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Auxiliary CT's for RADSS bus protection

The RADSS bus difierential protection uses auxiliary CT's for
the following reasons:

o Ratio correction, so that the overall turns ratio (n ) becomes
o o
the same for all CT circuits.

o To bring down the main CT secondary current from 5 A to
1 A, or in some special cases from 5 A to 2 A,

o The auxiliary CT's also limit the maximum transient voltage
imposed on the RADSS relay. This is achieved by keeping the
secondary knee-point voltage less than about 500 V r.m.s.

AUXILIARY CT TYPE SLCE 16 AND SLXE 4
The auxiliary CT's types SLCE 16 and SLXE 4 are available. The
auxiliary CT's have strip mounted cores made up of high quality
sheet steel with C-shaped stampings. The SLCE 16 and SLXE # is
normally provided with screw terminal 2 for maximum 10 mm?2
wires {see Fig. 3 and Fig. 4 for dimensions).

Table 1. Typical ratios

Type Current ratio Turns ratio Cu-loss at 20°C
and rated current

5/1 1607300 20 W
SLeE g 505 80/800 5w
y 11 800/800 20 W
1/0.1 80/300 0.2 W
5/2 240/600 - 25 W
SEXE® 92 600/600 25 W
1/2 1200/600 25 W

The knee-point voltages for the SLCE 16 resp. SLXE # are about
450 resp. %00 V r.m.s. 1t should be noted that the number of
secondary turns is kept constant for both types, 800 resp. 600
turns. Different CT turns ratios are therefore obtained by
varying the number of primary turns. '

The volts/turn at an induction of about 1.6 Tesla is 0.52 V/t for
SLCE 16 and 0.66 ‘V/t for SLXE &,
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MULTI-RATIO AUXILIARY CT'S
For a particular bus instailation, with several different main CT
ratios, it is an advantage to use only one type of auxiliary CT
with the required number of taps. The SLCE 16 may be provided
with seven terminal taps for the primary winding and two
terminals for the secondary winding.

As an example consider a bus installation with the following line
CT and aux. CT ratios:

Table 2

Line CT 2{;00 1600 1200 1000 300 400
Aux. CT 91_- @51 %‘, ' 62_5 _0_5_11 _02_2
Aux. turns %g—g— % Si% 55_(% 3%% 8_30%

The overall ratio is in this example n, = 2000.

One multi-ratio auxiliary CT with the above data may be ordered
as follows:

Type SLCE 16, aux. CT with
Current ratio: 5/0.2 - 0.4 - 0.5 - 0.6 -03-1A

Primary terminals/turns
Pl - P2 - P3 - P4 - P5 -~ Pb - P7
_0 -32-64-—80~96—128—160

Secondary terminals/turns:
$1-.S2/0-800t tobe used with RADSS

It should be noted that if more ratios are required these can be
obtained by using intermediate terminals, e.g. by using. the
primary connections P3 - Pi = 16 t and P4 - P6 = 48 t, the ratios
5/0.1 and 5/0.3 A can also be obtained.

AUTO-CONNECTED AUX. CT FOR 2 A SECONDARY RATING
The SLCE 16 may be used for the ratic 5/2 A provided it is
permitted to use the auto-connection principle.

This is normally the case if dedicated main CT's are used. On the
other hand, if the RADSS plus some other relays are connected
to same main CT core, certain wiring and polerity problems may
arise. The SLXE 4 must then be used with separately insulated
primary and secondary windings. .
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SLCE 16
5/2 A
Autoconnected with

terminals/turns:
1-2-3/0-4%0- 8001

Fig. 1 Possible arrangement of SLCE 16

The knee-point voltage Usy Rz 450 V across terminals 1 - 3.

STOCKED MULTI-WINDING AUX. CT

A special reconnectable SLCE 16, suitable for being used with
the RADSS protection, will be made available from a small stock
at the R-division. Two different ratings will be provided, i.e.
with 1 A or 5 A rated primary windings. The secondary winding
will always be made with a maximum rating of 1 A.

The two different designs are denoted:

o Multi-winding SLCE 16
Ratio 1/0.025-1A
Ordering No. 4785 040-BCV

o Multi-winding SLCE 16
Ratio 5/0.025 ~ 1 A
Ordering No. 4785 040-BCZ

In both designs the secondary current can be altered in steps of
25 mA up to | A, The primary current is always considered to be
fixed, i.e. equal to the rated current of 1 A or 5 A.

As indicated in Fig. 2 there are four primary windings with the
relative number of turns: 1k, 3k, 9 k and 27 k, where k is a

-constant. The secondary winding has a fixed number of 800 turns,

which provides the typical knee-point voltage of about
Uk =450 V r.m.s.

The total relative number of turns in all the primary windings is:
lk+3k+93k+27k=40k,

Hence, in the case of a 1/] A ratio it follows that:
40 k = 800 t, i.e. k = 20,

Similarly, in the case of a 5/1 A ratio:
40k =1601t, le. k=4,
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Fig. 2 Multi~winding SLCE 16

From Table 3 it is seen that any relative number of primary
turns between k=1 and k = 40 can be obtained by adding or
subtracting the turns in the various windings.

The percentage value between each relative number of turn is

ﬁx 100 % = 2.5 %

which corresponds to steps of 25 mA when reflected to the
output current of the 1 A rated secondary winding.

The connections shown in Table 3 are valid for both the | A~ and
5 A-designs, i.e. the ratio 1/0.025 A and 5/0.025 A will be
obtained by using the connections for k = 1, l.e. P1 - 1,2 - P2.

The corresponding actual primary number of turns is 20 t for the
1 A-rating and 4t for the 5 A-rating, The secondary current I2
therefore becomes (for k = 1)

1= 12XZ0L - 0.025 A for the | A-rating

_S3Axbt_ L
=001 - 0.025 A for the 5 A-rating

Similarly, for all the other k-values, between 2 and 40, the
secondary current can be increased in steps of 2> mA up to
1000 mA by using the shown primary connections. The secondary
winding is always connected to S1 - 52.
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Example
a) Required ratio: 1/0.375 A

Use: SLCE 16, 1/0.025 - 1 A
Reference k-value = 20 ‘
Connect: Pl - 4,3 -6,5-7,8 - P2
Ordering No. 4785 040-BCVY

b) Required ratio: 5/0.375 A

Use: SLCE 16, 5/0.025 -1 A
Reference k-value = &

Connect: P1 -4,3-6,5-7,8 - P2
Ordering No. 4785 040-BCZ

It should be remembered that the RADSS protection cannot
tolerate too high aux. CT ratios. In practice the ratios
1/0.05 A = 20 and 5/0.125 A = 40 must be regarded as typical
maximum values.

REQUIRED AUX. CT SECONDARY SATURATION VOLTAGE

The aux. CT's must be capable of producing a certain secondary
voltage in order to ensure that the RADSS relay will operate in
the case of an internal bus fault. The secondary knee-point
voltage should be at least 1.3 times the RADSS relay operating
voltage. '

If the operating.voltage is about 300 V the aux. CT saturation
voltage should be at least 390 V. This is sufficient because in the
case of heavy internal bus faults the maximum aux. CT transient
voltage can reach 2000V and since the RADSS relay works
within | ms decisive operation will still be obtained.

As previously mentioned the aux. CT saturation voltage should
not exceed 500 V r.m.s., in order to limit the maximum transient
voltage imposed on the RADSS relay.

For the RADSS relay the auxiliary current transformer second-
ary turns are fixed for SLCE 16 to 800 t and for SLXE & to 600 t.

Ordering table: SLCE 16, standard versions with 800t secohdary

Fixed ratio 5/1 A © 4785 D40-AYZ
i/1 A - 4785 040-AZF
1/0.5 A 4785 040-~-ANV
Multi ratio 5/0.5-1 A 4785 D4D-AXP
1/0.125-0.25-0.5-1 A 4785 040-ANX
1/0.2-0.4-0.5-1 A 4785 040-ANY
1/0.3-0,5-0.6-1 A 4785 040-ARF
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DIMENSIONS
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Fig. 3 Type SLCE 16 (Mass: 5 kg)
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Fig. 4 Type SLXE & (Mass: 8 kg)
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