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Coupling Unit AKE 100

Far carrier-freguency
CamMmunication over power
linas or over communication
circuits subjEct o intar-
farance from power lings,
the high-frequency currents
fram and to the PLC
terminals must be fedinto
or tapped from the lines al
the chosen points withourt
the cperating persennel or
the PLG terminals being
exposed (o a high-woliage
hazard,

The PLC terminals are
connected to the powear line
via coupling capacitors or
vig capacitive voltage trans-
formers and the coupling
urit, In order to prevent the
FLC currants from flowing
o the power switchgear or
in other undesired directions
(e.q. spur lines), traps [ooils)
are wsed, which are rated
far the operating and short-
circuit currents of the power
installation and which in-
volve ne significant loes for
the power distributian
aystam.

The coupling unit AKE
described here, together
with a high-voltage coupling
capacitar, farms a high-
pass fitter for the required
canfer frequencies, whosa
lewer cut-off frecuency £, is
detarmined by the rating of
the coupling capacitor and
the chosen matching ratio
isae Fig. 4),

The cougling unit is supp-
lied in four versions, and is
used for:

& phass-lo-ground
coupling to overhead
power lines.

® phasa-to-phase coupling
to overhead power lines

& phase-to-graund coupling
10 power cables

& phase-to-phase coupling
to power cabiles

® inter-system coupling with
two phase-ta-ground
coupling units,

The coupling units for
phase-to-phass coupling
are adaptable for use as
phase-to-graund coupling
units, The versions for
phase-to-ground coupling
can be retrofitted for phase-
to-phase coupling.

All the components of the
coupling unit are mounted
in and on a saltwater-proof,
die-cast aluminium case
with waathearmésistant paint
finish RAL 7031, The case s
divicled internally into a
high- and a lew-voltage
saction, The high-voltage
section is coverad by an
insulated cover on which s
printed the circuit diagram
of the respective connecting
unit, The case is fitted with a
watar-tight, screw-on lid,
The PLC cable s led invia a
conduit with weaatherproof
screw connection.

The AKE is always supplied
with two conduits, in orcler
to parmit field installation of
an HF hybricl.

Fig. 1

Coupling unit AKE 100 with built-in HF bybrid transformer

Coarse voltage arrester

The built-in coarse voltage
araster protectsthe aquip-
rment of a PLC link against
owvenvoltages (8.9, dueto
switchgear operations or
lightning) that may pere-
trate the coupling capacitcr
end reach the coupling unit.

Drain and tuning coil

It is the task of the built-in
drain and tuning cail to
drain aff the capacitive,
waltless current flawing
through the cougling
capacitor and, by suitable
inpadance matching, to
form an optimuim pass-
band together with the
various capacitances. In
order to prevent the reactive
current generating exces-
sve magretic flux in the
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Fig. 2
Cﬁmril of the AKE 100 for phase-io-grund couging

isclating transformer, an
isolating capadcitor is
necassary

Isolating transformer

The izolating transformer
provides de-decougling
between the high-voitage
and the communication
section of the coupling unit
and impedance matching to
the PLC terminal via
balanced 150 £2 cablas or
rmor-balanced 75 L2 cables,
The equired mechanical
separation of primary from

secondary side is obtained
with the aid of a special
potting technigus and
cappar shislding ol inside
thewinding, On special
Qrder, & gas-type surge
arresler can be installed for
voltage limitation on the
secondary sida of the
isolating transfarmer, both
to combat steep voltags
peaks on the coupling side
and induced voltages in the
PLC cahte,

Conduit with weather-resistant PLE cabke sorew connection
Terminal for soupling capadilos

Grounding ewisch with switeh -rod eye

Nain ground conndetion

Exlarnal shock hazard pratection

1- oF 2-pole coarse vollage drrasier

Draim and tuning ceil

Ieciaking capachar

Isatating transformer

Hesistor far phass-y-phase cowplng |balancensg restiskar)
Gas-type surge arresler joolional extra)

PLC cable termingls

HF hytarid ransiormear

Cage for separate mourting of hybid transfomer

O~ W R W R o

AW e
- 0
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Fig. 3
HF hyeeid transformer in separale case

Either & balanced 150 €
cable or a non-balanoead

75 L2 cable can be con-
nected. In the event of
shart-circuit or failure af ore
syatam, the communication
link remains operalicnal
ower the other leg.

HF hybrid transformer

For inter-systam coupling
with twe phase-te-ground
coupling unitg, an HF hybrid
transformer is installed in
ongof the twoe coupling
units. If tha cable link
between the twa coupling
units is kanger thar 30m,
the hybrid transformer must
be installed in a geparate
case. |t is advisable ta make
sure that the cables bet-
wean the hylbrid transformer
and the twa coupling units
ara equally long.
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Racommanded roturn loas

Max. permissible composite less as per IEC 48
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C¢ Coupling capaaitor ay Composita loss ap  PRatuen loas
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Composita and return loss of
the AKE 100 for phasea-to
phase coupling with vanous
coupRing capaciors for
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Ordering designations and characteristic data:

Version for Overhead power line, [ tc G0 Hz Power cable, (1 tn B0 Hz
Typa of coupling Phase-to-phase Phase-to-ground, | Phase-to-phase Phiage-te-ground,
Intarsystarm intersyatam
Ordering designations L22663-K5-A2 L22663-K5-A3 | L22663-K5-A5 L22663-K5-A6
of the AKE 100
L22663-K5-A4 * L22663-K5-AT *
Impedance Z_of power line [CY] GO0 360 70 35

Coupling capacitor Cy [nF]

22 44 8B |22 44 88 4.4 10 20 40 120

ag<7dB fy[kHz] | 180 94 50 | 140 84 42 295 177 a0 1]
Matching ratio | ag=2dB f,[kHz] (140 72 34 | 110 B4 29 225 138 67

azp=3dE f,[kHz] | 122 B0 28 85 B4 25 192 120 58

ag=2dB f,[kHz] | 108 57 g4 4§ 340 165 85 46
Matching ratic ||

Bz < 308 1, [kHz] B0 42 B6E 35 295 136 70 36

Y AKE 100 with built-in HF hybrid transiormer
fy  Lower cut-off frequency of high-pass filter, + 3 %, frequency range as per [EC: 35 to 600 kHz

8z Composite loss of coupling unit

Ordering designation Set of parts for converting the phase-to-ground
| AKE into a phase-to-phase AKE
HF hybrid transformer
in separate case L22663-K5-A1 for overhead power lines L22663-K5-B4
Gas-type surge arrester L22663-K5-A11 for power cables :I L22663-K5-B5

Set of parts for equipping
the phase-to-ground AKE with
an HF hybrid

| L22663-K5-B3
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Technical data

PLC cable lead-in

With screw connection
Without screw conneation
Sealing of PLC cable

12 to 19 mm cable diameter
up ta 24 mm cable diameter
according to cable manufacturer’s specifications

Line connection for
coupling capacitor

Twin terminal clamps for
round wire with protective
safety cover

Grounding

for copper wire, up to 70mm® or 10 mm diameter

ground ewitch for 260 A with switch-rod eye; single or
double-pole; the switch is easily remaoved if local
regulations prohioit built-in ground switches

Main equipment ground

Scraw terminal

Coarse voltage arrester

Electrods gap ta ground
A sparkover voltage
Max. discharge capacity
Impulse discharge current

Drain and tuning coil

Max. coil inductance
Max. winding resistance
Max. 50 Hz impedance
Dielzotrie stranght
winding to ground
Curment-carmying capacity

h 12

M B on the HF hybrid in its separate case -A
0.6 mm

about 2 kY rms

GkAMD2s

SkA; B20 ps

Cwverhead line Power cable

B mH 1mH

AL D540

<& 0} =1L}

W0 kY 1.2/50 pus
SDAMN.2s 20As
1.5 A continuous pad

Isolating transformer

Dielectric stranght
Impulse strength
Transmissible power
Rated impedance of
aquipmeant side

10 NV~ min, breakdown at about 168
10 kY=, 1.2/50 ps
rmiLlti-tome franamigsion: = 0DV, calculated

150 £} balanoed

75 Q non-balanced adaptable

Gas-type surge arrester

Sparkover voltags

Hybrid transformer

Coupling unit

Transhybrid loss
Transmigsible power

350V

<0 4dB
MuUti-tone transmission: > 600 W

Waight 13.75 kg max,
Typa of protection IP 10/54
Temperature range 25°Cto + G0°C
Test voltages 10 kY=, 1min rms
HF hybrid transformer
in separate case VWeight 2.5kg
Type of pratection IP 54

Ternperature range

-25°C to + 50°C

Recommendations and
rules complied with:

VDE 0850-82, IEC 481
SEV [Switzerand)
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FlEI- 2 grounding terminal 12 aulmide cable deomair up b 19 mm
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Fig. 8 grounding termingl outarss coble diameter ua o 19 mm

Fig. 5 Fg.6

Dimensiong and installation Dirmengions and installation
details (in mm) of the AKE 100 datails (in mm] af tha HF
fwond transiormer in separale
GEEE
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