POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS — VARISTOR & EMC/EMI filter

Pl-k and PD*DS are a single-phase surge arresters type 3 with a high-frequency filter according to
EN 61643-11. They are produced for nominal current within the range of 8, 16, 25, 32, 50, 80, 120 and 150A
for application use in TNS systems. The types PI-k8, 16, 25, 32A and PD*DS are constfructed for mounting on
DIN rail 35mm. The types PI-k50, 63, 80, 120 and 150A are produced in basic versions for mounting straight
onto the construction of switchboard by four screws M4. PI-k and PD*DS are designed for protection
of single-phase electronic appliances in L.V. supply systems against impulse surge and high-frequency
disturbance. This complex range is produced for nominal voltage within the range of 6, 12, 24, 48, 60, 80,
110, 120, 130, 160 and 230V (AC/DC).

The types PI-k8, 16, 25 and 32 are fitted with a green LED diode signalizing the right functioning, types Pl-k16

DS, PI-k25 DS and PD*DS indicate the failure by target disconnection of mechanical thermal fuses.

Two stage MOV surge arrester & EMC/EMI filter

Type PI-k8
Pl-k8 Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current I 8 A
Nominal discharge current |,(8/20) In SkA (L/N, L/PE)
5 kA (N/PE)
Combined impulse Uoc 6 kV (LINL/PE)
10 kV (N/PE)
<850V (L/N)
Tvre fcLass IR ¢ ar ] & Voltage protection level at Uoc Up <1,5kV (L/PE)
€T 2>3 «] <0,5kV (N/PE)
e Asymmetrical attenuation of filter min. 80 dB at 4 MHz
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
(e 150 nF
& & Filters constants c, 22 nF
L 1,2 mH
L Power loss at winding temp. 20°C <22 W
- .°“ Response time fa <25ns (LN)
N T O faur <100 ns (L/PE, N/PE)
E = Recommended backup fuse 10A
S * Lifetime min. 100.000 h
S Weight m 130 g
2 Arficle number 30 080
Two stage MOV surge arrester & EMC/EMI filter
Type PI-k16/PI-k16 DS
PI'Iiu' PI-k16DS, Nominal voltage Un 230V AC
PD * DS Max. continuous operating voltage Uc 275V AC
Nominal current IN 16 A
Nominal discharge current |,,(8/20) I KA (LN, L/PE)
5 kA (N/PE)
Combined impulse Uoc 6KV (L/NL/PE)
10 kV (N/PE)
<850 V (L/N)
m— o r @ P Voltage protection level at Uoc Up <1,5kV (L/PE)
€ &' 253 ﬁ ,1 20 <0,5KV (N/PE)
Asymmetrical attenuation of filter min. 80 dB at 4 MHz
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
66 528 704 C. pm——
Filters constants Cy 22 nF
L L 1,8 mH
Power loss at winding temp. 20°C <35W
: E Response time A <100<25 ns (L/N)
B o ns (L/PE, N/PE)
& N Recommended backup fuse 16 A
- " Lifetime min. 100.000 h
-@ ok | = Weight m 170/224 g
O faut = Article number
Pl-k16 PI-k16DS Pl-k16 30 004
Pl-k16 DS 30 027
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POWER SUPPLY SYSTEMS UP TO 1000 V

Function of remote monitor terminals

When the Pl-kis operating correctly, the switching contact for remote monitoring
is connected. Once the thermal fuse reacts to varistor overheating the switching
contact for remote monitoring will disconnect.

el. strength against network circuits 3750 Vims

max. switching current ~3A

Type PI-k25/PI-k25 DS

Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current In 25A
Nominal discharge current |,,(8/20) I Sk (LN, L/PE)
5 kA (N/PE)
kV (L/N,L/PE
Combined impulse Uoc q (L/N.L/PE)
10 kV (N/PE)
<850V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE)

<0,5 kV (N/PE)

Asymmetrical attenuation of filter min. 80 dB at 4 MHz

(band-stop filter) min. 40 dB (0,15 - 30 MHz)
Cx 220 nF
Filters constants Cy 22 nF
L 2,3 mH
Power loss at winding temp. 20°C <3,5W
Response time A <25ns (LN)
<100 ns (L/PE, N/PE)

Recommended backup fuse 25A
Lifetime min. 100.000 h
Weight m 240 g
Article number
PI-k25 30017
PI-k25 DS 30 034
Type PI-k32
Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current In 32 A
Nominal discharge current I,(8/20) I; 3 KA (L/N, L/PE)

5 kA (N/PE)
Combined impulse Uoc S lis!

10 kV (N/PE)

<850 V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE)

<0,5 kV (N/PE)

Asymmetrical attenuation of filter min. 80 dB at 4 MHz

(band-stop filter) min. 40 dB (0,15 - 30 MHz)

Cx 220 nF
Filters constants C, 22 nF

L 2,3 mH
Power loss at winding temp. 20°C <4 W
Response time fa <25ns (LN)
<100 ns (L/PE, N/PE)

Recommended backup fuse 32A
Lifetime min. 100.000 h
Weight m 240 g
Article number 30 005

TYPE 3

Two stage MOV surge arrester & EMC/EMI filter
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POWER SUPPLY SYSTEMS UP TO 1000 V
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POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR & EMC/EMI filter

PI-k8 OFF and PI-k16 OFF are single-phase arresters type 3 with a high-frequency filter according
fo EN 61643-11. They are produced for nominal current within the range of 8 and 16A for
application use in TNS systems. The types PI-k8 OFF and PIl-k16 OFF are constructed for mounting
on DIN rail 35mm. PI-k* OFF are designed for protection of single-phase electronic appliances
in L.V. supply systems against impulse surge and high-frequency disturbance.

In case of failure the red LED diode turns on and the power supply gets interrupted.

Type PI-k8 OFF

Nominal voltage U 230V AC . ‘; | PI-k8 OFF
Max. continuous operating voltage Uc 275V AC l
Nominal current In 8 A
Nominal discharge current 1,(8/20) In 3KA (L/N, L/PE)
5 kA (N/PE)
Combined impulse Uoc S/ N VEE)
10 kV (N/PE)
<850V (L/N)
Voltage protection level at Upgc Up <1,5kV (L/PE) vee Noiass BT wooc [ @ 1P
<0,5 kV (N/PE) €3 @' 2>3 [
Asymmetrical attenuation of filter min. 80 dB at 4 MHz )
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
Cx 150 nF
Filters constants Cy 22nF * =
L 1,2 mH
Power loss af winding femp. 20°C <22 W L
Response time ta <25ns {L/N) w g Faur-@-
<100 ns (L/PE, N/PE) h Z O
Recommended backup fuse 10 A E &
Lifetime min. 100.000 h S .
Weight m 130 g &
Article number 30 063

Two stage MOV surge arrester & EMC/EMI filter

Type PI-k16 OFF

Nominal voltage Un 230V AC PI-k16 OFF
Max. continuous operating voltage Uc 275V AC |
Nominal current In 16 A 1
Nominal discharge current |,,(8/20) I 3KA (LN, L/PE)
5 kA (N/PE)
. 6 kV (L/N,L/PE ]
Combined impulse Uoc (L/N.L/PE)
10 kV (N/PE)
<850 V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE) Tvre RoLass IR 80°C B
<0.5kV (N/PE) € ol NI 2>3 % o | ed
! MUI02 §i0°C industry
Asymmetrical attenuation of filter min. 80 dB at 4 MHz
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
G 150 nF
i 66 528
Filters constants Cy 22 nF
L 1,2mH L
Power loss at winding temp. 20°C <22W
< ®-
Response time ta 2558 (LA - _| A .
<100 ns (L/PE, N/PE) = <
Recommended backup fuse 16 A E &
Lifetime min. 100.000 h 8 N
Weight m 190 g &
Article number 30 062
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POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR & EMC/EMI filter

While mounting surge arresters PI-k50, 63, 80, 120 and 150 it is necessary to ensure that the
ventilation holes in their housing are not covered. These arresters are fo be placed as near
to the protected appliance as possible, for example near to the electronic control systems
of NC machines, electronics of robotic production and another sensitive electronic appli-
ances. It is recommended fo connect protected appliance by appropriately dimensioned
shielding conductor.

Two stage MOV surge arrester & EMC/EMI filter

W

e ©

Vs 6KV

U, <8sovV

) min80dB3MMz | oK
5

HAKEL =

€«T

MJ102

26.7 148.3

Two stage MOV surge arrester & EMC/EMI filter

Pl-ké3

. 275 V/s0H:
L oaa
e il
(W= ]
(s 7/ Nl
srsrsraIn

"
[/

-

i 1w
L

l

|

€«T

26.7 148.3

> |
I 2> ;
MJI02 3 I 3 Re O

i — =
== 4 ¢ il

Type PI-k50
P1-k50 Nominal voltage N 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current I 50 A
Nominal discharge current |,,(8/20) In 3KA (L/N, L/PE)
5 kA (N/PE)
Combined impulse Uoc S ALN 7S]
10 kV (N/PE)
<850 V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE)
<0,5 kV (N/PE)
Asymmetrical attenuation of filter min. 80 dB at 4 MHz
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
G Mé8
Filters constants Cy 22 nF
L 2,2 mH
‘EL Power loss at winding temp. 20°C <7/W
—m—:j Response time A SIS (AN
i <100 ns (L/PE, N/PE)
+7+ 1 Recommended backup fuse 50 A
180 | Lifetime min. 100.000 h
I ek Weight m 9709
L e Arficle number 30 100
Type Pl-ké3
Pl-ké63 Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current IN 63 A
s Nominal discharge current |,,(8/20) In SN LN, A
T} 5 kA (N/PE)
Combined impulse Uoc 7 ([LINIRE)
10 kV (N/PE)
<850V (L/N)
o P Voltage protection level at Uoc Up <1,5kV (L/PE)
o0 <0,5kV (N/PE)
Asymmetrical attenuation of filter min. 80 dB at 4 MHz
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
G Mé8
Filters constants C, 22 nF
L 2,2 mH
5 Power loss at winding temp. 20°C <9 W
Response time Ta <25ns (LN)
<100 ns (L/PE, N/PE)
E Recommended backup fuse 63 A
180 Lifetime min. 100.000 h
| = Weight m 970 g
i Artficle number 30 200
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POWER SUPPLY SYSTEMS UP TO 1000 V

Function of remote monitor terminals

When the Pl-k is operating correctly, the switching contact for remote monitoring
is connected. Once the thermal fuse reacts to varistor overheating the switching
contact for remote monitoring will disconnect.

el. strength against network circuits 3750 Vims

max. switching current ~3A

Type PI-k80
Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current In 80 A
Nominal discharge current |,(8/20) I 3 KA (L/N, L/PE)
5 kA (N/PE)
Combined impulse Uoc 6KV {LINL/PE)
10 kV (N/PE)
<850V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE)
<0,5 kV (N/PE)

Asymmetrical attenuation of filter
(band-stop filter)

min. 80 dB at 4 MHz
min. 40 dB (0,15 - 30 MHz)

G Mé8
Filters constants Sy 22 nk
L 1,4 mH
Power loss at winding temp. 20°C <12W
Response time A <25ns (LN)
<100 ns (L/PE, N/PE)
Recommended backup fuse 80 A
Lifetime min. 100.000 h
Weight m 1040 g
Article number 30 180
Type PI-k120
Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current In 120 A
Nominal discharge current |,,(8/20) In 3KA (LN, L/PE)
5 kA (N/PE)
Combined impulse Uoc 6 KV (L/NL/PE)
10 kV (N/PE)
<850 V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE)
<0,5kV (N/PE)

Asymmetrical attenuation of filter
(band-stop filter)

min. 80 dB af 2 MHz
min. 30 dB (0,15 - 30 MHz)

G 2M

Filters constants Cy 22 nF

L 1 mH
Power loss at winding femp. 20°C <20 W
Response time ta <25ns (LN)

<100 ns (L/PE, N/PE)

Recommended backup fuse 120 A
Lifetime min. 100.000 h
Weight m 1300 g
Article number 30 220
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Two stage MOV surge arrester & EMC/EMI filter
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POWER SUPPLY SYSTEMS UP TO 1000 V

Two stage MOV surge arrester & EMC/EMI filter
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Type PI-k150
Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current I 150 A
Nominal discharge current |,(8/20) In SkA (L/N, L/PE)
5 kA (N/PE)
6 kV (L/N,L/PE
Combined impulse Uoc (L/N.L/PE)
10 kV (N/PE)
<850V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE)
<0,5 kV (N/PE)
Asymmetrical attenuation of filter min. 80 dB at 2 MHz
(band-stop filter) min. 30 dB (0,15 - 30 MHz)
G 2M
Filters constants C, 22 nF
L 0,6 mH
Power loss at winding temp. 20°C <20 W
<25 L/N
Response time A ns (L/N)
<100 ns (L/PE, N/PE)
Recommended backup fuse 150 A
Lifetime min. 100.000 h
Weight m 1350 g
Arficle number 30 230
Recommended cross-section for grounding
PI-k50 16 mm? Cu
PI-ké63 16 mm? Cu
PI-k80 16 mm? Cu
PI-k120 25 mm? Cu
PI-k150 25 mm? Cu
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POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR & EMC/EMI filter

PI-3k is a three-phase surge arrester type 3 with a high-frequency filter according to EN 61643-
11. They are produced for nominal current within the range of 16, 25, 32, 50, 63, 80 and 120A
for application use in TNS and TNC systems. The types PI-3k16 and PI-3k25 are constructed for
mounting on DIN rail 35mm. The types PI-3k32, 50, 63, 80 and 120 are produced in basic ver-
sions for mounting straight onto construction of switchboard by four screws M4. PI-3k range is
designed for protection of three-phase electronic appliances in L.V. supply systems against
impulse surge and high-frequency disturbance. This complex range is produced for nominal
voltage within the range of 6, 12, 24, 48, 60, 80, 110, 120, 130, 160 and 230V (AC/DC).

The function failure of varistors is indicated by target disconnection of mechanical thermal
fuses which react to varistors overheating above c. 120°C.

Type PI-3k16
Nominal voltage Un 230/400 V AC
Max. continuous operating voltage Uc 275/480 V AC
Nominal current IN 16 A
Nominal discharge current |,,(8/20) I KA (LN, L/PE)
5 kA (N/PE)
Combined impulse Uoc S NS
10 kV (N/PE)
<850V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE)
<0,5kV (N/PE)

min. 80 dB at 2 MHz
min. 40 dB (0,15 - 30 MHz)

Asymmetrical attenuation of filter
(band-stop filter)

Cy M15
Filters constants Ce M33 © a4
Sy 2x47 nF
L 1,3 mH R
Power loss at winding temp. 20°C <7,5W Wl e
Response time ta <25ns (LN) ¥ ; F W faut
<100 ns (L/PE, N/PE) - . ]
Recommended backup fuse 16 A 8
Lifetime min. 100.000 h =
Weight m 500 g
Article number 30 300
Two stage MOV surge arrester & EMC/EMI filter

Type PI-3k25
Nominal voltage Un 230/400 V AC Pl-3k25
Max. continuous operating voltage Uc 275/480 V AC
Nominal current In 25 A
Nominal discharge current I,(8/20) I 3 KA (L/N, L/PE)

5 kA (N/PE)
Combined impulse Uoc & NS

10 kV (N/PE)

<850V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE) "9 H d

<0,5 kV (N/PE) 20

min. 80 dB at 2 MHz
min. 40 dB (0,15 - 30 MHz)

Asymmetrical attenuation of filter
(band-stop filter)

158.4

90

| ok

| fault

Cy M15
Filters constants Cyo M33 o
Gy 2x47 nF
L 1,4 mH R
Power loss at winding temp. 20°C <7,5W
Response time ta <25ns (LN) ) ;
<100 ns (L/PE, N/PE) - =
Recommended backup fuse 25A 8
Lifetime min. 100.000 h =
Weight m 520 g
Article number 30 306
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POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTER - VARISTOR & EMC/EMI filter

While mounting surge arresters PI-3k32, 50, 63, 80 and 120 it is necessary fo ensure that the
ventilation holes in their housing are not covered. These arresters are to be placed as near
to the protected appliance as possible, for example near to the electronic confrol systems
of NC machines, electronics of robotic production and another sensitive electronic appli-
ances. It is recommended to connect protected appliance by appropriately dimensioned
shielding conductor.

Two stage MOV surge arrester & EMC/EMI filter

Type PI-3k32
PI-3k32 Nominal voltage Un 230/400 V AC
Max. continuous operating voltage Uc 275/480 V AC
Nominal current I 32A
Nominal discharge current |,,(8/20) In SRR LN, RS
5 kA (N/PE)
Combined impulse Uoc 6 KV {L/NL/RE]
10 kV (N/PE)
<850V (L/N)
e Y 7 P Voltage protection level at Uoc Up <1,5kV (L/PE)
co HE=EEAT Ssi
e — Asymmetrical attenuation of filter min. 80 dB at 2 MHz
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
N = = Cu M15
B - e ) Filters constants Cyo Mé8
S, 2x47 nF
220 | L 2,15 mH
B o R Power loss at winding temp. 20°C <8 W
5 — e Response time i <215 (LN
9o = <100 ns (L/PE, N/PE)
" = Recommended backup fuse 32A
= Lifetime min. 100.000 h
7‘ e | Weight m 1500 g
aE Artficle number 30 301
Two stage MOV surge arrester & EMC/EMI filter
Type PI-3k50
PI-3k50 Nominal voltage Uy 230/400 V AC
Max. continuous operating voltage Uc 275/480 V AC
Nominal current I 50 A
Nominal discharge current 1,(8/20) I 3 KA {L/N, L/PE]
5 kA (N/PE)
Combined impulse Uoc 6KV (L/N.L/PE]
10 kV (N/PE)
<850V (L/N)
@ P Voltage protection level at Uoc Up <1,5kV (L/PE)
P20 <0,5kV (N/PE)
e Asymmetrical attenuation of filter min. 80 dB at 1,5 MHz
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
N s s ——= 5 € M15
= P "= N Filters constants Cu Mé8
Sy 2x47 nF
220 | L 1 mH
B 5 5 94w Power loss at winding temp. 20°C <9W
: .:.*:'g = B Response time ta <2515 (L/N)
2o = <100 ns (L/PE, N/PE)
5 = Recommended backup fuse 50 A
—— Lifetime min. 100.000 h
— Weight m 1600 g
AR Article number 30 305
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POWER SUPPLY SYSTEMS UP TO 1000 V

Function of remote monitor terminals

When the PI-3k is operating correctly, the switching contact for remote
monitoring is connected. Once the thermal fuse reacts to varistor overheating
the switching contact for remote monitoring will disconnect.

TYPE 3

el. strength against network circuits

max. switching current

3750 Vims

~3A

Two stage MOV surge arrester & EMC/EMI filter

Type PI-3ké3
Nominal voltage Un 230/400 V AC P1-3ké3
Max. continuous operating voltage Uc 275/480 V AC
Nominal current In 63 A
Nominal discharge current 1,(8/20) I Slka (L/N, L/PE)
5 kA (N/PE)
Combined impulse Uoc & S [N
10 kV (N/PE)
<850V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE) B
<0,5 kV (N/PE) (s,
Asymmetrical attenuation of filter min. 80 dB at 2 MHz e —
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
Cy M15 N = =
Filters constants Cyo Mé8 B i % z )
Sy 2x47 nF
L 2,15 mH 22 |
Power loss at winding temp. 20°C <8 W 5 5 o = 1 =
Response time A <25ns (LN) ° — W fault
<100 ns (L/PE, N/PE) al, =
Recommended backup fuse 63 A SN =
Lifetime min. 100.000 h =
Weight m 1600 g E—
Article number 30 303 28 J
Type PI-3k80
Nominal voltage Un 2307400 V AC P1-3k80
Max. continuous operating voltage Uc 275/480 V AC
Nominal current In 80 A
Nominal discharge current |,(8/20) Iy SKA (LN, L/PE)
5 kA (N/PE)
Combined impulse Uoc 6KV (L/N.L/PE)
10 kV (N/PE)
<850 V (L/N)
Voltage protection level at Ugc Up <1,5kV (L/PE) o P
sk e €T
Asymmetrical attenuation of filter min. 80 dB at 1,5 MHz e .
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
Cu M15 " S E=——F
Filters constants Cyo Mé8 - ﬁ ES IQ
Cy 2x47 nF
L 0,9 mH 220 |
Power loss at winding temp. 20°C <15W S o 5 B '
Response fime ta R ° :.‘:'8 e
<100 ns (L/PE, N/PE) o ==
Recommended backup fuse 80 A Sl =
Lifetime min. 100.000 h =
Weight m 1730 g — i
Article number 30 302 2
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Basic circuit diagram of PI-3k

POWER SUPPLY SYSTEMS UP TO 1000 V
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N N o N
PE - 8 = = =PE

Type PI-3k120

Nominal voltage Un 230/400 V AC
Max. confinuous operating voltage Uc 275/480 V AC
Nominal current IN 120 A
Nominal discharge current |,,(8/20) 5 3 KA {L/N, L/PE)
5 kA (N/PE)
Combined impulse Uoc S INLPE)
10 kV (N/PE)
<850 V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE)
<0,5 kV (N/PE)
Asymmetrical attenuation of filter min. 70 dB at 1,5 MHz
(band-stop filter) min. 30 dB (0,15 - 30 MHz)
Cy M15
Filters constants Cyo Mé8
Gy 2x47 nF
L 1 mH
Power loss at winding temp. 20°C <25 W
Response time ta <250 {L/N)
<100 ns (L/PE, N/PE)
Recommended backup fuse 120 A
Lifetime min. 100.000 h
Weight m 2600 g
Article number 30 307
Recommended cross-section for grounding
PI-3k16 6 mm? Cu
PI-3k25 6 mm? Cu
PI-3k32 16 mm? Cu
PI-3k50 16 mm? Cu
PI-3ké3 16 mm? Cu
PI-3k80 16 mm? Cu
PI-3k120 25 mm? Cu
System TNC
L1
L2
=3
PEN @ 4 F|- = = = = = = = = = = = = = = = = =
1 FAILURE
| L * hakel L
L1 L1 . L1
1 L2 L2 —. L2
i L3 L3 " " L3
| T e ]l- * -~ =
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POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR & EMC/EMI filter

PI-k25RFl is a single-phase surge arrester type 3 according to EN 61643-11. It is specially
designed hybrid low noise filter intended for a high effective protection of expensive electronic
equipment against high frequency disturbance and against impulse overvoltage. This filter is
constructed to be mounted on DIN rail 35mm or straight onto the construction of switchboard
by four screws M4. The basic version of PI-k25RFl is for nominal current | = 25A and nominall
voltage U, =230V AC (DC) for use in TNS systems. However, it is possible to supply this arrester for
U,=6,12,24,48,60,80,110, 120, 130 or 160 V AC(DC) on a special demand. All fitted varistors
are equipped with thermal disconnectors that react to varistors overheating at overload. This
device is equipped with optical indicator of right function STATUS INDICATOR and with remote
monitoring of failure (FAULT MONITORING) by potential-free switching contact. While mounting
PI-k25RFl it is necessary to ensure that the ventilation holes in its housing are not covered.

Type PI-k25RFI
Nominal voltage Un
Max. continuous operating voltage Uc
Nominal current In
Nominal discharge current |,,(8/20) I
Combined impulse Uoc
Voltage protection level at Uoc Up
Asymmetrical attenuation of filter
(band-stop filter)
Cx
Filters constants C,
L
R
Power loss at winding temp. 20°C
Response time A
Recommended backup fuse
Lifetime
Weight m

Article number

DS

{11

230V AC
275V AC
25A
3 kA (L/N, L/PE)

6 kV (L/N,L/PE,N/PE)
<650 V (L/N,L/PE,N/PE)
min. 50 dB (1 - 100 MHz)
30-50dB (0,1 -1 MHz)

220 nF + 3x4,7 uF
2x47 nF

2x1 uH + 2x44 uH
68 kQ
<29 W
<25ns

25 A
min. 100.000 h

1140 g
30 056

el. strength against network circuits

3750 Vrms

Two stage MOV surge arrester & EMC/EMI filter

5

~230V
T0A

€T

102

MOMIOG.

TYPE flCLASS [iN:72 DS
< NN 2>3 |pWS

180

T e
PI-k25 RFI
SAGE ROTCTOR s e
U Zsvsm
254
U 6V

U, <60V
2 min 50 (1 + 100 Mkz)
A, 30086

174

165

PI-k25RFI

80
=
]

,.@ P
%

]

64,6

—:‘:— ok
O fautt

Function of remote monitor terminals
When the PI-k25RFl is operating correctly, the switching contact for
remote monitoring is connected. Once the thermal fuse reacts to
varistor overheating the switching contact for remote monitoring will

disconnect.
max. switching current ~10A

Basic circuit diagram of Pl-k25RFI Assymetrical attenuation 50Q/50Q
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POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR

P-3kis a three-phase surge arrester type 3 according to EN 61643-11 suitable for use in TNS, TNC
and TT systems. These are parallel devices intended for protection of electronic appliances
against impulse surge. All varistors in P-3k device are fitted with thermal fuses to prevent short
and also permanent overloading. P-3k units are to be connected as near to the protected
electronic appliance as possible. The right function of P-3k230, P-3k400 and P-3k500 devices
is indicated by three green LED diodes. The function failure of P-3k230 DS and P-3k400 DS
devices is indicated by target disconnection of mechanical thermal fuses which react to
varistors overheating above c. 120°C. If one of the three thermal fuses reacts, the non-potential
contact FAILURE disconnects at the same time (in case of DS version only).

MOV + GDT surge arrester

Type P-3k230/P-3k230 DS
sles Ll P-3k230

e LY Nominal voltage Un 230/400 V AC
{ : ¢ } Max. continuous operating voltage Uc 275/480 V AC
. . kA (L/N, L/PE
Nominal discharge current |,,(8/20) In 3 KA (N, L/PE)
5 kA (N/PE)
6 kV (L/N,L/PE
Combined impulse Uoc (L/N.L/PE)
10 kV (N/PE)
<1,5kV (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE)
TYPE [jCLASS JiN-74 f'y P <1.5kV (N/PE)
CG @ 3 [[h 2->3 { 4o 20 d - Power loss at winding temp. 20°C <0,1 W
O O industry
M102 ) <25 ns (L/N)
Response time A
<100 ns (L/PE, N/PE)
66 528 o Recommended backup fuse 16 A
' ‘ Lifetime min. 100.000 h
Weight m 140/205 g
Arficle number
s 2 P-3k230 30105
- { & ————| =1 P-3k230 DS 30 106
8 4
50
f‘,ok I ok
O fault H  fault

MOV + GDT surge arrester

Type P-3k400/P-3k400 DS

P-3k400 Nominal voltage Un 400 V AC
Max. continuous operating voltage Uc 480 V AC
Nominal discharge current 1,(8/20) In SlallL/N LRS!
5 kA (N/PE)
6 kV (L/N,L/PE
Combined impulse Uoc (L/N.L/PE)
10 kV (N/PE)
<1,5kV (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE)
¢ <1,5kV (N/PE)
CE @ TYPE [ CLASS [iN:72 ";’) P d o .
3 I 2>3 Pugly! 20 || - Power loss at winding femp. 20°C <3W
MJI02 Indust
' , <25 ns (L/N)
Response time fa
<100 ns (L/PE, N/PE)
66 528 4 Recommended backup fuse 16 A
Lifetime min. 100.000 h
; Weight m 140/205 g
Article number
: 3 s P-3k400 30 101
- & ——— E———— P-3k400 DS 30 103
b +
50
—:‘:—ok | ok
O fault | foult
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POWER SUPPLY SYSTEMS UP TO 1000 V

Function of remote monitor terminals

When the P-3k is operating correctly, the switching contact for remote
monitoring is connected. Once the thermal fuse reacts to varistor overheating
the switching contact for remote monitoring will disconnect.

el. strength against network circuits 3750 Vs
max. switching current ~3A

Type P-3k500

Nominal voltage Un 500V AC
Max. continuous operating voltage Uc 600 V AC
Nominal discharge current |,,(8/20) In SkA {L/N. L/PE)
5 kA (N/PE)
Combined impulse Uoc 6KV (L/N.L/PE)
10 kV (N/PE)
<1,8kV (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE)
<1,5kV (N/PE)
Power loss at winding temp. 20°C <3W
X <25ns (L/N)
Response time o
<100 ns (L/PE, N/PE)
Recommended backup fuse 16 A
Lifetime min. 100.000 h
Weight m 150 g
Article number 30 102
Recommnded cross-section for grounding
P-3k230, P-3k400, P-3k500 4 mm? Cu

Basic circuit diagram of P-3k230DS, P-3k400DS

Recommended connection of P3-k230, P3-k400, P3k500

TYPE 3

MOV + GDT surge arrester

€T

MJI02

P-3k500

9 P

45

25

L1 L1
L2 L2
L3 L3
N
PE====-1 AT — - FEN g (o 1 1] NGRS
i TNS i TNC
[} Q 1 %)
1 L2 L3 1 L1(L2 L3
1 L =
i ° i
1 [ ] 1 [
H | °
H H =
: P : N| PE | 4
- b [ 49 |99
' H 1 [
! FAILURE fmmm— FAILURE
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ram of P-3k230, P-3k400, P-3k500

S,

o
m

X

——

T
m

T

69



POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR

2S-1DSM is a single-phase surge arrester type 3 according to EN 61643-11 suitable for use in
TNS and TNC systems. It is designed for universal application for protection of electrical ap-
pliances connected to L.V. supply system against impulse surge effects. The right function
is indicated by fitted green LED diode. The connection to L.V. supply system is provided by
means of screw terminals.

Type ZS-1DSM
1S-1DSM

Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
, L/PE
Nominal discharge current |,,(8/20) In SRS
5 kA (N/PE)
6 kV (L/N,L/PE
Combined impulse Uoc (L/N.L/PE)
10 kV (N/PE)
<1 kV (L/N)
Voltage protection level at Uogc Up <1,2kV (L/PE)
TYPE fiCLASS NI £ f'y IP <1,2kV (N/PE)
(E ?: 3 1IN 2>3 § 20 indus"y Power loss at winding femp. 20°C <0,5W
i <25ns (L/N)
Response time A
176 <100 ns (L/PE, N/PE)
-—-14'8 65 Recommended backup fuse 16 A
335V/5s (L/N
gﬁt T Temporary overvoltage (TOV) Ut /55 (L)
— M T 1200V+Up/200 ms (L/PE)
‘ Lifetime min. 100.000 h
O L e ol Weight m 459
O fou Yol Arficle number 32016
[@= E
o 21 .19
© 56,5
Recommended connection of ZS-1DSM Basic circuit diagram of 25-1DSM
L1 e 1
L2 I
L3 N &
N ' I
PE=====" L Lie—es—F——" = s<—0 PE
I
I
I
I
I
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POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR

Pk2 is a single-phase surge arrester type 3 according fo EN 61643-11 suitable for TNS and TNC
systems. It is designed for universal application for protection of all electrical appliances con-
nected fo L.V. supply system against impulse surge effects. It is possible to supply this arrester
for different nominal voltage (different from 230V/50Hz) on a special demand. The function
failure of varistoris indicated by target disconnection of mechanical thermal fuse which react
to varistor overheating above c. 120°C.

MOV + GDT surge arrester

Type Pk2 .
Nominal voltage Ux 230 V AC o Pk2
Max. continuous operating voltage Uc 275V AC {
Nominal discharge current 1,(8/20) I oI G ENPEIRS)
5 kA (N/PE)
kV (L/N,L/PE
Combined impulse Uoc 6 (L/N.L/PE)
10 kV (N/PE)
<1 kV (L/N)
Voltage protection level at Uoc Up <1,2kV (L/PE)
<1,2kV (N/PE)
Power loss at winding femp. 20°C <0,5W
. <25ns (L/N)
Response time o
<100 ns (L/PE, N/PE)
Recommended backup fuse 16 A
335V/5s (L/N ; 66 32
Temporary overvoltage (TOV) Ut /58 [
1200V+Uy/200 ms (L/PE)
oq
Lifetime min. 100.000 h |
T ok
Weight m 100 g e e
Article number 32030 < -
- 19
& Py OQ
50
Recommended connection of Pk2 Basic circuit diagram of Pk2
L1 L1
L2 L2
L3 L3
N
FE==————=—"7 A PEN=======eed e
‘ TNS TNC

—————
[}
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SURGE ARRESTERS - VARISTOR

P-k16/+ DC is single-phase surge arrester type 3 according to EN 61643-11 designed for pro-
tection of electronic appliances in L.V. supply systems against impulse surge. They are con-
structed for mounting on DIN rail 35mm for nominal current of 16A. This complex range is
produced for nominal voltage within the range of 12, 24, 48 and 110V DC. The right function
of P-k16/+ DC is indicated by green LED diode.

MOV + GDT surge arrester
Type P-k16/12 DC

P-k16/12 DC

Nominal voltage Un 12V DC
Max. continuous operating voltage Uc 20V DC
Nominal discharge current I,(8/20) I 3 kA
6 kV (L+/L-, PE
Combined impulse Uoc (Ls/ )
10 kV (L-/PE)
Voltage protection level at Upc Up <120V (L+/L-)
<2 L+/L-
Response fime o I (|57
; 100 ns (L, N/PE)
TYPE JjCLASS [iNN74
(E @ 2>3 Recommended backup fuse 16 A
oz Lifetime min. 100.000 h
Weight m 909
Article number 30 001
66 352
&
€ = O rtault
0 E \d
b s
50
MOV + GDT surge arrester
Type P-k16/24 DC
P-k16/24 DC Nominal voltage Un 24V DC
Max. continuous operating voltage Uc 36V DC
Nominal discharge current ,(8/20) Ih 3 kA
kV (L+/L-, PE
Combined impulse Uoc é i )
10 kV (L-/PE)
< +/L-
L Voltage protection level at Upe Up 120V (L+/L)
(XX ] <660V (L/PE)
o ) Response fime i} <25ns (L+/L)
TYPE J CLASS LPZ 5 P A
Xs; 93>3 0 100 ns (L, N/PE)
g Recommended backup fuse 16 A
Lifetime min. 100.000 h
" w50 Weight m 909
Article number 30 002

e
O fautt

45
90

225

50
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Recommended connection of P-k16/«DC

L+
[

L'+ L-

Type P-k16/48 DC

Nominal voltage

Max. continuous operating voltage
Nominal discharge current I,(8/20)

Combined impulse
Voltage protection level at Upc
Response time

Recommended backup fuse
Lifetime

Weight

Article number

Type P-k16/110 DC

Nominal voltage

Max. continuous operating voltage
Nominal discharge current [,(8/20)

Combined impulse

Voltage protection level at Upc

Response time

Recommended backup fuse
Lifetime

Weight

Article number

Un
Uc

Un
Uc

UOC

Up

ta

L(L+)
N(L-)

48V DC
80V DC
3 kA
6 kV (L+/L-, PE)
10 kV (L-/PE)
<230V (L+/L-)
<25ns (L+/L-)
100 ns (L, N/PE)
16 A
min. 100.000 h
9209
30014

110 v DC
170V DC
3 kA
6 kV (L+/L-, PE)
10 kV (L-/PE)
<440V (L+/L-)
<800V (L/PE)
<25ns (L+/L-)
100 ns (L, N/PE)
16 A
min. 100.000 h
909
30012

HAKEL-TRADE ENG

Basic circuit diagram of P-k16/+«DC

|
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AlL l
VA1 52 !
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__________________________________ o
MOV + GDT surge arrester
P-k16/48 DC

TYPE [ CLASS N E=74 +80°C QlP

€T s Ko e oo |ed

MII02 il © industry

66 35.2
—:‘:—ok
3 z O fautt
[ -
- 19
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©

50

MOV + GDT surge arrester

P-k16/110 DC

TYPE [ CLASS N2 we0c G IP
c@ =l
MI02 peusty
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MOV + GDT surge arrester

~ '\.’.‘ i\
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POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR

PROTECTOR MS FULL is universal surge protector designed for use in single-phase TNS
system. These devices comply with the requirements for surge arrester type 3 according to
EN 61643-11. This type of surge profective multiple socket outlet contains protection of
telephone lines with RJ12 connector as well as protection of coaxial cable for TV connector
75Q.

The right function of the protector is indicated by following indicator lights:

- Protected LED: Indicates that the internal surge Protection is in function

- Power OK LED: Indicates that master socket outlets is supplied with voltage

- Slave On LED: Indicates that the slave sockets outlets are feeded with power

All socket outlets have child-protection. The length of connecting cable is 1,8m.

Type PROTECTOR MS FULL

PROTECTOR MS FULL Nominal voltage Wk 230 V AC
Max. continuous operating voltage Uc 275V AC
Nominal current In 10 A
Nominal discharge current 1,(8/20) In 2,5 kA
Combined impulse Uoc 5 kV
Voltage protection level at Uoc Up <1.5kV{L/N)

<300 V (TEL/TV)
Number of socket outlets with
child-protection
Length of connecting cable 2m

6 pcs.

TYPE Jj CLASS [iE4 +Bg“0 " Response time ta <25 ns (L/N)
CE V@mz 3 |[BN 2>3 §: e Recommended backup fuse 10A

255

335V/5s (L/N)

i h =
{ J O

i (¢]
S N NS DS D™D
\ \ \ 1\ \
X s/ N s/ X s/ X s/ X S
N N AN N N

MASTER SLAVE

74

Temporary overvoltage (TOV, U
SIEIEly ge (ToV) T 1200V+Uy/200 ms (L/PE)
Lifetime min. 100.000 h
Weight m 730 g
Arficle number 47 006
[—]
Decoder

DVD.
TV $ Home Theatre

Socket

HAKEL-TRADE ENG



POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR

PDU-F-807A*is a base unit type 3 intended for protection of electronic appliancesin L.V. supply
system against impulse overvoltage and high-frequency disturbance. PDU is constructed for
mounting info 19" rackmounts. It complies with IEC 939 and EN 61643-11 standards and its
right function is indicated by green LED diode. The maximum number of protected outlets

is eight.

PDU-F-807A3 is a two-stage surge protection containing MOV+GDT and EMC/EMI filter

PDU-F-807A2 is a single-stage surge protection containing MOV+GDT

Type PDU-F-807A3

Nominal voltage

Max. continuous operating voltage
Nominal current

Nominal discharge current |,,(8/20)

Combined impulse

Voltage protection level at Ugc

The number of socket-outlets

with child-protection

19" rackmounts mounting, size 1 U
Length of connecting cable
Asymmetrical attenuation of filter
(band-stop filter)

Response time

Recommended backup fuse
Lifetime

Weight

Article number

Type PDU-F-807A2

Nominal voltage

Max. contfinuous operating voltage
Nominal current

Nominal discharge current 1,(8/20)

Combined impulse

Voltage protection level at Upc

The number of socket-outlets

with child-protection

19" rackmounts mounting, size 1 U
Length of connecting cable

Response time

Recommended backup fuse
Lifetime

Weight

Article number

Un
Uc

I

In

Uoc

Up

Uoc

Up

230V AC
275V AC
16 A

3 KA (L/N, L/PE)
5KA (L/PE)

6KV (L/N,L/PE)
10 kV (N/PE)
<1kV (LN)

<1,2kV (L/PE)

<1,2kV (N/PE) (A s

102

8 pcs.

YES
2m

min. 35 dB (0,15 - 30 MHz)

TYPE flcLASS I :
3 [ 2>3

9 P
&

<25ns (L/N)

<100 ns (L/PE, N/PE)
16 A

B 00000000

45

N[0

min. 100.000 h
650 g
45042

Power Distribution Unit - MOV + GDT surge arrester

230V AC
275V AC
16 A
3KA (L/N, L/PE)
5KkA (L/PE)

6 kV (L/N,L/PE)
10 kV (N/PE)
<1kV (L/N)

<1,2KkV (L/PE)

<1,2kV (N/PE) s,

MJI02
8 pcs.
YES
2m
<25ns (L/N)
<100 ns (L/PE, N/PE)

TYPE I CLASS I vE
3 I 2>3

PDU-F-807A2

20 ddw

16 A

min. 100.000 h

L]
O

0

(I

45

650 g
45 041

5]
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POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTER - VARISTOR

2S-11, ZS-1P are surge arresters type 3 according to EN 61643-11 and [EC 61643-1 designed for
installation info electrical installation systems, e.g.: cable ducts and flush-mounted sockets
as an additional protection. These devices are suitable supplements of socket distribution
which are protected by Pl-k protector. The right function of ZS-11 type is indicated by green
LED diode. When the indicator is off, the device must be replaced or technically checked.

MOV + GDT surge arrester

ZS-1P contains an acoustic fault indicator (buzzer).

Type ZS-11/ZS-1P

/ @ Zs-11 Nominal voltage Uy 230 V AC
— B Max. continuous operating voltage Uc 275V AC
HAKEL see:090000 @
— 3 KA (L/N, L/PE
Nominal discharge current In(8/20) I s k,(A/(N/P{E) )
— - kV (L/N,L/PE
- 5-1P Combined impulse Uoc . (L/N.L/PE)
ey | 10 kV (N/PE)
\ HAKEL =~oom <@ <1 kV (L/N)
Voltage protection level at Uoc Up <1kV (L/PE)
Tvee foiass IR 0 o | @ P <1,2kV (N/PE)
(E @ 3 1IN 2>3 | T indusw Power loss at winding temp. 20°C <0,5W
MII02 i <25 ns (L/N)
Response fime o
<100 ns (L/PE, N/PE)
12 @0k 75-11 Recommended backup fuse 16 A
b A 335V/5s (L/N)
Temporary overvoltage (TOV U
_ b ] s ge (TOV) U 1200V+U,/200 ms (L/PE)
” b Lifetime min. 100.000 h
9 Failure indication
7S-1P ZS-11 green LED diode
e BN )> ZS-1P inbuilt piezosiren
—_ FAILURE Weight m 20/30 g
O Article number
= —
Z8-11 32 004
S —
1S-1P 32 006

Basic circuit diagram of ZS-1P

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,

Basic circuit diagram of ZS-11

+—> <—oPE

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Recommended connection of ZS-1P

,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,

Recommended connection of ZS-11

L L
N N
PE ® PE ®
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POWER SUPPLY SYSTEMS UP TO 1000 V

Application table

Type

Pl-k8

Pl-k 16
Pl-k 16 DS
Pl -k 25

Pl - k 25 DS
Pl - k 32

Pl -k 50
Pl-k 63

Pl - k 80
Pl-k 120

Pl -k 150

Pl - k 25 RFI
PI-3k 16

Pl - 3k 25

Pl - 3k 32

PI - 3k 50

Pl - 3k 63

PI - 3k 80

Pl - 3k 120
PK 2

IS -1 DSM
7S-11

ZS- 1P

P - 3k 230

P - 3k 230 DS
P - 3k 400

P - 3k 400 DS
P - 3k 500
PROTECTOR MS FULL
PDU-F-807A2
PDU-F-807A3
TE - dividing unit (17,5 mm)

Art. No.

30080
30 004
30 027
30017
30034
30 005
30 100
30 200
30180
30 220
30 230
30 056
30 300
30 306
30 301
30 305
30303
30 302
30 307
32030
32016
32 004
32006
32105
30 106
30 101
30103
30 102
47 006
45041
45 042

Housing material - Polyamide PAé

Mounting

DIN 35mm

DIN 35mm

DIN 35mm

DIN 35mm

DIN 35mm

DIN 35mm

sw. board chassis
sw. board chassis
sw. board chassis
sw. board chassis
sw. board chassis
sw. board chassis
DIN 35mm

DIN 35mm

sw. board chassis
sw. board chassis
sw. board chassis
sw. board chassis
sw. board chassis
DIN 35mm

DIN 35mm

DIN 35mm

DIN 35mm

DIN 35mm

DIN 35mm

DIN 35mm

DIN 35mm

DIN 35mm
adaptor

19" rack mount

19" rack mount

-

E  Weight (g)

126
167
224
232
237
237

Ao~ N N WO N

- 967
. 970
= 970
= 1280
= 1300
- 1140
9 498
9 515
= 520
= 1585
= 1588
= 1721
. 2601
2 99

1 44

. 17

- 26

135
140
140
205
146

w A W A~ W

- 729
645

= 650

U,(V) Connect.

275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
275
440
440
600
275
275
275

serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
serial
parallel
parallel
parallel
parallel
parallel
parallel
parallel
parallel
parallel
parallel
parallel

serial

HAKEL-TRADE ENG

1
1
1

1

1
1
1
1
1
1
1
1
1
1
1
1

Cross-section
area mm?

5-2,5
5-25
5-2,5
4
4
6
16
16
25
35
35
4
5-2,5

16
16
25
85
S5-2,5
5=2,5
D=2
5-25
5-25
5=25
D22
D =25
9=2,5
5-25
D=2
9 =2,5

Nominal
voltage Iy (A)

8
16
16
25
25
32
50
63
80

120
150
25

16
25
32
50
63
80

120

16
16
16

TYPE

3

High frequency filter

HF
HF
HF
HF
HF
HF
HF
HF
HF
HF
HF
HF
HF
HF
HF
HF
HF
HF
HF
HF

HF

77



