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Breaker failure rellay type RAICA

] Provides local back-up protection when & primary
gireult breaker has failed %o operate

0 Tnitiates tripping of adjacent back-up breakers fox
discormection of the fanlt, thus preventing power
syatem instability

o Uontaing static current measuring unite with short
pick-up time and short resetting time

0 Includes static time measuring units with excellent
time measuring accuracy and very short overshoot time’

o Operatea correctly even with saturated current trans-
formers

o Has no pover consmmpiion in the suxiliary woltage clr-
cult during normsl service

(822618)

Pig, 1: Eresker Failure relay type RATCA with one time step.
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The protective relaye are required to rapidily initiate fault
clearing by powsr civcuit breakers when for example a short
cireult oceours in the power system, conssguently isclating the
faulty section of the syatem.

It iz then important that the power circult bresker cperates
correctly, so that the fault clearing iz done quickly,

However, thers ies always a Tisk that the breaker will not
guccesd o interrupt the fanlt current and that the fanlt clear—
ing time will be dependent on how fast the back-up protection
gehlemes can initiate fawlt clearing.

Increazing power systen complexity demands shorter and shorter
faunlt clearing times, for example to maintain the sgtability of

the power syobemt. It iz therefore often necessary fo provide sach
circuit breaker with a local back-up protection schems, comprising
a breaker failure relay, If a power circuit breaker is unenccess-
ful o clear a fault, for example due fo A ptucked bresker pole,
tripping of adjacent cireuit breakers iz provided by the breaker
failure relay after a preset time,

A gimple and gecure way to verify correct operstion of a4 power
elreuit bresker is to detect that after a certsin time, vhich is
gufficiently long for the odirewit bresker to normally operate,
thers is znie longer sny curvent through the breaker. Type RAICA
has threse current measuring units vhich preovide a possibilify o
measurse the three phase cwxrrents or two phase currents and the
Zerc seguence current.

The brsgaker fallure relay is ot supplied with awxiliary wvoltage
during norwal service, This feature results in no battery drain ag
the ourrent meszsuring units are not contirmously supplied from the
auxiliary voltags source, #o there will he =ers power consumption.
An additional advantage iz alse obtained. FPoseible comtact distur-
bances are prevented if the relay is aupplied with a diatorted cur-
rent close to the set walue, since the d.c. power is only swpplied
during a fault for which the relay iz initiated to operate.

Fhe tripping impwlse of the pretective relay which starts the bres-
ker failure relay 1s supplied via the contacits of the current mes~
snring wmits to & time measnring vnit, If the current through The
power circuit breaker still is asbove the set value of the current
meaguring uwnitz after the get time, the bresker failure reley pro-—
videg a tripping impulse Ho adjacent cirouwit breakera in the same
station,
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Type RALCA is available with one ox two time steps, that

iz with gne time meaguring wnit snd with fwo time messuring
wnits. The two step version provides addsd security for
tight bresker fsilure mergina, One step of the version with
twe time gtepe can be set short and be started by for example
& thres-phase short-circuit relay. This provides shorter
tripping timee for faults which cam cause instability in
the system. Howewer, this must be compared with the risk
when having decreased marging beiwsen the normal clearing
time of the breeker and the set time of the time measuring
unit,

Thua RATCA weraions with two time stepe can be vaed in appli-
cationa when it ig desired fo differentiate between two
different types of faults. For example, one time measuring
it iz gel short for three phasge faulis which are the least
probable in gecurance, but moat severe to the stability of
the syatem, The other time measurdng unit iz get longer o
rrovide greater bresker failure margin, becanse all other
types of faulta are wmost probable but less critical than
three—phage faults, and they have longer allowable c¢laaring
times, '

The total clearing time of the breaker failure relay iz shown
in Fig. 3%, illuatrating & time co-ordination chart, sees
page 6, '

Auxiliéry relay for additional primaxy tripping impulss

Filter unii

The RATCA relay also includes an awstdliary relay which

. inatentanecusly seals in throvgh the contactes of the cuerent

measuring units, Contacts of the auxiliary relay send a second
trip =ignal via separate wires to the sescond trip coil of

the primary cimcuit breaker to assure that 1t receives a
tripping impulege, Thisz feature would prevent tripping of the
back-up circuit breakers if the normal tripping cirvewit has

an initsrtruption. Thus, only the primary circuit bhresker wounld
be tripped instead of the back-up circuit breakers. The phage

. current meapuring wnitg wvhich wers operated by load current

would reset the time measuring wnit after the auriliary relay
trips the primery cizcuit breskez.

& filter wit is provided to Iincorporate additional appli-
cation features. The funeticons of the filter umits are
described on page B.

(o—operation with bus protection

The RAICA versions are designed Ffor bus protection appli-

~cations, However, there iz also a gpecial space~reducing

RAIGA version available for appiications together with bus
differential wrelays, for example type RADES. Dec pages
12 end 22.

ASEA 5-7M 85 Wietarfe Sweden
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Fig, 2a: Exami:ele of application, =ingle bus. I the power circuit

brazker BY doeés not clsar & fault on line L2, the hreaker
failure relay PFRZ provides tripping of circult breakers
Bl and E3.

Primary tripping impulsze from the disztance relays.

The breaker failure relay type RALCA is started when the auxi-
liary woltage supply is switched in by the distance relay.

Type BATCA provides ingtantaneous tripping impulse to ite
"own" power circult bresker.

TPripping of adjacent breakers after the set delay.
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i " Fig. 2bs Dxample of application of RAICA with two time steps.

1)

Frimary tripping impulse from the three-phease distance
and short-circuit relagya,

The breaker failure relay type RA4ICA is startec by
the auziliary volitage supply being switched in, The
short time step is started by the overcurvent pro-
tection.

Type RATCA provides Ingtantapecvs tripping Impulse
to 1tz "own" power circuit bresker,

Tripping of adjacent breakers after the set delay.

For certain types of faults, the short time atep
provides a rapid stop of the generator. Information
on the type of fault will be provided from the over—
current protection, sée GIRCTIT DIAGRAMS on pages 20
and 21.

ASEA 5721 B3 Wasterds Bwodon
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Fault ooccurs
t
Normal dlearing Hme
Normal Fratectiva rafay, Rasetfing FHme of fe
clearing | | for ex distance refay current meas urineg ks
Breqker -
interrugting  fime fMargin
SeF fime of the fiae Tiophel Back-Gp breaker | Margin
: ) measuring unft retagy  inferrupting fime
Inoperafive - : Hime
breaker Breaker foilure relay stard
Tofal clearing Fime of the breaker fadlure reloy
Maximum fewlt clegring Hae before syﬁem instability

Fig, 3: Time cowordination chart. Disgram for events with normal
clearing (correct Lrssker opersation) and with inoperative

hresker.

DESIGN AND MOTE OF QFERATION

The bresker failure relay type BAICA comprises a test switch
in wnits, terminal bases, and mounting accessories type COMB
The tept pwitch and the terminal bases are screwed to two appa-
ratus bara. The plug—in unids are screwed to the terminal bases and .
all wiring between the components of the relay are done at the rear

of the terminal bases.
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Fig. 4: Bagic design of type RANCA. The digits wnderlined
in the %ext helow dencte the physical positlon of
the various units of the relay.

Baglic breaker failure relay units
J0, Test switch type RTXP 18 has most of the input and out-
put wires comected to ite rear 20 4 terminsls with wires
fitted with COMBIFLEX® sockets, Additional commections are
done directly oo the terminal bases.

& complete sgoondary testing can be performed with the two
components of the testing system COMBITEST, the test switch
RTEF 18 and the test pluz handle type RT¥H 18. When the teat
plug handle iz inserted in fthe test switch, the tripping and
signal circuits are first opened and then the current transe
former circults are sghort olrouited. Accems iz then provided
to the current and tripping circuits of the relay, and the
breaker fatlure relay is then ready for testing.

The txipping cireuits can be blocked with tripeblock plug

type RTYXB (red colour) and operating currents can be measured
with an ammeter test plug type RIXM, The breaker failure relay
can be totally blocked, that is disconnection of the awxiliary
supply, tripping, measuring, and signal circuits, with a

block plug handle type RTER 18,

ASEA 3721 B3 Vhstards Swadan
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107 119 307 Static current seasuring unit type AIB 24 with its

main characteristics, the shoxt resetiing time, £ 12 ms, and the
ghort and consistent pick-up itime, 4-5 me, see the Algoram in
Fig., 6.

The resstting time of type BETR 24 ig net influenced by a
possible d.c. offset in the secondary circuit of the current
transformer wihen a shori-circuit current with a d.c. component i=
interrupted, This is an imporiant and necessary characterlstic of
protective relays of this type.

121 The static time measuring unit type B¥EE 1 has several features.
Those are ghort overshoot time, short resetting snd recovery times
plus acourate time mesadsurement. Thesse EXKE 1 gualities ave easpe-
cially smwitable for brsaker fallures relay applications. The delay
of the breaker failuvre relay iz set on the time measmuring unit,

and the time should be squal to the sum of the ¢persting time of
the primary breaker, the resebding dime of the current wnite and

8 safety margin, Bee Fig, 3.

3219 Plug—in wnit type BRTCE 1 contains filter and impulse storing
cireuits for three functions:

1 Conrbact disturbances of the tripping relay is prevented
which ctherwize could he caused by contact disturbances
of the current measuring units when there for sxample are
saturated current drznsformera, 4 dicde in the upit
BEMTCE 1 is comnected beftween a geriece resistor and the
coil of ftype RO 1 vwhich then iz picked wp combinuously
for a 1 ms pulse each half pericd (50-80 Hz).

2 The impulze atoring civeuit prolongs the lupulse to the
time measuring unii. Thus, incorrect time messurement is
prevented, ghould there be contact digturbances of the
current measuring units dwe to saturation of the current
transformers,

The overshoot time and the resmetting time of the time
meaguring unit iz not influenced by the cirouitry of thisz
sdditional plug—in component. The recovery time of the
time meazuring wait before operation will be approximately
10 ms longsr than normsal, but the recovery time duvring and
after operation will not be changed.

3 Tnneceszary tripping via the tripping relay is prevented,
ghould an eaxrth favnlt cccar in the awniliary voltege supp-
1y girenit., Tf the current measuring units are =zet below
load current, they showld otherwise pick up. The breaker
failure relay shonld then geal in and initiate tripping.

A impulee storing circuit has been ineluded to prevent this
tmnecsdsary tripping. The impulse storing cizcuit with &
paxallel connected dimcharge resistor is commected betws
terminal 3B of the test switch (start) and terminal *
(minus}. L dipde is eormected in series to avold prole _.tion
of the regetting time of the hresker failure relay.
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225 Auxiliary relay typs RRMS 1 provides a rapid (pick—
up time 3.5 ms) second tripping impulse to the "own" cir-
cvit bresker and it provides simultaneously & seal-in of
the auziliary voltage supply to the RATCA throuwsh the con-
tacts of the current measuring units.

Current supplied
Fo the current [
measuring unf

fo

Cantact pasifion
of He wrrenf se——

megsuring it f b

Lonfact position ' - =, tez
of fhe Fme -
measuring onit

Tig. 5a: Exsmple of a diagrem for operation WITHOUT satu-
ration of the curient transforeera. The dime
measuring unit operates in a normal way also WITH-
OUT RMPULEE STORLNG CIRQUITS.

1

operating time of type RIIB 24 s 4 me

o
, = met delay of type HKKE 1 {150 ne)
= pperating time of the power ciroulit
¢ bresker (60 ma}
t, = Tesetting time of type REIR 24 (%10 ws)
trE = resetting time of type REEE 1 (& 20 ms)

ASEA 573183 Vislerds Swadaen
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bs
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Fig. Bh: Byeuple of a diagram for operation WITH saturation of
the current tramsformers. The operation of the time
measuring unit is delayed approsimately %0 ms WITHOUT
IMPULSE STORTHG CIRUITS according to the example in

the {agram,

-to = operating time of type BXTE 24

't'.S = get delay of type RIEE 1

‘t‘.c = operating time of the power circuit hreslker
-l:r1 = resetting time of type HIIB 24

4 = resetting time of +Hype HIIE 1

2
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{irrent supplied

to the currant

measuring unif

i
fontact position _
of fhe currenf : —
measiring uarf _ 90 ms fe i
. F:
Contact gosifion fez
of the tims

MEISUFINgG Lt

Fig. So: Exsmple of a2 diagram for operation WITH saturated
eurrent tranaformers, Correct tims measurement is
obtained WITH IMEULSE STORTH: CTRCUFITS.

: to = operating time of type RXIB 24

-ts = get delay of type HEE 1

t o = gperating time of the power circuit breaker
tr’l = resetting time of type REIB 24

o = resetbing time of type HX¥E 1

ASEA ST 33 Whsterds Swaden



Signal relay

Tripping circuite

InPa-[da,

TWFORMATTON RK £51-302 B

FromiCists Paga
BEFE, December 1952 T429 12
Edition 2

A gipmal relay type REEF 1 is included in two versions of the
hreaker failure relay. Indication is obtained for instantansous
tripping and for tripping on the individwal time sfeps. Type
RESE 1 includes one or two flag relays which are manmally reset.

The tripping impulse from the breaker failure relay (terminals
1013168 and 101:17E of the test switch) to the primary circult
breaker should be routed separately to the second trip coil. The
breaker failure can consigt of interruption of the ordinary trip-
ping circwit and if this circult also is used for the breaker
failure relay, the extzs tripping lwpulse will be ineffective,

Uo-operation with bus protection (diagram on page 22)

A version of type RAICGL according to cirouit dissgrem T42% 0005-Ah,
gee CIRCUIT DIAGRAMS, is intended for co-operation with a bug diffe-
rential relay, for example type RADSS. The filter wnit fype EXTCE 1
iz not included in this version. The space reguirement of the brea-
ker failure relay is in this case only 300 width modules and then
two breaker failuve relays can be mounted in the same eguipment
frame {gize 49). The contacts of the current measuring units are
imcluded in the tripping clreuit, Tt is thersfore necessary o

take into consideration the comtact data for type REIB 24 in such
applicationa.

L diode has been sommected in parallel with the'ﬁripping raloys
type BXMS 1 to prevent contact disturbances. The tripping relay
resetting time with thip dicde included is approximately 10 ma,

The version doss not include any impulse storing eircult fox. the
time messuring unit and no protection for accidentel earth faults
in the ‘awxiliazy voltage supply clwvcuit.

Tripping of single pole power circult breakers

TECHIICAL DATA

Type RALICA with Catalogue No's hE 651 211—AA =04, and RK 651 2 Buwlh,
04, and RE 651 216~Ak can be used for slngle poleltripping il the
current measuring wmits are set ABOVE the laxgest load current.

At mingle pole tripping, type RAICA muzt be supplemented with a
relay logic that selects the proper bresker coil fo bhe tripped
on the first time step.

Rated frequemoy ' B0 gr &0 He
fuxiliary voltage T 6, 48, 55, 110, 125, 220, and
S 250 ¥ d.c,

Permizsible wvariation of
the auxiliary voltage ~20 %o +10 % of T,

Permigpible ambient tem— 5
perature range -2% o 455 C
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2,5 k¥, 50 Hz for the current
cirvenid ’
2.0 kV, 50 H= for other circuits

5 kY, 1.2/50 ps, 0.5 joule (Ws)

(aceording to IBC Pabl. 255-4,
Appendix E}

Commen mode woltage 2.5 KV, 1 Miz
Transvaerse mode voltage t kW,

1 WHz

(Aceording to IEC Pubdl. 255-4,
Appendix E)

Data for the current measuring unit type RETE 24
See Information BE 413301 B for complete data.

(perating valne

Scale factor IS

Resetting ratio

Cpexrating time
Resetting $ime

Owerload capacity
continuvous (max,
20 A}

1 second (max.
B0 A)

Power consumpticn

in messuring circuit
Scale factor:

0.2% mh-0,25 &

10 mb-G,5 A

4

*

Lot — LT P2 —
b i S B g =

Steplesaly setiable bBetween 1 and
3 times the scale factor IE

Reconnectible hetwsen
1, 2.5, and 5 mh or

12, 25, and 50 mi or
0.1, 9.25, and 0,5 A o
0.2, 9.9, and 1 A or

Ty 245, and 5 & or &,
15 and 30 4

287 %
See Fig. &

See Fig. &

30 x lowest aetting

00 x loweat sebbting

T ;YL
g @il
18 miA
AR mifd
150 m¥4
0,7 VA
2.1 VA
5 WA

Faga

ABEA 5-721 B3 Vasterds Swoden
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Gontact data:
Mazimum voltage betwesn 250 V dec. O 8.0,
lines
Continmous ourrent carrying 24
capacity
Malting capacity A
Breaking capacity
8.0.y PF.2 0.1 -
at max., 250 ¥V 0.6 4
d.c., L/R =40 ne
at max, 55 ¥ 0,4 A
M0 7 0.2 4
125 ¥ G316 A
2207 0.1 4
ms l
)]
15
o 1) D
ki \'--...., ."'#:FF:-—'#—F——“E-
g i e e
b ~
3 TA.
|
; .
[
1 2 ¥ 5 0 MW 30 W omoset voles

Flg. &: Operating and resetting times as functions of the supplied

crrent. .

A = Operate times for currents with no dc component

B = Operate times for currents with fully developed dc comoonent
C = Heset timez at &0 H=

I = Rezet times at 50 H=
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Dats for the time measuring unit type HEXEE 1
Bec Catalogue BE 33-12 B for complete data.

Time-lag gcaleg 20 ms-9% =
Auxiliary voltage 0,0t % of set time + 3 ms per %
dependénce voltage ohange

Impule margin time < 2.5 ms

Contact ﬁ.a“ca for fripping and signal clircuits:
RMS t {Teip) RXSF 1 {3ignal) RXEE 1

{ Timer)
Masximm vwoltage bet-—
weern the lines
a.c./d.c. 300,/250 ¥ 3007250 ¥ 207250 V
Current carrying ode
pacity
Continvously . 4 A 5 4 5 A
Iuring 1 = 20 4 50 A 15 4
Capasity to make and
conduct, inductive .
load snd L/R 210 me
Tharing 200 me A0 A 30 4 30 A8
Dyring 1 & 10 4 0 A 10 A
Breaking capacity
&t d.c., L/R% 40 ms,
gingle contacts
8 ¥ T.2 A 1.5 4 i.0 8
65 V 0.8 4 14 0.8 4
M0V 0% A 0.4 4 0.4 A
125 vV 0.25 4 0.3 A 0.2 4
2207 0,15 4 0.2 4 0.2 &
250 W 0,12 A 2.15 4 0.15 &

ASEA  S.771 53 VHsteris Swedon
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Corrent meaguring umitse

Tige measuring unit

The current measuring units showld be set 4o obbtain secure
operation for the smallesi sheri-circuit current which can
be ohtained.

If the application also includes measursuent of the current

in the newtral, thiz relay unit ig 2t 28 szensitive as possible
with consideration taken to the relay data and to the highest
posaible zero sequeénce ourrent.

The operating values of the current meaguring vmifts are possible
to set ateplessly 1-3 times the scale constant with the aid of
a kneb in the front. The lmob is accessible through a hole din
the cover of the vnit. The hole is normally blanked off with a
removable plastic plug. By unplugeing the wnit £rom the termi-
nal bage and remeving the cover, the scale constant can be
changed by moving a gcrew commection on the pight-hand side of
the wiit. Bach uwnit has thus thres scale ranges. Tn the same
way, the wxelay unit can be recoimected for different anxiliazy
voltages. Correct conmecticns are done according to the data
steted in the owder, when the EAIGA relay is delivered.

Set the time measuring wnit on position 131 {%25) at a delay
equal to the breaker time plus the resedting time of the current
meaguring unite plug a safety margin,

Example:

The distance relay provides at & short—cireuit & tripping impul-
se to the breaker sfter spproximately 20 ms. The bresker gene-
rally needs approximetely &0 ms to interrupt the fault current.
The current measuring uwnit type BFXIB 24 has & 10 ma vesetbing
time. The safety margin has been chosen 4o YO ns. The +ime mea—
suring unit should them be seb on 60 + 10 + 70 = 140 ms.

Total fault clearing time = 20 ns (tripping time of the primexy
protective relay) + 140 mz (type RAICA delay) + 3.5 we (type
RATOS tripping relay) + 60 ms (back—up breaker tripping time)
4d 225 ms,

The zetting of the short-time time measuring unit on positiom
137 or 231 cannot generally be stated, it must be defined from
caze to case. It shouwld be remembered that this time measuring
wiit should always be started via sn sxternal condition from
for example an overcurrent relay contact, see CLRCUIT DTAGRANE,
Figures 10 and 11,
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101 107 3D s 3[' 137

10 201 10 2[]}sO
AN

Fig, 7: Picture showing the setting possibilities {for the
basis version) sccording to circonit disgram
TAZ9 OO -A4.

1 Operating valus for cuzrent

2 Selection of scale comatamt. Loczen the
fastening screws and purll out the current
measuring unit from the derminal bass and
remove the protective cover. Then. change
the gerew connection fto the desired position.

3 Alteration for different awcdiliary voltages
iz done by changing screw comnections in the
game manner as 2,

4 Betting of the delay.

If the bresker failure relay is not included in a delivery

of a protection cguipment in a cvhbiclie, it will be delivered
in & package so designed as to prevent damage during normal
conditions of trangportation, On receipt, the proftective relay
should always be inapected for external desmage. Following this
gxapination, the unit should be replaced in its packing until
it ie to Be installed., It shouwld be sfored in a dry location.

The protective relay, which iz delivered with its integral
units mounted on apparatus bars, is intendsd to he mounmted on
a supporting frame in & 19" eguipment frame, which is then
inatalled in an apparatus cnbicle. The protective relay can
alao be serewed into an RHGX case. Bquipment frames snd cases
are described in Catalogue RE 92-10 B and can be ordersd using
the information in Catalogus SE 14-1 E, '

411 internsl cormections (full lines in the diagrams)} zre made
on delivery and therefore only external comections remain to
he meds.

Under normel conditionaz, type RATCA requires no special main-
tenance. e covers should be mounted correctly in place and
the setting holes in the covers Tlanked off with the wemovable.
plagtic pluga, Burnt contacts can, in exceptional cases, be
dressed carefully with a diamopd file or an extremely fine fils.

ASEA 3721 B Viotards  Swedon
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Emery cloth or gimilar products must not be used as ineulating
graing of the abrasive may rewain om the contact surfaces and
canse failure, Tnder normal sexrvice conditions and non-corrosive

atmoephere, Toutine testine is recommended each or every othex
¥ear,

Whan inserting or removing relsya and other units, as when re~
setting, recommection, efc., care mazt be Haken to prevent -~
necessary operation. Normally, the protective pelay should be
digoonnected in such cases, but 1t is often sufficient 4o block
the tripping circuit with a ftype AT trip-block plug, which is
inserted in the test switeh, '

When hapndling the wits of the breaker failure relay, it ig ad-

visable to alwaye improve security by blocking the tripping cir-
cults in the'tesl awitch,

fatalogue Ho. RE 651 211-4d,
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Fig. 8: Cirenit diagram 7429 0001-44 . Basic version, one time
gtep. See also Fig, 13 on page 22.
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Fig. 9: Circuit dlagrem 7423 O001-Ch. One time step.

Signal relay type BESF 1 (331) is imcluded.
See alao Fig, 135 on page 22.
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Fig. 10: Circuit diagram 7429 0003-Af, Twe time stepe are included
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Circuit diagram 7429 0003-CA. Two time steps
137) and two signal relays (331,
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are included, 3ee also Fig, 14 on page 23,
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Fig, 12: Circuit diagram 7429 0005-44. Version for co-operation with
tue differential relay, one tiume atep.
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Fig., 131 Circuit diagram for type RXTCE 1 included in typs RAICA
according to Catalogue No. BK 651 211-44 (Fig. 8) and
-Ca {Fig. 9),
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Pig. 14: Cireuit diagram for type RITCR 1 of type RAICA
according to Uatalogus Wo. RE 651 213-A4 [Fig,
10) and -Ch (Fig, 11).

The height and the width of the breaker failurve relays are
shown In the diagrems with the aid of height and width modu-
les. Example: 48 36C, where the height medule § = 44,45 wm,
and the width module ¢ = 7 mm, The maximum width space in

an equipment freme is 600, The depth of the proteciive relays,
including space for conmmections, iz approximately 200 mu.
Betailed instructions for the COMBIFLEA® modular system are
to be found in Catalegue RX 92-10 E,

When crdering state: The CJak. Yo, type designation, frequency,
scale ranges, auxillary woltage, and any required wording

on the legend plate of the test switch. Current goale,

time seale, and anxilisry woltage are chosen with the aid

of the tables listed in the section TECHNICAL THMTA. Moun—
ting sccessories as well as connection leads equipped with
COMBIPLEZ® sockets ave ordersd from Qatalogue RE 92-10 R.
Bouipment fremes and cases are orderd from Catalogue

BE 14-1 E.

Vhen ordering, state the desired scele constants as certain
conatants overlay each other.

Threewphage breaker failure relay type RALCA,

Time Signal |Cimcuit Catalogue Space Wedght
step |relay |diagram Ho. |Ho. requirepent |kg
RXSF 1
1 T429 QOOT-44 [RE €51 211-84 |45 360 4.9
1 1 (4 27104 148 360 5.0
2 CO0Z-44 213-44 |48 360 5.2
2 2 C =04 213-04 |48 420 [
1 OC05-44 216-44 |45 300 4.5

ABEA 57183 Yisteriz Swadon



Ordering example

]

&

Tafa-Ma,

THFOEMATTION RE £51-302° F

From/Dats Asg ) Page
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Bdition 2

B 651 213-44

L ICh

Rated frequency 50 Hm

buxiliary wolbtage 110 TV d.c.

deale conatantz, relay units 107 and 307:
0.2, 0.5, and 1 &

Heale constants, relay unit 119:

0.1, 0.25, and 0.5 4

Time~lag scale, relay unit 131: H0~600 ms
s relay uvnit 33%: 30-300 ma

Wording on the legend plate: EFR 400

W.B.! If relay units of the same type should have differsnt -

REFERENCE FUBLICATIONS

scales, they are separated by the item designation (for
example 107 ).

Sienal relay type HXSF GCatalogue RE 27-10 E

Overeurrent relay type BIIBE 24 Informabion BE 4713-301 E

Timeg-lag relay type RXKE 9 Catalogue BE 33-i2 E

COMBIFLERD modular system Catalogue RK 92-10 E

Ingtallation, testing, and
maintenanse of proteckive

releys Informaticn RE 926~100 E
Cubicles, equipment frames,
and cases Jatalogue SK 14-1 E
Index of printed metter Information RE 000-100 (B}
Tndex of circuit diagram Wo's and Catalogue He's
Circuit diagram = Poage fatalogue Mo, Page
Ho.
T425 Q001-AA 18 BE 651 211-44 15
=CA 19 —CA 19
0003-44 20 215-A4 20
—CA T2 -Ca 21

0D05-AL 22 216mid 22



