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Before installing, operating or maintaining this device, these in-
structions must be carefully read and understood.

The installation must only be done by a qualified electrican!

Do not dispose of household garbage!

The device must be disposed of in compliance with nationally
applicable rules and requirements.

Storage for future reference!

To help you understand and find specific text passages and notes in the
operating instructions, we have important information and information
marked with symbols.

Symbol and Notes Statement

DANGER:
Indicates that death or severe personal injury will result if
proper precautions are not taken.

>

DANGER

WARNING:
Indicates that death or severe personal injury can result if
proper precautions are not taken.

>

WARNING

CAUTION:
Indicates that a minor personal injury can result if proper
precautions are not taken.

>

CAUTION

INFO:
Referred information to help you make best use of the product.

I
=
o

ATTENTION:
Warns against actions that can cause damage or malfunction of the
device, the device environment or the hardware / software result.

©

General Notes

The product hereby described was developed to perform safety functions
as a part of a whole installation or machine. A complete safety system
normally includes sensors, evaluation units, signals and logical modules
for safe disconnections. The manufacturer of the installation or machine
is responsible for ensuring proper functioning of the whole system. DOLD
cannot guarantee all the specifications of an installation or machine that
was not designed by DOLD. The total concept of the control system into
which the device is integrated must be validated by the user. DOLD also
takes over no liability for recommendations which are given or implied in
the following description. The following description implies no modification
of the general DOLD terms of delivery, warranty or liability claims.

Designated Use

The BN 5983 is used to interrupt a safety circuit in a safe way. It can be
used to protect people and machines in applications with e-stop buttons
and safety gates.

When used in accordance with its intended purpose and following these
operating instructions, this device presents no known residual risks. Non-
observance may lead to personal injuries and damages to property.

Safety Notes

Risk of electrocution!

wanne: Danger to life or risk of serious injuries.

« Disconnect the system and device from the power supply and ensure
they remain disconnected during electrical installation.

* The device may only be used for the applications described in the mu-
tually applicable operating instructions / data sheet. The notes in the
respective documentation must be heeded. The permissible ambient
conditions must be observed.

« The contact protection of the elements connected and the insulation of
the supply cables mustbe designed in accordance with the requirements
in the operating instructions / data sheet.

+ Note the VDE and local regulations, particularly those related to protec-
tive measures.

Risk of fire or other thermal hazards!

waenne: Danger to life, risk of serious injuries or property damage.

* Thedevice mayonly be usedforthe applications describedinthe mutually
applicable operating instructions/data sheet. The notes in the respective
documentation must be heeded. The permissible ambient conditions
must be observed. In particular, the current limit curve must be heeded.

* The device may only be installed and put into operation by experts who
are familiar with this technical documentation and the applicable health
and safety and accident prevention regulations.

Functional error!

wwnne Danger to life, risk of serious injuries or property damage.

* The device may only be used for the applications described in the mu-
tually applicable operating instructions / data sheet. The notes in the
respective documentation must be heeded. The permissible ambient
conditions must be observed.

* The device may only be installed and put into operation by experts who
are familiar with this technical documentation and the applicable health
and safety and accident prevention regulations.

¢ The unit should be panel mounted in an enclosure rated at IP 54 or
superior. Dust and dampness may lead to malfunction.

Installation fault!
wwne Danger to life, risk of serious injuries or property damage.
* Make sure of sufficient protection circuitry at all output contacts for
capacitive and inductive loads.

@ Attention!

» The safety function must be triggered during commissioning.

¢ AUTOMATIC START !
According to IEC/EN 60 204-1 part 9.2.5.4.2 and 10.8.3 it is not allowed
to restart automatically after emergency stop.
Therefore the machine control has to disable the automatic start
after emergency stop.

* Opening the device or implementing unauthorized changes voids any
warranty

- ]
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0221560

Safety Technique

SAFEMASTER
Emergency Stop Module
BN 5983

®
DOLD
e According to

- Performance Level (PL) e and category 4 to EN ISO 13849-1
- SIL Claimed Level (SIL CL) 3 to IEC/EN 62061

- Safety Integrity Level (SIL) 3 to IEC/EN 61508

Output: 3 NO, 1 NC contacts for AC 400 V

Optionally gold-plated contacts to switch small loads (input for PLC)
1-channel or 2-channel connection

LED displays for channels 1 and 2

Feedback circuit X3 - X4 for monitoring external contactors
Removable terminal strips

Overvoltage and short circuit protection

Width 100 mm

Function Diagram

Approvals and Markings

"\ Product Safety

Pushbution | | | c € ety m@
On TOVRheinland c “s
) ib'oeooososcs | Canada/USA | A025518
Emergency- |
stop or Off
K2, K3 ‘ |
Applications
K ] Protection of people and machines
e Emergency-stop circuits on machines
t] t= approx. 200 ms s  Monitoring of safety gates
Block Diagrams Indicators
, LED power supply: on when operating voltage present
A(+)A2(- 11 X4 X3 S34S12 2 4 13 2
_ Moo su e o - LED S12/K2: on when supply on relay K2
! LED S22/ K3: on when supply on relay K3
1
overvoltage '}\ '}\ E > 77~
and short circuit K11 k1.2 | K13 K14 Notes
protection k.1 k2.2 k23] ,
1
1

PE() X5 n 5
BN 5983.53

The PE terminal permits operation of the device in IT systems with insula-
tion monitoring and also serves as a reference point for testing the control
voltage. The internal short-circuit protection will be bridged on DC devices,
if the protective ground is connected to terminal PE.

One or more extension modules BN 3081 or external contactors with
forcibly guided contacts may be used to multiply the number of contacts of
the emergency-stop module BN 5983.

Circuit Diagrams

A1|PE
!-|(+)| ) |SW1|S34| 13| 23|33|53| 4 | X5|

! |A1(+)

I
- S|
I

. s12|
! 5o
s34
I |
I x4 |
1% |

T

| Al
'|S12|822| X3 | X4 | 14| 24 | 34 | 54 | 42 | )

13 23 [33 |53 4

Byl

K4\t

14 124 134 154 42

Mr4sia BN 5983.53, _/104, /110, /200

Connection Terminals

Terminal designation Signal designation

Al (+) +/L
A2 (-) -IN
S12, S22, S34, X3, X4, X5 Inputs
S11, PE(-) Outputs

Forcibly guided NO contacts for
release circuit

Forcibly guided indicator output

13,14, 23, 24, 33, 34

41, 42, 53, 54

All technical data in this list relate to the state at the moment of edition. We reserve the right
for technical improvements and changes at any time.

- ]
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Technical Data
Input

Nominal voltage U,:

Voltage range:

at 10 % residual ripple:
at 48 % residual ripple:
Nominal consumption:
Nominal frequency:
Control voltage S11:
Control current:
Minimum voltage at
terminals S12, S22:

Output

AC 24, 42, 48, 110, 127, 230, 240V
DC 24, 48,110V

ACO0.8..11U,

DC0.9..1.2U,

DCO0.8...1.1U,

5VA+30%

50/60 Hz

DC 24V

max. DC 100 mA

DC 21 V with activated device

Contacts
BN 5983.53:

3 NO, 1 NC contacts
1 delay-release NO contact (K1.3)

The NO contacts 13...33 / 14...34 are safety contacts.
The NC contact 41-42 and the NO contact 53-54 can only be used

for monitoring.

Operate time:
Release time

opening in secondary circuit

(S12-S22):

opening in supply circuit:
Release delay of K1:
Contact type:

Nominal output voltage:
Thermal current | :

Switching capacity
to AC 15:

NO contacts :

NC contacts:

to DC 13:

NO contacts :

NC contacts:
Electrical life

toAC15at2 A, AC 230 V:

toDC 13 at2 A,DC 24 V:
Permissible operating
frequency:

Short circuit strength
max. fuse rating

NO contact:

NC contact:

Mechanical life:

General Data

35 ms

30 ms£25%

100 ms + 50 %

approx. 200 ms

Relay, forcibly guided

AC 400V /DC 230V

see continuous current limit curve
(max. 10 A in one contact path)

5A/AC 230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
4A/DC24V IEC/EN 60 947-5-1
4A/DC24V IEC/EN 60 947-5-1

10° switching cycles IEC/EN 60 947-5-1
> 240 x 108 switching cycles

6 000 switching cycles / h
10AgL IEC/EN 60 947-5-1

6 AgL IEC/EN 60 947-5-1
10 x 10° switching cycles

Operating mode:
Temperature range
operation:

storage :

altitude:

Clearance and creepage
distances

rated impuls voltage /
pollution degree:

EMC

Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire fixing:

Mounting:
Weight:

Dimensions

Continuous operation

-15...+55°C

at max. 90 % humidity
-25..+85°C
<2.000 m

4 kV / 2 (basis insulation) IEC 60 664-1
IEC/EN 61 326-3-1, IEC/EN 62 061

Limit value class B EN 55011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529

Thermoplastic with VO behaviour
according to UL subject 94

Amplitude 0.35 mm |EC/EN 60 068-2-6
frequency: 10 ... 55 Hz
15/055/04

EN 50 005

Flat terminals with self-lifting

clamping piece IEC/EN 60 999-1
Removable terminal strip
DIN rail

840 ¢

IEC/EN 60 068-1

IEC/EN 60 715

Width x height x depth:

100 x 74 x 121 mm

UL-Data
Nominal voltage U, : AC 110, 127, 230V
DC 24V
Ambient temperature: -15...+55°C

Switching capacity: 3 A, 250 Vac G.P.

Wire connection: 60°C / 75°C copper conductors only

AWG 16 - 14 Torque 7 Ib in

[ Technical data that is not stated in the UL-Data, can be found
I in the technical data section.
nfo

CCC-Data

AC 24, 42, 48, 110, 127,230V
DC 24, 48,110V

Nominal voltage U, :

see continuous current limit curve
(max. 5 A in one contact path)

Thermal current |, :

[ Technical datathatis not stated in the CCC-Data, can be found
I in the technical data section.
nfo

Standard Type
BN 5983.53 DC 24V

Article number: 0032155
e Output: 3 NO, 1 NC contacts
¢ Nominal voltage U, DC 24V
o Width: 100 mm
Variants

BN 5983.53/104:

For switching small loads of 1 mVA ... 7VA or 1 mW ... 7 W in the ranges
0.1..60Vand1...300 mA.

The device is also suitable for switching the maximum switching current.
However, this will burn off the gold plating of the contacts, so that switching
of small loads is no longer possible afterwards.

BN 5983.53/110:

To avoid latching problems in the case of short voltage drops K2 and K3
are switched definitely off before reset.

BN 5983.53/200:

Redundant switching off with device diversity. Device diversity means that
safety relays from different production batches or from different manufac-
turers are used.

Ordering example for Variants
AC 230V 50/60 Hz

I—Nominal frequency
Nominal voltage

Variant, if required
Contacts

Type

BN 5983 53 / _

-]
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Troubleshooting

Failure

Potential cause

LED "Power" does not light up

Power supply not connected

LED "S22/K3" lights up,
but "S12/K2" remains off

- Safety relay K3 is welded
(replace device)

- A 1-channel switch-off occurred on
S12 (switch channel off on S22)

LED "S12/K2" lights up,
but "S22/K3" remains off

- Safety relay K2 is welded
(replace device)

- A 1-channel switch-off occurred on
S22 (switch channel off on S12)

Device cannot be activated

- Safety relay is welded
(replace device)
- Safety relay K1 via X5 energized

Maintenance and repairs

- The device contains no parts that require maintenance.
- In case of failure, do not open the device but send it to manufacturer

for repair.

Characteristics

I'[A]
10
8

6

4

2

T T T T T T
0 10 20 30 40 50 60 70 T[°C]

Current over one row of contacts

| A

—
N oo

L L
0 10 20 30 40 50 60 70 T[°C]
Current over two rows of contacts

I [A]

10
8
6
4
2

L
0 10 20 30 40 50 60 70 T[°C]
Current over three rows of contacts M7232

Continuous current limit curves
as a function of ambient temperature

electric life DC13 24V DC / typ, 0,4s; ot 9,65
2 contacts in series

0,6
05 \

E
04
§> 03 S
g 02
S [~
H 0,1 . g
0 =

switching current | [A] —————

Contact service life

250

M2987 ¢

200

—
w
o

o
S

p 4

(<]
o

switching voltage VDC
/

0

0,1 03 05 1 3 5 10
— switching current A

safe breaking, no continuous arcing,
max. 1 switching cycle /s

Limit curve for arc-free operation with resistive load
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Application Examples

L1
-7 o ! auxiliary | Forcibly guided
1 contact 1 safety contacts
on - i i
E__ _‘):‘_]emergency—. 1
stop i i
M(+) ISt Ixa x3 s34 \[Jst2 [se2 i 41 53 13 23 33
= — — . — - _o_ro_ OO "
, BN5983 i | i
- 1 1 -
L PG SIPIF ) YR O~ O-+tO-0O--0O+
A2(-) PE(-) X5 L4 5 14 24 34
1
N
M6774 ¢

One-channel emergency-stop circuit. This circuit does not have any red-

undancy in the emergency-stop control circuit.
Suited up to SIL2, Performance Level d, Cat. 3

L1

safety gate closed

------- ¢ auxiliary | Forcibly guided
1 contact ! safety contacts

S22 " 41 53 13 23 33
i -—-:-O—O-;O—O--O-I
i BN5983 i i i
- 1 1 .
LO o= O o=t e s s 0= O+t - O--O 4
A2(-) PE() X5 : 42 545 14 24 34
U activated NO contact Mor78_b
(contact position: closed)
Two-channel monitoring of a safety gate.
Suited up to SIL3, Performance Level e, Cat. 4
L1
emesrtgoepncy—i auxiliary i
1 contact !
“L |t I
& o
Af(+) [S11 [X4 [X3 S22 i 41 5SE 13 23 33
I_ _ ) = . - !.o _O_! . I
1 BN5983 ! ! 1
L
N —e ®

M6776_c

Contact reinforcement by external contactors with reduced safety level.
Suited up to SIL3, Performance Level e, Cat. 4

E. DOLD & SOHNE KG » D-78114 Furtwangen -

L1
emergency- i auxiliary i Forcibly guided
stop 1 contact ! safety contacts
----- Zpeob
' | |
M(+) X4 ! | 41 |53 13 23 33
g = o :.o _ro_ OO0 "
- 1 1 -
1 BN5983 ! ! |
. 1 1 -
[ g S - 1O tO-O--O+
A2(-)  PE(-) X51 42 (54 14 24 34
1 1
N
M6775 d

Two-channel emergency stop circuit with line fault detection on start button.
The unit starts with the negative edge of the start signal (contrary to the
function diagram).

If line fault detection is not necessary the links X4-53 and X5-54 can be
removed.

Suited up to SIL3, Performance Level e, Cat. 4

L
193?06[)”0"_5 auxiliary i[] []
K4 on o i contact i
E-> S |
e o
M(+) [s11 [x4 X3 $22 1 41 53|13 |23 33
~Oo-" —_ ()= . ._.:.o_o_!o_ .O.I
" BN5983 | | i
. 1 1 -
| I Sy o CREr o S ——— 0= OO - OO 4
A2() PE() X5 P42 54 14 Jou 3
e
N —
M6777 ¢

Contact reinforcement by external contactors, 2-channel.

The output contacts can be reinforced by external contactors with forcibly
guided contacts for switching currents > 10 A. Functioning of the external
contactors is monitored by looping the NC contacts into the closing circuit
(terminals X3 - X4).

Suited up to SIL3, Performance Level e, Cat. 4

K—-- off

E- E auxiliary E Forcibly guided
stop 1 contact ! safety contacts

T on : :

Y5 | B .

Al(+) [ST1 X4 X3 S34 \|S12 |[S22 i 4 53i 13 23 33
I_O_. e 00 Ok O ._.:.Q_Q_: O..Q.I
i BN5983 i i i
L = O — e ——— —O=O-+tO - OO 4

A2(-)  PE(-) X5 |42 54 14 24 34

1 1
M6797 ¢

Two-pole emergency-stop circuit with emergency stop control device in
supply circuit.

Application for long emergency stop loops where the control voltage drops
below the minimum voltage of 21 V.

Attention:

Single faults (e.g. line faults at the emergency stop control device ) are not
detected with this external circuit configuration.

Suited up to SIL3, Performance Level e, Cat. 4

PO Box 1251+ Telephone (+49) 77 23 / 654-0 » Telefax (+49) 77 23/ 654-356

e-mail: dold-relays@dold.com ¢ internet: http://www.dold.com
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DE | Beschriftung und Anschliisse DE | MafRbild (Ma3e in mm)
EN | Labeling and connections EN | Dimensions (dimensions in mm)
FR | Marquage et raccordements FR | Dimensions (dimensions en mm)
IT | Marcatura e collegamenti IT | Dimensioni (dimensione in mm)
120,7
100 1182
2®®02300B0® —_—
\ — E O —
M PEC) ST S3 1B 23 33 53 41 X5 . o o
o e “ O @] ~
RO XX XX o
hier dffnen Klemmenleiste abnehmbar hier 6iinen ® PRARRERDR® @ | —— J
IR . = —
O MNelz Kiﬁfﬁﬁ”*ﬁ** - BN5983® Hutschiene < M5986
V5N DIN EN 60715
O SK2 DoLD
L. ,,,\
O S22/K3 K1

DE | Montage / Demontage Klemmenleiste
Klemmenleiste abnehmbar

@@ @ @ @ @ @ @ @ @ @@7 EN | Mounting / disassembly of the terminal strip
%2 34 54 L2 A2

Stz S22 X3 x4 14 24 34 5k 42 A2 FR | Montage / Démontage des borniers

M10295

hier affnen hier diinen

b T

IT | Montaggio / Smontaggio di morsettiera

g6mm/PZ2

T = 0,8 Nm
7 LB.IN
A A =10 mm
- 1x 0,5..2,5mm?
1x AWG 20 to 14
2x 0,5...2,5mm?
M10248 2 X AWG 20 to 14
A A =10 mm
- 1x0,5..1,5mm?
1x AWG 20 to 16
2x0,5...1,5 mm?

M10249 2 x AWG 20 to 16

]
A A=10mm
- 1x 0,5..2,5mm?
: 1 x AWG 20 to 14
2x 0,5...2,5mm?
M10250 2 X AWG 20 to 14

- ]
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DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data
FR | Données techniques sécuritaires
IT | dati di sicurezza
EN ISO 13849-1: Anforderung seitens der Sicherheits- | Intervall fiir zyklische Uberpriifung
Kategorie / Category: 4 funktion an das Gerat der Sicherheitsfunktion
PL: € Demand to our device based on the .
Intervall for cyclic test of the safety
MTTF,; 240,5 a (year) evaluated neccessary safety level of function
the application.
DC,. 99,0 %
: 365 d/a (daysfyear) C'onS|‘gn_e resulltant de_lafonctlon Inter\_/al du' cor_1tr9le cyclique de la
op sécuritaire de l'appareil fonction sécuritaire
oo 24 h/d (hours/day)
: Richiesta al nostro dispositivo basato o1 per test ciclico della funzio-
Lo’ 3600 slcycle sul livello di sicurezza neccessary val per tes
. - ne di securezzia
2 /h (hour) valutata dell'applicazione
: einmal pro Monat
PL & with once per month
IEC/EN 62061 nach; acc. to; selon; gf&ft 4 mensuel
IEC/EN 61508: conformi a una vollta aIJm}:ase
einmal pro Jahr
Cat. 3 annuel
SIL 3 IEC/EN 61508 una volta al mese
HFT?: 1 einmal pro Monat
glt gL 3 once per month
DC: 99,0 % nach; acc. to; selon; ith HET = 1 mensuel
PEH : 2 05E-10 ht conformi a wi ~ ~ | una volta al mese
D . IEC/EN 62061, SILCL 2 einmal pro Jahr
T 20 a (year) IEC/EN 61508 sSiL2 once ple" year
; annue
" HFT = Hardware-Fehlertoleranz with HFT =11 1= Volta al mese
Hardware failure tolerance
Tolérance défauts Hardware
Tolleranza ai guasti hardware

Info

DE | Die angefuihrten Kenndaten gelten fir die Standardtype.
Sicherheitstechnische Kenndaten fiir andere Gerateausfiihrungen
erhalten Sie auf Anfrage.

Die sicherheitstechnischen Kenndaten der kompletten Anlage
mussen vom Anwender bestimmt werden.

EN | The values stated above are valid for the standard type.
Safety data for other variants are available on request.

The safety relevant data of the complete system has to be
determined by the manufacturer of the system.

FR | Les valeurs données sont valables pour les produits standards.
Les valeurs techniques sécuritaires pour d‘autres produits
spéciaux sont disponibles sur simple demande.

Les données techniques sécuritaires de l'installation compléte
doivent étre définies par I'utilisateur.

IT | | rating sopra si applicano al tipo standard.

Dati di sicurezza per gli altri modelli sono disponibili su richiesta.

| dati caratteristici relativi alla sicurezza per l'intero sistema deve
essere determinato dall'utente.

|
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DE | EG-Konformitatserklarung

EN | CE-Declaration of Conformity

FR | Déclaration de conformité européenne
IT Dichiarazione di conformita CE

35
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