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Easy Choice LIGHTNING PROTECTION LEVEL |

Classification of typical System No. Circuit Type 1-at boundaries of LPZ 0-1 Coordination
objects of phases (lightning arrester) T1 and T2
SPD type Installation <5m
Buildings with considerable level .
of protection LPL1 (1, =100 kA) Supstohon
1 1+0 Switchboard (kwh)
Hospitals BT Main switchboard TS s eelollo 6T
e decoupling element
anks N _
Substation 0 2
Transmission point for GSM,BTS NC Switchboard (kwh)
Main switchboard
Water stations 3 3+0 H50'50/ 0
P lant = Main switchboard
AT [elieTnls e Coordination of SPC with SPU doesn't require separation
by longer cable or by decoupling element. (The installation
Aerodrome control fower SPC25/3+0 of SPD T2 is necessary, if the length is > 30 m from T1)
Buildings with danger of
explosion
1+1
. . . o Substation 5 metres cable or
Bigger industrial buildings 1 Switchboard (kwh) decoupling element
Main switchboard PI-L (16-120 A )
Buildings with particular
importance 2+0
TNS
3+1
Main switchboard
3 SPC25/3+1 Coordination of SPC with SPU doesn't require separation
g by longer cable or by decoupling element. (The installation
of SPD T2 is necessary, if the length is > 30 m from T1)
4+0
SPC25/4+0
Step 1 Step 2
(object selection) (selection of SPD T1)
TNC
L1
L2
L3 —
PEN =————========= -IO- ------------------------------------------------
S 7
N \
L1 - EBB] = T
: ’ : _L I (31 5 A) Only required, if a fuse of the same or lower
= | nominal value is not already provided in the
I upstream power supply.
| . .
| Lightning arrester Type 1
|
|
: HS$50-50/3+0  Art. No. 10 090
TNC
L1
L2
L3 —

'U
m
z
|
1
i
1
|
b
\

nominal value is not already provided in the
upstream power supply.

H Only required, if a fuse of the same or lower

wsl] ||

Lightning and surge arrester Type 1+2

— L
/
/

SPC25/3+0  Art. No. 10 736
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LIGHTNING PROTECTION LEVEL |

Easy Choice

Type 2 - at boundaries of LPZ 1-2 Coordination Type 3 - at boundaries of LPZ 2-3 (surge arrester)
r rrester T2aT . -
(surge arrester) S SPD + EMI filter Additional SPD
SPD type Installation <5m SPD type Installation SPD type Installation
5 meters of cable or = 1 Qutlet circuits which
decoupling element To the are longer than
L . . PI-L(16-120 A) | i switchboard, 20 m. Flush-mounted
- Subsidiary switchboard = . sockets and
: ! k(8- which is - .
FllFzzs Switchboards on every (Decoupling elements(PI-L) PEk{8-1504) N I5-1DSM cable ducts. It is
floor of the object or are installed for coordination protected % (ecoﬂmeﬁdedgo
in every control panel of T2 and T3. These protect . install SPD info the
1 SPD T3 against destruction. If equipment outlet circuit to every
X there is a distance between (in case of :ﬁ;"g”;{?ﬁ’;ifﬁg ;C,;/
gilefo 5:0 <5m, it isTQngggsE:ry fo use electronic control | Pk2 The installation
P i C protection, the eliminates induced
E lithe distance from | 2o e o s insilation is overvoltage which
! Tlis > 30 m, theniitis i s@Es, henas s eeuice) o directly to the is enducing into
! necessary fo install know the nominal voltage of appliance) the object’s service
PIII-275/3+0 SPD T2 existing conductor. 75-11 cables.
Subsidiary switchboard, 5 meTers' of cable or Outlet circuits which
Switchboards on every decoupling element To the IS-1P are longer than
floor of the object or PI-L(16-120 A) switchboard, 20 m. Flush-mounted
in every control panel which is m sockefsand
(Decoupling elements(PI-L) closest to the cable ducts. Itis
are installed for coordination recommended fo
of T2 and T3. These protect prOf_eded PDU install SPD into the
SPD T3 against destruction. If equipment outlet circuit to every
there is a distance between - fourth socket or fo
T2 and T3 1 (In case of the point of supply.

SPUM3-275

If the distance from
Tlis > 30 m, thenitis
necessary to install
SPD T2

<5m, itis necessary to use
decoupling elements. The
recommended connection is
in series, hence is required to
know the nominal voltage of
existing conductor.

PI-3k(16-120A)

electronic control
protection, the
installation is
directly to the
appliance)

The installation
eliminates induced
overvoltage which
is enducing info
the object's service
cables.

ZS-1DSM
Step 3 Step 4 100 %
(selection of SPD T2) (selection of SPD T3) (property protection)
TNC TNS
— L1
— L2
— L3
N
------ -?-- ---------------------------l--—---- ——— |—-0-------------.--------- PE
1] ALf |
T L Te—
e T \
1
Only required, if a fuse of the same LTH ) |
(]25 A) or lower nominal value is not already °° I
provided in the upstream power supply. , PI-k8
| 1 Arf. No. 30 080

Plll-275/3+0

H
:

[ell

i

"ol

Surge arrester Type 2

Art.No. 24 001

Surge arrester Type 3

IS-1P
Art. No. 32 006

TNS TNS
—— L1
—— L3
N
------TL------- --------------------------- e I PE
1
Tl L
[ ——

azsml ]

SPUMB3-275

Only required, if a fuse of the same
or lower nominal value is not already
provided in the upstream power supply.

Art. No. 24 230

(]

[

o

|}
—®|" |®
[ 1 |®
[ [
ol @
--- -~ [
PI-3k120 Art. No. 30 307
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Easy Choice

LIGHTNING PROTECTION LEVEL

Classification of typical System No. Circuit Type 1-at boundaries of LPZ 0-1 Coordination
objects of phases (lightning arrester) T1 and T2
SPD type Installation <5m
Buildings with considerable level .
of protection LPLII (I, =75KkA) Supstohon
1 1+0 Switchboard (kwh)
Main switchboard
) . HS50-50 5 metres cable or
Industrial buildings decoupling element
. . e . PI-L (16-120 A)
Administrative buildings Substation
NC Switchboard (kwh)
Main switchboard
s 3 HS50-50/3+0
3 3+0
Supermarkets Main switchboard
Cathedral Coordination of SPC with SPU doesn't require separation
CHinSelels by longer cable or by decoupling element. (The installation
i of SPD T2 is necessary, if the length is > 30 m from T1)
Objects connected
by buried cable.
1+1
Substation 5 metres cable or
1 Switchboard (kwh) decoupling element
Main switchboard PI-L (16-120 A)
2+0
TNS
3+1
Main switchboard
S Coordination of SPC with SPU doesn't require separation
by longer cable or by decoupling element. (The installation
of SPD T2 is necessary, if the length is > 30 m from T1)
4+0
SPC25/4+0
Step 1 Step 2
(object selection) (selection of SPD T1)
TNC
L1
L2
L3 —
PEN =————========= -IO- ------------------------------------------------
3T 7
N \
EBB] - I
| I Only required, if a fuse of the same or lower
= (31 5 A)H H H nominal value is not already provided in the
= | upstream power supply.
|
| R .
| Lightning arrester Type 1
|
|
: HS$50-50/3+0  Art. No. 10 090
TNC
L1
L2
L3 —
PN =————=—======= -IO- ----------------------------- L ------------------
[ 7
- T
EBB \\ T
I | Only required, if a fuse of the same or lower
= nominal value is not already provided in the
(3] 5 A)H H H upstream power supply.

Lightning and surge arrester Type 1+2

SPC25/3+0  Art. No. 10 736
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LIGHTNING PROTECTION LEVEL Il

Easy Choice

Type 2 - at boundaries of LPZ 1-2 Coordination Type 3 - at boundaries of LPZ 2-3 (surge arrester)
(surge arrester) 2SS SPD + EMI filter Additional SPD
SPD type Installation <5m SPD type Installation SPD type Installation
5 meters of cable or ?; = Outlet circuits which
decoupling element e To the are longer than
) . PI-L(16-120 A) g switchboard, 20 milF s
PIII 275 Subsidiary switchboard, P] K(E-150A] T iy e
i Switchboards on every (Decoupling elements(PI-L) Sloresh it (e cable ducts. It is
floor of the object or are installed for coordination protected W recommended to
in every control panel of T2 and T3. These protect ) install SPD into the
! SPD T3 against destruction. If equipment outlet circuit to every
X there is a distance between (in case of :g“”h SOfkff or TC,J
PII-275/3+0 T2 and T3 Pk2 e point of supply.

If the distance from

<5 m, itis necessary to use
decoupling elements. The

electronic control
protection, the

The installation

eliminates induced

SPUM3-

SPU3-275

If the distance from
Tlis > 30 m, thenitis
necessary to install
SPD T2

<5m, itis necessary to use
decoupling elements. The
recommended connection is
in series, hence is required to
know the nominal voltage of
existing conductor.

electronic control
protection, the
installation is
directly to the
appliance)

" b recommended connection is installation s overvoltage which
T1is>30m, Then it is in series, hence is required fo dlregrly to the is endqcmgi into i
necessary to install know the nominal voltage of appliance) the object’s service
SPD T2 existing conductor. 75-11 cables.
Subsidiary switchboard, S meTers‘ of cable or Outlet circuits which
Switchboards on every decoupling element To the 1S8-1P are longer than
floor of the object or PI-L(16-120 A) switchboard, 20 m. Flush-mounted
in every control panel which is m sockefsand
(Decoupling elements(PI-L) closest to the cable ducts. Itis
' are installed for coordination I recommended fo
SPUMI1-275 of T2 and T3. These protect RIS install SPD into the
SPD T3 against destruction. If equipment outlet circuit to every
there is a distance between fourth socket or to
T2 and T3 (In case of the point of supply.

The installation
eliminates induced
overvoltage which
is enducing info

the object's service
cables.

275 PI-3k(16-120A) ZS-1DSM
Step 3 Step 4 100 %
(selection of SPD T2) (selection of SPD T3) (property protection)
TNC TNS
— L1
— L2
— L3
N
------ -?-- ---------------------------l--—---- ——— |—-0-------------.--------- PE
1 1
1] ALf
T L Te—
e T \
Only required, if a fuse of the same or lower !
125 A H H H nominal value is not already provided in the ole |'!
( ) upstream power supply. 1
, PI-k8
? - 1 Arf. No. 30 080

Plll-275/3+0

H
:

[ell

i

"ol

Surge arrester Type 2

Art.No. 24 001

Surge arrester Type 3

IS-1P
Art. No. 32 006

NS NS
— L1
= L2
= L3
N
------------------------------------ +—— —"—FF

(125

A)

SPUMB3-275

Only required, if a fuse of the same or lower
nominal value is not already provided in the
upstream power supply.

Art. No. 24 230

o

[

o
L
(I |®
(I |®
o ®
ol @
LIE [ J

PI-3k120  Art. No. 30 307
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Easy Choice

Classification of typical System
objects
Buildings with considerable level
of protection LPL Il and IV
(1,.,= 50 kA)
LPL Il
Apartment houses
Small administartive buildings TNC
Family houses
Agricultural structures
LPL IV
Buildings and halls without
occurrence of persons and
internal equipment
Objects with the main back-up
fuse up to 63A connected by
buried cable.
TNS
Step 1
(object selection)
ke ¥ L1
" L2
L3
PEN
L1
L2
L3
PEN

24 HAKEL-TRADE ENG

LIGHTNING PROTECTION LEVEL Il and IV

No. Circuit Type 1-at boundaries of LPZ 0-1 Coordination
of phases (lightning arrester) T1 and T2
SPD type Installation <5m
Main switchboard
1 140 Coordination of SPC with SPU doesn't require separation
by longer cable or by decoupling element. (The installation
SPC25 of SPD T2 is necessary, if the length is > 30 m from T1)
5 metres cable or
Main switchboard decoupling element
PI-L (16-120 A)
3 PIV12.5/3+0
3+0 :
Main switchboard
Coordination of SPC with SPU doesn't require separation
by longer cable or by decoupling element. (The installation
of SPD T2 is necessary, if the length is > 30 m from T1)
1+1
Main switchboard
1 Coordination of SPC with SPU doesn't require separation
by longer cable or by decoupling element. (The installation
of SPD T2 is necessary, if the length is > 30 m from T1)
2+0
Main switchboard
341 Coordination of SPC with SPU doesn't require separation
by longer cable or by decoupling element. (The installation
3 SPC12,5/3+1 of SPD T2 is necessary, if the length is > 30 m from T1)
5 metres cable or
. . decoupling element
4+0 Main switchboard PI-L (16-120 A )
PIV12,5/4+0
Step 2
(selection of SPD T1)
TNC
| E—
| E—
| E—
__________________ e
|
—— —f 4]
EBB| ~= T
| 1 Only required, if a fuse of the same or lower
e 1 nominal value is not already provided in the
- I (250 A) H H H upstream power supply.
1
1
1 Lightning arrester Type 1
1
1
1
1
| HS50-50/3+0  Art. No. 10 090
TNC
| I—
| E—
| E—
______________ e I W
—4 I 7
E?B \\\:\\ The max. back-up fuse for “V* connection is 63 AgL/gG.

HAKEL com| HAKEL oo | HAKEL

Lightning and surge arrester Type 1+2

SPC25/3+0  Art. No. 10 736



LIGHTNING PROTECTION LEVEL lll and IV

Easy Choice

Type 2 - at boundaries of LPZ 1-2 Coordination Type 3 - at boundaries of LPZ 2-3 (surge arrester)
(surge arrester) 2SS SPD + EMI filter Additional SPD
SPD type Installation <5m SPD type Installation SPD type Installation
5 meters of cable or ?; = Outlet circuits which
decoupling element e To the are longer than
) . PI-L(16-120 A) g switchboard, 20 milF s
PIII 275 Subsidiary switchboard, P] K(E-150A] T iy e
i Switchboards on every (Decoupling elements(PI-L) Sloresh it (e cable ducts. It is
floor of the object or are installed for coordination protected W recommended to
in every control panel of T2 and T3. These protect ) install SPD into the
! SPD T3 against destruction. If equipment outlet circuit to every
X there is a distance between (in case of :g“”h SOfkff or TC,J
PII-275/3+0 T2 and T3 Pk2 e point of supply.

If the distance from

<5m, itis necessary to use
decoupling elements. The

electronic control
protection, the

The installation

eliminates induced

SPUM3-

SPU3-275

If the distance from
Tlis > 30 m, thenitis
necessary to install
SPD T2

<5m, itis necessary to use
decoupling elements. The
recommended connection is
in series, hence is required to
know the nominal voltage of
existing conductor.

electronic control
protection, the
installation is
directly to the
appliance)

" b recommended connection is installation s overvoltage which
T1is>30m, Then it is in series, hence is required 1o dlregfly to the is endqcmgi into i
necessary to install know the nominal voltage of appliance) the object’s service
SPD T2 existing conductor. 75-11 cables.
Subsidiary switchboard, S meTers‘ of cable or Outlet circuits which
Switchboards on every decoupling element To the 1S8-1P are longer than
floor of the object or PI-L(16-120 A) switchboard, 20 m. Flush-mounted
in every control panel which is m sockefsand
(Decoupling elements(PI-L) closest to the cable ducts. Itis
' are installed for coordination I recommended fo
SPUMI1-275 of T2 and T3. These protect RIS install SPD into the
SPD T3 against destruction. If equipment outlet circuit to every
there is a distance between fourth socket or to
T2 and T3 (In case of the point of supply.

The installation
eliminates induced
overvoltage which
is enducing info

the object's service
cables.

275 PI-3k(16-120A) ZS-1DSM
Step 3 Step 4 100 %
(selection of SPD T2) (selection of SPD T3) (property protection)
TNC TNS
— L1
— L2
— L3
N
------ -?-- ---------------------------l--—---- ——— |—-0-------------.--------- PE
1 1
1] ALf
T L Te—
e T \
Only required, if a fuse of the same or lower !
125 A H H H nominal value is not already provided in the ole |'!
( ) upstream power supply. 1
, PI-k8
? | 1 Arf. No. 30 080

Plll-275/3+0

H
:

[ell

i

"ol

Surge arrester Type 2

Art.No. 24 001

Surge arrester Type 3

IS-1P
Art. No. 32 006

NS NS
— L1
= L2
= L3
N
------------------------------------ +—— —"—FF

(125

A)

SPUMB3-275

Only required, if a fuse of the same or lower
nominal value is not already provided in the
upstream power supply.

Art. No. 24 230

o

[

o
L
(I |®
(I |®
o ®
ol @
LIE [ J

PI-3k120  Art. No. 30 307
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HAKELZIL - H2110

POWER SUPPLY SYSTEMS UP TO 1000 V

HZ110

TYPE | CLASS LPZ % +80°C Q IP Il
0 ﬁw
1 | 0->1 -40°C (0]0] i

93,4

SP50U10/
150
\ \
@«»c% °® PEN
\ \
Multiple spark gap

TYPE f| cLASS [N +80°C r@ P
i3 227
1 | 0>1 -40°C (0]0]

HZ110
L
| i i
SP50U10// i i
150 ] i
[ [ e
23 |® °® PEN
[ [
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HZ110/500

HIGH-POWER LIGHTNING ARRESTER

HZ110 is a lightning arrester type 1 according to EN 61643-11. These are recommended for
use in the Lightning Protection Zones Concept at the boundaries of LPZ 0 - 1 (according to
IEC 1312-1 and EN 62305) for lightning current equipotential bonding in power supply systems
entering the building.

The lightning arrester is constructed as an encapsulated multiple spark gap for installation in
main switchboards. HZ110 is mainly intended for use in TNC systems.

High-power lightning arrester HZ110 is infended for use in areas with
a high frequency of storm days. The main use of HZ110 arrester is in
industrial installations such as transformers or the main switchboards

of large industrial buildings.

Type HZ110
Nominal voltage
Max. continuous operating voltage
Insulation resistance
Lightning impulse current (10/350)

- charge

- specific energy
Temporary overvoltage (TOV)
Voltage protection level at iy,
Follow current interrupting rating at Uc
Response time
Max. back-up fuse
Lifetime
Weight
Arficle number

230 V AC
255V AC
> 100 MQ
110 kKA
55 As
3000 kJ/Q
500 V/ 5 sec
<25kV
50 KA /ms
<100 ns
500 AgL/gG
min. 100 000 h
1000 g
10 120

€T

MJI02

High-power lightning arrester HZ110/500 is intended for use in areas with
a high frequency of storm days. The main use of HZ110/500 arrester is
in industrial installations such as main switchboards of large industrial

buildings.

Type HZ110/500
Nominal voltage
Max. continuous operating voltage
Insulation resistance
Lightning impulse current (10/350)

- charge

- specific energy
Temporary overvoltage (TOV)
Voltage protection level at lip,
Follow current interrupting rating at Uc
Response time
Max. back-up fuse
Lifetime
Weight
Article number

400 V AC
500 V AC
> 100 MQ
110 kA
55 As
3000 kJ/Q
500 V/ 5 sec
<2,5kV
8 kA ms
<100 ns
500 AgL/gG
min. 100 000 h
1000 g
10 125

c«C

MJT02



POWER SUPPLY SYSTEMS UP TO 1000 V

LIGHTNING ARRESTERS — SPARK GAP

HS50-50 is a lightning arrester type 1 according to EN 61643-11. These are recommended for
use in the Lightning Protection Zones Concept at the boundaries of LPZ 0 - 1 (according to
IEC 1312-1 and EN 62305) for lightning current equipotential bonding in power supply systems
entering the building.

The lightning arrester is constructed as an encapsulated multiple spark gap for installation in
main switchboards. H$50-50 is mainly intended for use in TNC systems. For TNS and TT systems
it is necessary to combine these arresters with lightning arrester HS100 (or JK110) which is
intended for equipotential bonding between N and PE.

Multiple spark gap

The main use of HS50-50 is in industrial installations such as

transformers, the main switchboards of large industrial buildings HS50-50
and places with high risk of a direct lightning strike. It is also suitable
for applications in unmeasured parts of electrical installation et
(before electrometer) according to VDN Directive, 2nd Edition 2004
(TAB 2000).
Type HS50-50
Nominal voltage Uy 230 V AC
Max. continuous operating voltage Uc 255V AC
Insulation resistance Ri > 100 MQ
Lightning impulse current (10/350) limp 50 kA LPZ P
- charge Q 25 As 1 i 0>1 sy
- specific energy W/R 600 kJ/Q
Temporary overvoltage (TOV) Uy 440 V/ 5 sec
Voltage protection level aft Iy, Up <1,3kV L
Follow current interrupting rating at Uc I 12 kAims 6751 — [ S :
Response time ta <100 ns i i
Max. back-up fuse 315 AgL/gG = i :
Lifetime min. 100 000 h —
Weight m 225 g & { i E
Arficle number 10090 ﬁ ’1
(E @ e N/ PE/ PEN
Note: HS50-50 can be supplied with LED diode signalizing the right
functioning on a special request.
Multiple spark gap
HS55 arrester is intended for special installations in industrial buildings
requiring max. continuous operating voltage of 440 V AC. The main HS55

use of HS55 arrester is in main switchboards of large industrial buildings

and places with high risk of a direct lightning strike.

Type HS55
Nominal voltage Un 400 V AC
Max. continuous operating voltage Uc 440 V AC
Insulation resistance R; > 100 MQ
Lightning impulse current (10/350) s 50 kA

- charge Q 25 As

- specific energy W/R 600 kJ/Q
Temporary overvoltage (TOV) Ur 500 V/5 sec
Voltage protection level af limg Up <2,5kV
Follow current interrupting rating at Uc I 3.5 KAims
Response time fa <100 ns
Max. back-up fuse 315 AglL/gG
Lifetime min. 100 000 h
Weight m 2259
Article number 10 055

c«C

MJT02

TYPE [|CLASS |2
1 [ 0->1

67 352
51

%0
—*

+80°C @ P
9 2.7
-A;C

N/ PE/ PEN
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POWER SUPPLY SYSTEMS UP TO 1000 V

Single spark gap

HS100is a total current spark gap type 1 according to EN 61643-11 and
HS100 isintended for use in TNS and TT systems (3+1 or 1+1) at the boundaries
of LPZ 0 - 1. HS100 is to be installed between N and PE only.

Type HS100
Max. confinuous operating voltage Uc 255V AC
Insulation resistance R; > 1000 MQ
Lightning impulse current (10/350) limp 100 kA

- charge Q 50 As

Tve [fcrass NI g +coc r& P - specific energy W/R 2500 kJ/Q
1 T 0>1 5,451C 20 indusw Temporary overvoltage (TOV) Ur 1200 V/ 0,2 sec

Max. discharge current (8/20) [ 150 kA
Nominal discharge current (8/20) I 75 kA
Voltage protection level at lin, Uy <2kV
67 52 ____N____ Spark-Over Voltage 1,2/50 us <1,5kV
2l i i Follow current interrupting rating at Uc Iy 100 A
° i i Response time ta <100 ns
— § Lifetime min. 100 000 h
S { i i Weight m 360 g
ﬁ Article number 10 100
* P €T

MJI02

Single spark gap

JK110is a total current spark gap type 1 according to EN 61643-11 and
JK110 isintfended for use in TNS and TT systems (3+1 or 1+1) af the boundaries
of LPZ0 - 1. JK110is to be installed between N and PE only.

Type JK110
Max. continuous operating voltage Uc 255V AC
Insulation resistance Ri > 1000 MQ
Lightning impulse current (10/350) i 110 kA
- charge Q 55 As
LPZ gw\g’c e - specific energy W/R 3000 kJ/Q
1 I WOl § «oc i 20 [ Max. discharge current (8/20) Irmax 150 KA
Nominal discharge current (8/20) 5 75 kA
Temporary overvoltage (TOV) Ur 1200 V/ 0,2 sec
Voltage protection level at I, Uy <2kV
= —— I____N____I Follow current interrupting rating at Uc Iy 100 Apms
i i Response time A <100 ns
° | Lifetime min. 100 000 h
I i Weight m 360 g
8 { | Article number 10110

28 HAKEL-TRADE ENG



POWER SUPPLY SYSTEMS UP TO 1000 V

Application table

No.of

Type Art. No. TE  Weight(g) 205 Circuit limp (KA) Uc (V) Mode of protection
HZ110 10 120 4 1000 1 1+0 110 255 L/N, L/PEN, L/PE
HZ110/500 10125 4 1000 1 1+0 110 500 L/N, L/PEN, L/PE
HS50-50 10 020 2 225 1 140 50 255 L/N, L/PEN, L/PE
HS55 10 055 2 225 1 1+0 50 440 L/N, L/PEN, L/PE
HS100 10 100 2 360 1 0+1 100 255 N/PE
JK110 10110 2 360 1 0+1 110 255 N/PE
Recommended sets for TNC system
No. of
Set Consisting of TE  Weight(g) Poles  Circuit lotat (KA)  Application
HZ110/3+0 3xHZ110 12 3000 S 3+0 - Areas with high frequency of storm days
HZ110/500/3+0 3xHZ110/500 12 3000 3 3+0 - Areas with high frequency of storm days
HS50-50/3+0 3xHS50-50 6 675 8 3+0 - Transformers, main switchboard and before electrometer
HS55/3+0 3xHS55 6 675 & 3+0 - Transformers and main switchboard
Recommended sets for TNS system
HS50-50/4+0 4xHS50-50 6 900 4 4+0 - Transformers, main switchboard and before electrometer
HS55/4+0 4xHS55 6 900 4 4+0 - Transformers and main switchboard
Recommended sets for TNS and TT systems
HS50-50/3+1 3xHS50-50 + 1xHS 100 8 1035 4 3+1 100 Transformers, main switchboard and before electrometer
HS55/3+1 3xHS55 + 1xJK110 8 1035 4 3+1 110 Transformers and main switchboard
TE - dividing unit (17,5 mm)
Housing material - Polyamide PAé
Recommended cable cross-section of the connected conductors (at tightning tforque of clamps 4Nm) 35 mm? (solid), 25 mm? (flexible)
TNC (3+0) TNS (3+1)
L1
L2
L3
PEN
— RB
1T (3+1) TNS (4+0)
L1
L2
L3
PE
— RB
1 Multiple spark gap HS50-50 or HS55
2 Total current spark gap HS100 or JK110
3a,3b  Earthing wires for arresters
F1 Main back-up fuse of service main
F2 Recommended back-up fuse 315AgL/gG
(only if the main back-up fuse F1 is fitted with back-up fuses > 315AgL/gG)
RA Grounding of the equipment
RB Grounding system
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POWER SUPPLY SYSTEMS UP TO 1000 V

LIGHTNING ARRESTERS - VARISTOR

PIVM is modular lightning arrester type 1 according to EN 61643-11. Complete device consist of a base
part and pluggable module. These arresters are recommended for use in the Lightning Protection Zones
Concept at the boundaries of LPZ 0 - 1 (according to IEC 1312-1 and EN 62305) for lightning current
equipotential bonding and elimination of switching surges that originate in power supply systems entering
the building.

PVM BvM  PIVM
275 275

The PIVM is mainly intended for use in TNC systems. For TNS and TT systems it is necessary to combine these
arresters with lightning arrester B25, B25M or B50 which are intended for equipotential bonding between
N and PE.

The main use of PIVM7 arrester is in structures of LPL Il - IV according to EN 62305, e.g. residential houses
with cable supply and subdistribution boards of big industrial structures.

Single-pole MOV lightning arrester

Type PIVM7-75/PIVM7-75 DS

PIVM7-75
Max. continuous operating voltage Uc 75V AC
Lightning impulse current (10/350) limp 7 kA
- charge Q 3,5 As
- specific energy W/R 12 kJ/Q
Max. discharge current (8/20) e 50 kA
Nominal discharge current (8/20) I 30 kA
Temporary overvoltage (TOV) Ur -
Voltage protection level at lig Up <350V
Response time A <25ns
Max. back-up fuse 160 AgL/gG
Lifetime min.100 000 h
Short-circuit withstand capability | 60 KA
at max.back-up fuse P fms
Weight m 98 9
° Article number
PIVM7-75 10116
8 |2 o PIVM7-75 DS 10117
0 Seaaire €T
L ‘ A = -
= N(PEN)  N(PEN) Varistor-based spare module Art. No.
PIVM7-75/M 10 522
Single-pole MOV lightning arrester
PIVM7-150 Type PIVM7-150/PIVM7-150 DS
Max. continuous operating voltage Uc 150V AC
Lightning impulse current (10/350) limp 7 kA
- charge Q 3,5 As
- specific energy W/R 12 kJ/Q
Max. discharge current (8/20) Imax 50 kA
Nominal discharge current (8/20) I 30 kA
Temporary overvoltage (TOV) Ur -
Voltage protection level at lig U <950V
Response time A <25ns
Max. back-up fuse 160 AgL/gG
Lifetime min.100 000 h
Short-circuit withstand capability | 60 KA
at max.back-up fuse p fms
Weight m 106 g
Article number
PIVM7-150 10018
¢ ?éﬁi’;i.‘ife PIVM7-150 DS 10019
= e
N(PEN)  N(PEN)
Varistor-based spare module Art. No.
PIVM7-150/M 10 523
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POWER SUPPLY SYSTEMS UP TO 1000 V

DS

{31

Function of remote monitor terminals

When the PIVM DS is operating correctly, the terminations 1-2 are connected
to normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2 will

then be open and 2-3 closed.

el. strength against surround. circuits 750 Vigins
el. strength against network circuits 3750 Vims
insulation resistance 2x10°Q
max. switching current ~05A
max. switching voltage ~ 250V
Type PIVM7-275/PIVM7-275 DS
Max. continuous operating voltage Uc 275V AC
Lightning impulse current (10/350) limp 7 kA

- charge Q 3,5 As

- specific energy W/R 12 kJ/Q
Max. discharge current (8/20) [ 50 kA
Nominal discharge current (8/20) In 30 kA
Temporary overvoltage (TOV) Ur 335 V/5sec
Voltage protection level at lip, Up <1,2kV
Response time ta <25ns
Max. back-up fuse 160 AgL/gG
Lifetime min.100 000 h
Short-circuit withstand capability | GO KA
at max.back-up fuse P S
Weight m 999
Article number
PIVM7-275 10 021
PIVM7-275 DS 10 022

(e

Varistor-based spare module Art. No.
PIVM7-275/M 10 524
Type PIVM7-320/PIVM7-320 DS
Max. continuous operating voltage Uc 320V AC
Lightning impulse current (10/350) limp 7 kA

- charge Q 3,5 As

- specific energy W/R 12 kJ/Q
Manx. discharge current (8/20) [ 50 kA
Nominal discharge current (8/20) I 30 kA
Temporary overvoltage (TOV) Ur 335 V/5sec
Voltage protection level af Iy, U, <13kV
Response time fa <25ns
Max. back-up fuse 160 AgL/gG
Lifetime min.100 000 h
Short-circuit withstand capability | 60 KA
at max.back-up fuse P fms
Weight m 106 g
Article number
PIVM7-320 10 156
PIVM7-320 DS 10 157

€T

9
Varistor-based spare module Art. No.
PIVM7-320/M 10 525
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Single-pole MOV lightning arrester
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POWER SUPPLY SYSTEMS UP TO 1000 V

Single-pole MOV lightning arrester

PIVM7-385
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PIVM7-440
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Y

Function of remote monitor terminals

When the PIVM DS is operating correctly, the terminations 1-2 are connected
to normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2 will

then be open and 2-3 closed.

el. strength against surround. circuits 3750 Vims
el. strength against network circuits 3750 Vims
insulation resistance 2x10°Q
max. switching current ~05A
max. switching voltage ~ 250V
Type PIVM7-385/PIVM7-385 DS
Max. continuous operating voltage Uc 385V AC
Lightning impulse current (10/350) limp 7 kA
- charge Q 3.5 As
- specific energy W/R 12 kJ/Q
Max. discharge current (8/20) ez 50 kA
Nominal discharge current (8/20) In 30 kA
Temporary overvoltage (TOV) Ur -
Voltage protection level af Iy, ug <1,5kV
Response fime ta <25ns
Max. back-up fuse 160 AgL/gG
Lifetime min.100 000 h
Short-circuit withstand capalbility | 60 KA.
at max.back-up fuse p fms
Weight m 106 g
Article number
PIVM7-385 10118
PIVM7-385 DS 10119
(s
MJ102
Varistor-based spare module Art. No.
PIVM7-385/M 10 526
Type PIVM7-440/PIVM7-440 DS
Max. continuous operating voltage Uc 440V AC
Lightning impulse current (10/350) limp 7 kA
- charge Q 3.5 As
- specific energy W/R 12 kJ/Q
Max. discharge current (8/20) [ 50 kA
Nominal discharge current (8/20) I 30 kA
Temporary overvoltage (TOV) Uz 580 V/5 sec
Voltage protection level af Iy, Up <1,7kV
Response time A <25ns
Max. back-up fuse 160 AgL/gG
Lifetime min.100 000 h
Short-circuit withstand capability | 60 KA
at max.back-up fuse P rms
Weight m 108 g
Article number
PIVM7-440 10 028
PIVM7-440 DS 10 029
(s
MJ102
Varistor-based spare module Art. No.
PIVM7-440/M 10 527



POWER SUPPLY SYSTEMS UP TO 1000 V

LIGHTNING ARRESTERS - VARISTOR

PIV is lightning arrester type 1 according to EN 61643-11. These arresters are recommended for use in the
Lightning Protection Zones Concept at the boundaries of LPZ 0 - 1 (according to IEC 1312-1 and EN 62305)
for lightning current equipotential bonding and elimination of switching surges that originate in power
supply systems entering the building.

The PIV is mainly intended for use in TNC systems. For TNS and TT system:s it is necessary to combine these
arresters with lightning arrester B25, B50 or B80 which are infended for equipotential bonding between N
and PE.

The main use of PIV12,5 arrester is in structures of LPL Il - IV according fo EN 62305, e.g. residential houses
with cable supply and subdistribution boards of big industrial structures.

Single-pole MOV lightning arrester

Type PIV12,5-275/PIV12,5-275 DS m PIV12,5-275
Max. continuous operating voltage Uc 275V AC
Lightning impulse current (10/350) limp 12,5 kA
- charge Q 6,25 As
- specific energy W/R 39 kJ/Q
Max. discharge current (8/20) lirer 100 kA
Nominal discharge current (8/20) 5 50 kA
Temporary overvoltage (TOV) Ur 335 V/5sec
Voltage protection level at i, U, <1,2kV
Response time fin <25ns TYPE JCLASS Bt DS .
Max. back-up fuse 250 AgL/gG Ul f20 ﬁy
Lifetime min.100 000 h
Short-circuit withstand capabilit
at max.back-up fuse s b 80 KAms & 174 L 1%%
Weight m 140 g 51 - _U,T_: :
Article number E ‘i ; ;
PIV12,5-275 10 006 ® i i i
PIV12,5-275 DS 10020 - (e
Sl | L
® N(PEN)  N(PEN)
Single-pole MOV lightning arrester
Type PIV12,5-320/PIV12,5-320 DS m m PIV12,5-320
Max. continuous operating voltage Uc 320 V AC
Lightning impulse current (10/350) s 12,5 kA
- charge Q 6,25 As
- specific energy W/R 39 kJ/Q
Max. discharge current (8/20) Imax 100 kA
Nominal discharge current (8/20) 5 50 kA
Temporary overvoltage (TOV) Ur 335 V/5 sec
Voltage protection level at limg Us <1,3kV =
Response time A <25ns WS L2 . 1 3 .
Max. back-up fuse 250 AgL/gG - 0>1 ‘Q’l R r g ﬁv
Lifetime min.100 000 h
Short-circuit withstand capability I 60 KArme .
at max.back-up fuse 67 35.2 L123 L
et " e 2 T T
Article number o00/000) A [ '
PIV12,5-320 10 148 ® | ® =
PIV12,5-320 DS 10 149 =] ' . i g PR

ok failure

90
45

e

MJI02

N(PEN)  N(PEN)
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POWER SUPPLY SYSTEMS UP TO 1000 V

-

Function of remote monitor terminals

When the PIVM DS is operating correctly, the terminations 1-2 are connected

to normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2 will

then be open and 2-3 closed.

el. strength against surround. circuits 750 Vi
el. strength against network circuits 8750 Vi
insulation resistance 2x10°Q
max. switching current ~05A
max. switching voltage ~250V

Single-pole MOV lightning arrester

Type PIV12,5-385/ PIV12,5-385 DS

PIV12,5-385
Max. confinuous operating voltage Uc 385V AC
Lightning impulse current (10/350) limp 12,5 kA
- charge Q 6,25 As
- specific energy W/R 39 kJ/Q
Manx. discharge current (8/20) (- 100 kA
Nominal discharge current (8/20) I 50 kA
Temporary overvoltage (TOV) Ur 560 V/5 sec
Voltage protection level af I, U, <1,5kV
’,\,,9 P Response time 1A <25ns
20 industry Max. back-up fuse 250 AgL/gG
Lifetime min.100 000 h
Short-circuit withstand capability
6751 — at max.back-up fuse o 60 kAms
i i Weight m 234 g
mg mém i i Article number
i i PIV12,5-385 10 150
_ —— | PIV12,5-385 DS 10151
| | €T
® | ®

Single-pole MOV lightning arrester

PIV12,5-440 Type PIV12,5-440/PIV12,5-440 DS

Max. continuous operating voltage Uc 440V AC
Lightning impulse current (10/350) limp 12,5 kA
- charge Q 6,25 As
- specific energy W/R 39 kJ/Q
Max. discharge current (8/20) [~ 100 kA
Nominal discharge current (8/20) I 50 kA
Temporary overvoltage (TOV) Ur 580 V/5 sec
Voltage protection level af Iy, Up <1,6kV
Response time A <25ns
Max. back-up fuse 250 AgL/gG
Lifetime min.100 000 h
Short-circuit withstand capability | 60 KA
67 2 at max.back-up fuse P IS
il - Weight m 236 g
s i Article number
®| @ PIV12,5-440 10014
. PIV12,5-440 DS 10 024
g g ok failure E
! €C

' MIT02

R R l:l(PEN) I-\I(PEN)
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POWER SUPPLY SYSTEMS UP TO 1000 V

LIGHTNING ARRESTERS — GAS DISCHARGE TUBE

B25, B25M, B50, B80 and B100 are total current gas discharge tubes type 1 according to EN 61643-11 and
are intended for use in TNS and TT systems (3+1 or 1+1) at the boundaries of LPZ 0 - 1. B25, B25M, B50, B8O
and B100 are fo be installed between N and PE only.

Type B25
Max. confinuous operating voltage Uc 255V AC
Insulation resistance R; > 1000 MQ
Lightning impulse current (10/350) limp 25 kA
- charge Q 12,5 As
- specific energy W/R 156 kJ/Q
Temporary overvoltage (TOV) Ur 1200 V/0,2 sec
Max. discharge current (8/20) [—— 50 kA
Nominal discharge current (8/20) In 30 kA
Voltage protection level at I, U, <1,3kV
Sparkover voltage 1,2/50us <1,5kV
Follow current interrupting rafing at U. Iy 100 Arms
Response time o <100 ns
Lifetime min.100 000 h
Weight m 729
Article number 30 024
€C
MJ102
Type B25M
Max. continuous operating voltage Uc 255V AC
Insulation resistance R; > 1000 MQ
Lightning impulse current (10/350) s 25 kA
- charge Q 12,5 As
- specific energy W/R 156 kJ/Q
Temporary overvoltage (TOV) Ur 1200 V/0,200 sec
Max. discharge current (8/20) [— 50 kA
Nominal discharge current (8/20) I 30 kA
Voltage protection level at i, Uy <1,3kV
Sparkover voltage 1,2/50us <1,5kV
Follow current interrupting rating at U. I 100 Ars
Response time A <100 ns
Lifetime min.100 000 h
Weight m 739
Article number 30124

GDT-based spare module
B25M/M

€T

MUI02

Art. No.
30126

Single-pole Gas Discharge Tube

90

Single-pole Gas Discharge Tube

o]
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B25

B25M
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Single-pole Gas Discharge Tube
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POWER SUPPLY SYSTEMS UP TO 1000 V

Type B50/B80

Max. continuous operating voltage Uc 255V AC
Insulation resistance Ri > 1000 MQ
Lightning impulse current (10/350) limp 50 kA/ 80 kA
- charge Q 25 As/ 40 As
- specific energy W/R 625 kJ/Q/ 1600 kJ/Q
Temporary overvoltage (TOV) Ur 1200 V/0,2 sec.
Max. discharge current (8/20) [ 75 kA
Nominal discharge current (8/20) In 50 kA
Voltage protection level af I, U, <1,3kV
Sparkover voltage 1,2/50us <15kV
Follow current interrupting rating at U. I 100 A/ms
Response time fa <100 ns
Lifetime min.100 000 h
Weight m 116 g
Article number
B50 10 050
B8O 10 080
€«C
Type B100
Max. continuous operating voltage Uc 255V AC
Insulation resistance R; > 1000 MQ
Lightning impulse current (10/350) limp 100 kA
- charge Q 50 As
- specific energy W/R 2500 kJ/Q
Temporary overvoltage (TOV) Uy 1200 V/0,2 sec
Max. discharge current (8/20) [ 150 kA
Nominal discharge current (8/20) In 75 kA
Voltage protection level af Iy, Uy <1,3kV
Sparkover voltage 1,2/50us <15kV
Follow current interrupting rating at U. I 100 Aims
Response time Ta < 100 ns
Lifetime min.100 000 h
Weight m 228 g
Article number 10 001
€

MII02



POWER SUPPLY SYSTEMS UP TO 1000 V

Application table
Type Art. No. Former type TE Weight (g) g:I:: Circuit  lmp (KA) Uc(V)  Mode of protection
PIVM7-75 10116 1 98 1 1+0 7 75 L/N, L/PEN, L/PE
PIVM7-75 DS 10117 1 98 1 1+0 7 75 L/N, L/PEN, L/PE
PIVM7-150 10018 PIVT-120 1 106 1 1+0 7 150 L/N, L/PEN, L/PE
PIVM7-150 DS 10019 PIVT- 120 DS 1 106 1 1+0 7 150 L/N, L/PEN, L/PE
PIVM7-275 10021  PIVT- 230 1 99 1 1+0 7 275 L/N, L/PEN, L/PE
PIVM7-275 DS 10022 PIVT-230DS 1 99 1 1+0 7 275 L/N, L/PEN, L/PE
PIVM7-320 10 156 1 106 1 1+0 7 320 L/N, L/PEN, L/PE
PIVM7-320 DS 10 157 1 106 1 1+0 7 320 L/N, L/PEN, L/PE
PIVM7-385 10118 1 106 1 1+0 7 385 L/N, L/PEN, L/PE
PIVM7-385 DS 10119 1 106 1 1+0 7 385 L/N, L/PEN, L/PE
PIVM7-440 10028  PIVT - 400 1 108 1 1+0 7 440 L/N, L/PEN, L/PE
PIVM7-440 DS 10029  PIVT - 400 DS 1 108 1 1+0 7 440 L/N, L/PEN, L/PE
PIV12,5-275 10006 PIV-230 1 140 1 1+0 12,5 275 L/N, L/PEN, L/PE
PIV12,5-275 DS 10020 PIV-230DS 1 140 1 1+0 12,5 275 L/N, L/PEN, L/PE
PIV12,5-320 10 148 2 234 1 1+0 12,5 320 L/N, L/PEN, L/PE
PIV12,5-320 DS 10 149 2 234 1 1+0 12,5 320 L/N, L/PEN, L/PE
PIV12,5-385 10 150 2 234 1 1+0 12,5 385 L/N, L/PEN, L/PE
PIV12,5-385 DS 10 151 2 234 1 1+0 12,5 385 L/N, L/PEN, L/PE
PIV12,5-440 10014  PIV - 400 2 236 1 1+0 12,5 440 L/N, L/PEN, L/PE
PIV12,5-440 DS 10024 PIV - 400 DS 2 236 1 1+0 12,5 440 L/N, L/PEN, L/PE
B25 30 024 1 72 1 0+1 25 255 N/PE
B25M 30124 1 73 1 0+1 25 255 N/PE
B50 10 050 1 116 1 0+1 50 255 N/PE
B8O 10 080 1 116 1 0+1 80 255 N/PE
B100 10 001 2 228 1 0+1 100 255 N/PE
Recommended sets for INC system

No.of
Set Consisting of TE Weight(g) Poles Circuit hotal (KA)  Application
PIVM7-275/3+0 3xPIVM7-275 3 297 3 3+0 - Residential houses with standard equipment,
PIVM7-275 DS/3+0 3xPIVM7-275 DS 3 297 3 3+0 - industrial structures free of people and intemal equipment
PIV12,5-275/3+0 3xPIV12,5-275 3 318 8 3+0 - The main switchboard in family houses,
PIV12,5-275 DS/3+0 3xPIV12,5-275 DS 3 318 3 3+0 - smaller office buildings and agricultural buildings
Recommended sets for TNS system
PIVM7-275/4+0 4xPIVM7-275 4 396 4 4+0 - Residential houses with standard equipment,
PIVM7-275 DS/4+0 4xPIVM7-275 DS 4 396 4 4+0 - industrial structures free of people and intemal equipment
PIV12,5-275/4+0 4xPIV12,5-275 4 560 4 4+0 - The main switchboard in family houses,
PIV12,5-275 DS/4+0 4xPIV12,5-275 DS 4 560 4 4+0 - smaller office buildings and agricultural buildings
Recommended sets for TNS and TT systems
PIVM7-275/3+1 SXPIVM7-275 + 1xB25M 4 370 4 3+1 25 Residential houses with standard equipment,
PIVM7-275 DS/3+1 3xPIVM7-275 DS + 1xB25M 4 370 4 3+1 25 industrial structures free of people and internal equipment
PIV12,5-275/3+1 3xPIV12,5-275 + 1xBS0 4 434 4 3+1 50 The main switchboard in family houses,
PIV12,5-275 DS/3+1 3xPIV12,5-275 DS + 1xB50 4 434 4 3+1 50 smaller office buidings and agricultural buiidings
Spare module
PIVM7-75/M 10 522
PIVM7-150/M 10523
PIVM7-275/M 10 524
PIVM7-320/M 10 525
PIVM7-385/M 10 526
PIVM7-440/M 10 527
B25M/M 30 126
TE - dividing unit (17,5 mm)
Housing material - Polyamide PAé
Recommended cable cross-section of the connected conductors for B25, B50, B80, PIV and 25 mm? (solid), 16 mm? (flexible)
PIVM (aft tightning torque of clamps 4Nm)
Recommended cable cross-section of the connected conductors for B100 35 mm? (solid), 25 mm? (flexible)

(at tightning torque of clamps 4Nm)
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Single-pole MOV lightning and surge arrester

SPC12,5

SPC125
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SPC12,5/1+1

TYPE f[cLASS (N2 DS A [

Basic circuit diagram of SPC12,5/1+1

LIGHTNING AND SURGE ARRESTERS - VARISTOR

SPCislightning and surge arrester type 1+2 according fo EN 61643-11. These are recommended
for use in the Lightning Protection Zones Concept at the boundaries of LPZ 0 - 1 (according
fo IEC 1312-1 and EN 62305) for lightning current equipotential bonding and elimination of
switching surges that originate in power supply systems entering the building.

POWER SUPPLY SYSTEMS UP TO 1000 V

The SPC 12,5 is intended for use in TNC systems (1+0 or 3+0). For TNS and TT systems (1+1 or
3+1) the SPC 12,5is equipped with high energy gas discharge tube for equipotential bonding
between N and PE.

The main use of SPC12,5 arrester is in structures of LPL Il according to EN 62305, e.g. industrial
and administration buildings, schools, supermarkets and cathedrals.
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Type SPC12,5
Max. continuous operating voltage Uc 275V AC
Lightning impulse current (10/350) [ 12,5 kA
- charge Q 6 As
- specific energy W/R 36 kJ/Q
I?E':I’Ilzlghtnlng current (10/350) ot 12,5 kA
Nominal discharge current (8/20) [N 25 kA
Voltage protection level at |, Up <1,2 kV
Response time A <25ns
Temporary overvoltage (TOV) Ur 335 V/5 sec.
Max. back-up fuse 315 AgL/gG
Max. back-up fuse (V' connection) 63 AglL/gG
Short-circuit withstand capability I 80 KA,
at max.back-up fuse
Weight m 240 g
Lifetime min.100 000 h
Article number
SPC12,5 10 744
SPC12,5 DS 10 644
€
MJI02
Type SPC12,5/1+1
Max. continuous operating voltage Uc 275V AC
Lightning impulse current (10/350) L/N  limp 12,5 kA
- charge Q 6 As
- specific energy W/R 36 kJ/Q
Lightning impulse current (10/350) N/PE  linp 25 kA
- charge Q 12,5 As
- specific energy W/R 156 kJ/Q
[c])i?\:i%};fnlng current (10/350) hora 25 KA
Nominal discharge current (8/20) In 25 kA
Voltage protection level at lip, Up <1,2kV
Response time L/N fa <25ns
Response time N/PE T <100ns
Temporary overvoltage (TOV), L/N Ur 335 V/5 sec.
Temporary overvoltage (TOV), N/PE Ur 1200 V/0,2 sec.
Max. back-up fuse 315 AgL/gG
Max. back-up fuse ("v" connection) 63 AglL/gG
Short-circuit withstand capability b 80 KA
at max.back-up fuse ms
Weight m 370 g
Lifetime min.100 000 h
Article number
SPC12,5/1+1 10 740
SPC12,5 DS/1+1 10 640



POWER SUPPLY SYSTEMS UP TO 1000 V

DS

[11]

Function of remote monitor terminals

When the SPC12,5 DS is operating correctly, the terminations 1-2 are connected
to normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2

will then be open and 2-3 closed.

el. strength against surround. circuits 3750 Vs

el. strength against network circuits 3750 Vims

insulation resistance 2x10°Q

max. switching current ~05A

max. switching voltage ~ 250V

Type SPC12,5/3+0

Max. continuous operating voltage Uc 275V AC

Lightning impulse current (10/350) limp 12,5 kA

- charge Q 6 As

- specific energy W/R 36 kJ/Q

Total lightning current (10/350

L1 +L2+gLs->PEgN — horal DA

Nominal discharge current (8/20) I 25 kA

Voltage protection level at lip, Up <1,2kV

Response time fa <25ns

Temporary overvoltage (TOV) Ur 335 V/5 sec.

Max. back-up fuse 315 AgL/gG

Max. back-up fuse ("V" connection) 63 AgL/gG

Short-circuit withstand capabilit

at max.back-up fuse ° ! l 80 KAArms

Weight m 720 g9

Lifetime min.100 000 h

Article number

SPC12,5/3+0 10 734

SPC12,5 DS/3+0 10 634
€

MJ102

Type SPC12,5/3+1

Max. continuous operating voltage Uc 275V AC

Lightning impulse current (10/350) L/N  linp 12,5 kA

- charge Q 6 As

- specific energy W/R 36 kJ/Q

Lightning impulse current (10/350) N/PE  linp 50 kA

- charge Q 25 As

- specific energy W/R 625 kJ/Q

Total lightning current (10/350

L1 +L2+gL3+N-?PE HEE hota S0 KA

Nominal discharge current (8/20) In 25 kA

Voltage protection level at lip, Up <1,2 kV

Response time L/N A <25ns

Response time N/PE A <100ns

Temporary overvoltage (TOV), L/N Ur 335 V/5 sec.

Temporary overvoltage (TOV), N/PE Uy 1200 V/0,2 sec.

Max. back-up fuse 315 AglL/gG

Max. back-up fuse (V' connection) 63 AgL/gG

Short-circuit withstand capabilit

at max.back-up fuse ¥ ! lo 80 KAArms

Weight m 1030 g

Lifetime min.100 000 h

Article number

SPC12,5/3+1 10 730

SPC12,5 DS/3+1 10 630

SPC12,5/3+0

SPC12,5/3+0
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POWER SUPPLY SYSTEMS UP TO 1000 V

Single-pole MOV lightning and surge arrester

SPC25

TYPE J| CLASS [iNN:=74 DSHll & +so0°c ) P
1o | aad
1+2 [ 1+11 JOES i« 520 |
ry

Basic circuit diagram of SPC25
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SPC25/1+1

TYPE [ cLASS [iNI:74 DS %WC r@ P II
i) RZ
(B8 NEdN 0>1 (B . 40 5520 B ey

Basic circuit diagram of SPC25/1+1

To be installed in the main switchboard.

LIGHTNING AND SURGE ARRESTERS - VARISTOR

The SPC25 is infended for use in TNC systems (1+0 or 3+0). For TNS and TT systems (1+1 or
3+1) the SPC25 is equipped with high energy gas discharge tube for equipotential bonding
between N and PE.

The main use of SPC12,5 arrester is in structures of LPL | according to EN 62305, e.g. hospitals,
banks, mobile operator stations, water-stations, power plants, airport buildings for air traffic
control and all structures with explosive risk.

45
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ok failure
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Type SPC25
Max. continuous operating voltage Uc 275V AC
Lightning impulse current (10/350) limp 25 kA
- charge Q 12,5 As
- specific energy W/R 156 kJ/Q
[c])’r_i);l!ﬁhmmg current (10/350) ot 25 KA
Nominal discharge current (8/20) In 50 kA
Voltage protection level at i, Up <1,3kV
Response time Ta <25ns
Temporary overvoltage (TOV) Ur 335 V/5 sec.
Max. back-up fuse 315 AgL/gG
Max. back-up fuse ("V' connection) 63 AgL/gG
Short-circuit withstand capability I 80 kA
at max.back-up fuse
Weight m 300 g
Lifetime min.100 000 h
Article number
SPC25 10746
SPC25 DS 10 646
€ C
Typ SPC25/1+1
Max. continuous operating voltage Uc 275V AC
Lightning impulse current (10/350) L/N  limp 25 kA
- charge Q 12,5 As
- specific energy W/R 156 kJ/Q
Lightning impulse current (10/350) N/PE  linp 50 kA
- charge Q 25 As
- specific energy W/R 625 kJ/Q
[ﬂc't\:i%ré’mmg current (10/350) hora 50 kA
Nominal discharge current (8/20) In 50 kA
Voltage protection level at limg Up <1,3kV
Response time L/N fa <25 ns
Response time N/PE A <100ns
Temporary overvoltage (TOV), L/N Ur 335 V/5 sec.
Temporary overvoltage (TOV), N/PE Ur 1200 V/0,2 sec.
Max. back-up fuse 315 AgL/gG
Max. back-up fuse ("V" connection) 63 AgL/gG
Short-circuit withstand capability I 80 kA e
at max.back-up fuse
Weight m 460 g
Lifetime min.100 000 h
Article number
SPC25/1+1 10742
SPC25 DS/1+1 10 642



POWER SUPPLY SYSTEMS UP TO 1000 V

DS

£y

Function of remote monitor terminals

When the SPC25 DS is operating correctly, the terminations 1-2 are connected
to normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2

will then be open and 2-3 closed.

el. strength against surround. circuits 3750 Vims

el. strength against network circuits 3750 Vims

insulation resistance 2x10°Q

max. switching current ~05A

max. switching voltage ~ 250V

Type SPC25/3+0

Max. continuous operating voltage Uc 275V AC

Lightning impulse current (10/350) limp 25 kA

- charge Q 12,5 As

- specific energy W/R 156 kJ/Q

Total lightning current (10/350

L1 +L2+§I’_3—>PEQIJ\I - hotal 75 KA

Nominal discharge current (8/20) In 50 kA

Voltage protection level af Iy, Up <1,3kV

Response time Ta <25ns

Temporary overvoltage (TOV) Ur 335 V/5 sec.

Max. back-up fuse 315 AglL/gG

Max. back-up fuse ("v* connection) 63 AgL/gG

Short-circuit withstand capability R 80 kA

at max.back-up fuse

Weight m 900 g

Lifetime min.100 000 h

Article number

SPC25/3+0 10736

SPC25 DS/3+0 10 636
€T

MJI02

Type SPC25/3+1

Max. confinuous operating voltage U 275V AC

Lightning impulse current (10/350) L/N limp 25 kA

- charge Q 12,5 As

- specific energy W/R 156 kJ/Q

Lightning impulse current (10/350) N/PE  limp 100 kA

- charge Q 50 As

- specific energy W/R 2500 kJ/Q

Total lightning current (10/3.

Ll +L2+?.3+N—>9PE O horal 100KA

Nominal discharge current (8/20) In 50 kA

Voltage protection level at lim, Up <1,3kV

Response fime L/N Ta <25ns

Response time N/PE A <100ns

Temporary overvoltage (TOV), L/N Ur 335 V/5 sec.

Temporary overvoltage (TOV), N/PE Ur 1200 V/0,2 sec.

Max. back-up fuse 315 AgL/gG

Max. back-up fuse ("V" connection) 63 AgL/gG

Short-circuit withstand capability | 80 KA

at max.back-up fuse F ms

Weight m 1125 g

Lifetime min.100 000 h

Article number

SPC25/3+1 10732

SPC25 DS/3+1 10 632

SPC25/3+1
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POWER SUPPLY SYSTEMS UP TO 1000 V

Application table
No.

Type Art. No. Former type TE  Weight (g) of Circuit
poles

limp/ltotal Uc (V)
(kA) L-N/N-PE

Mode of protection
Industrial buildings, administration buildings, schools, supermarkets and cathedrals.
SPC12,5 10744 SPC 1.1-60 2 240 1 1+0 12,5/- 275/- L/N, L/PEN, L/PE
SPC 1.1-90
SPC12,5DS 10644 SPC 1.1-60DS 2 240 1 1+0 12,5/- 275/- L/N, L/PEN, L/PE
SPC 1.1-90 DS
SPC12,5/1+1 10740 SPC 1-60 4 370 2 1+1 12,5/25 275/255 L/N, N/PE
SPC 1-90
SPC 1.0- 60
SPC 1.0-90
SPC12,5DS/1+1 10640 SPC1-60DS 4 370 2 1+1 12,5/25 275/255 L/N, N/PE
SPC 1-90DS
SPC1.0-60 DS
SPC1.0-90 DS
SPC12,5/3+0 10734 SPC3.1-60 6 720 3 3+0 128/ 275/- L/PEN
SPC 3.1-90
SPC12,5 DS/3+0 10634 SPC3.1-60DS 6 720 3 3+0 12,5/- 275/- L/PEN
SPC 3.1-90DS
SPC12,5/3+1 10730 SPC3-60 8 1030 4 3+1 12,5/50 275/255 L/N, N/PE
SPC 3- 90
SPC 3.0- 60
SPC 3.0-90
SPC12,5 DS/3+1 10630 SPC 3-60DS 8 1030 4 3+1 12,5/50 275/255 L/N, N/PE
SPC 3-90DS
SPC3.0-60 DS
SPC3.0-90 DS

42 HAKEL-TRADE ENG



POWER SUPPLY SYSTEMS UP TO 1000 V

Application table

e lnp/! Uc(V)
Type Art. No. Former type TE  Weight (g) of Circuit e ¢ Mode of protection
i (kA) L-N/N-PE

Hospitals, banks, mobile operator stations, water-stations, power plants, airport buildings for air fraffic control and all structures with explosive risk.

SPC25 10746 SPC1.1-120 2 300 1 1+0 25/- 275/-
SPC 1.1-150
SPC25 DS 10646 SPC1.1-120DS 2 300 1 1+0 25/- 275/-
SPC 1.1-150 DS L/N, L/PEN, L/PE
SPC25/1+1 10742 SPC1-120 4 460 2 1+1 25/50 275/255 L/N, N/PE
SPC 1-150
SPC 1.0-120
SPC 1.0- 150
SPC25 DS/1+1 10642 SPC1-120DS 4 460 2 1+1 25/50 275/255 L/N, N/PE
SPC 1-150DS

SPC1.0-120 DS
SPC1.0-150 DS

SPC25/3+0 10736 SPC3.1-120 6 900 3 3+0 25/- 275/- L/PEN
SPC 3.1- 150

SPC25 DS/3+0 10636 SPC3.1-120DS 6 200 3 3+0 25/- 275/- L/PEN
SPC 3.1 - 150 DS

SPC25/3+1 10732 SPC3-120 8 1125 4 3+1 25/100 275/255 L/N, N/PE
SPC 3-150
SPC 3.0- 120
SPC 3.0- 150

SPC25 DS/3+1 10632 SPC3-120DS 8 1125 4 3+1 25/100 275/255 L/N, N/PE
SPC 3-150 DS

SPC3.0-120 DS

SPC3.0-150 DS
TE - dividing unit (17,5 mm)
Housing material - Polyamide PAé
Recommended cable cross-sections of the connected conductors (at tightening torque of clamps 4Nm) 35 mm?’ (solid), 25 mm? (flexible)

HAKEL-TRADE EN 43



Single-pole MOV surge arrester
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SURGE ARRESTERS - VARISTOR

Plll'is surge arrester type 2 according to EN 61643-11. These arresters are recommended for
use in the Lightning Protection Zones Concept at the boundaries of LPZ 1-2 (according fo
IEC 1312-1 and EN 62305) for equipotential bonding and elimination of transient overvoltage
that originate during atmospheric discharges or switching processes. The combination of
Plll + B20 is suitable for use in TNS and TT systems.

POWER SUPPLY SYSTEMS UP TO 1000 V

The main use of Plll arrester is in all kinds of industry, residential and administration buildings.
They are to be placed into the secondary switchboards or into the confrol box.

N(PEN)

PIII-75

N(PEN)

PIII-150

Type PIlI-75/PllI-75 DS

Max. continuous operating voltage
Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV)
Voltage protfection level at |,
Response time

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

Plll-75

Plll-75 DS

Type PIII-150/PllI-150 DS

Max. continuous operating voltage
Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV)
Voltage protection level at |,
Response time

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

Plll-150

PIII-150 DS

HAKEL-TRADE ENG

Ue

Ue

75V AC
40 kA
15 kA
<400 V
<25ns
160 AgL/gG
min.100 000 h
809

60 kAms

24 002
24021

€T

MJI02

150 V AC
40 kA
15 kA
<850V
<25ns
160 AgL/gG
min.100 000 h
84 g

60 kAms

24120
24121

€T

MJI02



POWER SUPPLY SYSTEMS UP TO 1000 V

DS

{31

Function of remote monitor terminals

When the PIll DS is operating correctly, the terminations 1-2 are connected
to normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2 will

then be open and 2-3 closed.

el. strength against surround. circuits
el. strength against network circuits

insulation resistance
max. switching current
max. switching voltage

Type PIII-275/PIII-275 DS

Max. continuous operating voltage

Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV)
Voltage protection level at |,
Response time

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

Plll-275

Plll-275 DS

Type PIII-320/PI11-320 DS

Max. continuous operating voltage

Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV)
Voltage protection level at |,
Response time

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

PIlI-320

PlII-320 DS

Ue

Imox

n
Ur
Up

ta

Uc
Imox
In
Ur
UD

ta

3750 Vi

3750 Vims
2x10°Q
~05A
~ 250V

275V AC

50 kA

20 kA
335 V/5sec

<1,3kV

<25ns

160 AgL/gG
min.100 000 h
969

60 kAms

24001
24020

€T

MJ102

320V AC

50 kA

20 kA
335 V/5 sec

<1,3kV

<25ns

160 AgL/gG
min.100 000 h
98 g

60 KArms

24 320
24 321

€T

MUI02

TYPE 2

Single-pole MOV surge arrester
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Single-pole MOV surge arrester
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TYPE 2

POWER SUPPLY SYSTEMS UP TO 1000 V

Single-pole MOV surge arrester

PII-385
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PlI-440

67 17.4
51

90
4

46

[te] ok failure

Type PIII-385/PlIl-385 DS

Max. continuous operating voltage
Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV)
Voltage protection level at I,
Response time

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

PIII-385

PIlI-385 DS

Type PI11-440/PII1-440 DS

Max. continuous operating voltage
Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV)
Voltage protection level at |,
Response time

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

Plll-440

Plll-440 DS

HAKEL-TRADE ENG

Uc

Ue

385V AC
40 kA
15 kA
560/5 sec
<1,5kV
<25ns
160 AgL/gG
min.100 000 h
95¢g

60 kArms

24 322
24 323

€T

MJI02

440V AC
40 kA
15 kA
580 V/5 sec
<2kV
<25ns
160 AgL/gG
min.100 000 h
103 g

60 kKArms

24 009
24 040

€T

MJI02



POWER SUPPLY SYSTEMS UP TO 1000 V

DS

{31

Function of remote monitor terminals

When the PIll DS is operating correctly, the terminations 1-2 are connected
to normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2 will

then be open and 2-3 closed.

el. strength against surround. circuits
el. strength against network circuits

insulation resistance
max. switching current
max. switching voltage

Type PIIl-600/PIlI-600 DS

Max. continuous operating voltage

Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV)
Voltage protection level at |,
Response time

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

Plll-600

Plll-600 DS

Ue

Imox

n
Ur
Up

ta

TYPE 2

3750 Vims

3750 Vims
2x10°Q

~05A

~250V

Single-pole MOV surge arrester

600 V AC m

40 kA
15 kA
750 V/5 sec
<2,5kV
<25ns
160 AgL/gG
min.100 000 h
1109

60 kAms

24010
24025

PII-600

TYPE [l cLASS [iE:7 DS %ﬂsg’c f'@ P
2 L0 EES) TNEoc 20 O indusw

67

51

€T

MJI02
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Single-pole MOV surge arrester
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red-failure

red-failure

SURGE ARRESTERS - VARISTOR

PllIM is surge arrester type 2 according to EN 61643-11. Complete device consists of a base
part and pluggable module. These arresters are recommended for use in the Lightning Pro-
tection Zones Concept at the boundaries of LPZ 1-2 (according to IEC 1312-1 and EN 62305)
for equipotential bonding and elimination of fransient overvoltage that originate during
atmospheric discharges or switching processes. The combination of PIlIM + B20M is suitable
for use in TNS and TT system:s.

POWER SUPPLY SYSTEMS UP TO 1000 V

The main use of PIlIM arrester is in all kinds of industry, residential and administration buildings.
They are to be placed into the secondary switchboards or into the confrol box.

] +80°C ,,? P

|
industry

A |
industry

PIIIM-75

PIIIM-150

N(PEN)

Type PIIIM-75/PllIM-75 DS

Max. continuous operating voltage
Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV)
Voltage protection level at |,
Response time

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

PIIM-75

PIIIM-75 DS

Varistor-based spare module
PIIIM-75/M

Type PIIIM-150/PIlIM-150 DS

Max. continuous operating voltage
Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV)
Voltage protection level at |,
Response time

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

PIIIM-150

PIIM-150 DS

Varistor-based spare module
PIIIM-150/M

HAKEL-TRADE ENG

Uc

Imcx

75V AC
40 kA
15 kA
<580V
<25ns
160 AgL/gG
min.100 000 h
82g

60 kArms

24 050
24051

€&

M2

Art. No.
24 360

150 V AC

40 kA

15 kA

<1kV

<25ns
160 AgL/gG
min.100 000 h

859

60 kKArms

24052
24053

€T

MJI02

Art. No.
24 361



POWER SUPPLY SYSTEMS UP TO 1000 V

DS

{31

Function of remote monitor terminals

When the PIIIM DS is operating correctly, the terminations 1-2 are connected
to normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2 will

then be open and 2-3 closed.

el. strength against surround. circuits
el. strength against network circuits

insulation resistance
max. switching current
max. switching voltage

Type PIlIM-275/PIlIM-275 DS

Max. continuous operating voltage

Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV)
Voltage protection level at |,
Response time

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

PIlIM-275

PIlIM-275 DS

Varistor-based spare module
PIIM-275/M

Type PIIIM-320/PIIIM-320 DS

Max. continuous operating voltage

Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV)
Voltage protection level at |,
Response time

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

PIlIM-320

PIlIM-320 DS

Varistor-based spare module
PIIM-320/M

Ue

|mcx

—

Ur

ta

Uc

|mox

—

Ur

ta

3750 Vins

3750 Vims
2x10°Q
~05A
~ 250 V

275V AC
50 kA
20kA
335 V/5sec
<1,3kV
<25ns
160 AgL/gG
min.100 000 h
920g

60 kArms

24054
24055

€T

MJ02

Art. No.
24 362

320V AC
50 kA
20 kA
335 V/5 sec
<1,45kV
<25ns
160 AgL/gG
min.100 000 h
929

60 KArms

24 056
24 057

€T

MUI02

Art. No.
24 363

TYPE

Single-pole MOV surge arrester

TYPE [l cLASS [iE:7 DS
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Single-pole MOV surge arrester
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TYPE 2

Single-pole MOV surge arrester

PIlIM-385

o]

%0
45
o

i
i

i
green-ok |
red-failure
i

i

i

i

i

.

AL

s

‘ 398 i16:10 : 123 U

495 DS
o N(PEN)  N(PEN)

Single-pole MOV surge arrester

PIlIM-440
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POWER SUPPLY SYSTEMS UP TO 1000 V

DS

Y

Function of remote monitor terminals

When the PIIIM DS is operating correctly, the terminations 1-2 are connected
fo normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2 will

then be open and 2-3 closed.

el. strength against surround. circuits 780 Vs
el. strength against network circuits 3750 Vs
insulation resistance 2x10°Q
max. switching current ~05A
max. switching voltage ~250V
Type PIIIM-385/PIIIM-385 DS
Max. continuous operating voltage Uc 385V AC
Max. discharge current (8/20) [ 40 kA
Nominal discharge current (8/20) In 15 kA
Temporary overvoltage (TOV) Ur 560/5 sec
Voltage protection level at |, Up <1,65kV
Response time fa <25ns
Max. back-up fuse 160 AgL/gG
Lifetime min.100 000 h
Weight m 929
Short-circuit withstand capability | GO KA
at max.back-up fuse p AL
Article number
PIIIM-385 24043
PIIIM-385 DS 24 044
€C
MJI02
Varistor-based spare module Art. No.
PIIIM-385/M 24 364
Type PIIIM-440/P1lIM-440 DS
Max. continuous operating voltage Uc 440 V AC
Max. discharge current (8/20) [ 40 kA
Nominal discharge current (8/20) In 15 kA
Temporary overvoltage (TOV) Ur 580 V/5 sec
Voltage protection level at |, U <2,15kV
Response time fa <25ns
Max. back-up fuse 160 AgL/gG
Lifetime min.100 000 h
Weight m 98 9
Short-circuit withstand capability | GO KA
at max.back-up fuse p LS
Article number
PIIIM-440 24 058
PIlIM-440 DS 24 059
€C
MJ102
Varistor-based spare module Art. No.
PlIIM-440/M 24 365

50 HAKEL-TRADE ENG



POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - GAS DISCHARGE TUBE

B20 and B20M are gas discharge fubes type 2 according to EN 61643-11. Indication “M”
specifies the pluggable module construction. These arresters are infended for use in TNS
and TT systems (3+1 or 1+1) at the boundaries of LPZ 1-2. B20 and B20M are to be installed

between N and PE only.

Single-pole GDT surge arrester

Type B20
Max. continuous operating voltage Ue 255V AC B20
Insulation resistance R; > 1000 MQ
Lightning impulse current (10/350) limp 20 kA
- charge Q 10 As
- specific energy W/R 100 kJ/Q
Temporary overvoltage (TOV) Ur 1200 V/200ms
Max. discharge current (8/20) [ 50 kA
Nominal discharge current (8/20) In 20 kA
Voltage protection level at I, Up <1,3kV
Lightning impulse sparkover voltage 1,2/50ps <1,5kv industry
Follow current interruptig rating at Uc Igi 100 Arns
Response time ta <100 ns
Lifetime min.100 000 h p e
Weight m 78 9 -
Article number 30 022 ||
®
€T -
1B
Single-pole GDT surge arrester
Type B20M
Max. contfinuous operating voltage Uc 255V AC B20M
Insulation resistance Ri > 1000 MQ
Lightning impulse current (10/350) limp 20 kA
- charge Q 10 As
- specific energy W/R 100 kJ/Q
Temporary overvoltage (TOV) Ur 1200 V/200 ms
Max. discharge current (8/20) [ 50 kA
Nominal discharge current (8/20) In 20 kA
Voltage protection level at |, Up <1,3kV
Lightning impulse sparkover voltage 1,2/50us <1,5kV STy
Follow current interruptig rating at Uc lg; 100 Arms
Response time fa <100 ns
Lifetime min.100 000 h
Weight m 76 9
Article number 30122 E
€ !
=il
Varistor-based spare module Art. No.
B20M/M 24 367
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Single-pole MOV + GDT surge arrester

SPU1-275

TYPE fj cLASS iR DS} g +s0c A B
N = R R A I P

67 35,2

= ok failure |

SPU3-275

TYPE Jj cLASS [iF:74 DS} g +s0c A G
N = IR R A T P

70.4 DS DS DS

L1123 L2123 L3123 PEQ)
A 4 799 9 299
O RNt
® ] B ® 771 ‘ ”; "
S a8
L == & g & |
ok failure == —=d
ololo] :
7.6

SURGE ARRESTERS - VARISTOR + GDT

SPU is a combination of one-phase or three-phase MOV surge protection and power gas
discharge tube connected in 1+1 or 3+1 circuits. SPU is surge arrester type 2 according fo EN
61643-11. These arresters are recommended for use in the Lightning Protection Zones Concept
at the boundaries of LPZ 1-2 (according to IEC 1312-1 and EN 62305) for equipotential bond-
ing and elimination of fransient overvoltage that originate during atmospheric discharges or
switching processes. Combined surge arrester SPU is suitable for use in TNS and TT systems.

Type SPU1-275/SPU1-275 DS

Max. continuous operating voltage
Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV) L/N
Temporary overvoltage (TOV) N/PE
Voltage protection level af |,
Follow current interruptig rating at Uc (N/PE)
Response time L/N

Response time N/PE

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

SPU1-275

SPU1-275 DS

Type SPU1-275/SPU1-275 DS

Max. continuous operating voltage
Max. discharge current (8/20)
Nominal discharge current (8/20)
Temporary overvoltage (TOV) L/N
Temporary overvoltage (TOV) N/PE
Voltage protection level at I,
Follow current interruptig rating at Uc (N/PE)
Response time L/N

Response time N/PE

Max. back-up fuse

Lifetime

Weight

Short-circuit withstand capability
at max.back-up fuse

Article number

SPU3-275

SPU3-275 DS
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POWER SUPPLY SYSTEMS UP TO 1000 V

The main use of SPU arrester is in all kinds of industry, residential and administration buildings.
They are to be placed into the secondary switchboards or into the confrol box.

275V AC
50 kA
20 kA
335V/5sec
1200 V/0,2 sec
<1,3kV
100 A
<25ns
<100 ns
160 AgL/gG
min.100 000 h
166 g

60 kAms

24034
24033

€«&

MJI02

275V AC
50 kA
20 kA
335 V/5 sec
1200 V/0,2 sec
<1,3kV
100 A
<25ns
<100 ns
160 AgL/gG
min.100 000 h
350 g

60 kAms

24130
24030

€«&

MJT02



POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR + GDT

SPUM is a combination of one-phase or three-phase MOV surge protection and power gas
discharge tube connected in 1+1 or 3+1 circuits. SPUM is surge arrester type 2 according fo
EN 61643-11. Complete device consists of a base part and pluggable modules. These arresters
are recommended for use in the Lightning Protection Zones Concept at the boundaries of
LPZ 1-2 (according fo IEC 1312-1 and EN 62305) for equipotential bonding and elimination of
fransient overvoltage that originate during atmospheric discharges or switching processes.
Combined surge arrester SPUM is suitable for use in TNS and TT system:s.

The main use of SPUM arrester is in all kinds of industry, residential and administration buildings.
They are to be placed into the secondary switchboards or into the confrol box.

Type SPUM1-275/SPUM1-275 DS

Max. continuous operating voltage Uc 275V AC
Max. discharge current (8/20) Imax 50 kA
Nominal discharge current (8/20) In 20 kA
Temporary overvoltage (TOV) L/N Ur 335 V/5sec
Temporary overvoltage (TOV) N/PE Ur 1200 V/0,2 sec
Voltage protection level at |, Up <1,3kV
Follow current interruptig rating at Uc (N/PE) lgi 100 Arms
Response fime L/N Ta <25ns
Response time N/PE A <100 ns
Max. back-up fuse 160 AgL/gG
Lifetime min.100 000 h
Weight m 167 g
Short-circuit withstand capability | 60 KA

at max.back-up fuse P U
Article number

SPUM1-275 24 333
SPUM1-275 DS 24 233

€T

MJ102

Varistor-based spare module Art. No.
SPUM1-275/M 24 368

Type SPUM3-275/SPUM3-275 DS

Max. continuous operating voltage Uc 275V AC
Max. discharge current (8/20) Imax 50 kA
Nominal discharge current (8/20) In 20 kA
Temporary overvoltage (TOV) L/N Ur 335 V/5sec
Temporary overvoltage (TOV) N/PE Ur 1200 V/0,2 sec
Voltage protection level at |, Up <1,3kV
Follow current interruptig rating at Uc (N/PE) e 100 Arns
Response time L/N A <25ns
Response time N/PE A < 100 ns
Max. back-up fuse 160 AgL/gG
Lifetime min.100 000 h
Weight m 347 g

Short-circuit withstand capability

green-ok

red-failure |

SPUM1-275

+80°C 9 P
20

TYPE [lcLASS [iE:7 DS 5
N T 1>2 [ ).

industry

{Dz’é ,,,,,,
DS B
SPUM3-275

+80°C 9 P
20

TYPE [l CLASS [iE:74 DS 5
N T 1>2 [ ).

industry

at max.back-up fuse o 60 kArms

Article number ? ? ? ?
SPUMS3-275 24 230

SPUM3-275 DS 24 240

Varistor-based spare module
SPUM3-275/M

€T

MJ102

Art. No.
24 369
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YPE 2 POWER SUPPLY SYSTEMS UP TO 1000 V

Application table

Type Art. No. Former type TE Weight (g) :zieosf Circuit Imax (KA) Uc (V) Mode of protection
PIll-75 24002 Pl - 60 1 80 1 1+0 40 75 L/N, L/PEN, L/PE
PIll-75 DS 24021 Pl - 60 DS 1 86 1 1+0 40 75 L/N, L/PEN, L/PE
PIlI-150 24120 Plil-120 1 84 1 1+0 40 150 L/N, L/PEN, L/PE
PIlI-150 DS 24121 Pl - 120 DS 1 92 1 1+0 40 150 L/N, L/PEN, L/PE
PIll-275 24001 Pl - 230 1 93 1 1+0 50 275 L/N, L/PEN, L/PE
PIlI-275 DS 24020 Pl - 230 DS 1 96 1 1+0 50 275 L/N, L/PEN, L/PE
PIl1-320 24320 Pl - 280 1 98 1 1+0 50 320 L/N, L/PEN, L/PE
PIII-320 DS 24321 Pl - 280 DS 1 100 1 1+0 50 320 L/N, L/PEN, L/PE
PIII-385 24 322 1 95 1 1+0 40 385 L/N, L/PEN, L/PE
PIII-385 DS 24 323 1 102 1 1+0 40 385 L/N, L/PEN, L/PE
PIlI-440 24009 Plll - 400 1 103 1 1+0 40 440 L/N, L/PEN, L/PE
PlIl-440 DS 24040 Pl - 400 DS 1 110 1 1+0 40 440 L/N, L/PEN, L/PE
PIlI-600 24010 Plil - 500 1 109 1 1+0 40 600 L/N, L/PEN, L/PE
PIlI-600 DS 24025 Pl - 500 DS 1 110 1 1+0 40 600 L/N, L/PEN, L/PE
PIlIM-75 24 050 1 78 1 1+0 40 75 L/N, L/PEN, L/PE
PIlIM-75 DS 24 051 1 82 1 1+0 40 75 L/N, L/PEN, L/PE
PIIIM-150 24052 PlIM-120 1 82 1 1+0 40 150 L/N, L/PEN, L/PE
PIlIIM-150 DS 24053 PIIIM - 120 DS 1 85 1 1+0 40 150 L/N, L/PEN, L/PE
PIIIM-275 24054 PlIIM - 230 1 85 1 1+0 50 275 L/N, L/PEN, L/PE
PIIM-275 DS 24055 PIIIM - 230 DS 1 89 1 1+0 50 275 L/N, L/PEN, L/PE
PIIIM-320 24056  PlIM - 280 1 80 1 1+0 50 320 L/N, L/PEN, L/PE
PIIIM-320 DS 24057  PIIIM - 280 DS 1 90 1 1+0 50 320 L/N, L/PEN, L/PE
PIIIM-385 24 043 1 92 1 1+0 40 385 L/N, L/PEN, L/PE
PIIIM-385 DS 24 044 1 100 1 1+0 40 385 L/N, L/PEN, L/PE
PIIIM-440 24058  PIIIM - 400 1 98 1 1+0 40 440 L/N, L/PEN, L/PE
PIlIM-440 DS 24059  PIIM - 400 DS 1 106 1 1+0 40 440 L/N, L/PEN, L/PE
PIIIM-600 24060  PIIM - 500 1 100 1 1+0 40 600 L/N, L/PEN, L/PE
PIIIM-600 DS 24061  PIIIM - 500 DS 1 106 1 1+0 40 600 L/N, L/PEN, L/PE
B20 30022 B20/C 1 76 1 0+1 50 255 N/PE

B20M 30122 1 74 1 0+1 50 255 N/PE
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POWER SUPPLY SYSTEMS UP TO 1000 V

Recommended sets for TNS and TT systems

Type

SPU1-150
SPU1-150 DS
SPU1-275
SPU1-275 DS
SPUM1-275
SPUM1-275 DS
SPU3-150
SPU3-150 DS
SPU3-275
SPU3-275 DS
SPUM3-275
SPUM3-275 DS

Art. No.

24132
24032
24034
24033
24 333
24 233
24131
24031
24130
24030
24 230
24 240

Recommended sets for INC system

Set
PIll-275/3+0
Plll-275 DS/3+0
PIlIM-275/3+0
PllIM-275 DS/3+0
Spare module
PIIM-75/M
PIIIM-150/M
PIIM-275/M
PIIIM-320/M
PIlIM-385/M
PIIIM-440/M
PIlIM-600/M
B20M/M
SPUM1-275/M
SPUMB3-275/M

Former type

SPU1-120

SPU 1-120 DS
SPU 1 -240

SPU 1 -240 DS
SPUM 1 - 240
SPUM 1 - 240 DS
SPU3-120
SPU3-120 DS
SPU 3 - 240

SPU 3 - 240 DS
SPUM 3 - 240
SPUM 3 - 240 DS

Consisting of

3xPIIl-275

3xPIlI-275 DS
3xPIIIM-275

3xPIlIM-275 DS

Art. No.
24 360
24 361

24 362
24 363
24 364
24 365
24 366
24 367
24 368
24 369

TE - dividing unit (17,5 mm)

Housing material - Polyamide PAé

No. of
poles

TE  Weight (g)
2 158
2 162
2 162
2 166
2 165
2 167
4 322
4 330
4 336
4 349
4 330
4

A A B AN B AN N NN N DNDDN

347

No. of
poles

—

E Weight (g)
279
288
255

W W W w
W W W w

267

Circuit

1+1
1411
[kl
1==1]
1+1
11==11
3+1
3+1
3+1
3+1
Sl
3+1

Circuit
3+0
3+0
3+0
3+0

Imax (KA)

40
40
50
50
50
50
40
40
50
50
50
50

Imax (KA)
50
50
50
50

Recommended cable cross-section of the connected conductors (at tightning forque of clamps 4Nm)

HAKEL-TRADE ENG

TYPE

Application

Secondary switchboard,
Secondary switchboard,
Secondary switchboard,
Secondary switchboard,
Secondary switchboard,
Secondary switchboard,
Secondary switchboard,
Secondary switchboard,
Secondary switchboard,
Secondary switchboard,
Secondary switchboard,

Secondary switchboard,

Application

Secondary switchboard,

Secondary switchboard,

Secondary switchboard,

Secondary switchboard,

confrol box
confrol box
control box
confrol box
confrol box
confrol box
confrol box
control box
confrol box
confrol box
confrol box

confrol box

confrol box

confrol box

confrol box

confrol box

2

25 mm? (solid), 16 mm? (flexible)
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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 constructed 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. Pl-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 IN 8 A
Nominal discharge current |,,(8/20) In 3 KA [L/N. L/PE)
5 kA (N/PE)
Combined impulse Uoc 6KV (L/N.L/PE)
10 kV (N/PE)
<850 V (L/N)
Tvre [ cLass [T & arl & Voltage protection level at Upc Up <1,5kV (L/PE)
€T 2>3 {; 4 <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 150 nF
05 s Filters constants Cy 22 nF
L 1,2 mH
L Power loss at winding temp. 20°C <22W
."" Response time 1A 2 I [N
< o <100 ns (L/PE, N/PE)
E - =T Recommended backup fuse 10 A
S Lifetime min. 100.000 h
50 < Weight m 130 g
Article number 30 080
Two stage MOV surge arrester & EMC/EMI filter
Type PI-k16/Pl1-k16 DS
PHS 6, PI-k16Ds, Nominal voltage Un 230V AC
PD * DS Max. continuous operating voltage Uc 275V AC
Nominal current I 16 A
Nominal discharge current |,(8/20) In 3KA (N L/PE)
5 kA (N/PE)
Combined impulse Uoc 6 kV (LN L/PE)
10 kV (N/PE)
<850V (L/N)
m— | @ P Voltage protection level at Upc Up <1,5kV (L/PE)
(S %1' 2>3 ﬁ 0 <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)
66 528 704 c. 220 1
Filters constants C, 22 nF
L L 1,8 mH
Power loss at winding temp. 20°C <3,5W
: E E - Response time ta <100<i5 s (L/N)
K o s (L/PE, N/PE)
B N Recommended backup fuse 16 A
- " Lifetime min. 100.000 h
-@: ok LI Weight m 170/224 g
O rau = Article number
Pl-k16 PI-k16DS Pl-k16 30 004
Pl-k16 DS 30027
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POWER SUPPLY SYSTEMS UP TO 1000 V

TYPE 3

Function of remote monitor terminals
When the Pl-kis operating correctly, the switching contact forremote 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 Vms
max. switching current ~3A

Two stage MOV surge arrester & EMC/EMI filter

Type PI-k25/PI-k25 DS

Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current I 25 A
Nominal discharge current [,(8/20) Ih SIKA{L/N, L/FE)

5 kA (N/PE)

6 kV (L/N,L/PE

Combined impulse Uoc (LNL/PE)

10 kV (N/PE)

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

TYPE || CLASS [iNEz74 DS
<0,5kV (N/PE) I NI 2>3 Ful

Asymmetrical attenuation of filter
(band-stop filter)

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

66

704

90

50

M PI-k25, PI-k25 DS
L ’

€T

MJ102

g

-.-ok | ok
B

O faut @ fault

Pl-k25 PI-k25 DS

Two stage MOV surge arrester & EMC/EMI filter

S 220 nF
Filters constants Cy 22 nk
L 2,3 mH
Power loss at winding temp. 20°C <3,5W
Response time Ta <25ns (L/N)
<100 ns (L/PE, N/PE) 2
Recommended backup fuse 25 A
Lifetime min. 100.000 h g
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 I 32 A
Nominal discharge current I,(8/20) 5 Shan (L, LB |
5 kA (N/PE) [
. . 6 kV (L/N,L/PE) i
Combined impulse Uoc 10KV (N/PE] -
<850 V (L/N)
Voltage protection level at Ugc Up <1,5kV (L/PE)

TYPE [ CLASS [N
<0,5 kV (N/PE) 3 ] 2->3

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

Asymmetrical attenuation of filter
(band-stop filter)

G 220 nF

Filters constants Cy 22 nF
L 2,3 mH
Power loss at winding femp. 20°C <4 W
Response time ta <25 s (L/N)
<100 ns (L/PE, N/PE)

Recommended backup fuse 32A
Lifetime min. 100.000 h
Weight m 240 g
Article number 30 005
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704
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=z -

Basic circuit diagram of

Pl-k16 DS, PI-K25 DS

P1-k8 OFF and PI-k1é OFF

fault indication by power interruption

o1 W LEDI

[s]s] &

58

Recommended connection of Pl-k

-

PE

S——
o——

oY

Recommended cross-section for grounding

Pl-k8

Pl-k16
Pl-k25
Pl-k32

L+

L=

PE

S——
o——

L\

PE

L'+ L'-
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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 PI-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 N 230V AC P1-k8 OFF
Max. continuous operating voltage Uc 275V AC
Nominal current I 8 A
Nominal discharge current |,,(8/20) In SIKALN,L/BE)
5 kA (N/PE)
Combined impulse Uoc SISO
10 kV (N/PE)
<850 V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE) (E @ ,,Iy,ﬂ P
<0,5 kV (N/PE) - 20 e
Asymmetrical attenuation of filter min. 80 dB at 4 MHz
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
G 150 nF
66 528
Filters constants C, 22 nF
L 1,2 mH
Power loss at winding temp. 20°C <22W
Response time fa 2o nsiEN) © 5| Faur-@-
<100 ns (L/PE, N/PE) h Z opd
Recommended backup fuse 10A
Lifetime min. 100.000 h g
Weight m 130 g 5
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
Nominal discharge current |,,(8/20) I 3 kA {L/N, L/PE)
5 kA (N/PE)
Combined impulse Uoc 6 KV (L/N.L/PE)
10 kV (N/PE)
<850 V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE) Tvee Boiass IR lm P
S o
Asymmetrical attenuation of filter min. 80 dB at 4 MHz e
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
G 150 nF
) 66 528
Filters constants C, 22 nF
L 1,2 mH
Power loss at winding temp. 20°C <22 W
ReqmerEs e . <25 ns (L/N) . | rauw ',’C
<100 ns (L/PE, N/PE) 5 <
Recommended backup fuse 16 A
Lifetime min. 100.000 h &
Weight m 190 g 5
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 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 control 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-k50
i PI-ks0 Nominal voltage Ux 230V AC
f@,l‘g‘"ﬁ%w ‘.* i : 4 Max. continuous operating voltage Uc 275V AC
HAKEL = = - Nominal current Iy 50 A
Nominal discharge current 1,(8/20) I KA (LN, L/PE)
5 kA (N/PE)
Combined impulse Uoc SN LA
10 kV (N/PE)
<850 V (L/N)
Voltage protection level at Upgc Up <1,5kV (L/PE)
(E icd" <0,5 kV (N/PE)
v Asymmetrical attenuation of filter min. 80 dB at 4 MHz
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
Cx Mé8
Filters constants Cy 22 nk
26.7 148.3 ‘ : L 22 Dl
HEE 5 Power loss at winding temp. 20°C <7W
i HHHHHH an . <25 ns (L/N)
2 — == Response time ta
:% e <100 ns (L/PE, N/PE)
47} | Recommended backup fuse 50 A
180 Lifetime min. 100.000 h
[ ok Weight m 9709
B it Article number 30 100
Two stage MOV surge arrester & EMC/EMI filter
Type PI-ké3
PI-ké3 Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current In 63 A
Nominal discharge current |,,(8/20) In 3 KA (LN, L/PE)
5 kA (N/PE)
Combined impulse Uoc 6 KV (L/NL/PE)
10 kV (N/PE)
<850 V (L/N)
9P Voltage protection level at Upc Up <1,5kV (L/PE)
(E @ <0,5 kV (N/PE)
e — 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
26.7 148.3 - Z2 il
%—*——%L Power loss at winding temp. 20°C <9W
= % % ‘B{ = I fm%wfﬂ Response time A <25ns (L/N)
E = = %7 B <100 ns (L/PE, N/PE)
‘ 187 | + | — i Recommended backup fuse 63 A
180 ‘ Lifetime min. 100.000 h
| B Weight m 970 g
= B Article number 30 200
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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 forremote 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 Vms

TYPE 3

max. switching current

~3A

Two stage MOV surge arrester & EMC/EMI filter

Type PI-k80
Nominal voltage U 230V AC T PI-k80
Max. continuous operating voltage Uc 275V AC u:ﬁ_m T
Nominal current I 80 A HAKEL = =
Nominal discharge current 1,,(8/20) 5 3 KA {L/N, L/PE)
5 kA (N/PE)
Combined impulse Uoc SIRVI(L/N.L/PE)
10kV (N/PE)
<850V (L/N)
Voltage protection level at Uoc Up <1,5kV (L/PE) o P
<0,5kV (N/PE) (s
Asymmetrical attenuation of filter min. 80 dB at 4 MHz e —
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
G Mé8
Filters constants C, 22 nF
L 1.4 mH 26.7 148.3 : :
Power loss at winding temp. 20°C <I2W i T -
Response fime tA <251 (LN) =E—N ‘B{ g i,iﬂwﬂﬂﬂ,ﬁ
<100 ns (L/PE, N/PE) = = :%7 I
Recommended backup fuse 80 A 187 | E S ‘ i
Lifetime min. 100.000 h 180
Weight m 1040 g [ ok
Article number 30 180 Ly
Two stage MOV surge arrester & EMC/EMI filter
Type PI-k120
Nominal voltage Un 230V AC ) - PI-k120
Max. continuous operating voltage Uc 275V AC
Nominal current In 120 A ] PT-:('|20
Nominal discharge current I,(8/20) 5 Shan (L, LB : _:._“
5 kA (N/PE) 3 LE
Combined impulse Uge 6KV (L/N.L/PE) N’ HAKEL
10 kV (N/PE)
<850 V (L/N)
Voltage protection level at Ugc Up <1,5kV (L/PE) TvrE Noiass IS @ P
<0,5KV (N/PE) (s 2>3 ﬁ 20
Asymmetrical attenuation of filter min. 80 dB at 2 MHz e .
(band-stop filter) 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 = e ==t
. <25 ns (L/N)  — Hoiele =
Response time A e == . o FéleleoH
<100 ns (L/PE, N/PE) ——— I S ol
Recommended backup fuse 120 A : + i H =
Lifetime min. 100.000 h I = | i i =
Weight m 1300 g |
Article number 30220 L
W fault
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YPE 3 POWER SUPPLY SYSTEMS UP TO 1000 V

% Assymetrical attenuation 50Q/50Q
b o]
»\/ 80 SZanN
N
70 7] =
5 ol . N
60 A o RO
G L Lr TN —— P32
() B NS
A Z = ..\ ——PIK50,63
2 40 = i \2 — — P-k80
30 === Sl - - PLk120,150
20
10
0 1
0,1 1 10 100
f [MHz]
Two stage MOV surge arrester & EMC/EMI filter
PI-k150 Type PI-k150
Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current IN 150 A
Nominal discharge current |,,(8/20) In 3 KA [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)
<850 V (L/N)
v .
Tvee BcLass BT oltage protection level at Ugc Up <1,5kV (L/PE)
(Y e NN 2>3 T <0.5kV (N/PE)
e Asymmetrical attenuation of filter min. 80 dB at 2 MHz
(band-stop filter) min. 30 dB (0,15 - 30 MHz)
Cx 2M
&0 Filters constants Gy 22 nF
| | L 0,6 mH
L WSTB == = Power loss at winding temp. 20°C <20 W
—— H<pletdH — <2 L/N
N e | = Cplelg =— Response time i, SIS (L)
= B= ‘ = b 8 -# £ =g <100 ns (L/PE, N/PE)
B — e =
+ i + i H = Recommended backup fuse 150 A
\ 187 \ : i = Lifetime min. 100.000 h
1 = | Weight m 1350 g
A Article number 30 230
Basic circuit diagram of PI-k50, 63, 80, 120, 150 Recommended cross-section for grounding
e i PI-k50 16 mm? Cu
1
! PI-k63 16 mm? Cu
E PI-k80 16 mm? Cu
Lty | I & | e § L., g ,';,'.((ICDZZ)) PI-k120 25 mm? Cu
N(D1) ! : fel
1 |
1 |
i ‘
1
1
1
1
1
1
1
1

1

1

1

1

1

1

o 1

1 1

f ! T :
I—MT PN IPE PI-k150 25 mm? Cu

H 1

T 1

1

1

1

g 1

i 1

1

1

1

]

L Gl
Y D1
PE = = = =0 4 = = = = = = = = PE = = = =0=f 4 = = = = = = = =
] ]
1 ]
1 FAILURE - by = ! FAILURE b ol
] L = hakel 1 c1 = hakel'
- —_—
1 N — 1 D1 —
1 L — 1 c2 —_—
i Ny ' D2 =S
------- PE e PE
1 ‘- el 1 <l
¥l D LY
1 1 1 1
]
PE I PE ' I
1 1 1 1
L' N C2 D2
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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

Max. continuous operating voltage
Nominal current

Nominal discharge current |,,(8/20)

Combined impulse

Voltage protection level at Uoc

Asymmetrical attenuation of filter
(band-stop filter)

Filters constants

Power loss at winding temp. 20°C
Response time

Recommended backup fuse
Lifetime

Weight

Article number

Type PI-3k25

Nominal voltage

Max. contfinuous operating voltage
Nominal current

Nominal discharge current 1,,(8/20)

Combined impulse

Voltage protection level at Uoc

Asymmetrical attenuation of filter
(band-stop filter)

Filters constants

Power loss at winding femp. 20°C
Response time

Recommended backup fuse
Lifetime

Weight

Article number

Uoc

Up

Cx]
Cx2

ta

Uoc

Up

Cxl
Cx2

ta

230/400 V AC
275/480 V AC
16 A
3 kA (L/N, L/PE)
5 KA (N/PE)

6 kV (L/N,L/PE)
10 kV (N/PE)
<850 V (L/N)

<1,5kV (L/PE)

<0,5kV (N/PE)
min. 80 dB at 2 MHz
min. 40 dB (0,15 - 30 MHz)
M15
M33
2x47 nF

1.3 mH L
<7,5W I ok
<25ns (L/N) E W fault
<100 ns (L/PE, N/PE) "
16 A s
min. 100.000 h el
500 g
30 300

66 158.4

45
90

25

Two stage MOV surge arrester & EMC/EMI filter

230/400 V AC PI-3k25

275/480 vV AC
25 A
3 kA (L/N, L/PE)
5 kA (N/PE)
6 kV (L/N,L/PE)
10 kV (N/PE)
<850 V (L/N)
<1,5kV (L/PE)
<0,5kV (N/PE)
min. 80 dB at 2 MHz
min. 40 dB (0,15 - 30 MHz)
M15
M33 158.4
2x47 nF
1.4 mH L
<7,5W
<25ns (L/N)
<100 ns (L/PE, N/PE) 16 s e S
25A & ‘
min. 100.000 h 2
5209
30 306

‘glp

I ok

. fault

45
90

225
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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 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 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 IN 32 A
Nominal discharge current |,,(8/20) In 3 KA [L/N. L/PE)
5 kA (N/PE)
Combined impulse Uoc 6KV {LIN.L/PE)
10 kV (N/PE)
<850 V (L/N)
Voltage protection level at Ugc Up <1,5kV (L/PE)
(E @ <0,5 kV (N/PE)
b Asymmetrical attenuation of filter min. 80 dB at 2 MHz
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
N S5 Cu MI15
A AE=———=————aN Filters constants Ce Mé8
Sy 2x47 nF
220 L 2,15 mH
B o ° S Power loss at winding temp. 20°C <8 W
5 = i G Response time ta <25ns (L/N)
2 == <100 ns (L/PE, N/PE)
& = Recommended backup fuse 32 A
= Lifetime min. 100.000 h
= | Weight m 1500 g
2k Article number 30 301
Two stage MOV surge arrester & EMC/EMI filter
Type PI-3k50
PI-3k50 Nominal voltage Un 230/400 V AC
Max. continuous operating voltage Uc 275/480 V AC
Nominal current IN 50 A
Nominal discharge current 1,(8/20) In S kA [LN. L/PE)
5 kA (N/PE)
Combined impulse Uoc 6 KV {L/N.L/PE)
10 kV (N/PE)
<850 V (L/N)
9 Voltage protection level at Ugec Up <1,5kV (L/PE)
20 <0,5kV (N/PE)
Asymmetrical attenuation of filter min. 80 dB at 1,5 MHz
(band-stop filter) min. 40 dB (0,15 - 30 MHz)
N === Cy M15
A BE=———=———— RN Filters constants Ca Mé8
Sy 2x47 nF
2 | L 1 mH
= o ) S Power loss at winding temp. 20°C <9W
6 :.:'O e Response time fa <25ns (L/N)
ol = <100 ns (L/PE, N/PE)
o5 = Recommended backup fuse 50 A
= Lifetime min. 100.000 h
— Weight m 1600 g
2 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.

el. strength against network circuits

max. switching current

Type PI-3ké3

Nominal voltage

Max. continuous operating voltage
Nominal current

Nominal discharge current |,,(8/20)

Combined impulse

Voltage protection level at Uoc

Asymmetrical attenuation of filter
(band-stop filter)

Filters constants

Power loss at winding temp. 20°C
Response time

Recommended backup fuse
Lifetime

Weight

Article number

Type PI-3k80

Nominal voltage

Max. continuous operating voltage
Nominal current

Nominal discharge current 1,(8/20)

Combined impulse

Voltage protection level at Ugc

Asymmetrical attenuation of filter
(band-stop filter)

Filters constants

Power loss at winding femp. 20°C
Response time

Recommended backup fuse
Lifetime

Weight

Article number

Uoc

Up

Cx]
Cx2

ta

Uoc

Up

Cx]
CxZ

ta

TYPE 3

3750 Vims

~3A

Two stage MOV surge arrester & EMC/EMI filter

230/400 V AC
275/480 V AC
63 A
3 kA (L/N, L/PE)

5 kA (N/PE)

6 kV (L/N,L/PE)
10 kV (N/PE)
<850 V (L/N)
<1,5kV (L/PE)
<0,5 kV (N/PE)
min. 80 dB at 2 MHz
min. 40 dB (0,15 - 30 MHz)
M15
Mé8
2x47 nF
2,15 mH
<8W
<25ns (L/N)
<100 ns (L/PE, N/PE)
63 A
min. 100.000 h
1600 g
30303

230/400 V AC

275/480 V AC
80 A

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

6 kV (L/N,L/PE)
10 kV (N/PE)
<850 V (L/N)

<1,5kV (L/PE)

<0,5kV (N/PE)
min. 80 dB atf 1,5 MHz
min. 40 dB (0,15 - 30 MHz)
M15
Mé8
2x47 nF
0,9 mH
<15W
<25ns (L/N)
<100 ns (L/PE, N/PE)
80 A
min. 100.000 h
1730 g
30302
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ﬁ
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3

Basic circuit diagram of PI-3k

POWER SUPPLY SYSTEMS UP TO 1000 V

[e[e[s]s]
&

'[“ [E“ PE

Two stage MOV surge arrester & EMC/EMI filter

=TT
se'e'ee

PI-3k120

9 P
i

|

d

b H | | ok
o o
E JE— - W fault
2 O = o
3 Q = I}
= O I=————- O
0 =——— o
(¢ - o
el
Assymetrical attenuation 50Q/50Q
90
80
70 //// \
il \
60 =
s N
@ 50
A
2 40
30 T
— PI-3k16,25
0 —— PI3k50,63,80
10 —— PI-3k120
0 1
0,1 1 10 100
[MHz]
Recommended connection of PI-3k
System TNS
L1
L2
L3
N
PFE@®ldF|l--=-=-=-==== == == = = = = =
1 FAILURE
AL —
| < hakel -
L1 L1 - L1
1 L2 L2 : - L2
1 L3 L3 T L3
N N vi N’
e PE PE - 4 - = =FPE

Type PI-3k120

Nominal voltage Un 230/400 V AC
Max. continuous operating voltage Uc 275/480 V AC
Nominal current IN 120 A
Nominal discharge current |,,(8/20) In 3 KA (LN, L/PE)
5 kA (N/PE)
Combined impulse Uoc 6 kV (LIN.L/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 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 <25W
Response time fa <25ns (LN)
<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-3k63 16 mm? Cu
PI-3k80 16 mm?* Cu
PI-3k120 25 mm? Cu
System TNC
L1
L2
L3
PEN & 4 F|= = = = = = = = = = = = = = = = = =
1 FAILURE
: “: = hakel o
L1 L1 - L1
1 L2 L2 —. L2
i L3 L3 " " L3'
b e e |

HAKEL-TRADE ENG



POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR & EMC/EMI filter

PI-k25RFI is a single-phase surge arrester type 3 according fo EN 61643-11. It is specially
designed hybrid low noise filterintended 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 nominal
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.

Two stage MOV surge arrester & EMC/EMI filter

Type PI-k25RFI

Nominal voltage Un 230V AC = P REE PI-k25RFI
Max. continuous operating voltage Uc 275V AC %'[:I = ;mg:;.::......
Nominal current ly 25 A o o e
Nominal discharge current I,(8/20) I 3KA (L/N, L/PE) 3 . ;;:EL [
Combined impulse Uoc 6 kV (L/N,L/PE,N/PE) I GIPE | Z e §|}”&
Voltage protection level at Uoc Up <650 V (L/N,L/PE,N/PE) :L’]L/L
Asymmetrical attenuation of filter min. 50 dB (1 - 100 MHz) l
(oand-stop filter) 30-50dB (0,1-1MHz)

Cx 220 nF + 3x4.7 uf TvPE Jf cLass I D: 0 P
Filters constants Sy 2x47 nF ce @ 2>3 r'"zo

MJI02 industry

L 2x1 uH + 2x44 uH

R 68 kQ
Power loss at winding femp. 20°C <29 W
Response time A <25ns
Recommended backup fuse 25 A 180
Lifetime min. 100.000 h 174 =
Weight m 1140 g ; —7
Article number 30056 oo 1 - |

i U
T
'z
O fault
DS

{11

Function of remote monitor terminals
When the PI-k25RFl is operating correctly, the switching contact for
el. sfrength against network circuits &7/50) Vs 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
(&)
e 2 70
Lol | 2
RELEZ30AC SCHRAGK D 3 = 60 H
RET ’_S:, 1 02 i g L __/// ™
P =28 | = 50
[ 4 3 H
= o 40 -
I,,,)‘l,,, = 30
i 6 x S20K275 20 /
: & x TP120C
i A 10
= £ g o % =5 2k « & 01 1 10 100
= o= e 2 toe/20 5 )
= 3t o
i AT
! m

= z
o = sewszw FSTATUS INDIKATOR
77777777 i X
21 farit (o8055) .
o
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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
againstimpulse surge. All varistors in P-3k device are fitted with thermal fuses to prevent short
and also permanent overloading. P-3k unifs 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 fo
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

(SR IT T
oeooe P-3k230 Nominal voltage Un 230/400 V AC
Max. continuous operating voltage Uc 275/480 V AC
Nominal discharge current |,,(8/20) In 3 kA [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)
<1,5KkV (L/N)
Voltage protection level at Upc Up <1,5kV (L/PE)
TYPE f§ CLASS JiE:72 r'g IP S (e
CE %{: 3 I 2>3 fuge! ﬁ Power loss at winding temp. 20°C <0,1W
. ] <25ns (L/N)
Response time A

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

66 Recommended backup fuse 16 A
52.8 704

Lifetime min. 100.000 h
; Weight m 140/205 g

Article number

B 2 P-3k230 30 105
- E & B =S P-3k230 DS 30 106
8 k-3
50
—:‘:—ok | ok
o fault [ | fault

MOV + GDT surge arrester
Type P-3k400/P-3k400 DS

‘oo ese P-3k400 Nominal voltage Un 400V AC
i | ! | . .
( : : & ¢ s @ — Max. continuous operating voltage Uc 480V AC
PE o .. Nominal discharge current I,,(8/20) In 3 kA [L/N. L/PE)
5 kA (N/PE)
6 kV (L/N,L/PE
Combined impulse Uoc (L/N.L/PE)
t 10kV (N/PE)
\ <1,5kV (L/N)
Voltage protection level at Ugc Up <1,5kV (L/PE)
TYPE J CLASS [iE-74 | f‘? P II <1.5kV (N/PE)
CE @ 3 [l 2>3 Fuly! 5-4;@ 20 i~ Power loss at winding temp. 20°C <3W
MII02 L
. <25 ns (L/N)
Response time i
<100 ns (L/PE, N/PE)
66 Recommended backup fuse 16 A

52.8 704

Lifetime min. 100.000 h
; Weight m 140/205 g

Article number

B 2 P-3k400 30101
- i 1% s = P-3k400 DS 30103
: Py
50
,:‘:,ok | ok
O fault | fault
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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 /&0 Vs

max. switching current ~3A

Type P-3k500

Nominal voltage Un 500 V AC
Max. contfinuous operating voltage Uc 600V AC
Nominal discharge current |,(8/20) In SR !
5 kA (N/PE)
Combined impulse Uoc 6KV (L/NL/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
) <25ns (L/N)
Response time ta
<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 4mm? Cu

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

E!
H
[
oz
m

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

TYPE 3

MOV + GDT surge arrester

25

50

52.8

P-3k500

9 P

90

—:‘:— ok
O fautt

L1 L1
L2 L2
L3 L3
N
P 1""'" """""" = PEN""""""' ——
i NS ! NC
[} @ 1 @
1 L1{L2 L3 1 L1|L2 L3
4 - hakel 1 - hakel
H ° i °
1 [ J 1 ([ ]
H ° ! °
H = H
| PR G
LR G
i R L=== FAILURE
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Basic circuit diagram of P-3k230, P-3k400, P-3k500
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POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR

ZS-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
ZS-1DSM

45

Nominal voltage Un 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal discharge current |,,(8/20) In 3 kA [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)
<1 kV (L/N)
Voltage protection level at Upc Up <1,2kV (L/PE)
<1,2kV (N/PE
2 P - (N/PE)
20 e Power loss at winding temp. 20°C <0,5W
] <25 ns (L/N)
Response time A
<100 ns (L/PE, N/PE)
Recommended backup fuse 16 A
— 335V/5s (L/N
Temporary overvoltage (TOV) Ut /55 (L)
1200V+Uqp/200 ms (L/PE)
Lifetime min. 100.000 h
0l Weight m 459
5 Article number 32016

17,6
14,8 65
gﬁ 4 I
o | #ta
o fault

= E

M 21 .19

@ 56,5

Recommended connection of ZS-1DSM

L1
L2
L3

FE———

-
]
1
]
1
T
1
1
1
1
1
1
1
1
1
1
1
1
1

70

Basic circuit diagram of ZS-1DSM
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POWER SUPPLY SYSTEMS UP TO 1000 V

SURGE ARRESTERS - VARISTOR

Pk2 is a single-phase surge arrester type 3 according to EN 61643-11 suitable for TNS and TNC
systemes. Itis designed for universal application for protection of all electrical appliances con-
nected to 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

fo varistor overheating above c. 120°C.

Type Pk2

Nominal voltage Un
Max. contfinuous operating voltage Uc
Nominal discharge current 1,,(8/20) In
Combined impulse Uoc
Voltage protection level at Uoc Up

Power loss at winding temp. 20°C
Response time ta

Recommended backup fuse

Temporary overvoltage (TOV) Ut
Lifetime
Weight m

Article number

Recommended connection of Pk2

L1
L2
L3
N

EEESSSS

R ————-3

MOV + GDT surge arrester

230V AC oo

275V AC
3 KA (L/N, L/PE)
5KkA (N/PE)
6KV (L/N,L/PE)
10kV (N/PE) &
<1kV (L/N) (
<1,2KkV (L/PE)
<1,2kV (N/PE)

<0,5W €«

MJ102

<25ns (L/N)
<100 ns (L/PE, N/PE)
16 A
335V/5's (L/N)
1200V+Uy/200 ms (L/PE)

min. 100.000 h
100 g
32030
L1
L2
L3
PEN=========1 e
‘ @ TNC
—
Lo
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TYPE Qg CLASS LPZ £
3 1 2>3 |

Pk2

9 P

66 352

45

225

og
ok

=3 ] fault

[e]e

Basic circuit diagram of Pk2
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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

!--J\._Ju_.{m

MOV + GDT surge arrester

of P-k16/+ DC is indicated by green LED diode.

Type P-k16/12 DC

P-k16/12 DC Nominal voltage Un 12V DC
Max. continuous operating voltage Uc 20V DC
Nominal discharge current [,(8/20) In 3 kA
kV (L+/L-, PE
Combined impulse Uoc é (L+/ )
10 kV (L-/PE)
Voltage protection level at Uoc Up <120V (L+/L-)
< -
Response time fa 25 s (L+/L)
100 ns (L, N/PE)
Recommended backup fuse 16 A
TR Lifetime min. 100.000 h
Weight m 9209
Article number 30 001
66 352
.
N = O rautt
© E i
- s
50
MOV + GDT surge arrester
. Type P-k16/24 DC
oo P-k16/24 DC Nominal voltage UK 24V DC
r-m@ﬁ:‘ Max. continuous operating voltage Uc 36 VDC
Nominal discharge current [,(8/20) In 3 kA
6 kV (L+/L-, PE
Combined impulse Uoc (L+/ )
10 kV (L-/PE)
< \% =
Voltage protection level at Upe Up 120V [L+/L)
< 660V (L/PE)
- ) Response time f <25ns (L)
TYPE ffcLAss [N cf.@P A
(e ey | 0 100 ns (L, N/PE)
e Recommended backup fuse 16 A
Lifetime min. 100.000 h
" 452 Weight m 9209
Artficle number 30 002

45

225

50

72

oo
O rtautt
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Recommended connection of P-k16/«DC

L+
=

P-k16/{2 DC
L'+ [L'-PE|

L'+ L-

Type P-k16/48 DC

Nominal voltage Un
Max. continuous operating voltage Uc
Nominal discharge current ,(8/20) A
Combined impulse Uoc
Voltage protection level at Upe Up
Response time N
Recommended backup fuse

Lifetime

Weight m
Article number

Type P-k16/110 DC

Nominal voltage Un
Max. continuous operafing voltage Uc
Nominal discharge current I,(8/20) 5
Combined impulse Uoc
Voltage protection level at Upe Up
Response time A
Recommended backup fuse

Lifetime

Weight m

Article number

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
909
30014

110V 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

Basic circuit diagram of P-k16/«DC

VAl
S20Kaee '#& %

e
s

L(L'+)
N(L'-)
PE

MOV + GDT surge arrester

(g
(X ]

66

TYPE JICLASS
3 ]

P-k16/48 DC

+80°C

b
2>3 fipe

»?IP

35.2

45

o
O fautt

90

225

50

MOV + GDT surge arrester

L N
LX)

6/110 DC '
oo

66

TYPE JCLASS LPZ +80°C
o
3 1 2>3 fipe

P-k16/110 DC

»?IP

35.2

45

‘@-ok
Z O tault

25

50
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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 fo

EN 61643-11. This type of surge protective multfiple 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.

MOV + GDT surge arrester

Type PROTECTOR MS FULL

— o PROTECTOR MS FULL Nominal voltage Un 230 V AC
- \~\ § Max. continuous operating voltage Uc 275V AC
— Nominal current In 10 A

sl ,__ﬁ_l‘ Nominal discharge current |,(8/20) In 2,5 kA

m e | Combined impulse Use 5kV

e ey \

i |
e S <1,5kV (L/N
| | Voltage protection level at Uoc Up (L/N)

t ‘ i‘ ‘4‘ <300 V (TEL/TV)
N “\ NS ‘\ INS Number of socket outlets with

. . 6 pcs.

child-protection

Length of connecting cable 2m

TvPe fciass INEZANY 4 o . RAegoens e ” <25 s (UN)
b 3 L
CE icm 3 IR 2>3 §;@e Recommended backup fuse 10 A

335V/5s (L/N)

Temporary overvoltage (TOV U
[Peireiny ge (ToV) T 1200V+Uy/200 ms (L/PE)
Lifetime min. 100.000 h
Weight m 730 g
2 Article number 47 006
! ¢}
(5 o) S =1
. o
Decoder
DVD

Home Theatre

MASTER SLAVE

Socket
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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 Un 230V AC
Max. contfinuous operating voltage Uc 275V AC
Nominal current IN 16 A
Nominal discharge current |,,(8/20) I 3 KA {L/N, L/PE)

5 kA (L/PE)
Combined impulse Uoc O 07 IR

10 kV (N/PE)

<1 kV (L/N)
Voltage protection level at Uoc Up <1,2kV (L/PE)

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

Thg number of sogket»ouﬂets 8 pes. oz
with child-protection
19" rackmounts mounting, size 1 U YES
Length of connecting cable 2m

Asymmetrical attenuation of filter

(band-stop filter} min. 35 dB (0,15 - 30 MHz)

TYPE g CLASS LPZ +80°C @ P
s WfE “'II
3 ] 2>3 P 20 I

(8 (OOOOOOOOL

[
45

Power Distribution Unit - MOV + GDT surge arrester

TYPE fCLASS [iNE74
K I 2->3

PDU-F-807A2

+80°C P
1o | ad
RC 0 industry

(I,

0

45

X <25ns (L/N)
Response time fa
<100 ns (L/PE, N/PE) )
Recommended backup fuse 16 A ‘39
Lifetime min. 100.000 h
Weight m 650 g
Article number 45 042
Type PDU-F-807A2
Nominal voltage Uy 230V AC
Max. continuous operating voltage Uc 275V AC
Nominal current IN 16 A
Nominal discharge current 1,(8/20) 5 3 KA {L/N, L/PE]
5 kA (L/PE)
Combined impulse Uoc 7[NS
10 kV (N/PE)
<1 kV (L/N)
Voltage protection level at Uoc Up <1,2kV (L/PE)
<1,2kV (N/PE) (s,
Thg number of soc'keT—ouﬂeTs 8 pes. 0z
with child-protection
19" rackmounts mounting, size 1 U YES
Length of connecting cable 2m
X <25ns (L/N)
Response time A
<100 ns (L/PE, N/PE)
Recommended backup fuse 16 A
Lifefime min. 100.000 h ° o
Weight m 650 g ‘?0
Article number 45041 -

HAKEL-TRADE ENG
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3 POWER SUPPLY SYSTEMS UP TO 1000 V

TYPE

SURGE ARRESTER - VARISTOR

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

MOV + GDT surge arrester

2S-1P contains an acoustic fault indicator (buzzer).

Type ZS-11/2S-1P

@ ¥ zs-1 Nominal voltage Un 230 V AC
p— L5 S Max. continuous operating voltage Uc 275V AC
HAKEL  s«%:090001  «B
3 kA (L/N, L/PE
Nominal discharge current In(8/20) In {L/N. L/PE)
5 kA (N/PE)
- kV (L/N,L/PE
5-1P Combined impulse Uoc 6 (L/N.L/PE)
10 kV (N/PE)
HAKEL =000« <1 kV (L/N)
Voltage protection level at Uoc Up <1 kV (L/PE)
TYPE [fcLass A 7 -20c f'y P Il <1.2kV (N/PE)
CE @' 3 I 2>3 E_ﬁ-c 20 i Power loss at winding femp. 20°C <0,5W
MJI02 industn
) <25ns (L/N)
Response time fa
<100 ns (L/PE, N/PE)
12 @-ok 75-11 Recommended backup fuse 16 A
b A 335V/5s (L/N)
Temporary overvoltage (TOV U
_ €l e i/ ge (1oV) U 1200V+Uy/200 ms (L/PE)
” Lifetime min. 100.000 h
Failure indication
7S-1P Z8-11 green LED diode
50,5 q»)) 1S-1P inbuilt piezosiren
P FAILURE Weight m 20/30 g
O Article number
ZS-11 32 004
=
IS-1P 32 006

Basic circuit diagram of ZS-1P

Basic circuit diagram of ZS-11

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

¢+ > <—oPE

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

Recommended connection of ZS-1P Recommended connection of ZS-1I1

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

Application table

Type

Pl-k 8

Pl-k 16

Pl-k 16 DS
Pl-k 25
Pl-k 25 DS
PI - k 32

PI - k 50

Pl -k 63

Pl -k 80
PI-k 120
Pl-k 150

Pl - k 25 RFI
PI-3k 16

Pl - 3k 25

Pl - 3k 32

Pl - 3k 50

Pl - 3k 63

PI - 3k 80

Pl -3k 120
PK 2

ZS - 1 DSM
8- 11

S- 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.

30 080
30 004
30 027
30017
30034
30 005
30 100
30 200
30180
30 220
30230
30 056
30 300
30 306
30 301
30 305
30303
30 302
30 307
32030
32016
32 004
32 006
32105
30 106
30 101
30103
30 102
47 006
45 041
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

TE  Weight (g)

2 126
3 167
4 224
4 232
4 237
4 237
. 967
. 970
. 970
. 1280
= 1300
= 1140
9 498
9 515
. 520
. 1585
= 1588
- 1721
. 2601
2 99

1 44

. 17

- 26

3 135
4 140
3 140
4 205
3 146
- 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

Cross-section
area mm?

15-25
15-25
1,5-2,5
4
4
6
16
16
25
35
35
4
1,5-2,5
4
6
16
16
25
35
1,5-25
1,5-25
1,5-25
15-25
15-25
1,5-2,5
1,5-25
1,5-25
1,5-2,5
15-25
15-25
1,5-25

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
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DECOUPLING ELEMENTS POWER SUPPLY SYSTEMS UP TO 1000 V

DECOUPLING INDUCTORS

Decoupling inductors (sometimes called decoupling impedance) intended for nominal
currents within the range of 16, 32, 63, 80 and 120A ensure energy coordination between
arresters type 1 and type 2 or arresters type 2 and type 3 according to IEC 1024-1 and
EN 61643-11 especially in the places where there is no adequate distance between arresters
(e.g. when there are two successive arrester types placed in one switchboard). If the energy
coordination of surge profection is not achieved, the lightning current impulse can damage
® some arrester type of the protection cascade. If there is at least 5m distance between two
b (O CH : successive arrester types (in case of two successive arrester types in two different switchboards),
this section impedance can be considered as adequate.

o —

sun |

-—-—’PI-L!G Pi-L16 |
|

Type PI-L16, PI-L16/15

. o . o PI-L16 Nominal voltage Un 500 V AC
HAKEL Nominal current In 16 A
e Inductance L 6uH+10% / 15uH +10%
‘"'*"‘« DC resistance <0,01 Q
'_?T: Recommended cross-section
' “r ' of connected conductors 4 mm?
: . (at tightening moment 3 Nm)
Recommended backup fuse 16 A
Lifetime min. 100.000 h

+80°C P
€C ha A Weight m 141/157 g
MUJI02 industry

Article number
PI-L16 30 000
PI-L16/15 30036

~
o

67
51

;

90
5

Decoupling Elements

Type PI-L32, PI-L32/15

L 4 PI-L32 Nominal voltage UN 500 V AC
: HAKED Nominal current IN 32A
— Inductance L 6uH £10% / 15uH £ 10%
:;« DC resistance <0,01 Q
T'_: Recommended cross-section
i of connected conductors 6 mm?

(at fightening moment 3 Nm)

Recommended backup fuse 32A
U IEQ K Lifetime min. 100.000 h
(Xrs; E,g..c 0 Weight m 157/330 g
Article number
PI-L32 30030
PI-L32/15 30035

<
BN
o
<
o
&
o

67

;

51 51

90
4

o |

PI-L32 PI-L32/15
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POWER SUPPLY SYSTEMS UP TO 1000 V

Type PI-L63, PI-L63/15
Nominal voltage

Nominal current

Inductance

DC resistance
Recommended cross-section
of connected conductors
(at tightening moment 3 Nm)
Recommended backup fuse
Lifetime

Weight

Article number

PI-L63

PI-L63/15

Type PI-L80

Nominal voltage

Nominal current

Inductance

DC resistance
Recommended cross-section
of connected conductors
(at tightening moment 3 Nm)
Recommended backup fuse
Lifetime

Weight

Artficle number

PI-L80

Type PI-L120
Nominal voltage
Nominal current
Inductance

DC resistance

Recommended cross-section
of connected conductors
(at fightening moment 3 Nm)

Recommended backup fuse
Lifetime

Weight

Article number

PI-L120

Un

Un

Un

DECOUPLING ELEMENTS

Decoupling Elements

PI-L63
500V AC

63 A
6uH = 10% / 15uH £10%
<0,01 Q

-

.

16 mm?

63 A

min. 100.000 h
+80° P
360/630 €@ oo |ed
g -40°C 20 !
102 industry

30060

30065 67 35.2 67 70,4

51 51

90
45
90
45

]

PI-L63 PI-L63/15

Decoupling Elements

500V AC .'7 i 67 35,2 PI-L80
TPy 51

80 A ! HAKEL

4 uH +10% b o 0

<0,01 Q

90
45

25 mm?

80 A
min. 100.000 h

+80°C .@ P
€@
M2 JEusty

30081

Decoupling Elements

500 V AC PI-L120
120 A EN . € 76 19
6uH £ 10% .
< hakel

RO OlE : PI-L120

00 VI 50 He

6 uH +10%
Digh* 1%

>rec
P

159

@ce

=

50 mm?

120 A e S
min. 100.000 h

1153 g €T

30120
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TYPE

1+2

PROTECTION OF PHOTOVOLTAIC SYSTEMS

Three-pole MOV lightning and surge arrester

SPC PV 600

|

45

.

64
49 109
— %
o o[o olo o

o
g | | ——————
o o

SPC PV 600

el o

ok failure

Three-pole MOV lightning and surge arrester

SPC PV 800

+80°C
B
-40°C

64
| 49 109
) il
J o oo ©|0 ©
© o
N .
o o

80

SPC PV 800

arll o

ok failure

Type SPC PV 600/ SPC PV 600 DS
Max. continuous operating voltage
Lightning impulse current (10/350)
- charge

- specific energy

Application

Nominal discharge current (8/20)
Voltage protection level at limg
Response time

Max. back-up fuse ("v" connection)
Max. back-up fuse

Weight

Lifetime

Article number

SPC PV 600

SPC PV 600 DS

Type SPC PV 800/ SPC PV 800 DS
Max. continuous operating voltage
Lightning impulse current (10/350)
- charge

- specific energy

Application

Nominal discharge current (8/20)
Voltage protection level at limg
Response time

Max. back-up fuse (V" connection)
Max. back-up fuse

Weight

Lifetime

Article number

SPC PV 800

SPC PV 800 DS

HAKEL-TRADE ENG
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|imp

W/R

Up
i

|imp

W/R

Up

ta

LIGHTNING AND SURGE ARRESTERS - VARISTOR

SPC PV islightning arrester type 1+2 according fo EN 61643-11. It is designed for profection of
positive and negative busbars of photovoltaic systems against the surge effects. These arresters
are recommended for use in the Lightning Protection Zones Concept at the boundaries of
LPZ 0-1 (according to [EC 1312-1and EN 62305). Particular varistor sectors connected between
ferminals L+, L- and PE are equipped with fitted intfernal disconnectors which are activated
when varistors fail (overheat). Failure indication of these disconnectors is partly mechanical (by
red signaling target) and partly remote monitoring (by potential free switching contacts).

600V DC
12,5 kA
6 As
36 kJ/Q
L+/L-, L+/PE, L-/PE
25 kA
<2kV
<25ns
63 AgL/gG
315 Agl/gG
720 g
min.100 000 h

10 168
10 068

€«

MJI02

800V DC
12,5 kA
6 As
36 kJ/Q
L+/L-, L+/PE, L-/PE
25 kA
<2,4kV
<25ns
63 AgL/gG
315 AgL/gG
720 g
min.100 000 h

10 169
10 069

€«

MJI02



[11]

Function of remote monitor terminals

When the SPC PV DS is operating correctly, the terminations 1-2 are connected
to normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2
will then be open and 2-3 closed.

el. strength against network circuits B7/5Q |/

max. switching current ~05A

Three-pole MOV lightning and surge arrester

Type SPC PV 1000/ SPC PV 1000 DS SPC PV 1000
Max. continuous operating voltage

Uc 1000 V DC

Application L+/L-, L+/PE, L-/PE

Voltage protection level at linp Up <3,4 kV

Max. back-up fuse ("V" connection) 63 AglL/gG TYPE [| CLASS DS
Mocbackupfse sl ] N o>1 Il

1% | | aad
0./
20 home industry

Weight m 720 g

Article number

64
_._ — :
y 1
(] oY
(o] _ ok failure
(s © @ o
MII02 Lj © © O o0 @ o0 @
Basic circuit diagram of SPC PV
Housing material - Polyamide PAé
Recommended cable cross-sections of the connected conductors (at tightening torque of clamps 4Nm) 35 mm’ (solid), 25 mm? (flexible)
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SURGE ARRESTERS - VARISTOR

SPUM PV is surge arrester type 2 according fo EN 61643-11. Complete device consists of a
base part and pluggable modules. These arresters are recommended for use in the Light-
ning Protection Zones Concept at the boundaries of LPZ 1-2 (according to IEC 1312-1 and
EN 62305 ) for equipotential bonding of positive and negative busbars of photovoltaic sys-
tfems and elimination of fransient overvoltage that originate during atmospheric discharges
or switching processes.

Failure indication of these disconnectors is partly visual (discoloration of the signal field) and
partly remote monitoring by potential free switching contacts (only SPUM PV* DS type).

Three-pole MOV surge arrester

SPUM PV 200

2 | 4] ud
)
s 20 home industry

o O green-ok
- red-failure

39.8 54,30

Three-pole MOV surge arrester

SPUM PV 400

> \|
2o L O | adl
20 home il industry

green-ok
k L k red-failure

Type SPUM PV 200/ SPUM PV 200 DS
Max. continuous operating voltage
Max. discharge current (8/20)
Nominal discharge current (8/20)
Application

Voltage protection level at |,
Response time

Max. back-up fuse

Weight

Lifetime

Article number

SPUM PV 200

SPUM PV 200 DS

Varistor-based spare module
SPUM PV 200/M

Ue 200V DC
Imax 40 kA
I 15 kA
L+/L-, L+/PE, L-/PE
Up <0,95 kV
fa <25ns
125 AgL/gG
m 300 g
min.100 000 h

B 23|
- 24081
€T

Art. No.

Type SPUM PV 400/ SPUM PV 400 DS
Max. continuous operating voltage
Max. discharge current (8/20)
Nominal discharge current (8/20)
Application

Voltage protection level at |,
Response time

Max. back-up fuse

Weight

Lifetime

Article number

SPUM PV 400

SPUM PV 400 DS

Varistor-based spare module
SPUM PV 400/M

Uc 400V DC
llraexe 40 kA
I 20 kA
L+/L-, L+/PE, L-/PE
Up <1,7 kV
fa <25ns
125 AgL/gG
m 300 g
min.100 000 h

S
- 202
€«C

Art. No.
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DS

{31

Function of remote monitor terminals

When the SPUM PV DS is operating correctly, the terminations 1-2 are connected
to normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2 will

then be open and 2-3 closed.

el. strength against surround. circuits 3750 Vims

el. strength against network circuits 3750 Vims
insulation resistance 2x10°Q
max. switching current =05/
max. switching voltage ~250V
Type SPUM PV 600/ SPUM PV 600 DS

Max. continuous operating voltage Uc 600V DC
Max. discharge current (8/20) ez 40 kA
Nominal discharge current (8/20) In 20 kA
Application L+/L-, L+/PE, L-/PE
Voltage protection level at |, Up <2,5kV
Response time ta <25ns
Max. back-up fuse 125 AgL/gG
Weight m 300 g
Lifetime min.100 000 h
Article number

SPUM PV 600

SPUM PV 600 DS

Varistor-based spare module
SPUM PV 600/M

€T

Art. No.

Type SPUM PV 800/ SPUM PV 800 DS

Max. continuous operating voltage Uc
Max. discharge current (8/20) Imax
Nominal discharge current (8/20) In
Application

Voltage protection level at |, Up
Response time fa
Max. back-up fuse

Weight m
Lifetime

Arficle number

SPUM PV 800

SPUM PV 800 DS

Varistor-based spare module
SPUM PV 800/M

800V DC
40 kA
20 kA
L+/L-, L+/PE, L-/PE
<2,8kV
<25ns
125 AgL/gG
300 g
min.100 000 h

€T

M2

Art. No.

Basic circuit diagram

TRO

o ol o]
N N N
193 9i3 1i%

o
@

Ds

Three-pole MOV surge arrester

SPUM PV 600

TYPE [J CLASS iNEZY4 DS} g +s0c f'@ P
2 [ 1>2 iy fieesy (0] dt

90
45

IR REikik}
©
green-ok
k r red-failure
? i e

Three-pole MOV surge arrester

SPUM PV 800

80° “?IP
1% (8 ad

oy L9
©]
o o
1
o] [SIST

green-ok
red-failure
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Three-pole MOV surge arrester

SPUM PV 1000 Type SPUM PV 1000/ SPUM PV 1000 DS

Max. contfinuous operating voltage Uc 1000V DC
Max. discharge current (8/20) [ 40 kA
Nominal discharge current (8/20) In 15 kA
Application L+/L-, L+/PE, L-/PE
Voltage protection level at |, Up <3,5kV
Response time fa <25ns
Max. back-up fuse 125 AglL/gG
Weight m 300 g

oc l @) IP q Lifetime min.100 000 h

Article number

SPUM PV 1000

24185
SPUM PV 1000 DS . 24085
€T

2 |2 o
-ok
O 0 0 RS
A e
o silisilis]
39,8 54,30
63
Varistor-based spare module Art. No.
DS
Basic circuit diagram of SPUM PV gj’ 1
1o PEQD L Function of remote monitor terminals
° ° ° When the SPUM PV DS is operating correctly, the terminations 1-2 are connected
to normally closed contacts, 2-3 are normally open. If the internal varistor
component is damaged as a result of thermal overloading, terminations 1-2 will
3 5 then be open and 2-3 closed.
: =
: B el. strength against surround. circuits 3750 Vims
el. strength against network circuits 3750 Vims
insulation resistance 2x10°Q
] N\ max. switching current ~05A
58 564 Lo
X 123 max. switching voltage ~250V
Housing material - Polyamide PA6
Recommended cable cross-sections of the connected conductors (at tightening torque of clamps 4Nm) 16 mm? (solid), 10 mm? (flexible)
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INFORMATION TECHNOLOGY SYSTEMS

DT is a complex range of surge protection devices designed for
DT protfection of data, communication, measuring and control lines against
surge effects. These surge protection devices are recommended for
use in the Lightning Protection Zones Concept at the boundaries of
LPZ OA[B) -1 according to EN 62305. All types provide effective protection
of connected equipment against common mode and differential mode
surge effects according to IEC 61643-21. The nominal current of individual

protected lines | <0,1A.

These devices consist of gas discharge fubes, series impedance and
fransils. The number of protected pairs is optional (1-4). These devices are
produced for nominal voltage within the range of 6V-170V. Maximum

LPZ discharge current is 10kA (8/20), in case of “L" design the maximum
0>1 discharge current is 20kA (8/20). For the protection of telephone lines
it is recommended fo use DT type with nominal voltage U, =170V (with
code mark “T").
94
} & : -k C— ]| (2 1A[0] Ol & | 4u
ola 1% pair § 18|0| {1~ g D [SJET:! E 1% pair
\ 4xz4 { weur ourur A @0 T — D Ol 8|2 ar
o 5 © 8 ‘ : PEO —m
PE 3" pair ;’; 8 T - g D D 8 C;;\ 3" pair
: BE series impedance i 4" pair wo| {1k - Olaa 4" pair
O o+ gas discharge tube o 4B 9 9 4B o
Technical data 1 DT 1/6 DT 1/12 DT 1/24 DT 1/48 DT 1/T
2 DT 2/6 DT 2/12 DT 2/24 DT 2/48 DT 2/T
Number of protected pairs &) DT 3/6 DT 3/12 DT 3/24 DT 3/48 DT 3/T
4 DT 4/6 DT 4/12 DT 4/24 DT 4/48 DT 4/T
Nominal voltage Uy, 6V 12V 24V 48V 170 V
Max. continous operating voltage U 72V 14,4V 28,6V 57,6V 204V
Nominal current e 100 mA 100 mA 100 mA 100 mA 100 mA
Max. discharge current (8/20) o 10 kA 10 kA 10 kA 10 kA 10 kKA
Nominal discharge current (8/20) I 1 kA 1 kA 1 kA 1 kA 1 kA
Voltage protection level at | (8/20) U, 15V 28V 64V 160V 500 V
Voltage protection level at 1kV/us U, 9V 18V 34V 66V 260V
Response time i <30ns <30ns <30ns <30ns <30ns
Data rate 1 MBit/s 1 MBit/s 1 MBit/s 1 MBit/s 1 MBit/s
Series impedance per line 1,5-10Q 1,5-10Q 1,5-10Q 1,5-10Q 1,5-10Q
Parasitic capacitance C 1,5nF 1,5nF 1,5nF 1,5nF 1,5nF
Operating temperature range o -40°C ++ 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
Recommended cable cross-section 0,25-1,5 mm? 0,25-1,5mm? 0,25-1,5mm? 0,25-1,5 mm? 0,25-1,5mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3, Dl A2,B2,C2,C3, Dl A2,B2,C2,C3, Dl A2,B2,C2,C3,Dl1 A2,B2,C2,C3, Dl
48101 48102 48103 48104 48105
22 2 a2 ey ez
48 401 48 402 48 403 48 404 48 405
€T
MJI02
Technical data 1 DT 1/6-L DT 1/12-L DT 1/24-L DT 1/48-L DT 1/1-L
2 DT 2/6-L DT 2/12-L DT 2/24-L DT 2/48-L DT 2/T-L
Number of protected pairs 3 DT 3/6-L DT 3/12-L DT 3/24-L DT 3/48-L DT 3/T-L
4 DT 4/6-L DT 4/12-L DT 4/24-L DT 4/48-L DT 4/T-L
Nominal voltage W, 6V 12V 24V 48V 170 V
Max. continous operating voltage Ue 72V 14,4V 28,6V 57,6V 204V
Nominal current e 100 mA 100 mA 100 mA 100 mA 100 mA
D1 Total lightning impulse current (10/350) (. 5kA 5kA 5kA 5kA 5kA
D1 Lightning impulse current (10/350) line/PE o 2,5kA 2,5kA 2,5kA 2,5kA 2,5kA
Max. discharge current (8/20) e 20 kA 20 kA 20 kA 20 kA 20 kA
Nominal discharge current (8/20) I 1 kA 1 kA 1 kA 1 kA 1 kA
Voltage protection level at | (8/20) U, 15V 28V 64V 160 V 500 V
Voltage protection level at 1kV/us UL 9V 18V 34V 66V 260V
Response time TA <30ns <30ns <30ns <30ns <30ns
Data rate 1 MBit/s 1 MBit/s 1 MBit/s 1 MBit/s 1 MBit/s
Series impedance per line 1,5-10Q 1,5-10Q 1,5-10Q 1,5-10Q 1,5-10Q
Parasitic capacitance C 1,5nF 1,5nF 1,5nF 1,5nF 1,5nF
Operating temperature range Y -40°C ++ 80°C -40°C ++ 80°C -40°C + + 80°C -40°C ++ 80°C -40°C + + 80°C
Recommended cable cross-section 0,25- 1,5 mm? 0,25-1,5mm? 0,25-1,5mm? 0,25-1,5mm? 0,25-1,5mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,Dl A2,B2,C2,C3,DI1 A2,B2,C2,C3,DI1 A2,B2,C2,C3,Dl A2,B2,C2,C3, Dl
49101 49102 49103 49104 49105
o8 o2 o o2 o2
49 401 49 402 49 403 49 404 49 405

€«

MJI02
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INFORMATION TECHNOLOGY SYSTEMS

DTNV 0,5 is a complex range of surge protection devices designed for

protection of data, communication, measuring and control lines against DTNV 0,5
surge effects. These surge protection devices are recommended for

use in the Lightning Protection Zones Concept at the boundaries of

LPZ OA(B) - 1 according fo EN 62305. All types provide effective protection

of connected equipment against common mode and differential

mode surge effects according to IEC 61643-21. The nominal current

of individual protected lines | < 0,5A.

These devices consist of gas discharge tubes, series impedance and
fransils. The number of protected pairs is optional (1-4). These devices

are produced for nominal voltage within the range of 6V-48V. Maximum 172 oG
discharge current is 10kA (8/20), in case of “L" design the maximum 0>1
discharge current is 20kA (8/20).
94
Q 1A[O)] o el.. | —T 1 } i 4 - =
1% pair 'g |0 TT- g D 0. E 1% pair Sle
2 gl ;; 8 L i D 8 ;Q 8 2 gl INPUT ouTPUT \4xz4
PEO -— ‘ ‘ o 3
ol s ===t M el - -
4" pair A0 [ ——+ O|4A 4" pair PE series Impedance
o 48 9 9 4B o gas discharge tube o ol r
Technical data 1 DTNV 1/6/0,5 DTNV 1/12/0,5 DTNV 1/24/0,5 DTNV 1/48/0,5
2 DTNV 2/6/0,5 DTNV 2/12/0,5 DTNV 2/24/0,5 DTNV 2/48/0,5
Number of protected pairs 3 DTNV 3/6/0,5 DTNV 3/12/0,5 DTNV 3/24/0,5 DTNV 3/48/0,5
4 DTNV 4/6/0,5 DTNV 4/12/0,5 DTNV 4/24/0,5 DTNV 4/48/0,5
Nominal voltage U, 6V 12V 24V 48 V
Max. continous operating voltage Ue 72V 14,4V 28,6V 57,6V
Nominal current Iy 05A 05A 05A 05A
C2 Max. discharge current (8/20) o 10 kA 10 kA 10 kKA 10 kA
Nominal discharge current (8/20) I 1 kA 1 kA 1 kA 1 kA
Voltage protection level at | (8/20) U, 15V 28V 64V 160V
Voltage protection level at 1kV/us U, 9V 18V 34V 66V
Response time t <30ns <30ns <30ns <30ns
Data rate 1 MBit/s 1 MBit/s 1 MBit/s 1 MBit/s
Series impedance per line 4,7 uH 4,7 pH 4,7 pH 4,7 pH
Parasitic capacitance © 1.5nF 1.5nF 1.5nF 1,5nF
Operating temperature range B -40°C + + 80°C -40°C ++ 80°C -40°C ++ 80°C -40°C + + 80°C
Recommended cable cross-section 0,25-1,5 mm? 0,25-1,5mm? 0,25-1,5 mm? 0,25-1,5 mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,DI1 A2,B2,C2,C3,DI1 A2,B2,C2,C3,DI1 A2,B2,C2,C3,DI1
50101 50102 50104 50106
22 2z o o2
50 401 50 402 50 404 50 406
€
MJI02
Technical data 1 DTNV 1/6/0,5-L DTNV 1/12/0,5-L DTNV 1/24/0,5-L DTNV 1/48/0,5-L
2 DTNV 2/6/0,5-L DTNV 2/12/0,5-L DTNV 2/24/0,5-L DTNV 2/48/0,5-L
Number of protected pairs S| DTNV 3/6/0,5-L DTNV 3/12/0,5-L DTNV 3/24/0,5-L DTNV 3/48/0,5-L
4 DTNV 4/6/0,5-L DTNV 4/12/0,5-L DTNV 4/24/0,5-L DTNV 4/48/0,5-L
Nominal voltage U, 6V 12V 24V 48 V
Max. continous operating voltage Ue 72V 14,4V 28,6V 57,6V
Nominal current Iy 0.5A 0.5A 05A 05A
D1 Total lightning impulse current (10/350) [ 5kA 5kA 5kA 5kA
D1 Lightning impulse current (10/350) line/PE [ 2,5kA 2,5kA 2,5kA 2,5kA
C2 Max. discharge current (8/20) o 20 kA 20 kA 20 kKA 20 kA
Nominal discharge current (8/20) I 1 kA 1 kA 1 kA 1 kA
Voltage protection level at | (8/20) U, 15V 28V 64V 160 V
Voltage protection level at 1kV/us U, 9V 18V 34V 66V
Response time N <30ns <30ns <30ns <30ns
Data rate 1 MBit/s 1 MBit/s 1 MBit/s 1 MBit/s
Series impedance per line 4,7 uH 4,7 uH 4,7 uH 4,7 uH
Parasitic capacitance © 1,5nF 1,5nF 1,5nF 1,5nF
Operating temperature range i} -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
Recommended cable cross-section 0,25-1,5mm? 0,25-1,5mm? 0,25-1,5 mm? 0,25-1,5 mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,DI1 A2,B2,C2,C3,DI1 A2,B2,C2,C3,DI1 A2,B2,C2,C3,D1
51101 51102 51104 51106
i i i i
51401 51 402 51 404 51 406

€T

MJ02
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INFORMATION TECHNOLOGY SYSTEMS
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Technical data

Number of protected pairs

Nominal voltage

Max. continous operating voltage
Nominal current

C2 Max. discharge current (8/20)
Nominal discharge current (8/20)
Voltage protection level at | (8/20)
Voltage protection level at 1kV/us
Response time

Parasitic capacitance

Operating temperature range
Recommended cable cross-section

Category tested acc. to IEC 61643:21-2000

Article number

88 HAKEL-TRADE EN

DTNV 5

LPZ +80° I"g P
0>1 -40°C 0]

DTNV 5 is a complex range of surge protection devices designed for
protection of data, communication, measuring and control lines against
surge effects. These surge protection devices are recommended for
use in the Lightning Protection Zones Concept at the boundaries of
LPZ OA(B) - 1 according to EN 62305. All types provide effective protection
of connected equipment against common mode and differential
mode surge effects according to I[EC 61643-21. The nominal current
of individual protected lines | < 5A.

These devices consist of MOVs only. The number of protected pairs
is optional (1-4). These devices are produced for nominal voltage
within the range of 12V-110V. Maximum discharge current is different

according to various types from 2kA (8/20) to 8kA (8/20).

i INPUT

OuTPUT

1% pair

2" pair|

1A

Q st .
1B S 1 pair
2A .
- 2" pair

RE O
3% pair 3A 3A .
MOV elements > 38 8 8 .~ 3“ pair
4" pair 4A A | 47 pair
PE PE 48 48
o o
1 DTNV 1/12/5 DTNV 1/24/5 DTNV 1/48/5 DTNV 1/80/5 DTNV 1/110/5
2 DTNV 2/12/5 DTNV 2/24/5 DTNV 2/48/5 DTNV 2/80/5 DTNV 2/110/5
5 DTNV 3/12/5 DTNV 3/24/5 DTNV 3/48/5 DTNV 3/80/5 DTNV 3/110/5
4 DTNV 4/12/5 DTNV 4/24/5 DTNV 4/48/5 DTNV 4/80/5 DTNV 4/110/5
Uy 12V 24V 48 V 80V 110V
U8 14,4V 28,6V 57,6V 96V 132V
Iy S5A 5A 5A S5A 5A
[ 2kA 2kA 2kA 6,5 kA 8 kA
I 1 kA 1 kA 1 kA 1kA 1 kA
U, 56V 0V 170V 280V 400V
U, 27V 51V 118V 200V 310V
iy <30ns <30ns <30ns <30ns <30ns
(@ 10 nF 10 nF 10 nF 10 nF 10 nF
o -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
0,25-1,5mm? 0,25-1,5mm? 0,25-1,5mm? 0,25-1,5mm? 0,25-1,5mm?
A2,B2,C2,C3,DI1 A2,B2,C2,C3,DI A2,B2,C2,C3,Dl A2,B2,C2,C3,DI1 A2,B2,C2,C3,DI1
50103 50105 50107 50108 50109
50203 50 205 50 207 50208 50209
50303 50 305 50 307 50 308 50309
50 403 50 405 50 407 50 408 50 409

e
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INFORMATION TECHNOLOGY SYSTEMS

DTB, DTB-R is a complex range of surge protection devices designed for
protection of data, communication, measuring and control lines against DTB, DTB-R —
surge effects. These surge protection devices are recommended for
use in the Lightning Protection Zones Concept at the boundaries of
LPZ OA(B) - 1 according fo EN 62305. All types provide effective protection
of connected equipment against common mode and differential i ®
mode surge effects according to IEC 61643-21. The nominal current

of individual protected lines | <0,1A.

INPUT (€
HAKEL * secho: 070001

These devices consist of gas discharge tubes, series impedance and

fransils. The number of protected pairs is optional (1-4). These devices

are produced for nominal voltage within the range of é6V-170V. 172 oG

Maximum discharge current is 10kA (8/20) for type DTB and 2kA (8/20) 0>1 E 0 CG @
for DTB-R type. For the protection of telephone lines it isrecommended

to use DTB type with nominal voltage U = 170V (with code mark “T").

The connection of protected lines is carried out by screw terminals for

type DTB and by RJ45 connectors for type DTB-R.

o
R MJ102

1% pair
2" pair
3“ pair
4" pair

Connection of RJ45 pins ST oo i ] ) 123
acc.to EIA/TIA 568, type B o ] 3 4 €] : — :

|
DOP |0@D? |@1De : : E J
- 1 whiteorange 1 - blue pair lo < OHO olo ° 2 O[O Ql : ‘H‘
- 2 orange 2 - orange pair ] @ E@D
- 3 whitegreen 3 - green pair e (e Te T H—_— outeuT |
- 4 blue 4 - brown pair DD DDD PE H : -
- 5 whiteblue o : g
-6 green (/3 - O @ $
- 7 whitebrown 2(1)4 5 o o o 5 o © © :
- 8 brown ,'\ T ,'\ ° o o ® @ °
peee ©eee .G series impedance i
s o) 1 2 wur 3 4 O gas discharge tube 27 94
g 1§
et - Ry A A Ry
Number of protected pairs S DTB 3/6 DTB 3/12 DTB 3/24 DTB 3/48 DTB 3/T
4 DTB 4/6 DTB 4/12 DTB 4/24 DTB 4/48 DTB 4/T
Nominal voltage U, 6V 12V 24V 48V 170V
Max. continous operating voltage Ue 72V 144V 286V 57,6V 204V
Nominal current I, 100 mA 100 mA 100 mA 100 mA 100 mA
C2 Max. discharge current (8/20) Lo 10kA 10kA 10kA 10kA 10kA
Nominal discharge current (8/20) [ 1 kA 1 kA 1 kA 1 kA 1 kA
Voltage protection level at | (8/20) U, 15V 28V 64V 160V 500V
Voltage protection level at 1kV/us U, A% 18V 34V 66V 260V
Response time fa <30ns <30ns <30ns <30ns <30ns
Data rate 1 MBit/s 1 MBit/s 1 MBit/s 1 MBIit/s 1 MBit/s
Series impedance per line 1,5-10Q 1,5-10Q 1,5-10Q 1,5-10Q 1,5-10Q
Parasitic capacitance C 1.5nF 1.5nF 1.5nF 1,5nF 1,5nF
Operating temperature range 9 -40°C ++80°C -40°C ++80°C -40°C ++80°C -40°C ++80°C -40°C + + 80°C
Recommended cable cross-section 0,25-1,5mm? 0,25- 1,5 mm? 0,25- 1,5 mm? 0,25-1,5mm? 0,25-1,5mm?
Category tested acc. to IEC 61643:21-2000 A2,82,C2,C3,DI1 A2,82,C2,C3,D1 A2,82,C2,C3,DI1 A2,B2,C2,C3,DI1 A2,B2,C2,C3,DI1
4o 4 4 g g
ATITEI AURAIEET 43101 453102 43103 43104 43105
44101 44102 44103 44104 44105
il b By s gmam gyt
Number of protected pairs 3 DTB 3/6 R DTB 3/12R DTB 3/24 R DTB 3/48 R DTB 3/TR
4 DTB4/6 R DTB 4/12 R DTB 4/24 R DTB 4/48 R DTB 4/TR
Nominal voltage Uy 6V 12V 24V 48V 170V
Max. continous operating voltage Ue 72V 144V 26V 57,6V 204V
Nominal current Iy 100 mA 100 mA 100 mA 100 mA 100 mA
C2 Max. discharge current (8/20) Lo 2kA 2kA 2kA 2kA 2kA
Nominal discharge current (8/20) I 1kA 1kA 1kA 1kA 1kA
Voltage protection level at | (8/20) Uy 15V 28V 64V 160V 500V
Voltage protection level at 1kV/us U, 9V 18V 34V 66V 260V
Response time ta <30ns <30ns <30ns <30ns <30ns
Data rate 10 MBit/s 10 MBit/s 10 MBit/s 10 MBit/s 10 MBit/s
Series impedance per line 1,5-10Q 1,5-10Q 1,5-10Q 1,5-10Q 1,5-10Q
Parasitic capacitance € 1.5nF 1.5nF 1.5nF 1.5nF 1.5nF
Operating temperature range 9 -40°C + +80°C -40°C + +80°C -40°C + +80°C -40°C + +80°C -40°C ++80°C
Recommended cable cross-section 0,25- 1,5 mm? 0,25- 1,5 mm? 0,25- 1,5 mm? 0,25-1,5mm? 0,25-1,5mm?
Category tested acc. to [EC 61643:21-2000 A2,B2,C2,C3,DI1 A2,B2,C2,C3,DI1 A2,82,C2,C3,D1 A2,B2,C2,C3,DI1 A2,B2,C2,C3,DI1
o 48 e 4 4
AGITE MU T B0 53112 53113 43114 43115
44111 44112 44113 44114 44115
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Technical data

Number of protected pairs

Nominal voltage

Max. continous operating voltage
Nominal current

D1 Total lightning impulse current (10/350)
D1 Lightning impulse current (10/350) line/PE
C2 Max. discharge current (8/20)

Nominal discharge current (8/20)

Voltage protection level at | (8/20)
Voltage protection level at 1kV/us
Response time

Data rate

Series impedance per line

Parasitic capacitance

Operating temperature range
Recommended cable cross-section
Category tested acc. to IEC 61643:21-2000

Article number

Technical data

Number of protected pairs

Nominal voltage

Max. continous operating voltage
Nominal current

C2 Max. discharge current (8/20)
Nominal discharge current (8/20)
Voltage protection level at 1kV/us
Response time

Data rate

Series impedance per line

Parasitic capacitance

Operating temperature range
Recommended cable cross-section
Category tested acc. to IEC 61643:21-2000

Article number
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DTB-L, DTB-AR
DTB-ART

LPZ +80° I"g P
0>1 -40°C 20

INFORMATION TECHNOLOGY SYSTEMS

DTB-L, DTB-AR and DTB-ART is a complex range of surge protection
devices designed for protection of data, communication, measuring
and control lines against surge effects. These surge protection devices
are recommended for use in the Lightning Protection Zones Concept at
the boundaries of LPZ Q=1 according to EN 62305. All types provide
effective profection of connected equipment against common mode
and differenfial mode surge effects according fo I[EC 61643-21. The
nominal current of individual protected lines || <0,1A.

These devices consist of gas discharge tubes, series impedance and
fransils. The number of protected pairs is optional (1-4). These devices
are produced for nominal voltage within the range of 6V-170V. DTB-AR
and DTB-ART types are designed for the protection of equipment using
DSL technology. Maximum discharge current of DTB-L is 20kA (8/20)
and 2kA (8/20) for DTB-AR and DTB-ART types. For the protection of
telephone lines it is recommended to use a type with nominal voltage
U =170V (with code mark “T"). The connection of protected lines is
carried out by screw terminals for type DTB-L and by RJ45 connectors
for types DTB-AR and DTB-ART.

L INPUT

PE

gas discharge tube

DTB 1/6-L

DTB 2/6-L

DTB 3/6-L

DTB 4/6-L

6V

72V

100 mA

5kA

2,5kA

20 kA

1 kA

15V

9V

<30ns

1 MBit/s
1,5-10Q

1,5 nF

-40°C + + 80°C
0,25-1,5 mm?
A2,B2,C2,C3,DI1

41001
42001
43001
44001

DTB 1/AR
DTB 2/AR

120V

144V

100 mA

2kA

1 kA

360V

<30ns

10 MBit/s
1,5-10Q
1.5nF

-40°C + +80°C
0,3 mm?
A2,B2,C2,C3, DI

41116
42116

1 pair
2" pair

3“ pair
4" pair

Connection of RJ45 pins

O 1 2 ouTRUT 3 4
acc.to EIA/TIA 568, type B
2292209 @92¢
- 1 whiteorange 1 - blue pair
: - 2 orange 2 - orange pair
OUTPUT ! S T T T e T - 3 whitegreen 3 - green pair
: PE - 4 blue 4 - brown pair
DDDDODDDD o -5 whiteblue q
1 -6 green 3
© © o o © o o © - 7 whitebrown 2114
@ - o o - - 8 brown ,"\ /\ b
T
series impedance @o|® @ é @ L‘—\_;—‘J
O 1 2 weur 3 4 ik
g2 &8
L S R
DTB 1/12-L DTB 1/24-L DTB 1/48-L DTB 1/T-L
DTB 2/12-L DTB 2/24-L DTB 2/48-L DTB 2/T-L
DTB 3/12-L DTB 3/24-L DTB 3/48-L DTB 3/T-L
DTB 4/12-L DTB 4/24-L DTB 4/48-L DTB 4/T-L
12V 24V 48V 170V
14,4V 28,6V 57,6V 204V
100 mA 100 mA 100 mA 100 mA
5kA 5kA 5kA 5 kA
2,5kA 2.5kA 2,5kA 2.5kA
20 kA 20 kA 20 kA 20 kA
1 kA 1 kA 1 kA 1 kA
28V 64V 160V 500V
18V 34V 66V 260V
<30ns <30ns <30ns <30ns
1 MBit/s 1 MBit/s 1 MBit/s 1 MBit/s
1,5-10Q 1,5-10Q 1,5-10Q 1,5-10Q
1.5nF 1,5 nF 1.5nF 1,5 nF
-40°C + + 80°C -40°C ++ 80°C -40°C + + 80°C -40°C + + 80°C
0,25-1,5mm? 0,25-1,5mm? 0,25-1,5 mm? 0,25-1,5mm?
A2,B2,C2,C3,DI A2, B2, C2,C3, DI A2,B2,C2,C3,Dl A2, B2, C2,C3, DI
41 002 41 003 41 004 41 005
42002 42003 42004 42005
43002 43003 43 004 43 005
44002 44003 44 004 44005
DTB 1/ART
DTB 2/ART
170V
204V
100 mA
2kA
1 kA
520V
<30ns
10 MBit/s
1.5-10Q
1.5nF
-40°C + + 80°C
0,3 mm?
A2,B2,C2, C3 DI
41117
42117



INFORMATION TECHNOLOGY SYSTEMS

DTNVB 0,5 is a complexrange of surge profection devices designed for
protection of data, communication, measuring and control lines against
surge effects. These surge protection devices are recommended for
use in the Lightning Protection Zones Concept at the boundaries of
LPZ OA(B) - 1 according fo EN 62305. All types provide effective protection
of connected equipment against common mode and differential
mode surge effects according to IEC 61643-21. The nominal current

of individual protected lines | < 0,5A.

These devices consist of gas discharge tubes, series impedance and
fransils. The number of protected pairs is optional (1-4). These devices
are produced for nominal voltage within the range of 6V-48V. Maximum

discharge current is 10kA (8/20).

1% pair
2" pair
3" pair
4" pair

9 outuT 3

o
22¢| 2229 @222

o

IS

QO 0|0 O O 9o|l9 O

péled ©8/6¢)
O 1 2 wwr 3 4
= = E

g 3 g8 8

Technical data

Number of protected pairs

Nominal voltage

Max. continous operating voltage
Nominal current

C2 Max. discharge current (8/20)
Nominal discharge current (8/20)
Voltage protection level at | (8/20)
Voltage protection level at 1kV/us
Response time

Data rate

Series impedance per line

Parasitic capacitance

Operating temperature range
Recommended cable cross-section
Category tested acc. to [EC 61643:21-2000

Article number

! INPUT

i series impedance

gas discharge tube

1 DTNVB 1/6/0,5
2 DTNVB 2/6/0,5
8] DTNVB 3/6/0,5
4 DTNVB 4/6/0,5
U 2%
Ue 72V
| 05A
| 10 kA
| 1kA
15V
9V
t <30ns
1 MBit/s
4,7 uH
1.5 nF
9 -40°C + + 80°C
0,25-1,5mm?

A2,B2,C2,C3,D1
53101

DTNVB 0,5

0->1 -4§'c

+80°C '@ P
20

C

HAKEL

e

(3

sexio: 070001

123

OUTPUT

68

Sl |

27

DTNVB 1/12/0,5
DTNVB 2/12/0,5
DTNVB 3/12/0,5
DTNVB 4/12/0,5
12V

14,4V

05A

10 kA

1 kA

28V

18V

<30ns

1 MBit/s

4,7 uH

1,5 nF

-40°C + + 80°C
0,25-1,5mm?

A2,B2,C2,C3,D1
53102
53202
53 302
53 402

94

DTNVB 1/24/0,5
DTNVB 2/24/0,5
DTNVB 3/24/0,5
DTNVB 4/24/0,5
24V

28,6V

05A

10 kA

1kA

64V

34V

<30ns

1 MBit/s

4,7 uH

1.5 nF

-40°C + + 80°C
0,25-1,5mm?

A2,B2,C2,C3,D1

53104
53 204
53 304
53 404

DTNVB 1/48/0,5
DTNVB 2/48/0,5
DTNVB 3/48/0,5
DTNVB 4/48/0,5
48V

57,6V

05A

10 kA

1 kA

160V

66V

<30ns

1 MBit/s

4,7 uH

1,5 nF

-40°C + + 80°C
0,25-1,5mm?
A2, B2, C2, C3, DI

€T

MJI02
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INFORMATION TECHNOLOGY SYSTEMS

DTNVB 0,5-L is a complex range of surge protection devices designed

DTNVB 0,5-L for protection of data, communication, measuring and conftrol
lines against surge effects. These surge protection devices are
recommended for use in the Lightning Protection Zones Concept at
the boundaries of LPZ 0, , - 1 according to EN 62305. All types provide
effective protection of connected equipment against common mode
and differentfial mode surge effects according fo I[EC 61643-21. The

ce nominal current of individual protected lines |, < 0,5A.

HAKEL * 3eo:070001

These devices consist of gas discharge tubes, series impedance and

fransils. The number of protected pairs is optional (1-4). These devices

vz FER G are produced for nominal voltage within the range of 6V-48V. Maximum
0>1 r“’zo discharge current is 20kA (8/20).

5 g
‘ 123 : s o8
t j - ~N el <
grenmmmmm e : O 1 RGOl 5 4 O
H [} :
JDL % : 22¢|2gee (2229
@ E@) : : S 6 6||o 6|c o S 6|6 o
© INPUT OUTPUT PE
" ® ? | Lol
: : s S
o O Q9 010 O
PE A @ @@
] series impedance ==
27 94 : gas discharge tube 1 wur 3 4
"""""""""""""""""""""""""""""""""""""""""" § 8 8%
Technical data 1 DTNVB 1/6/0,5-L DTNVB 1/12/0,5-L DTNVB 1/24/0,5-L DTNVB 1/48/0,5-L
2 DTNVB 2/6/0,5-L DTNVB 2/12/0,5-L DTNVB 2/24/0,5-L DTNVB 2/48/0,5-L
Number of protected pairs 3 DTNVB 3/6/0,5-L DTNVB 3/12/0,5-L DTNVB 3/24/0,5-L DTNVB 3/48/0,5-L
4 DTNVB 4/6/0,5-L DTNVB 4/12/0,5-L DTNVB 4/24/0,5-L DTNVB 4/48/0,5-L
Nominal voltage Uy 6V 12V 24V 48V
Max. continous operating voltage Uc 72V 14,4V 28,6V 57,6 V
Nominal current Iy 0.5A 0.5A 0.5A 0.5A
D1 Total lightning impulse current (10/350) (. 5 kA 5 kA 5kA 5 kA
D1 Lightning impulse current (10/350) line/PE s 2,5 kA 2,5 kA 2,5 kA 2,5 kA
C2 Max. discharge current (8/20) (. 20 kA 20 kA 20 kA 20 kA
Nominal discharge current (8/20) [ 1 kA 1 kA 1 kA 1 kA
Voltage protection level at | (8/20) U8 15V 28V 64V 160 V
Voltage protection level at 1kV/us U, 9V 18V 34V 66V
Response time . <30ns <30ns <30ns <30ns
Data rate 1 MBit/s 1 MBit/s 1 MBit/s 1 MBit/s
Series impedance per line 4,7 uH 4,7 uH 4,7 uH 4,7 uH
Parasitic capacitance C 1,5 nF 1.5 nF 1.5 nF 1,5 nF
Operating temperature range 9 -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
Recommended cable cross-section 0,25-1,5 mm? 0,25-1,5 mm? 0,25- 1,5 mm? 0,25- 1,5 mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3, DI A2,B2,C2,C3, DIl A2, B2, C2, C3,DI A2, B2, C2, C3,DI
54101 54102 54 104 54106
. 54 201 54202 54204 54206
Article number 54301 54302 54304 54306
54 401 54 402 54 404 54 406
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INFORMATION TECHNOLOGY SYSTEMS

DTNVB 5 is a complex range of surge protection devices designed for
protection of data, communication, measuring and control lines against
surge effects. These surge protection devices are recommended for
use in the Lightning Protection Zones Concept at the boundaries of
LPZ OA(B) - 1 according fo EN 62305. All types provide effective protection
of connected equipment against common mode and differential
mode surge effects according to IEC 61643-21. The nominal current
of individual protected lines | < 5A.

DTNVB 5 —
C

DTNVB 1/12/5

INPUT (E
HAI * secko: 070001
These devices consist of MOVs only. The number of protected pairs e
is optional (1-4). These devices are produced for nominal voltage -
within the range of 12V-110V. Maximum discharge current is different seoc [y 1P
according to various types from 2kA (8/20) to 8kA (8/20). 0>1 )& ,MZO
L n & ‘ 123

OUTPUT O

0
929122122 2222

PE i INPUT ouTPUT
Ofefeebs | |
— MOV elements

)

INPUT O

s
Ble) |

27 94

1% pair
2" pair
3“ pair
4" pair

Technical data 1 DTNVB 1/12/5 DTNVB 1/24/5 DTNVB 1/48/5 DTNVB 1/80/5 DTNVB 1/110/5
2 DTNVB 2/12/5 DTNVB 2/24/5 DTNVB 2/48/5 DTNVB 2/80/5 DTNVB 2/110/5
Number of protected pairs 3 DTNVB 3/12/5 DTNVB 3/24/5 DTNVB 3/48/5 DTNVB 3/80/5 DTNVB 3/110/5
4 DTNVB 4/12/5 DTNVB 4/24/5 DTNVB 4/48/5 DTNVB 4/80/5 DTNVB 4/110/5
Nominal voltage U, 12V 24V 48V 80V 110V
Max. continous operating voltage Uc 14,4V 28,6V 57,6V 26V 132V
Nominal current I 5A 5A 5A 5A 5A
C2 Max. discharge current (8/20) (. 2kA 2 kA 2kA 6,5 kA 8 kA
Nominal discharge current (8/20) l 1 kA 1 kA 1 kA 1kA 1 kA
Voltage protection level at | (8/20) U, 56V 90V 170V 280V 400 V
Voltage protection level at 1kV/us U, 27V 51V 118V 200 V 310V
Response time i <30ns <30ns <30ns <30ns <30ns
Parasitic capacitance C 10 nF 10 nF 10 nF 10 nF 10 nF
Operating temperature range 9 -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
Recommended cable cross-section 0,25-1,5mm? 0,25- 1,5 mm? 0,25-1,5mm? 0,25-1,5mm? 0,25-1,5mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3, DI A2,B2,C2,C3,DI1 A2,B2,C2,C3, DI A2,B2,C2,C3,DI1 A2,B2,C2,C3, DI
53103 53105 53107 53108 53109
prce s 8 o 5z o 2z
53 403 53 405 53 407 53 408 53 409
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INFORMATION TECHNOLOGY SYSTEMS

DTE is a complex range of surge protection devices designed for

DTE protection of data, communication, measuring and control lines against
surge effects. These surge protection devices are recommended for
use in the Lightning Protection Zones Concept at the boundaries of
LPZ OA(B) - 1 according to EN 62305. All types provide effective protection
of connected equipment against common mode and differential
mode surge effects according to I[EC 61643-21. The nominal current
of individual protected lines | < 0,TA.

These devices consist of gas discharge tubes, series impedance and
fransils. The number of protected pairs is optional (1-2). These devices
are produced for nominal voltage within the range of 6V-170V.
Maximum discharge current is 10kA (8/20). For the protection of
telephone lines it is recommended to use a type with nominal voltage
U,=170V (with code mark “T").

LPZ +80° I"g P
0>1 -40°C 20

. DT+ - one pair

17,6 65

P e
T d 1 g e 9

INPUTS | PE OHI OUTPUTS
i BO——0 G

L INPUT C

OUTPUT .
; DT+ - two pairs

AO——O H

[ PE Ol
- INPUTS| B O——0O G | ouTPUTS
: series impedance i

@ﬂ i gas discharge tube ; CoO—©O0 F

45
67,5
90

C\L‘ """"""""""""""""""""""""""""""""""""""""""" DO——O E
© L _

21 | 19

56,5

fechnicgliuld 1 DTE 1/6 DIE 1/12 DTE 1/24 DTE 1/48 DTE 1/T
Number of protected pairs 2 DTE 2/6 DTE 2/12 DTE 2/24 DTE 2/48 DTE 2/T
Nominal voltage U, 6V 12V 24V 48V 170V
Max. continous operating voltage VS 72V 14,4V 286V 57,6V 204V
Nominal current Iy 100 mA 100 mA 100 mA 100 mA 100 mA
C2 Max. discharge current (8/20) Lo 10 kA 10 kA 10 kA 10 kA 10 kA
Nominal discharge current (8/20) I 1 kA 1kA 1 kA 1 kA 1 kA
Voltage protection level at | (8/20) U, 15V 28V 64V 160 V 500 V
Voltage protection level at 1kV/us U, 9V 18V 34V 66V 260V
Response time N <30ns <30ns <30ns <30ns <30ns
Data rate 1 MBit/s 1 MBit/s 1 MBit/s 1 MBit/s 1 MBIit/s
Series impedance per line 1,5-10Q 1,5-10Q 1,5-10Q 1,5-10Q 1,5-10Q
Parasitic capacitance 1.5nF 1.5nF 1.5nF 1,.5nF 1.5nF
Operating temperature range 9 -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
Recommended cable cross-section 0,25-1,5mm? 0,25-1,5 mm? 0,25-1,5mm? 0,25-1,5mm? 0,25-1,5mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,DI1 A2,B2,C2,C3,Dl A2,B2,C2,C3,DI1 A2,B2,C2,C3,D1 A2,B2,C2,C3,DI1
53 5% 5% 5% 5%
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INFORMATION TECHNOLOGY SYSTEMS

DTE-L is a complex range of surge profection devices designed for
protection of data, communication, measuring and control lines against
surge effects. These surge protection devices are recommended for
use in the Lightning Protection Zones Concept at the boundaries of
LPZ OA(B) - 1 according fo EN 62305. All types provide effective protection
of connected equipment against common mode and differential
mode surge effects according to IEC 61643-21. The nominal current
of individual protected lines | <0,1A.

DTE-L

These devices consist of gas discharge tubes, series impedance and
fransils. The number of protected pairs is optional (1-2). These devices
are produced for nominal voltage within the range of 6V-170V.
Maximum discharge current is 20kA (8/20). For the protection of

+80°C '@ P
20

N e . N 0>1 -40°C
felephone lines it is recommended to use a type with nominal voltage
U, =170V (with code mark “T").
17,6 65
14,8
DT+ - one pair
(Ao o H] R
INPUTS | PE O—“\ OUTPUTS | — —
BO—O0 G [ T
R . INPUT OUTPUT LD_
_DT two palrs_ : i © o S
AO——O H
PE O—I —
INPUTS o——o0 OUTPUTS
o ¥ PE series impedance @4?
CO—O F gas discharge tube
e — o
21 .19
56,5
fechuicadaty 1 DTE 1/6-L DIE 1/12-L DIE 1/24-L DIE 1/48-L DITE 1/T-L
Nuilser ef mistiesies sl 2 DTE 2/6-L DTE 2/12-L DTE 2/24-L DTE 2/48-L DTE 2/T-L
Nominal voltage Uy 6V 12V 24V 48V 170V
Max. continous operating voltage Uc 72V 14,4V 28,6V 57,6V 204V
Nominal current I 100 mA 100 mA 100 mA 100 mA 100 mA
D1 Total lightning impulse current (10/350) [ 5 kA 5kA S5kA S5kA 5kA
D1 Lightning impulse current (10/350) line/PE oo 2,5kA 2,5kA 2,5kA 2,5kA 2,5kA
C2 Max. discharge current (8/20) (. 20 kA 20 kA 20 kA 20 kA 20 kA
Nominal discharge current (8/20) [ 1 kA 1 kA 1 kA 1 kA 1 kA
Voltage protection level at | (8/20) U, 15V 28V 64V 160 V 500 V
Voltage protection level at 1kV/us U, 9V 18V 34V 66V 260V
Response time iy <30ns <30ns <30ns <30ns <30ns
Data rate 1 MBit/s 1 MBit/s 1 MBit/s 1 MBIit/s 1 MBit/s
Series impedance per line 1,5-10Q 1,5-10Q 1.5-10Q 1.5-10Q 1,5-10Q
Parasitic capacitance C 1,5nF 1.5 nF 1.5nF 1.5 nF 1,5nF
Operating temperature range 9 -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
Recommended cable cross-section 0,25-1,5mm? 0,25-1,5mm? 0,25- 1,5 mm? 0,25-1,5mm? 0,25-1,5mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,Dl A2,B2,C2,C3,DI1 A2,B2,C2,C3,D1 A2,B2,C2,C3,D1 A2,B2,C2,C3,DI1
. 41 401 41 402 41 403 41 404 41 406
AGelle MURLEE 2314 42402 42312 42313 42253
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INFORMATION TECHNOLOGY SYSTEMS

DTNVE0,5is a complex range of surge protection devices designed for
protection of data, communication, measuring and control lines against
surge effects. These surge protection devices are recommended for
use in the Lightning Protection Zones Concept at the boundaries of
LPZ OA(B) - 1 according to EN 62305. All types provide effective protection
of connected equipment against common mode and differential
mode surge effects according to I[EC 61643-21. The nominal current
of individual protected lines | < 0,5A.

DTNVE 0,5

These devices consist of gas discharge tubes, series impedance and
fransils. The number of protected pairs is optional (1-2). These devices
are produced for nominal voltage within the range of é6V-115V.
Maximum discharge current is 10kA (8/20).

N
N
[))

65

|

=
>
©

|

45
67,5

90

6.2

21 | 19
56,5

Technical data

LPZ +80° I"g P
0>1 -40°C 20

DTNVE 1/6/0,5

¢ INPUT

PE

gas discharge tube

OUTPUT

series impedance

DTNVE 1/12/0,5

DTNVE 1/24/0,5

INPUTS

INPUTS

DT+ - one pair
Ao o H
PE Oi

BO—9O G

DT+ - two pairs

AO——0O H
PE O—i

BO—O G
cCoO——O0 F
DO——o0 E

OUTPUTS

OUTPUTS

€T

DTNVE 1/30/0,5

Number of protected pairs 2 DTNVE 2/6/0,5 DTNVE 2/12/0,5 DTNVE 2/24/0,5 DTNVE 2/30/0,5
Nominal voltage Uy 6V 12V 24V 30V

Max. continous operating voltage Ue 72V 14,4V 28,6V 36V

Nominal current Iy 05A 05A 0.5A 0.5A

D1 Total lightning impulse current (10/350) [ 5 kA 5 kA 5kA 5kA

D1 Lightning impulse current (10/350) line/PE [ 2,5 kA 2,5 kA 2,5 kA 2,5 kA

C2 Max. discharge current (8/20) Dox 10 kA 10 kA 10 kA 10 kA

Nominal discharge current (8/20) I 1 kA 1 kA 1 kA 1 kA

Voltage protection level at | (8/20) U, 15V 28V 64V 75V

Voltage protection level at 1kV/us U, 9V 18V 34V 54V

Response time i, <30ns <30ns <30ns <30ns

Data rate 1 MBit/s 1 MBit/s 1 MBit/s 1 MBit/s

Series impedance per line 4,7 uH 4,7 uH 4,7 uH 4,7 uH

Parasitic capacitance 1,5nF 1,5nF 1,5nF 1,5nF
Operating temperature range o -40°C + + 80°C -40°C + + 80°C -40°C ++ 80°C -40°C + + 80°C
Recommended cable cross-section 0,25-1,5mm? 0,25-1,5mm? 0,25-1,5 mm? 0,25-1,5 mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3, DI A2,B2,C2,C3,DI1 A2,B2,C2,C3,D1 A2,B2,C2,C3,Dl
A e e e
fechoicaliculd 1 DINVE 1/48/0,5 DINVE 1/80/0,5 DTNVE 1/110/0,5 DTNVE 1/115/0,5
Number of protected pairs 2 DTNVE 2/48/0,5 DTNVE 2/80/0,5 DTNVE 2/110/0,5 DTNVE 2/115/0,5
Nominal voltage U, 48V 80V 110V 115V

Max. continous operating voltage Uc 57,6V 96V 132V 138V

Nominal current I 05A 05A 0.5A 05A

D1 Total lightning impulse current (10/350) [ 5 kA 5 kA 5 kA 5 kA

D1 Lightning impulse current (10/350) line/PE b 2,5 kA 2,5 kA 2,5 kA 2,5 kA

C2 Max. discharge current (8/20) (. 10 kA 10 kA 10 kA 2,5kA

Nominal discharge current (8/20) Iy 1 kA 1 kA 1 kA 1 kA

Voltage protection level at | (8/20) U, 85V 500 V 687 V 700 vV

Voltage protection level at 1kV/us U, 66V 120V 160V 160V

Response time i <30ns <30ns <30ns <30ns

Data rate 1 MBit/s 1 MBit/s 1 MBIit/s 1 MBIit/s

Series impedance per line 4,7 uH 4,7 uH 4,7 uH 4,7 uH

Parasitic capacitance 1.5nF 1.5nF 1.5nF 1.5nF
Operating temperature range 9 -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
Recommended cable cross-section 0,25-1,5mm? 0,25-1,5mm? 0,25-1,5mm? 0,25- 1,5 mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3 DI A2,B2,C2,C3 DI A2,B2, C2,C3,DI1 A2,B2,C2,C3,DI1
B30 53 e ke
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INFORMATION TECHNOLOGY SYSTEMS

DTINVE0,5-L is a complex range of surge protection devices designed for

protection of data, communication, measuring and control lines against DTNVE 0,5-L
surge effects. These surge protection devices are recommended for

use in the Lightning Protection Zones Concept at the boundaries of

LPZ OA(B) - 1 according fo EN 62305. All types provide effective protection

of connected equipment against common mode and differential

mode surge effects according to IEC 61643-21. The nominal current

of individual protected lines | < 0,5A.

These devices consist of gas discharge tubes, series impedance and
fransils. The number of protected pairs is optional (1-2). These devices
are produced for nominal voltfage within the range of 6V-80V. Maximum
discharge current is 20kA (8/20).

LPz +80°C
9
0->1 -40°C

=
~N
o

65

|

=
el
o

|

DT=* - one pair

" A H
INPUTS | PE OH) OUTPUTS . 1 m@t | T
B 0—0 G H H

DT - two pairs INPUT ouTPUT

AO——O H
PE O—i

INPUTS BO——0O G OUTPUTS
co——oO F
DO——o0 E

45

67,5
90

PE

series impedance : @4}

gas discharge tube

6.2

q3e;

MUI02
Technical data

Number of protected pairs

DTNVE 1/6/0,5-L
DTNVE 2/6/0,5-L

DTNVE 1/12/0,5-L
DTNVE 2/12/0,5-L

21119

56,5

DTNVE 1/24/0,5-L
DTNVE 2/24/0,5-L

Nominal voltage 6V 12V 24V

Max. continous operating voltage 72V 14,4V 28,6V
Nominal current 05A 05A 05A

D1 Total lightning impulse current (10/350) 5kA 5kA 5kA

D1 Lightning impulse current (10/350) line/PE 2,5kA 2,5 kA 2,5 kA

C2 Max. discharge current (8/20) 20 kA 20 kA 20 kA
Voltage protection level at | (8/20) 15V 28V 64V

Voltage protection level at 1kV/us 9V 18V 34V
Response time <30ns <30ns <30ns

Data rate 1 MBit/s 1 MBIit/s 1 MBit/s

Series impedance per line 4,7 uH 4,7 uH 4,7 uH
Parasitic capacitance 1.5nF 1.5nF 1.5nF
Operating temperature range -40°C ++ 80°C -40°C + +80°C -40°C ++ 80°C
Recommended cable cross-section 0,25-1,5mm? 0,25-1,5 mm? 0,25-1,5mm?
Category tested acc. to IEC 61643:21-2000 A2,B2, C2,C3,DI1 A2,B2,C2, C3 DI A2,B2,C2, C3 D1
Article number 3% ?ég 11; ggj 25 g(])g

Technical data

Number of protected pairs

DTNVE 1/30/0,5-L
DTNVE 2/30/0,5-L

DTNVE 1/48/0,5-L
DTNVE 2/48/0,5-L

DTNVE 1/80/0,5-L
DTNVE 2/80/0,5-L

Nominal voltage 30V 48V 80V

Max. continous operating voltage 36V 57,6V 96V

Nominal current 05A 0.5A 0.5A

D1 Total lightning impulse current (10/350) 5kA 5kA 5kA

D1 Lightning impulse current (10/350) line/PE 2,5 kA 2,5kA 2,5kA

C2 Max. discharge current (8/20) 20 kA 20 kA 20 kA
Nominal discharge current (8/20) 1 kA 1kA 1 kA

Voltage protection level at | (8/20) 75V 85V 500 V/
Voltage protection level at 1kV/us 54V 66V 120V
Response time <30ns <30ns <30ns

Data rate 1 MBit/s 1 MBit/s 1 MBit/s

Series impedance per line 4,7 uH 4,7 uH 4,7 uH
Parasitic capacitance 1.5nF 1,5nF 1.5nF
Operating temperature range -40°C ++ 80°C -40°C + + 80°C -40°C + + 80°C
Recommended cable cross-section 0,25-1,5mm? 025-1,5mm? 0,25-1,5 mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,DI1 A2,B2,C2,C3,D1 A2,B2,C2,C3,DI1
Article number :g jgg 312 gg 41326
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INFORMATION TECHNOLOGY SYSTEMS

DTNVE 5 is a complex range of surge protection devices designed for

DTNVE § protection of data, communication, measuring and control lines against
surge effects. These surge protection devices are recommended for
use in the Lightning Protection Zones Concept at the boundaries of
LPZ OA(B) - 1 according to EN 62305. All types provide effective protection
of connected equipment against common mode and differential
mode surge effects according to I[EC 61643-21. The nominal current
of individual protected lines | < 5A.

These devices consist of MOVs only. The number of protected pairs

is optional (1-2). These devices are produced for nominal voltage

Pz waoc [l apip within the range of 12V-230V. Maximum discharge current is different
0>1 ’“’20 according to various types from 2kA (8/20) to 10kA (8/20).

17,6 65

4]
DTNV=* 5A - one pair
5 ﬁ{ AT ] e : (Ao o H]
] T INPUTS | PE O—2—0 PE|outputs
1 [BEe=——" @
Sk DTNV+ 5A - two pairs
AN [ ——
[ | MOV elements PEO ES 0 pE
@4’ e - INPUTS | B 0——0 G |ouTPUTS
N N cCoO——O F
© DO—O0 E
21 | 19
56,5
Technical data 1 DTNVE 1/12/5 DTNVE 1/24/5 DTNVE 1/48/5 DTNVE 1/80/5 DTNVE 1/230/5
Number of protected pairs 2 DTNVE 2/12/5 DTNVE 2/24/5 DTNVE 2/48/5 DTNVE 2/80/5 DTNVE 2/230/5
Nominal voltage W, 12V 24V 48V 80V 230V
Max. continous operating voltage U 14,4V 28,6 V 57,6V 96V 275V
Nominal current I 5A 5A S5A 5A 5A
C2 Max. discharge current (8/20) [ 2 kA 2 kA 2 kA 6,5 kA 10 kA
Nominal discharge current (8/20) (8 1 kA 1 kA 1 kA 1 kA 1 kA
Voltage protection level at | (8/20) U, 56V 920V 170V 280V 800 V
Voltage protection level at 1kV/us U 27V 51V 118V 200 V 575V
Response time t <30ns <30ns <30ns <30ns <30ns
Parasitic capacitance C 10 nF 10 nF 10 nF 10 nF 10 nF
Operating temperature range L -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
Recommended cable cross-section 0,25- 1,5 mm? 0,25-1,5 mm? 0,25-1,5 mm? 0,25- 1,5 mm? 0,25- 1,5 mm?
Category tested acc. to IEC 61643:21-2000 A2, B2,C2, C3, DI A2,B2,C2,C3, DI A2, B2,C2,C3, DI A2, B2,C2, C3, DI A2,B2,C2,C3, DI
Aticle numoer 2317 230 2 pE 2305
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INFORMATION TECHNOLOGY SYSTEMS

DTB 485 is a complex range of surge protection devices designed

for profection of lines interface RS485 against surge effects. These DTB 485 ——
surge profection devices are recommended for use in the Lightning ¢
Protection Zones Concept at the boundaries of LPZ 0, ,, - 1 according
fo EN 62305. All types provide effective protection of connected
equipment against common mode and differential mode surge effects
according to IEC 61643-21. The nominal current of individual protected
lines 1, <0,1A. “

HAKEL sexo: 070001

These devices consist of gas discharge tubes, series impedance and

fransils. The number of protected pairs is optional (1-2). These devices

are produced for nominal voltage of 6V. Maximum discharge current 172
is 10kA (8/20) for type DTB, 20kA (8/20) for type DTB-L and 2kA (8/20) for 0>1
type DTB-R. The connection of protected lines is carried out by screw

ferminals for type DTB and by RJ45 connectors for type DTB-R.

+s§‘c ,’%g

OUTPUT CONNECTOR RJ45

123

|
Connection of RJ45 pins o p! r () fere e
acc.to EIA/TIA 568, type B 2oee —
- 1 whiteorange 1 - blue pair :
- 2 orange 2 - orange pair - y @ E[B)
- 3 whitegreen 3 - green pair ° nl
4 blue 4 - brown pair ouTPUT

s

I:

i N o o o o INPUT Y
- 5 whiteblue - O og
-6 green ;-
-7 whitebrown 2 {14
-8 brown LA LA @ D
‘KR @ &
O o000 O gas discharge tube

1 r s 27 94

INPUT CONNECTOR RJ45
Technical data 1 DTB 485 DTB 485-L DTB 485 R
Number of protected pairs 2 DTB 2/485 DTB 2/485-L DTB 2/485 R
Nominal voltage Uy 6V 6V 6V
Max. continous operating voltage U8 72V 72V 72V
Nominal current I 100 mA 100 mA 100 mA
D1 Total lightning impulse current (10/350) oo 5kA 5kA -
D1 Lightning impulse current (10/350) line/PE b - 2,5kA -
C2 Max. discharge current (8/20) [ 10 kA 20 kA 2kA
Voltage protection level at | (8/20) U, 15V 15V 15V
Voltage protection level at 1kV/us U, 9V 9V 9V
Response time iy <30ns <30ns <30ns
Data rate 1 MBit/s 1 MBit/s 10 MBit/s
Series impedance per line 1.5Q 1.5Q 1.5Q
Operating temperature range L -40°C + + 80°C -40°C ++ 80°C -40°C + + 80°C
Recommended cable cross-section 0,25- 1,5 mm? 0,25-1,5mm? 0,25-1,5mm?
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,Dl1 A2, B2, C2,C3, DI A2,B2,C2,C3, DI
Article number ﬂ ggg ﬂ ﬁg ﬂ ;gi
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TELECOMMUNICATION PROTECTION

Technical data

No. of telephone lines

No. of protected pairs per line
Nominal voltage

Max. continous operating voltage
Nominal current

Nominal discharge current (8/20)

Voltage protection level at ||

Voltage protection level at 1 kV/us

Response time

Data rate
Series impedance per line

Parasitic capacitance

Operating temperature range

Category tested acc. to IEC 61643:21-2000

Input/Output
Pinning

Article number

€T

MI102

/4P
<

4P\
<

line/line
line/PE

line/line
line/PE

line/line
line/PE

line/line
line/PE

HAKELTEL 8. RJ/RJ

HAKELTEL 8.1 RJ/RJ

8

1

170V DC
u 204V
150 mA

| 2,5 kA

<250V
° <600V

<230V
7 <600V

<25ns
<100 ns

10 MBIt/s
10Q

300 pF
15 pF

B -40°C + +80°C
A2,B2,C2,C3,Dl
RJ45/RJ45
4/5
45024

Hakeltel is a complex range of protection devices specially designed
for the protection of analog telecommunication appliances against
surges. These devices are recommended for use in the Lightning
Protection Zones Concept at the boundaries of protection zones
LPZ 0, - 1 according fo EN 62305.

HAKELTEL is produced in two basic versions intended in preference for
mounting to metal panel PSK 24 which is appropriate for installation
into 19" rackmounts. These types provide effective protection against
surge for 8 telephone lines. The number of protected pairs of each
telephone line is optional (1 or 2 pairs).

I8 8 0,9

I8 8 0,9

.0 8 0,9

1.0 8 0,9

Bed fed
Ped fed
pod fped
Ped fed
Pod oo EmTEm
Pod oo EmTEm
Ped fed
Ped fed

120
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o

P —1
10 oo
P —1

@

@

HAKELTEL 8.2 RJ/RJ
8

2

170V DC
204V
150 mA
2,5kA

<250V
<600V

<230V
<600V

<25ns
<100 ns

10 MBit/s
10Q

300 pF
15 pF

-40°C + +80°C
A2,B2,C2,C3, DI
RJA5/RJ45

3/6, 4/5

45026

HAKELTEL 8.1 LSA/RJ
8

1

170V DC
204V
150 mA
5kA

<275V
<600V

<230V
<600V

<25ns
<100 ns

10 MBit/s
10Q

300 pF
15 pF

-40°C + +80°C
A2,B2,C2,C3, DI
LSA-PLUS/RJ45
4/5

45025

HAKELTEL 8.2 LSA/RJ
8

2

170V DC
204V
150 mA
5kA

<275V
<600V

<230V
<600V

<25ns
<100 ns

10 MBIit/s
10Q

300 pF
15 pF

-40°C + +80°C
A2,B2,C2,C3,Dl
LSA-PLUS/RJ45
3/6, 4/5

45027

PSK 24 is a metal panel suitable for fitting in 19" rackmounts. It is possible to

mount up to 3 pieces of HAKELTEL 8.4 info this panel.

Connection of RJ45 pins
acc.to EIA/TIA 568, type B

- 1 whiteorange 1 - blue pair

- 2 orange 2 - orange pair
- 3 whitegreen 3 - green pair
-4 blue 4 - brown pair

- 5 whiteblue 3
-6 green /)
- 7 whitebrown 2714

- 8 brown

=
=~
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COMPUTER NETWORK PROTECTION FOR 6™ CATEGORY

Hakelnet 4/250M 6 cat is designed fo protect 5E/6 data and
communications lines. All protected lines are equipped with Transient HAKELNET 4/250M écat
Voltage Suppressor Diode which eliminates common mode and

differential mode surge effects during computer networks operation.
® ©
Hakelnet 4/250M 6cat consists of a plastic box and patch cords which
are terminated with RJ45 connectors. Required length of patch cords i
(a, b) is to be specified by customer.
® ©

Connection of RJ45 pins
acc.to EIA/TIA 568, type B

- 1 whiteorange 1 - blue pair

+sg‘c ,'y P
0>1 e )

- 2 orange 2 - orange pair
- 3 whitegreen 3 - green pair
-4 blu_e 4 - brown pair
g RJ45 RJ45
s 2 E ] 7 HAKELNET 7 =
b \
—Ruas— a R
Technical data HAKELNET 4/250M écat HAKELNET 4/250M écat/48V
Number of protected pairs 4 4
Nominal voltage U, 6V 48V
Max. continous operating voltage U 7.2 56V
Nominal current I 200 mA 200 mA
Mode of protection line-line, line-G(PE) line-line, line-G(PE)
Frequency handling 250 MHz 250 MHz
C2 Nominal discharge current (8/20) line/line (8 20A 150 A
C2 Nominal discharge current (8/20) line/G(PE) I 20 A 2kA
C2 Voltage potection level at | line/line Uy - <190V
C2 Voltage potection level at | line/G(PE) U, - <600V
C3 Voltage potection level at | line/line at 1 kV/us U, <15V <145V
C3 Voltage potection level at | line/G(PE) at 1 kV/us U, <15V <500V
Insertion loss for 250 MHz <3dB <2dB
Parasitic capacitance line/line © max. 5 pF max. 160 pF
Parasitic capacitance line-G(PE) c max. 5 pF max. 260 pF
Operating femperature range -20++60°C -20++ 60°C
Mounting on DIN rail 35 mm DIN rail 35 mm

Input/Otput, pinning
Length of patch cords
Grounding method

Housing material

RJ45/RJ45,1/2, 3/6, 4/5,7/8

acc. to customer's specification, a+b <3 m

RJ45/RJ45,1/2,3/6,4/5,7/8
acc. to customer's specification, a+b <3 m
trough DIN rail 35 mm by special metal clip on the back side of box

POLYAMID PAé POLYAMID PAé

Colour grey grey

Category tested acc. to IEC 61643-21 IEC 61643-21
Approvals and certifications Cat. 6, ISO/IEC 11801 Cat. 6, ISO/IEC 11801
Article number 45034 45037
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COMPUTER NETWORK PROTECTION FOR 5™ CATEGORY

These surge protfection devices intended for computer networks are
specially designed for securing a faultless data transfer within computer
networks category 5. They protect input electronic circuits of network
cards against damage caused by surge effects in the Lightning
Protection Zones Concept at the boundaries of LPZ 0, , -1 and higher
according to EN 62305. It is recommended to use these protection

DTB 2/100M 5cat, DTB 4/100M 5cat, HAKELNET 1.2 RJ/RJ

DTB 2/100M 5cat

s HAKELNET 1.2 RJ/RJ

w3 5' devices atf the input of protected equipment.
HAKEL seko2070001 @ HAKEL sako:070001 (€ Models:
DTB*/100M 5cat is suitable for mounting on a wall. DTB 2/100M
? '»;3 5cat protects two pairs and DTB 4/100M 5cat protects four pairs of
conductors.
LPZ

Hakelnet 1.2RJ/RJ protects one line with two protected pairs. It is
supplyed in a plastic housing enabling bolt fastening on a wall.
Alternatively, it can be attached to the protected appliance with a
double-sided tape. Connectors RJ45 are at the input and output side
of the device.

‘ 123 : e
i i
i i
T | I ¥ : Corneton o el
i Y b
D : I R i
f I ﬁi I - 1 whiteorange 1 - blue pair
1 CSA-2) (RJ2-2) : -2 orange 2 - orange p?ir
© ] 1 - 3 whitegreen 3 - green pair
Ne} ' LsA-3) Ry2-3) | - 4 blue 4 - brown pair
' - 5 whiteblue
; WS L nesti
1 | I ~ i b g - 7 whitebrown 20114
| | % 2} : -8 brown ALALA
= @D | FH
: : L
27 94 ] GND y
3 RI45
| DTB 2+ ;
Technical data DTB 2/100M 5cat DTB 4/100M 5cat HAKELNET 1,2 RJ/RJ
Number of protected pairs 2 4 2
Input/Output RJ45/RJ45 RJ45/RJ45 RJ45/RJ45
Nominal voltage U, 6V 6V 6V
Max. continous operating voltage Ue 72V 72V 72V
Nominal current I, 300 mA 300 mA 300 mA
C2 Max. discharge current (8/20) (. 2KkA 2 kA =
C2 Nominal discharge current (8/20) I 1 kA 1 kA 20 A
Voltage protection level at | (8/20) U, 10V 10V 25V
Voltage protection level at 1kV/us U, <10V <10V <10V
Data rate max. 100 Mbit/s max. 100 Mbit/s max. 100 Mbit/s

Max. attenuation

Near-end crosstalk

<0,4 dB (af 100 MHz)
> 40 dB (at 100 MHz)

< 0,4 dB (af 100 MHz)
> 40 dB (at 100 MHz)

< 0,4 dB (at 100 MHz)
> 40 dB (at 100 MHz)

Return loss < 14 dB (at 100 MHz) <14 dB (at 100 MHz) <14 dB (at 100 MHz)
Series impedance per line 1.5Q 1.5Q 1,5Q

Characteristic impedance 100 Q 100 Q 100 @

Response time iy <25ns <25ns <25ns

Parasitic capacitance <42 pF <42 pF <47 pF

Operating temperature range 9 -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
Category tested acc. to IEC 61643:21-2000 A2, B2, C2,C3, DI A2, B2, C2,C3,DI A2, B2, C2,C3,DI
Article number 45107 45109 45020
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COMPUTER NETWORK PROTECTION FOR 5™ CATEGORY

These surge protection devices intended for computer networks are

specially designed for securing a faultless data transfer within computer PSK 2/100M 5 cat YOOy
networks category 5. They protect input electronic circuits of network PSK 4/100M 5 cat
cards against damage caused by surge effects in the Lightning I

Protection Zones Concept at the boundaries of LPZ0, ; - 1 and higher
according to EN 62305. It is recommended fo use these protection
devices at the input of protected equipment.

Models:
PSK*/100M 5cat is a printed circuit board infended for mounting into
PSK 10 which is appropriate for installation into 19" rackmounts.

PSK 2/100M Scat designed for protection of two pairs has LSA-PLUS w2 FEg G
connector at the input side and RJ45 connector at the output side. 0>1 |

PSK 4/100M 5cat designed for protection of four pairs has RJ45
connector at the input and output sides.

40
W% R
Connection of RJ45 pins Q=2 @
acc.to EIA/TIA 568, type B @@= @
- 1 whiteorange 1 - blue pair I LS ¥ (RITHTHT D e
- 2 orange 2 - orange pair Kt »f K—t
- 3 whitegreen 3 - green pair |IF v i 21: e%:%a g
-4 blue 4 - brown pair QD) = = i
-5 whiteblue 3 — ®IZD = =
-6 green & RI=7) =
- 7 whitebrown 2{1)a Ri=T
-8 brown ALALA
RJ45 I i i
PSK 4+ o
Technical data PSK 2/100M 5cat PSK 4/100M 5cat
Number of protected pairs 2 4
Input/Output LSA-PLUS/RJ45 RJ45/RJ45
Nominal voltage U, 6V 6V
Max. continous operating voltage Ue 72V 72V
Nominal current ly 300 mA 300 mA
C2 Max. discharge current (8/20) [ 10kA 2kA
C2 Nominal discharge current (8/20) l 1kA 1 kA
Voltage protection level at | (8/20) U, Vv 10V
Voltage protection level at 1kV/us U, <10V <10V
Response time 1. <25ns <25ns
Parasitic capacitance (e <42 pF <42 pF
Operating temperature range 9 -40°C + + 80°C -40°C + + 80°C
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,DI1 A2,B2,C2,C3,Dl1
Article number 45011 45012

€T

MIT02

PSK 10 is a metal panel suitable for fitting in 19" rackmounts. It is possible to
mount up to 10 pieces of PSK*/100M 5cat info this panel.

482,6
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COMPUTER NETWORK PROTECTION

Hakelnet is a complex range of protection devices specially designed
HAKELNET 8.4 RJ/RJ for faultless data transfers within computer networks category 5. They
protect the input electronic circuits of network cards against a damage
caused by surge effects in the Lightning Protection Zones Concept
at the boundaries of LPZ 0, -1 and higher according to EN 62305.
It is recommended to use these protection devices at the input of
protected equipment.

Models:

HAKELNET 8.4 RJ/RJ designed for protection of eight lines with four
protected pairs has RJ45 connectors at the input and output sides of
the device.

HAKELNET 8.4 LSA/RJ designed for protection of eight lines with four
protected pairs has LSA-PLUS connectors at the input side and RJ45
connectors at the output side of the device.

S [
& s
G e e s ]
[]z‘[[j[]z‘[[j[]z‘[j[g:[j[]z‘[[j[]z‘[j[]i[j[]z‘[[j L EDE[]E]E[]E%[]EIIEII][%]E]EE]E%]E]E[] |
U O U o O U O O CICIC L ICICIC L IC L OCJC OCJIC I0JC T
s T T e e e e e Y | [ I Y m 3 [ m [
f=] [l [l [l [l [l [l [l [l [=] = El E] = El El E] =] |
& H 5 H & & H & H N — n al n n al al n al
s el o Ny
= =] = o = = = =] CICJCICICICICICIC I ICIC ICICIC 103
CICICICICI JCIC JCIC JCI0 JCIC JC 10 3 = B B = = = B =
= = = = = = = = [} [} ] [ [} [} ] [}
() () o ) ) ) ) ) CIXICILICICICICIC CICIXICICICICTD
s I ICICICICICICICICICICICICICICT m m [l m [l [nl m [nl
R R
HREREREN
145 145
Technical data HAKELNET 8,4 RJ/RJ HAKELNET 8,4 LSA/RJ
Number of protected pairs 8 8
No. of protected pairs per line 4 4
Input/Output RJ45/RJ45 LSA-PLUS/RJ45
Nominal voltage U, 6V 6V
Max. continous operating voltage VS 72V 72V
Nominal current [ 300 mA 300 mA
C2 Nominal discharge current (8/20) Iy 20A 20 A
Voltage protection level at | (8/20) U, 25V 25V
Voltage protection level at 1kV/us U, <10V <10V
Data rate max. 100 Mbit/s max. 100 Mbit/s
Max. attenuation <0,4 dB (af 100 MHz) <0,4 dB (at 100 MHz)
Near-end crosstalk > 40 dB (at 100 MHz) > 40 dB (at 100 MHz)
Return loss < 14 dB (af 100 MHz) <14 dB (at 100 MHz)
Series impedance per line 1.5Q 1.5Q
Characteristic impedance 100 Q 100 Q
Response time { <25ns <25ns
Parasitic capacitance © < 47 pF < 47 pF
Operating temperature range 9 -40°C + + 80°C -40°C + + 80°C
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3, D1 A2, B2, C2, C3,DI1
Arficle number 45021 45022
(e
MJI02
. . T " . . 4826
PSK 24 is a metal panel suitable for fitting in 19" rackmounts. It is possible to
mount up to 3 pieces of HAKELNET 8.4 info this panel. == = <
© or 3 l
435
f=3
e
Connection of RJ45 pins
acc.to EIA/TIA 568, type B 2
- 1 whiteorange 1 - blue pair !
- 2 orange 2 - orange pair
- 3 whitegreen 3 - green pair
- 4 blue 4 - brown pair
- 5 whiteblue 3
-6 green /)
- 7 whitebrown 2114
- 8 brown '\ \ v'\
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VIDEO SIGNAL PROTECTION

H30 and H30-L are designed for coaxial lines protection of 50Q or
75Q against induced surge effects in the Lightning Protection Zones H30
Concept atf the boundaries of LPZ 0, - 1 according to EN 62305.

72
These devices are mainly used for protection of cameras and video 22 43
signal concentrators. They are applicable to security and fire systems.

H30-L version is equipped with more efficient nonlinear elements to "
reach higher discharge current up to 6,5kA (8/20). N W0
e
PE
LPZ e
0>1 E-Ag"c
H30-L
H30-L F/F
72 -
22 43
i\: H 30
—

E

P
LPZ +80°C
9
0>1 E -40°C

Technical data H30/6 H30/12 H30-L/6 H30-L/12
Number of protected pairs 1 1 1 1
Connector type BNC (F/F, F/M) BNC (F/F, F/M) BNC (F/F, F/M) BNC (F/F, F/M)
Nominal voltage U, 6V 12V 6V 12V
Max. continous operating voltage U 72V 14,4V 72V 14,4V
Nominal current ly 300 mA 300 mA 300 mA 300 mA
C2 Max. discharge current (8/20) e SkA SkA 6.5 KA 6,5kA
C2 Nominal discharge current (8/20) I, 1kA 1 kA 1 kA 1kA
Voltage protection level at | (8/20) U, 22V 44V 2V 44V
Voltage protection level at 1kV/us U, 10V 20V 10V 20V
Response fime t, <30ns <30ns <30ns <30ns
Parasitic capacitance (e <27 pF <27 pF <27 pF <27 pF
Series impedance per line 10Q 10Q 10Q 10Q
Operating temperature range 9 -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,Dl1 A2,B2,C2,C3, D1 A2,B2,C2,C3, D1 A2,B2,C2,C3, DI
Article number 52310 52312 52 300 52313
€T
MJI02
H30
e B

L

230V 50Hz, 16A
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VIDEO SIGNAL PROTECTION

H40 and H40-L are designed for coaxial lines protection of 50Q or
H40 75Q against induced surge effects in the Lightning Protection Zones

Concept af the boundaries of LPZ 0, , - 1 according to EN 62305.
These devices are especially used for protection of cameras and video
signal concentrators. They are applicable to security and fire systems.
H40-L version is equipped with more efficient nonlinear elements to
reach higher discharge current up to 6,5kA (8/20).
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Technical data H40/6 H40/12 H40-L/6 H40-L/12
Number of protected pairs 4 4 4 4
Connector type BNC (F/F, F/M) BNC (F/F, F/M) BNC (F/F, F/M) BNC (F/F, F/M)
Nominal voltage U 6V 12V 6V 12V
Max. continous operating voltage U 72V 14,4V 72V 14,4V
Nominal current [ 300 mA 300 mA 300 mA 300 mA
C2 Max. discharge current (8/20) o SkA SkA 65 KA 6,5 kA
C2 Nominal discharge current (8/20) (8 1kA 1 kA 1 kA 1kA
Voltage protection level at | (8/20) U 2V 44V 22V 44V
Voltage protection level at 1kV/us U 10V 20V 10V 20V
Response time N <30ns <30ns <30ns <30ns
Parasitic capacitance C < 47 pF < 47 pF < 47 pF < 47 pF
Series impedance per line 10Q 10Q 10Q 10Q
Operating tfemperature range 9 -40°C ++ 80°C -40°C + + 80°C -40°C + + 80°C -40°C + + 80°C
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,Dl1 A2,B2,C2,C3, D1 A2,B2,C2,C3 D1 A2, B2, C2,C3, DI
Article number 52410 52 412 52 400 52 413

230V 50Hz, 16A
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COAXIAL PROTECTION

KO*P
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KO*is an innovated coaxial high-frequency protection range designed for protection of equipment connected to an aerial system by
means of coaxial cables. Special gas discharge tubes with maximum discharge current | (8/20) = 10kA (or 20 kA in case of KO-5GN)
ensure a reliable protection of the receiving and transmitting systems even against a lightning stroke nearby. Hakel company offers
a wide range of coaxial protectors for various connector types and transmission power grades enabling usage in many applications.

These coaxial protectors are recommended for use in the Lightning Protection Zones Concept at the boundaries of LPZ 0

higher according to EN 62305.

Technical data KO-1G KO-2G KO-1P
Connector type BNC BNC BNC
Max. continous operating voltage Uc 72V 200V 72V
Nominal current I 25A 25A 25A
D1 Max. lightning impulse current (10/350) Lo 2kA 2kA 2kA
C2 Max. discharge current (8/20) [ 10kA 10kA T0kA
C2 Nominal discharge current (8/20) X S5kA S5kA 5kA
Voltage protection level at 1kV/ps U, 500V 600V 500V
Frequency range 0-1 GHz 0-1 GHz 0-1 GHz
Max. fransmission power capacity 50w 400 W 50w
Insertion loss <02dB <02dB <02dB
Return loss >20dB >20dB >20dB
Characteristic impedance 50Q 50Q 50Q
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,D1  A2,B2,C2 C3 DI A2,B2,C2,C3,D1
Article number 55001 55002 55007

Technical data

KO-3GN (F/F) KO-3GN (F/M) KO-4GN (F/F) KO-4GN (F/M)

Connector type N N N N
Max. continous operating voltage U 72v 72V 200V 200V
Nominal current I S5A S5A S5A 5A

D1 Max. lightning impulse current (10/350) | 2KkA 2kA 2kA 2kA
C2 Max. discharge current (8/20) o 1OKA 10kA 10kA 10kA
C2 Nominal discharge current (8/20) X SkA S5kA SkA SkA
Voltage protection level at 1kV/us U, 500V 500V 600V 600V
Frequency range 0-3GHz 0-3 GHz 0-3GHz 0-3 GHz
Max. transmission power capacity 50W 50w 400 W 400 W
Insertion loss <15dB <15dB <1,5dB <1,5dB
Return loss >20dB >20dB >20dB >20dB
Characteristic impedance 50Q 50Q 50Q 50Q
Category tested acc. to IEC 61643:21-2000 A2,B2,C2,C3,D1  A2B2,C2 C3 DI A2,B2,C2,C3,D1 A2,B2,C2,C3,Dl
Article number 55018 55019 55020 55021
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KO-2P

BNC
200V
25A
2kA
10kA
5kA
600V
0-1 GHz
400 W
<02dB
>20dB
50Q
A2,B2,C2,C3,D1
55015

KO-5GN (F/F)

N

SkA

20 kA
10kA
<2V
554 GHz
200W
<02dB
>20dB
50Q

A2,B2,C2,C3,D1

55024

KO-9P

E
72V

05A
2kA

10kA

SkA

500V

0-2GHz
50w

<05dB
>20dB

75Q
A2,B2,C2,C3,D1
55016

KO-6GN

@ -1 and

KO-10P

v

72V
05A
2kA
10kA
5kA
500V
0-1 GHz
50w
<12dB
>20dB
75Q
A2,B2,C2,C3,D1
55017
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KO-5GN (F/M)

N

5kA
20kA
10kA
<2V
554 GHz
200W
<02dB
>20dB
50Q
A2,B2,C2,C3,D1
55025
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KO-6GN (F/M)

N

135V
5A
TkA
10kA
S5kA
<500V
0-58 GHz
50w
<02dB
>20dB

50Q
A2,B2,C2,
C3,D1
55026



KO-7/16-R
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COAXIAL PROTECTION
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KO-7/16 is an innovated coaxial high-frequency protection range designed for protection of equipment connected to an aerial
system by means of coaxial cables. Special gas discharge tubes with maximum discharge current | (8/20) = 10kA (or 20 kA in case
of KO-7/16-R) ensure a reliable protection of the receiving and transmitting systems even against a lightning stroke nearby. This range
is produced with 7/16" connector type for various transmission power grades enabling usage in many applications. They are recom-

mended for use in the Lightning Protection Zones Concept at the boundaries of LPZ O

Technical data

Connector type

Max. continous operating voltage
Nominal current

D1 Max. lightning impulse current (10/350)
C2 Max. discharge current (8/20)

C2 Nominal discharge current (8/20)
Voltage protection level at 1kV/us
Frequency range

Max. transmission power capacity

Insertion loss

Return loss

Characteristic impedance

Category tested acc. to [EC 61643:21-2000
Weight

Article number

KO-7/16-R (F/M)
7/16"

600 V

12A

3kA

20 kA

10 kA

950 V

0-2,6 Ghz

900 W

<0,2dB
>20dB

50Q

A2, B2, C2,C3, D1
510¢g

55034

HAKEL-TRADE EN
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KO-7/16 (F/M)
7/16"

350 V.

5A

2kA

10 kA

5kA

850 V

0-2,6 Ghz

400 W

<0,5dB

>15dB

50 Q

A2, B2, C2, C3, DI
1759

55033

, -1 and higher according to EN 62305.

KO-7/16 (F/F)
7/16"

350 V.

5A

2kA

10 kA

5kA

850 V

02,6 Ghz

400 W

<05dB

>15dB

50 Q

A2, B2, C2, C3, DI
1659

55032
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EQUIPOTENTIAL BONDING

HIGH POWER GAS DISCHARGE TUBE

HGS100 and HGS100 EB are a separating high power gas discharge fubes infended for equi-
potential bonding of an installation parts of buildings, which are not interconnected. In case
of origin of p.d. (potential diference) between those parts, the high power gas discharge fube
ignites and interconnects both parts for a transient time (typical value of internal resistance
at startup of HGS100 is 0,001 + 0,002 Q).

Recommended installation is inside of the buildings, outdoors, in the damp rooms as well as
in the subterraneous areas.

For lightning protection equipotential bonding in accordance with IEC 61024-1 as well as for
the use in IT - installations in accordance with [EC 60364-5-54.

Gas discharge tube

Type HGS100
' HGS100 DC-Spark It 400 + 650 V DC
parkover voltage
AC-Sparkover voltage (50Hz) Ui 275 + 450V AC
Rated AC withstand voltage (50Hz) Uw/ac 250 vV
Impulse sparkover voltage at 5 kV/us -
for 99% of measured values <1kV
(wave 1,2/50 ps, 6 kV)
Max. impulse discharge current (8/20) Imax 150 kA
Nominal impulse discharge current (8/20) In 75 kA
Max. lightning impulse current (10/350) limp 100 kA
+50'C ’g P d - Charge Q 50 As
E,Aiic 66 - Specific energy W/R 2500 kJ/Q
Insulation resistance at 100 V DC R >1 GQ
M8 Capacitance at 1 MHz C 5pF
corundum/binary resin with
Qf Casing an external steel coat,
resistant to climatic effects
Lifetime min. 100.000 h
8 Weight m 3209
Article number _
240 The length of the flexible connecting cable is (E @-
200mm and it is ended with a loop GPH12 of M0z

cross section 13mm.

Gas discharge tube

Type HGS100 EB
HGS100 EB DC-Sparkover voltage 400 + 650 V DC
AC-Sparkover voltage (50Hz) Uiy 275 + 450V AC
F Rated AC withstand voltage (50Hz) Uw/ac 250 V
1 Impulse sparkover voltage at 5 kV/us -
for 99% of measured values <1kV
(wave 1,2/50 ps, 6 kV)
Max. impulse discharge current (8/20) Imax 150 kA
Nominal impulse discharge current (8/20) I 75 kA
Makx. lightning impulse current (10/350) limp 100 kA
- Charge Q 50 As
sty - Specific energy W/R 2500 kJ/Q
Insulation resistance at 100 V DC R; >1 GQ
Capacitance at 1 MHz C 5 pF
corundum/binary resin with
77777777 | Casing an external steel coat,
10 ; resistant to climatic effects
T § Lifetime min. 100.000 h
: Weight m 320g
50 53 50 \ Article number

c«C
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HIGH POWER GAS DISCHARGE TUBE

HGS100 Ex - Separating high power gas discharge tube HGS100 Ex for use in explosion
hazards areas. It is intended for equipotential bonding of the installation parts of buildings or
technological entities which are not inferconnected operationaly. In case of p.d. (potential
difference) origin between those parts, the high power gas discharge tube ignites and
inferconnects both parts for a transient time (typical value of infernal resistance af startup of
HGS100 Exis 0,001+ 0,002Q2). Recommended installation is inside of the buildings, outdoors, in

the damp rooms as well as in the subterraneous areas.

It is an explosion-proof gas discharge tube with flexible connecting cable for equipotential
bonding acc. to IEC 61024-1 and also for the use in IT installations acc. to IEC 60364-5-54. It
complies with EN 50014 and EN 50028 standards. It isrecommmended for insulated flanges and
insulated screw joints bridging in cathodic protected parts of industrial technology.

Type HGS100 Ex
EC-Type examination certificate

Class of lightning impulse current
strength acc. to EN 50164-3
Approvals, certification
DC-Sparkover voltage
AC-Sparkover voltage (50Hz)
Rated AC withstand voltage (50 Hz)
Impulse sparkover voltage at 5 kV/ us -
for 99% of measured values
(wave 1,2/50 ps, 6 kV)
Max. impulse discharge current (8/20)
Max. lightning impulse current (10/350)
- Charge
- Specific energy
Insulation resistance at 100 V DC
Capacitance at 1 MHz

Casing

Lifetime
Weight
Artficle number

Uaw

Uw/ac
Urimp

Imcx

imp
Q
W/R
Ri
C

©I2G Exmb 1 T6
@120 ExmD 21 T135°C

H

FTZU 04 ATEX 0255X
400 + 650 V DC
275+ 450V AC

250 V

<1kV

150 kA
100 kA
50 As
2500 kJ/Q
>1 GQ
5 pF

EQUIPOTENTIAL BONDING

Gas discharge tube

HGS100 Ex

AA(1:1)

185 |

corundum/binary resin with

an external steel coat,
resistant to climatic effects

min. 100.000 h

5359

- 04
e

MI102
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The length of the flexible connecting cable is
200mm and it is ended with a loop GPHI12 of
diameter 13mm.



OVERVOLTAGE PROTECTION IN RAILWAY NETWORKS

Gas discharge tube
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Advantages:

HIGH POWER GAS DISCHARGE TUBE

HGS100 RW is a voltage limiter designed for overvoltage protection of personnel and equip-
ment in DC and AC rail fraction systems. It is recommended to install this limiter between the
current return path and non-electrified parts of structures laying adjacent to the rails. In case
of overvoltage, HGS100 RW generates a durable conductive path between the overloaded
area and the railway’s substation. This results in increased current loads that are sensed at
the substation, tripping the safety switch and thus protecting personnel and equipment. In
addition, all overvoltages generated by lightning are effectively limited by Hakel's internal
construction of HGS100 RW. All requirements given by EN 50 123-5:2003 relating to electrical
safety and earthing for this specific use are also fulfiled.

HGS100 RW

90°C
N 2 P
RoC 66 industry

Type HGS100 RW

EN 616 43-11/A11,

EN 50 123-5:20003
300 + 500 V DC*

Examinations according to

DC-Sparkover voltage

AC-Sparkover voltage > 250 Vs
Impulse sparkover voltage at 5 kV/ us - for
99% of measured values <1200V
(wave 1,2/50 ps, 6 kV)
Max. impulse discharge current (8/20) Imax 150 kA
Nominal impulse discharge current (8/20) I 75 kA
Max. lightning impulse current (10/350) limp 100 kA
- Charge Q 50 As
- Specific energy W/R 2500 kJ/Q
Insulation resistance at 100 V DC R; >1 GQ
Capacitance at 1 MHz C 5pF
corundum/binary resin with
Casing an external steel coat,
resistant to climatic effects
Lifetime min. 100.000 h
Weight m 5759

Arficle number

S o2
«T

02

* Special HGS100 RW for 200 + 300 V is available on demand.

* Potential difference is limited to a safe voltage level in typical area about 30 V, when the HGS100 RW device is in operation mode.
* Favourable level of static DC sparkover voltage in area 300 + 500 V DC.
* Temperature independent device friggering voltage in the range of - 40° + + 80 °C.

* Guaranteed reversibility for 100 m__ and short circuit curent up to 4 kA . (AC-mode), for protection against the danger of rail potential difference.
* Guaranteed reversibility for 20 m__ and short circuit cument up to 15 kA (DC-mode), for protection against the danger of rail potential difference.

* Guaranteed change of HGS100 RW behaviour to short circuit mode in case of current & time overloading over 300 A

* Three-year warranty.

sec

(DC-mode) or 400 A __ (AC - mode).

Graph 1: Withstand capability of HGS100 RW vs. Passed charge at AC mode

[Witstand mode area - basic HGS100 RW
s |

parameters

Graph 2: Withstand capability of HGS100 RW vs. Passed charge at DC mode
as
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HIGH POWER GAS DISCHARGE TUBE

HGS150 RW is range of voltage limiters designed for overvoltage protection of personnel
and equipment in DC and AC rail tfraction systems. It is recommended to install this limiter
between the current return path and non-electrified parts of structures laying adjacent to
the rails. In case of overvoltage, HGS150 RW generates a durable conductive path between
the overloaded area and the railway’s substation. This results in increased current loads
that are sensed at the substation, tripping the safety switch and thus protecting personnel
and equipment. In addition, all overvoltages generated by lightning are effectively limited
by Hakel's internal construction of HGS150 RW. All requirements given by EN 50122-1 and
EN 50123-5:2003 relating to electrical safety earthing for this specific use are also fulfiled.
Hakel company offers this voltage limiter in three modifications which differ in their external

cover construction.

Type HGS150 RW1
Examinations according to

DC-Sparkover voltage

EN 616 43-11/A11,
EN 50 123-5:20003
300 + 500 V DC*

AC-Sparkover voltage > 250 Vs
Impulse sparkover voltage at 5 kV/ us - for
99% of measured values <1200 V
(wave 1,2/50 ps, 6 kV)
Max. impulse discharge current (8/20) Imax 200 kA
Nominal impulse discharge current (8/20) I 100 kA
Max. lightning impulse current (10/350) limp 150 kA

- Charge Q 75 As

- Specific energy W/R 5500 kJ/Q
Insulation resistance at 100 V DC R; >1 GQ
Capacitance at 1 MHz C 5pF

. an external steel coat,

Casing

resistant to climatic effects

min. 50mm? Fe conductor

Recommended installation to rail

Method connection of HGS to
non-electrical part

Lifetime
Weight m
Article number

* Special HGS150 RW for 200 + 300 V is available on demand.

with isolation
by one pair of M12
nut & washer

min. 100.000 h
9259

€T

MJ102

Type HGS150 RW2
Examinations according to

DC-Sparkover voltage

AC-Sparkover voltage

Impulse sparkover voltage at 5 kV/ us - for
99% of measured values

(wave 1,2/50 ps, 6 kV)

Max. impulse discharge current (8/20) Imax
Nominal impulse discharge current (8/20) |,
Max. lightning impulse current (10/350) limp

- Charge Q

- Specific energy W/R
Insulation resistance at 100 V DC R;
Capacitance at 1 MHz C
Casing

Recommended installation to rail

Method connection of HGS to
non-electrical part

Lifetime
Weight m
Arficle number

* Special HGS150 RW for 200 + 300 V is available on demand.

EN 616 43-11/A11,

EN 50 123-5:20003

300 + 500 V DC*
> 250 Vimg

<1200V

200 kA
100 kA
150 kA
75 As
5500 kJ/Q
>1 GQ
5 pF

an external steel coat,
resistant to climatic effects

min. 50mm? Fe conductor

with isolatfion

by one pair of M12

nut & washer

min. 100.000 h
1060 g

€T
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OVERVOLTAGE PROTECTION IN RAILWAY NETWORKS

Gas discharge tube
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OVERVOLTAGE PROTECTION IN RAILWAY NETWORKS

Gas discharge tube

HGS100 RW3

60

155

)

2

52

Advantages:

EN 616 43-11/A11,

Examinations according to
EN 50 123-5:20003

AC-Sparkover voltage > 250 Vs

Max. impulse discharge current (8/20) Imax 200 kA

Max. lightning impulse current (10/350) limp 150 kA
- Charge Q 75 As
- Specific energy W/R 5500 kJ/Q

Capacitance at 1 MHz

. 2
Recommended installation to rail min. 50r’r.1m. Fe c.onductor
with isolation

Lifetime min. 100.000 h

Article number _

* Special HGS150 RW for 200 + 300 V is available on demand.

€T

MJ102

* Each limiter is equipped with special connecting bracket for interconnection to rail

* Potential difference is limited to a safe voltage level in typical area up to 30 V, when the HGS150 RW device is in operation mode

* Favourable level of static DC sparkover voltage in area 300 + 500 V DC

* Temperature independent device triggering voltage in the range of - 40° +

+80°C

* Guaranteed reversibility for 100 m__ and short circuit curent up fo 8 kA . (AC-mode), for protection against the danger of rail potential difference

* Guaranteed reversibility for 30 m___ and short circuit curent up to 20 kA (DC-mode), for protection against the danger of rail potential difference

* Guaranteed change of HGS150 RW behaviour fo short circuit mode in case of current & fime overloading over 800 A

* Three-year warranty

(AC-mode) or 600 A (DC-mode)

Graph 2: Withstand capability of B150 vs. Passed charge at AC mode

P=f(QK0R)l [%: AseC]

Werified withstand mode
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Graph 1: Withstand capability of B150 vs. Passed charge at DC mode
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Digital lightning strike counter

MEASURING EQUIPMENT

DIGITAL LIGHTNING STRIKE COUNTER

PBI-3 is a digital lightning strike counter intfended for counting of surge currents as a result of
lightning effects. The counter operates without the external source of energy and therefore
requires no maintenance. Life time of inbuilt Li-battery is longer than 10 years.

Installation instructions:

This counter has to be connected in the conductor path carrying the surge current. The best
installation position is between the equipotential bonding bar and the earthing system.

This conductor has to be interrupted and PBI counter has to be inserted in lightning current
path with the help of two suitable parallel connecting clamps.

Warning: Opening the equipment can cause ifs destruction
and invalidates the warranty!

Type PBI-3

PBI-3 Response range 2 kA - 100 kA (8/20)
Diameter of connected conductors @ 8mm
Installation Permanent
Weight m 5359

Aficle number
€&

II M2
industry

The number of strikes can be easily cleared down anytime by
applying a magnet to a following mark on the front panel: -$-
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