phase angle measurement is done with the puls generator (8)
and two binary counters (9), one for the circle or len and the other
for the extra circle in the modified lens characteristi. The counters
are preset for a certain number of pulses. If any of th counters in a
phase reaches its limit value (some redundancy) this p Is is locked in
and output signal is obtained over a relay contact o diode output.
The relay can be blocked by an external signal. I can also be
blocked if the auxiliary voltage will be top low or if t e current will
be lower than 0.2 la.

The retar has a setting D which determines the revers~ reach Zr.
Zr = -DZf. I

Fig.3 F ig. 4Circular characteristico o90 < arg U2 -arg Ul < 270
Modified lens Cxracter istic3 o o
l 5 < arg U2 -arg Ul < 225

and that
o o90 < arg U3 -a gUl < 270
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Recommended operate curves for different applications..

@= 3-phase fault and normal duty
@= states 2-phase fault and when K=l, also l-phase fault

Fig. 5. Normally the circular characteristic is used. I the figure
2r = 2f and cx= 600

x
lI/p h ) (ö)

Fig. 6. The offset characteristic is used when different reaches
in the forward and reverse direction are required.
In the figure Zr = + 0.2 Zf and cx = 600

~.L~'J

Fig. 7. To obtain better margin between the reach of the relay
and the load impedance, in some cases a relay with the character-
I,stic angle cx = 750 is preferred.
Jn the figure Zr = + 0.2 Zf

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 Zr = + 0.2 Zf and <X = 60 o

Fig. 9. As underexcitation protection select a relay with
o<X. = 60 and reversed relay current.

In the figure lr = 0,2 lf.
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Table 1. Measuring quantities and reaches at different types of faults

Type of fault l-phase fault 2-phase fault 3-Phife fiult

y 6Diode indication 6

'Example on tault
current and yoltage ted
to the relay

U Iph)

URN USN UTN USR UrsMeasuring voltage URT URT USR Urs

Measuring turrent fR IS 'T 'R IS ly 'R IS

\ Measuring circuit
) in RXZK I. R s T R s T R

Measuring angle cx IX ~ 30.IX

0.2 x f

1+K
0.2 x f

2
~
lfi

Factor (1

Relay reach in direction
of measuring angle z -~ I L- (.!l/ph)f- 1. K BIla

K: I~ I3Z1

f = rated frequency lO = lera sequence impedance

Z 1 = positive sequence impedance

Table 2 Limits of reaches as a function of type of
fault and different values of the current la

Current At 3.-f~uIt
SO Hz l

ohms/Pha~e

At 2~-fault
50 Hz

ohms/phaseIi

O,SA
1A
2,SA.
SA

5,1.-2012,7-10
1,1-1.1
0,51.-2 .~

1.,8-178
2,1.-89
0,95-35,6
0,1.8-17,8

Table 3. Design of circular and modified lens characteristic.
The circle is obtained with 1 as centre. The '!n'Ödified
lens is obtained with a combination of 3 circles with
2,3 and I. as centra.

Centre Equations ta' the radii
of the circles

Equatlons for the coordinations
of the centra

ZfR = -(1-Dlcos (X
2 r=~

2

x =~ /1-DJsin ~
2

r=~
.[i2

R = ~ [11-01(os (X -11+0Isin CX J
2

X = ~ [11-0Jsin (X +(1+01(os CX J
2

R = ~ 13-01c05 CX
I, ba

r=~3

X :~ (3-0IsinCX
~ Fig 10 Circular (a)iand modified l tnS(b)

characterist}csz, .
R = -[11-0Ic05 <X .(1+015mIX J

2 (1.D) Zf
r=~lo

z
x = -1 [11-0Isin!X. -11+0kos!X.]

.,
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INSTALLATION
On acceptance, the relay should be inspected Wit

~ respect to

physical damage and, thereafter, should be stored in it box in a dry

space and in a temperature of between l'O-250C untO it is to be
installed.

All internal connections between the units are alre4dy made on
deliveryand only the external connections remain to be Imade.

Protective relays which are supplied readY_installe ~ in a relay cubicle are jointly tested with the other components in the cubicle.

Additional joint tests during installation are not ne essary. This
simplifies installation and perrnits rapid commissioning.

RAKZB is to be connected according to the terminal dia~rams.

MAINTENANCE
Under normal conditions, RAKZB requires no special ~ aintenance but should be protected against dust, moisture and corr sive atmos-

phere. The covers should be mounted correctly in pI ce and the
holes in the covers blanked off with removable plastic pI gs.

When inserting or removing units, as when resetting, f connection etc., care must be taken to prevent unwanted operatio. Normally,

the relay should be disconnected but it is of ten suffici nt to block
the tri p circuit with an R TXB type trip-block plug, whic is inserted
in the test switch.

In exception al cases, burned contacts can be dressed wi a diamond
file or a very fine cut file. Emery cloth or the like s ould not be
used, as grains of emery can become affixed to the ntacts and
cause malfunction. Under normal operate conditions nd in non-
corrosive atmospheres, maintenance tests are recomm nded every
second year.

SETTING, TESTING AND COMMISSIONING

Equipment for the tests

For the test recommended here, the following equipmen~ is suitable:

o

o
o
o
o
o
o
o

Secondary injection testing set, e.g. type ,TURH, see nformation
RK 915-300 E.
Multi-purpose instrument. I
Time-recorder, e.g. AEG Sekundenmesser.
Test-p1ug hand le type RTXH 18. «'
Trip-b1ock plug type R TXB. ~~,;
Ammeter test p1ug type RTXM. i,
Variab1e resistor ~ ~
CaDacitor
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Check and testing

The follow~ng chec~s, settings and testk are made Lefore the relay

can be put Into serVIce: r r

o
o
o
o
o
o

General inspection
General check of connections
Setting of the relay
Secondary injection test of the relay
Primary tests
Test on dc circuits

General inspection

Check that all components according 10 the CirCl t diagram and apparatus list are included and that th~re is no vis ble damage on

the relay. also check that the plug-in ~nits have t e correct data
(rated voltages, impedance range and i

l time-scale) acc. to the

apparatus list.

G~eral che~of connection

~Check that the external wiring is in atcordance "th the circuit
diagram. The polar ity of the auxiliary; voltage co nected to the
relay should be checked. Check also ca~efully that has e currents
and voltages are correctly connected to the relay.

~Check that the current ratio of the CT's nd the volt ge ratio of the
VT's stated on the rating plates of the transformers correspond to
the values stated in the drawings. I

It is assumed that the external circuits ~ave alread
~ been checked

with regard to insulation between phase~ and betw n phases and

ground.

Measure the resistance of the current !circuits frot the cubicle terminals. At 5 Arated secondary curr,nts aresis ance of 0.5-1

ohm would be expected for the externa11 circuits. F r the internal
circuits in the cubicle a very low re~istance va e should bemeasured.

Check also that no interruption of the c~rrent circUl* s occur when
the RTXH 1& test-plug handle is inserte<!f and withd wn from the
RTXP 1& test switch.

Setting of the relay

General The impedances in the network are converted to the Jecondary side
of the instrument transformers by means qf the formu~:

~sec

prim
z

sec -u x ~xz
Isec prim
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I A + IB IB
Z = ZL1 +( ~I) ZF = ZL1 +(1 + I

A A f F

E)

Determination of setting factors

Impedance settmg

U2Z load (min) = Smax

where

u = line voltage in kV

Smax = max. apparent load in MY A

Point A IS

ZFalit =ZL 1 .(1. J:-) ZF
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d) Choose asetting factor A equal t~ or less th~n 10 times the

calculated ratio ~ (nearest settable ~umber) I

e) Insert the selected value of A in the
I formUla accl to c) above and

calculate the B-factor. r

f) Insert the calculated figures for ~ and B in the formula and
check that the chosen value Zf is ob~ained, i.e.

f x 0.2

Ia

Ax BZf = ohms/phase {or 3-phase ~ults

x'fY

The time-lag is set on relay RXKE l, po~. 331.
Example on
calculation

Example 1

Fig. 12 RAKZB as back-up S/C protectior for generator

Data:

Rated frequency = 50 Hz

Ratio of voltage transformers: kV

Ratio of current transformers: 2500/5A

Short-circuit voltage of step-up transformer: 10 %

Current scale facto r of RAKZB, la = 5A

For this application, a circular characte f istic with ~ = -Zf (fig. 5)
should be used due to the phase sh f t of the pparent fault
impedance in case of faults on the high v ltage side.
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Assume that RAKZB is set to 70 % of the 3-phase loa~ .impedance
and that the relay is lJ. -connected. i I

Secondary setting:
100 2500Z = 16000 x ~ x 2.99 = 2.:ll ohms/phase

A 5x'f3'B = 9.33 x 0.2 x 50 = ~

Chose A = 80

Check:

0.2 x 50 80
x- 9.9 = 9.33 ohms/phase

5x\f3'
Example 2

RAKZB as back-up impedance protection for line

Data:

= 3.8 + j 30 ohms/phase

= 32 + j 110 ohms/phase

Rf

S

= 20 ohms (at earth-faults)

= 150 MYA (maximum)

where

positive-sequence impedance of the protected \ zone in

ohms/phase

impedance of the protectedzero-sequence
ohms/phase

zone In

Rf fault (arcadditional
resistance)

and towe~ingresistance foot=

s

u
'tji

The reverse reach shall be limited to about 10 ahms/phase.
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Min. load impedance:

Secondary impedances:

lIL = (3.8 + j 30) x 0.2 = 0.76 + j 6 = 6.05

= (32 + j 110) x 0.2 = 6.4 + j 22 = 22.9

mO ohm~/Phase

mo Oh~s/Phase
Rf = 20 x 0.2 = 4 ohms

221 +2021oop = -3 + Rf

z -~~ + j ~) + 6.4 + j 22 4
loop -3 +

&QO ohms= 6.6i1o + j 11.33 = 13.1

= 323 x 0.2 = 64.6 ohms/phase
ZOoad) min

A loop impedance setting of 13.1 oh,Js for sing14-Phase fau1ts

coresponds to Zf = -lf,! = 6.55 ohms per ptilase for 2-p~ase fau1ts.

A Z = 6.55

B z = 6.05 mo ohms/phase on
and 3-phase characteristic

ttie 2-phase Fharacteristic

C R = 4 ohms Joop resistance for singJe-phase fauJt to
~ over

cJose up earth-fauJts, cor!e~ponding to ~ = 2 oh s/phase

on the 2-phase characterlstlc

D X < 2 ohms/phase
reverse



UGO'-3213 E
14

Setting factors:

A la x V3"
B = Zf x 0.2 x-SO

-

l x~

10x 5-::B"" Il ohm/ph

Check

Z -Q.l x 5Q
f- lxVY

Choose A = 10
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Secondary injection test

The relay is provided with the COMBITEST test switch type
RTXP 18 acc. to Cata1ogue B03-9510 E. The con act in the current
circuits switch without interposing break and t e contacts in the
tripping circuits open when the test p1ug hand1 is inserted. The
contacts are arranged in such away that the re1 y is supp1ied with
currents and vo1tages when the test p1ug hand1e i in the intermedi-
ate position.

When the test plug handle is fully inser ted (th test position) all
contacts in the test switch, except for the au xiI arr d.c. supply of
the relay, are open and by-passing bars inte connect adjacent
contact blocks in the current circuits thereby s ort circuiting the
secondary circuits of the instrument current tra formers. When it
is in the intermediate position, only the tripping c. cuits are opened.
Consequently, when the test plug handle is fully nserted, the retar
is completely disconnected from the instrument tr nsformers.

A catch which holds the test plug' handle in Ithe intermediate
position must be actuated to remove the test plug ~andle.

The operating characteristic of the measuring
~ ements shal1 be

checked by secondary injection. The measurem nts can be per-

formed as described in Test Instruction RK 654-1 1 E Checking of
impedance relay RAKZB with the aid of test set ty e TURH.

The directional test described below is suitably c rried out before
the operate characteristics of the relay are checke and adjusted by
secondary injection tes ting. Approximate settin s in accordance
with the calculated values are sufficiently accura e when perform-
ing the directional test.

Directional test A directional test shall be carried out before the ommissioning is
finaIized. The test should be carried out with the Ii e in service and
with a load of more than 0.2 x rated load. he Ioad should
preferrably be slightIy inductive in 'first quadr nt of the R-X
diagram.

The test is carried out as follows:

Put in blocking pins type RXTB, in ter~inals 16 a1d 17 of the test
device RTXP 18 to prevent tripping.

Switch the RAKZB relay to measure phase impedanbe, by activating
the 11 ly reconnection relay in RXZK 4. I

Check that the diode marked "y" on the RXZK 4 rel~y is lit.

Note carefully the setting of factor D on the RAt B relay if the
directional test is made af ter the secondary inj tion test. Set
D = 0.1 for all three phases.

Connect a variable resistor (R), a capacitor (C) an~ a voltmeter (V)
to the test wires of an RTXM ammeter'test plug an to the neutral
voltage terminal as shown in Fig. 14. Insert the R XM test plug in
the R-phase voltage terminal of the RTXP 18 test sitch.
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The circuit gives a forward phase shift of the R-phase vol age to the
relay, i.e. the phase R measuring element will have its ch racterist-
ic angle tilted in direction of the R-axis. A capacitan value is
chosen which gives a phase shift roughly equal to the ifference
between the characteristic angle of the rel~y and the a gle of the
load impedance, see the table below.

Phase shiit ~o)
50 Hz 60 Hz

Resistance
(ohm)

Capaci tance
(jJF)

2
3

58
47

53
41

1000 38
28

33
24

---
O

4
6

Shorted o

2200 6 14 11

Reduce the voltage Um until the ratio between Um and th' current to the relay correspond to the set forward reach Zf exp essed 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 Plugf nd the RTXP pins. Insert the RTXH 18 test handle in the test s itch to

short-circui~ the curre.nt circuit~. Reverse t~e current to ph se R of
RAKZB by mterchangmg the Wires to termmals 3B and 4 on the
RTXP 18 test device.

Note:

Ensure that the wire on the protection side i.e. B t ide are

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

current transformer secondary, which is very dan ger us.

Pull out the handle, insert the R TXP blocking pins pnd the
RTXM test pin and repeat the test. I

The same test is made for phase S and T.

Reset the factor D to i ts proper value.

If the load current is flowing in the reverse direction, the C! nnect- ions which give operation of the relay are first established for all

three phases. The wires to terminals 3B-8B are then intercha ged as
described above.
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Fig. 14 Connections for directiona1 test of RAKZB,CC. to diagram 7422 0O5-CB.Note: Test terminals 9-12 are for some versions of RAKZB usedfor the voltage circuits!
Test on dc circuits The dc circuits for trip and alarm functions shouldte checked. The

trip circuits should, if possible, be checked by tripp. g the associat-
ed breaker(s) when the relay operates.

Reset the indicating flags.

The impedance protection can now be PUlt into servic~.
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TECHNICAL DA TA Rated voltage Un 110 V, 50 Of 60 Hz

Characteristic angle

Operate characteristic

Modified jens
minor/major axis ratio

Current scale factor la 0.5, 1,2.5 ot 5 A
Lowest operate current

See table l

in reverse direction Zr Zr = -o xli
io = -0.2 to +1

Setting range See table 2

Accuracy < ~ 10 % Zf

Reset ratio < 103 %

Transient overreach at
l> la < 20 %

12-32 ms acr~ss the cont4cts
5-25 ms acro~s the diode ~utputs

Reset time 40-65 ms

Permitted auxiliary voltage
deviation -20 % to +10 %

Permitted ambient
temperature -100 to +550C

No change be~ween -20 ~ and +10
% of rated va1~e l

oper C temperature change < 0.2 %

Qyer load c~pac!!y
continuousjl s 3 x la/70 x la

~ower consumptio~
Current measuring circuit
Voltage measuring circuit
Auxiliary voltage circuit

0.05 V A/Phase~ t I = la
0.2~ V A/phase at Un
12 W (incl. RX UG 2H

~:uxiliary voltage~
Electronic circuits EL 24, 48, 55, 110~ 125 or 250 ~
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Relay circuits RL 48-55, 110-125 ~r' 220-250 V (for
externa! b!ockin~)

24 V, dc, max- Ix load 1.5 W (63
mA)

Diade outputs

RXME 18
450/400 V

RXZK 4
25ÖT'f50 V

Contacts
Max. system voltage dc/ac

Current carrying capacity
(for already closed contact):
200 ms/l s
continuous

55/30' A
6A

-/15 ~
5A I

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

Breaking capacity:
ac, P.F. > 0.1 max 250 V
P.F. > 0.4 max 250 V
dc L/R < 40 ms at Un
24 V
48 V

55 V
110 V
125 V
220 V
250 V

20 A -
8.0 A

20 A
18 A
15 A
JA
2.5 A
1 A
0.8 A

2.0
1.0
0.8
0.4
0.3
0.2
0.1

2.0 kV

2.5 kV

Insu1ation tests
Die1ectric test 50 Hz, 1 min:
voltage circuits to contact
circuits and ground
current circuits to other
circui ts and gro und
Impu1se voltage test, 1,2/50 us,
0,5 J, both polarites 5.0 kV

Disturbance tests ~I
1 MHz burst test, 2 s, 'i
common mode/transverse mode 2,5/1 kY

Dimension/Weight
Version -AC

-BB

-CB
-DB

45 36C" 4,9 kg
45 36C, 5.1 kg
45 42C,' 5.9 kg
45 60C,', 9.5 kg

Reference
Instr. RK 654-1 lE
BO3J.1603E
BO3~16l3E
BO3..95l0E
BO3~9301E
BO3~9382E

Checking of RAKZB with test
set TURH
Time-delay relay data table
Pickup time-delar relay, RXKE 1
Test system COMBITEST
Mounting and connection
Dimensions

A
A
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3-PH1f;E ~T-( IR(UI T PROTECTION

3-FA~ KIRTSLUTNINGSSKTOO

1) TRIPP~~ OF CB ETC.
UTLöS+ING AV BRYTARE n.n.

LI(R) ---r L2(5) ---
FT--- LJ( T) ---T-r--

.I

2> ALARnIETC.
SIG.'IAIj n.n.

3) ALARM ~OSS OF AUX I L I ART VOL TAGE

S I r.NALj HJALPSPA~ I NGSBORTFALL

5) BLOCICIf.6 RELAT IN BLOCICI~ POSITION

BLOCICE~II«;SRELA I BLOCICERANDE LAGE

I !
+ ++ -

EL

Terminal diagram 7422 005-ACA (RK 654 0Ol-AC)

L I (R) ---, L2<S) ---
FT--- L3CT) ---T-r--
..I

)-PHASE t ATED SHDRT-CIRCUIT

PROTECT I

)-FAS FöR OJT KDRTSlUTNII«;SSKTDD

1) TRIPPING tpF C8 ETC.
UTLöSNII«;!AV BRYTARE M.M.

2> ALARM ET(~
SIGNAL n_t.

) ALARM LOS$ OF AUXILIART VOLTAGE

SIGNAL HJ~LPSP~ING5BORTFALL

5) BLOCKI~ *ELAT IN BLOCKING POSITI()I

BLOCKERIN4SRELA I BLOCKERANOE LAGE

..
Et.

Terminal diagram 7422 005-BBA (RX 654001-BB)
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]-PHASE DELATED:tT-CIRCUIT PRDTECTION

J-FAS FöRDRöJT KOR SlUTNINGSSKTDD

I) TRIPPING OF C8 ETCj

UTLöSNING AV BRYTAItE n.n.

2) ALARM ETC.
SIGNAL M.M.

) AlARM LOSS OF AUXI41ART VOLTAGE

SIGNAl HJALPSPA~I~SBORTFALL

~) BLOCKING RELAT IN ej.OCKIt«; POSITICJj

BlOCKERIN&SRELA I B~OCKERANOE LAGE

I I
+ -
EL

Terminal diagram 1422 0O5-CBA (RX 654 OOl-CB)

)-PHASE DELATED SHORT-ct UIT PROTECTII»I

)-FAS FöRDRöJT KORTSLUT '~SSKTOO

I) TRIPPING OF C9 ETC. I
UTLOSNII«; AV BRTTARE n.ri

2) ALARM ETC.

SiGNAl M.M.

]) AlARrI LOSS (I' AUXILIART tOLTAGE

SiGNAl HJAlPSP~~INGSBORtFALl

5) BLOCK!/«; RELAT IN BLOCKI~ POSITII»!

BLOCKERINGSRELA I 8lOCKE~ANOE LAGE

EL

(RE: 654 OOl-EB)Terminal diagram 7422 005-BBA
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1) TRIPPI~ II' C9 ETC.

UTLöSNING AV BRYTARE mTerminal diagram 7422 OO6-DBA (RK 654 0O2-DB)
ALARM TRIPPING STEP I

SIGNAL UTLöSNING STEG

ALARM TRIPPII«; STEP 2

SIGNAL UTLöSNII«; STEG 2

ALAI/M START STEP 1

SI(,NAL START STEG'

5> ALARM START STEP 2

SIGNAL START STEG 2

oj ALARM LOSS OF AUXILIART VI\LTAGE

SI&NAL HJALPSPANNIN&SBORT~ALL

7) BLOCkil«:, RELAY IN BLr-:~IN(j POSll10N

BLOCKERII«;SRELA I BLOCkER~ l~(,f



ABB Network Coiltrol & Protection

ABB Strömberg Power Oy/Relays
SF-651 01 Vasa,
Finland

IPhone +358 61 16 21 11
Fax +35861161094

ABB Relays AG
CH-5401 Baden,
Switzerland
Phone +41 56752386
Fax +41 56226718

ABB Power &D Ca.
Relay Divisi n
Goral Sprin S, Fia., 33065 USA
Phone +1305752-6700
Fax +1305752-6700

ext 2283

ABB Relays AB
S- 721 71 Västerås,
Sweden
Phone +46 21 321300
Fax +4621 146918


