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Product range
Safety technique

= Safety switching devices

= Standstill / speed monitoring
= Multifunctional safety devices
= Wireless Safety System

= Safety switches

= Guard locks

= Key transfer

-, o8




~— Machinery and plant

—— Power generation/distribution

— Qil and gas industry

—— Automation

— Transport and material handling systems
— Rail technology

— Aviation/marine industry

— Paper and printing industry

— Food industry

—— Rubber/plastics industry

—— Heating and refrigeration

— Automotive

—— Mining/metal working

—— Chemical/pharmaceutical applications
—— Medical technology

— Water/waste water treatment

Cable cars/ski lifts

... and wherever safety has high priority.

We can cover your industrial applications as well!




DOLD -
Solutions for you

The DOLD philosophy, “Our experience. Your safety”
constitutes our program: Offering solutions based on over
80 years of experience with a workforce of more than 400
employees, we manufacture high quality products using
state-of-the-art production plant at our Furtwangen facility
in Germany.

The comprehensive product range includes relay modules,
safety relays with positively-driven contacts and electronic
housings with virtually unparalleled production detail.

The combination of know-how, innovation and experience
makes us one of the leading worldwide manufacturers.

Apart from standard solutions, we are also the right partner
when individual industrial solutions with that special touch
are required.

Staying in close contact with our customers is very important
to us. We listen, analyze and act by offering flexible, custom
high-tech solutions, from a single source.

Thanks to our own development laboratory, highly auto-
mated production facilities with a modern tool & die shop

in addition to injection moulding facility togehter with a well
organized sales and marketing department, we guarantee high
quality and short delivery times. Your benefits: Increased
plant and machine availability, planning reliability and low
production costs.



SAFEMASTER S

— Safe drive monitoring

The new speed monitors of the
SAFEMASTER S series recognize
and signal downtimes and machine
and system speeds in both
automatic and set-up modes. With
these devices, DOLD is offering
efficient, economical solutions for
safe monitoring drives without
sensors and for monitoring speed
using initiators.

UH 6937

SAFEMASTER

— Safety relay modules
from |/7.5 mm

The only 17.5 mm wide emergency stop module monitors safety functions
such as emergency stop or safety door safely and simply in nearly every
application and is characterised by maximum safety for man and machine
with minimum space requirement. It allows time-saving wiring through the
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integrated front-side Push-In cage clamp terminals.

UF 6925




The modular and configurable safety system
SAFEMASTER PRO monitors all safety circuits of
your machines and installations — in a simple, flexible
and safe manner.

Functional Safety Solutions

Safety relay modules of the SAFEMASTER family
monitor a variety of safety functions such as
emergency-stop, two-hand controls, safety mats, and
light barriers. From monofunctional safety switching
devices to multifunctional modular safety system
with field bus connection, all products serve a single
purpose: the uncompromising protection of people
and machinery. Manufacturers and operators of
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UH 6900

machines and systems are faced with the challenge of
developing and/or operating safety-oriented switching
devices that must meet numerous regulations. DOLD
supports its customers with type-tested safety
relay devices for safety applications up to Cat. 4 /
PL e and SIL 3, with which you can implement
solutions optimized for functionality and cost.

considerable distance.

UH 6900

The radio controlled safety module of the
SAFEMASTER W series for the safety-
oriented transmission of e-stop and
control functions offers more flexibility

in the protection of hazardous areas. By
implementing the latest radio controlled
technologies, a high degree of availability
and safety is achieved. Safety zones can be
connected wirelessly to each other over a

SAFEMASTER W

— Radio controlled safety system



SAFEMASTER STS combines the advantages
of safety switches, guard locks, key transfer and
command functions in a single system. The
new fibre reinforced polymer (FRP) variant wil
convince you by its ambitious design and it offers
the possibility to be combined with the established
stainless steel components. You can easily select

the FRP variant for the control panel while you
prefer using the very robust stainless steel version
in rough environmental conditions.

SAFEMASTER STS

— Modular safety switch
and key transfer system

SAFEMASTER STS is tested and approved according
to statutory requirements, and as an individual system
is suitable for use in safety applications up to Cat. 4/
PL e in accordance with EN ISO [3849-1.
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Safety technique

Product selection

Safety switch and key interlock system SAFEMASTER STS / K
Fibre-reinforced polymer version (FRP)

The basic units

O [ONe©)
z zZ3
s | 88 c
c c = c o
s | 8 | 8§ 218 .
ks - -~ > 8 © o
c - -7 c £ © < 2
g ¢ 9y £ 5 g | 8%
— O oz Q > ©
g e | 2 | 29| 5 g | & | 2 52
= T |5} [SIS} ha X X = i) o
3 o g g8 2 3 ° c g a
Function = w N INEY S £ i o) @ N 2
Mechanical guard locking X X X X M10BM/K
Mechanical guard locking X X X X X M11BM/K
Mechanical guard locking X X X X M10B0O1M/K
Key exchange X X X M12W/K
Safety switch X X X SXBM/K
Safety switch X X X X X SX01BM/K
Safety switch X X X X SXBO1M/K
Safety switch X X X SX01M/K
Safety switch with locking X X X X X ZRHBM/K
Safety switch with locking X X X X X X ZRHO1BM/K
Safety switch with locking X X X X X X ZRHBO1M/K
Safety switch with blocked key X X X X ZRHO1M/K
STS/K-M10BM STS/K-M11BM STS/K-M10B01M STS/K-M12M STS/K-SXBM STS/K-SX01BM
=
o) -
STS/K-SXBO1M STS/K-SX01M STS/K-ZRHBM STS/K-ZRHO1BM STS/K-ZRHBO1M STS/K-ZRHO1M
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Safety technique

Product selection

Safety switch and trapped key interlock system SAFEMASTER STS
Stainless steel version

The basic units

[®) [ONe©)
z zZ35
g | 88 c
c c = c o
w 8 | 88 2 5 .
Q - ha— > 8 = [}
c - -7 c £ © < 2
8 9 OF$) 2 = > o 3
— S &) oz Q 2 ° > i3] O
g 2 e | g2 | 3 g & = o <
c T o o o b ~ ~ = o o
< o g gg 2 3 3 c o a
Function = w o o S £ hs o (%] S =
Mechanical guard locking X X X X M10A
Mechanical guard locking X X X X X M11A
Mechanical guard locking X X X X X M10BO1M
Key exchange X X X M12M
Safety switch X X X SXA
Safety switch X X X X X SXO01A
Safety switch X X X X SXBO1M
Safety switch X X X SX01M
Safety switch with locking X X X X X ZRHA
Safety switch with locking X X X X X X ZRHO1A
Safety switch with locking X X X X X X ZRHBO1M
Safety switch with blocked key X X X X ZRHO1M
i@
el e e :/i
:/i ‘ ] — -/ gt #
. = =2 Z =
- - ) .»-A/// "3 ! */_
m'r!é o) = M'% o) =
STS-M10A STS-M11A STS-M10BO1M STS-M12M STS-SXA STS-SX01A
!E;?L A
o \ _f ) ,'!! o =D
LA s’ & e € €
e
2 4 g ¢ g ¢ g Y
J
s ¢ s ¢
STS-SXB0O1M STS-SX01M STS-ZRHA STS-ZRHO1A STS-ZRHBO1M STS-ZRHO1M
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Safety technique

Product selection

Emergency stop modules SAFEMASTER

(0] .
s . _ 5 g
3 -— o x c o =~
g 2 3 £ £ 2 a8 % &
5 83 £ 2 £ |8 & 3% &
& 83 8% ¢z & £ 8 £ g =
3 82 8§ £ 5 3|=|¢g|g|¢| s T
S5 o Sz 5 ° T & 3 s 8 B E
e~ oW & 2 £ o | S| £ £ Q < ° °
8 % =2 6 Ay = o o IS € IS c he] o o
: @ S Z | =5 X > < 4 o o o o = ©
Function <E Ow o4 <+ o E  olz 2|2z ) = = o
Emergency stop module S
gency stop mocule, 4e | 3 | 1;2 | 1NO + PC/ | 175 RK 5942 41
most compact design T
Emergency stop module + 4/e 3 2 3 NO 8 + + PC 17,5 UF 6925 49
Emergency stop module 4/e 3 1;2 4 NO 5 + + + PS 22,5 BG 5924 57
Emergency stop module + 4/e 3 1;2 4 NO 5 + + + PS 22,5 BG 5925 64
S/
Emergency stop module 4/e 3 1;2 4 NO 5 + + PS/ 22,5 LG 5924 72
PC
S/
Emergency stop module + 4/e 3 1;2 4 NO 8 + + + PS/ 22,5 LG 5925 79
PC
Safety module for 3 NO; S/
Y 4/e 3 1;2 ’ 5 + + PS/ 22,5 LG 5925/034 88
elevator control 1NC PC
Emergency stop module 2 NO; S/
with delay up to 300s + 4/e 3 1;2 1 NOV 8 + |+ I;%/ 22,5 LG 5928 95
. 3 NO;
Emergency stop module + 4/e 3 1;2 1NC 10 + + + PS 45 BD 5935 103
Emergency stop module + 4/e 3 1;2 2NO 10 + + + S 45 BD 5987 110
Emergency stop module 4e | 3 | 1;2 3NO | 5 |+ | + PS 45 BH 5903 117
with power failure detection
Emergency stop module . 3 NO;
with delay up to 300s + 4/e 3 | 52 Jyov 5 + |+ + | PS 45 BH 5928 121
Emergency stop module . 3 NO;
with delay up to 300s + 4/e 3 1;2 3 NOV 5 + + + PS 67,5 Bl 5928 121
Emergency stop module 4/e 3 1;2 4 NO 5 + + PS 70 IP 5924 57
Emergency stop module 4e 3  1;2 3NO | 5 |+ + PS 90 BL 5903 117
with power failure detection
Emergency stop module + 4/e 3 1;2 i ':l% 10 + + + PS 100 BN 5930.48/203 130
Emergency stop module + 4/e 3 1;2 ?; ’;l\l% 10 + + + PS 100 BN 5930.48/204 130
. 3 NO;
Emergency stop module + 4/e 3 1;2 1NC 10 + + PS 100 BN 5983 136

NO = normally open contact; NC = normally closed contact; NOv = contact delayed

S = screw terminal fixed; PC = removable terminal blocks, with cage clamp terminals;

PS = removable terminal blocks, with screw terminals; PT = plug-in twin spring terminal

For multiple monitored emergency-stop buttons in combination with further safety functions see SAFEMASTER C and SAFEMASTER M
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Safety technique

Product selection

Safety gate monitors SAFEMASTER
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Function O o4 - e} = o z |z () = (= o
Switch gear ale 3 2 3NO 5+ PS | 225 = BG5925/920 | 142
for safety switch
Safety module S/
R 4/e 3 1;2 4 NO 8 + + PS/ 22,5 LG 5925/920 149

for safety switches PC
Emergency stop module / 4/e 3 1;2 3NO; 5 +  + | PS 100 BN 5930.48 156
safety gate monitor 1NC
Emergency stop module 3 NO;
with time delay up to 600s / 4/e 3 1;2 1 NC; 10 + + + PS 100 BO 5988.47 162
safety gate monitor 1 NOv
Emergency stop module/ | 3 1.2 6 NO; 10 |+ + |+ PS 100 BO5988.61 | 162
safety gate monitor 1NC

NO = normally open contact; NC = normally closed contact; NOv = contact delayed
S = screw terminal fixed; PC = removable terminal blocks, with cage clamp terminals; PS = removable terminal blocks, with screw terminals
For multiple monitored safety gate monitors in combination with further safety functions see SAFEMASTER C and SAFEMASTER M

Light curtain controllers SAFEMASTER

%
o : £ o
> o 3 9] c T
£ o IS =) = c
=By £ @ N € 3
S < 2% [ 8 o £ L
o ® Qo c = 5 5 o —_
c D 3N < S > o el 1S
a7 © © 8 o —= = © S
o O a2z [} = g ] > —
-0 ou & 3 = £ <] < o ©
. © Z = X > o = o = ©
Function O oy - o b4 = o = = o
Light curtain controller 4/e 3 1;2 3 NO + 5 PS 22,5 BG 5925/900 171
S/
Light curtain controller 4/e 3 1;2 4 NO + 8 PS/ 22,5 LG 5925/900 178
PC
Light curtain controller 4/e 3 1;2 3 NO + 5 PS 45 BH 5902/01MF2 | 185

NO = normally open contact; NC = normally closed contact
S = screw terminal fixed; PC = removable terminal blocks, with cage clamp terminals; PS = removable terminal blocks, with screw terminals
For multiple monitored light barriers in combination with further safety functions see SAFEMASTER C and SAFEMASTER M
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Two-hand controllers SAFEMASTER

x
o) ; ©
+= — < x o e R
2 s $5 e o2 = | ¢
T £ —-Z o o =
52 | Sg | gu g g g ¢ 2
88 | 88 | 82 £ sl el 3 o £
= @ £ c o T T T o S
o O aZ <] 5 P P g 3 =
52 | o4 | g5 g EE| & £ 5 g &
. 5z | 290 | 58 s |5/ s| &2 | 8| & = g
Function O nu ] o z |z = o = = o
Two-hand safety relay 4le 3 e PRV P 5 PS | 225 BG 5933 199
Two-hand safety relay with 3 NO; S/
- 4/e 3 Inc ’ + |+ 5 PS/ 22,5 LG 5933 207
var. Terminals 1 NC PC
Two-hand safety relay 1/c 1 A 2NO + |+ 5 S 45 BD 5980N 214
Two-hand safety relay 4/e 3 nc :‘1} Tl% + + 5 PS 45 BH 5933 199
NO = normally open contact; NC = normally closed contact
S = screw terminal fixed; PC = removable terminal blocks, with cage clamp terminals; PS = removable terminal blocks, with screw terminals
Safety mat controllers SAFEMASTER
2 x
2 ¥ = £ o)
o L < O Q ©
£ o IS o | < _= k=
=iy £ 2 38 = E
8% | B8 T 2 g 8 g | &
g% 8 g € S| % E © =
© 0 oy S S > | s o el €
_ © & o = | = = © £
[N e] a2 [&) - g g c > —
~ @ ouw N 2 Zz | g = 2 = o o
%z | 20O < S § §| & |§| & s 4
Function O w »ny - (@] z |z == o = [= o
Safety-mat switch gear 4/e 3 2 3 NO + 5 PS 22,5 BG 5925/910 219
Safety edge module 4/e 3 2 2NO + 5 PS 22,5 LG 5944 226

NO = normally open contact; NC = normally closed contact

PS = removable terminal blocks, with screw terminals
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Extension modules

= 2 o =z
=0 2 o a8 2 = g
° ° Z ) [0) =
S8 | 8B 3 g 8 g =8
8- S S € S S > ) =
© © A ] s> > [3) 5 €
=8 o S s | ® | ® |8 £
o O oz - g g [ > — [J]
S Z 2w 3 € = £ g £ o g S
= 6 o = [} ° Qo (@]
Function S& zuW 3 2 2 = & = = g b4
ExtenNOion module 4/e 3 5NO; 1 NC + 5 PS 22,5 BG 5929 233
S/
ExtenNOion module 4/e 3 5NO; 1 NC + + + 5 PS/ | 22,5 LG 5929 236
PC
PS/
ExtenNOion module 4/e 3 7 NO; 1 NC + + 8 PT/ | 22,5 UG 6929 243
PC
ExtenNOion module 4/e 3 7 NO; 1 NC + + + 10 PS 100 BN 3081 251
NO = normally open contact; NC = normally closed contact
S = screw terminal fixed; PC = removable terminal blocks, with cage clamp terminals;
PS = removable terminal blocks, with screw terminals; PT = plug-in twin spring terminal
Delay modules
o <
8 % o Q §
o —
2 o £ 8 2 2 5 =
BT £ a () [0) [0) = x
83 82 g 28 2t &
S0 84§ 5 e ¢/ 2 3 5 s | E
50 Sz s s g 8§ 8 g 3 &
~® oW & 3 £ £ £ E| g 2 £ o ©
=-|oo| o £ E E €& &g 2 S 3 8 o
R ©C Z = b X > o ] ] c < [e) = > ©
Function Ow | nd <+ ) z 2z z = = O = = o
Release delayed, 2d | 2 | 1 | 3NO;1NC 5 | 10  PS | 225 BG 7925 255
adjustable time range
Release delayed, fixed 2/d 2 1 5NO; 1 NC + 5 3 PS 22,5 BG 7926 262
On delayed S/
" . . 3/d 2 1 4 NO; 1 NC + 5 300 @ PS/ 22,5 LG 7927 265
fixed or adjustable time range PC
Release delayed S/
" f Do 3/d 2 1,2 | 4NO;1NC + 5 300 @ PS/ 22,5 LG 7928 272
fixed or adjustable time range PC
Release delayed, 2c | 2 1 | 1NO;1NC | + 8 10 S 35 IL 7824 279
fixed or adjustable time range
Release delayed, 2%c | 2 1 | ANO;1NC | + | + 8 3 S 45 BA 7924 279
fixed or adjustable time range
Release delayed, 2/d | 2 | 1 | 3NO;1NC +  + | 5 10 S 45 BH 7925 255
fixed or adjustable time range
Release delayed, 2c | 2 1 | 1NO;1NC | + 8 10| S | 525 IN 7824 279

fixed or adjustable time range

NO = normally open contact; NC = normally closed contact

S = screw terminal fixed; PC = removable terminal blocks, with cage clamp terminals; PS = removable terminal blocks, with screw terminals
For multiple monitored delay modules in combination with further safety functions see SAFEMASTER M
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Interface modules, forcibly guided
1-channel, optionally also suited for low loads. Coil voltages partly possible up to 240 V AC/DC

<
<
©
é 1S
£ £ -
= (o]
S 3 P €
S = > E
] E s £ 8 g
5 2 2 2 g g
Function o = L = = o
Interface module, 1NO; 1 NC 5 Switch cabinet 15,8 HC 3008 285
with plug-type socket
Interface module 1NO; 1 NC 8 Distribution board 17,5 IK 3079 289
Interface module, 3NO; 1 NC 3x5 Switch cabinet 18 HC 3096N 291
with plug-type socket
Interface module 5NO; 1 NC Switch cabinet 22,5 LG 3096 295
Interface module 5NO; 1 NC Switch cabinet 22,5 MK 3096N 295
Interface module 4 NO; 4 NC Switch cabinet 225 UG 3096 298
Interface module 6 NO; 2 NC 2,5 Switch cabinet 22,5 UG 3088 302
Interface module 1NO; 1 NC 25 Switch cabinet 22,5 HK 3087N 305
Interface module, 4NO; 2NC 4x5 Switch cabinet 36 HL 3096N 291
with plug-type socket
Interface module, 2 NO; 2 NC 3x8 Switch cabinet 38 HL 3094 310
with plug-type socket
Interface module 8 NO; 8 NC Switch cabinet 45 UH 3096 298
Interface module 2NO;2NC Distribution board 70 IP 3078 308
Interface module 2NO;2NC Switch cabinet 70 SP 3078 308
Interface module, 3NO;3NC 3x8 Switch cabinet 73,3 HO 3094 310
with plug-type socket
Interface module, 4NO; 4 NC 3x8 Switch cabinet 733 HO 3095 310
with plug-type socket
NO = normally open contact; NC = normally closed contact
Speed and standstill monitoring SAFEMASTER S
P
®©
€
. (0]
o 5 8 § g
g’ ‘5, g %) (=] (<-() 2 = E
I 3 5 % 8/ 8 & 8
82 2% T | &x £ g s|g| ¢ =
o © Qo c S S = = = S = .
© O § & S >E ° > 3| 3 ) ) 3
go Sz| 5 | 22 S T 8| B| B | < E
-~ ou c{n 28 3 = 1| € 3 %) £ o o
5z 29| x| 55| 5 |5/ 5|5 2 8§ | Z g &
Function ol | oW | =~ 28 £ z |z |z = = = = o
Speed or standstill monitor 36 3 2 21 l;l\l(é, + 4 45 BH 5932 314
Standstill monitor 4e | 3 2 9; ':% 2hi1s | + + 5 | 600 | 45 LH 5946 302
Speed monitor 4/e 4 NO 2hl + + 45 UH 5947 335
Speed monitor 4/e 2NO 2 hl + 45 UH 6932 350
Frequency monitor 4/e 2NO 2hl + 690 45 UH 6937 361

NO = normally open contact; NC = normally closed contact; hl = semiconductor
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Multifunctional safety modules SAFEMASTER C

% P
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s £ 85| 2| &8 5 |e |gE g
© | 2 | x| 2| > | £ o | 8§ o | &
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s | 2| 8 | 2 8 83158 22| £ |5
c c c c c o | x| 52 8 T o =3
s | e 8| 8| & |52 8|88 ¢ 8 E
8§ 8| 8| 8| 8|28 35 22 & S8 < o o
2/ 8| 28|88 g8 |%==290/83 5 |3§ E g g
Function < < < < < |0 oY |wn? I |LE = = o
Multifunctional safety timer | + + + + | 4e | 3 4 225 UG 6960 373
with instantaneous contacts
Multifunctional safety timer + + + + + 4/e 3 2 22,5 UG 6961 384
Multifunctional safety module + + + + + 4/e 3 4 22,5 UG 6970 395
Multifunctional safety module + + + + + 4/e 3 2 22,5 UG 6980 405
Multifunction safety module + + + + 4/e 3 3 1 + 45 BH 5910 414
For more complex applications see SAFEMASTER PRO
Software free safety system SAFEMASTER M
€
g g o
® 5 £
& 9] Q ko) =
§ 'g g 2 2 o 2 k2] <
S 8 = £ _ £ | 35 8§ 8§ | 2§
25 8¢ 5 8%z =@ £ 5 8|3
) = ) 2 » o | of 5o 8 &) = o
c c c c c c | 8® = =25 8 | L =
o o o o o o ~— = O 3O o ~ 2
= B= = = B= E=R | cc 885 > G .C 1S
§ 8/ 8 8 & 8|3 2% 3§ °. & |88 =< o ®
22883 35 28 80/2% 3|35 - g
Function < < < </ < < |0 ahe Az w8 I LE| =2 = c
Diagnostic Module
for CANopen 22,5 | BG 5551 438
Output module 4/e 4 + 22,5 | BG5912.04 450
Output module 4/e 1 + 22,5 | BG5912.48 450
Output module 4/e + 22,5 | BG5912.86 450
Output module 4/e 1 + 22,5 | BG5912.95 450
Input module N S we | A 225 | BG5913.08/0__ | 456
Input module + + + + 4/e nc 22,5 | BG5913.08/ 1___ | 468
Input module + + + + 4/e nc 22,5 | BG5913.08/ 2 | 477
Input module + + + 4/e nc 22,5 | BG5913.08/ 3| 489
Input module + |+ 2/d 22,5 | BG5914.08/ 0__ | 497
Input module + |+ |+ 4/e 22,5 | BG5915.08/ 1___ | 504
Diagnostic Module
for Profibus DP 45 BH 5552 444
Control unit + + + + | 4/e + 45 BH 5911.03 516
Control unit + + + + | 4/e 1 + 45 BH 5911.22 516
!nput module with isolated + + + + 4e A/ 45 BH5013.08/ 0 | 456
inputs nc
Input module with isolated | | 2/d 45 | BH5914.08/0 | 497
inputs
Input module with isolated + + + 4e 45 BH5915.08/ 1 | 504

inputs
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Multifunctional safety system SAFEMASTER PRO

2 % %} D
[e)] b () ) c X
E’ é = o= IS % ] § g
= S¥| =8| ¢ | 8| E S¢ —
S 8| 2| - & 88/ 88 3| o | B =2 £
5] 5 > S g | 4 S| £ z £ | T O £
| 8 = & X 2@ pE =z z| 8§ 2o = o
e 5 £ &2 5=z20 2 2 & £8 E 2
Function W 5 %) g » oY o %] Z »O = =
Control unit + + + + + 4/e 8 2 22,5 UG 6911.10
Output module OSSD 4/e 3 22,5 UG 6912.02
Output module 4e | 3 4 | 2 225 UG 6912.14
Relay expansion
Output module 4e | 3 4 | 2 225 UG 6912.28
Relay expansion
Input module + + + + + 4/e 3 16 2 22,5 UG 6913
Input / output module + + + + + 4/e 3 22,5 UG 6916.10
Bus Extender 4/e 3 22,5 UG 6918
Fieldbus module CANopen 4/e 3 22,5 UG 6951
Fieldbus module PROFIBUS-DP 4/e 3 22,5 UG 6952
Fieldbus module PROFINET 4/e 3 22,5 UG 6954
Fieldbus module Ethernet/IP 4/e 3 22,5 UG 6955
Fieldbus module EtherCAT 4/e 3 22,5 UG 6956
Fieldbus module USB 4/e 3 22,5 UG 6957
Speed monitor modules SAFEMASTER PRO
2 I
'-g iy £ 3 8
83 | 58 5 g2 | &2 85 -
© 0 §8 Nk SR K SR £
i o) = o9 o9 o5 o E £
)} ou €T €T ET E g % g
= 40 g @ T Q T Q a3 2
Function 8& %O <5 <5 <5 = 2 =
Speed monitor module 4/e 3 2 22,5 UG 6917/002
Speed monitor module 4/e 3 1 2 22,5 UG 6917/102
Speed monitor module 4/e 3 1 2 22,5 UG 6917/202
Speed monitor module 4/e 3 1 2 22,5 UG 6917/302
Speed monitor module 4/e 3 2 2 22,5 UG 6917/112
Speed monitor module 4/e 3 2 2 22,5 UG 6917/222
Speed monitor module 4/e 3 2 2 22,5 UG 6917/332
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Radio controlled safety system SAFEMASTER W - Pair mode
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Radio controlled safety module | 433/ on 1 PS/
434; 3 30 0 8 8 PC/ | 4le 3 3 3 45 UH 6900 524
869 PT
" Forcibly guided contacts
PS = removable terminal blocks, with screw terminal; PC = Removable terminal blocks, with cage clamp terminals;
PT = removable terminal blocks, with cage clamp terminals 2 wire
Radio controlled safety system SAFEMASTER W - Group mode
, % ©
% g £ 8 3
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Function i »n %) z » %) O |Quw| » » » = [= o
Radio controlled safety module | 433/ 2 1 PS/
(Group Controller) 434; 3 8 PC/ | 4le 3 3 3 45 UH 6900 533
3
869 PT
Radio controlled safety module | 433/ on 1 PS/
(Group Receiver) 434; 3 31 8 8 PC/ 4/e 3 3 3 45 UH 6900 542
869 PT

" Forcibly guided contacts

PS = removable terminal blocks, with screw terminal; PC = Removable terminal blocks, with cage clamp terminals;

PT = removable terminal blocks, with cage clamp terminals 2 wire
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Wireless enabling switch SAFEMASTER W
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Function < < < < < QW | w®| Z |LE|nE = = o
Radio controlled safety module + + + + + 4/e 3 1 + 6 67,5 BI1 6910 553
Radio controlled enabling switch RE 6910 557
Wireless emergency stop SAFEMASTER W
< ®
[e] w—
> w o
> S [0) = — =
- o | 2 |48 g |2
> | 3 | > 8 2_.8%5| . |8 |¢
2 = 2 = [ gL | €09 & S 2
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Function < < < < < Ol we =z £ af = = a
Radio controlled safety module + + + + + 4/e 3 1 + 6 67,5 BI 5910 561
Remote control for e-stop RE 5910 565
Power supply for AC 230V RE 5910/011, 567
RE 5910/013
Power supply for DC 24V RE 5910/012 568
Special devices SAFEMASTER
<
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e x g 2
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2 £ = | a g
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T g I s
89| g 5 3 |2 3 2 E
e} S bt < g | E T E
8 & 5 E | £ 2 2 < 0 ®
g= | = 5 s | § 3 € 5 g o
Function o - o = Zz | £ o = (= o
Valve monitoring module 4/e 1;2 3NC 8 + 22,5 BH 5904/00MF2 | 569
Emergency stop device 1 NO;2NC 4 42 NI 5061 578
Emergency stop monitor 1;2 + 8 45 BH 5922 580
Safety switch magnetic coded | 4/e 2 2NO; 1 NC + all Dold control units 88 NE 5021 592
Emergency stop monitor 1;2 + | 16 90 BL 5922 580
Safety switch magnetic coded | 4/e 2 2NO + BG 5925/920 92 NE 5020 598

NO = normally open contact; NC = normally closed contact
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1. Preface

It is the aim of every business to improve the operational return by
increasing productivity. Among others, this is achieved by evermore auto-
mation on work places and shortening of cycle times. Accident research
has proved that this increases the risk potential on work places, which
finally led to an increased safety awareness and found expression in
national and international standards.

Besides the human aspect, safety-improving measures can also be justi-
fied from the business point of view. Assuming that there is no absolute
safety also in technology there will always remain non-excludable resi-
dual risks. The diagram below illustrates the relationship between safety
improvement and risk financing costs. It can be seen from the business
aspect that the residual risk is determined by the minimum of total costs

100%

Total costs after measures which increase
safety have been implemented

Minimum
costs

Cost of damages after measures
which increase safety have been
implemented

Risk financing costs

L Residual
risk costs

| IR
0 100%

Increase in safety ———— Residual risk
M7819

Cost of measures which
increase safety

after safety-improving measures.

Fig. 1

Financing costs of a risk after implementation of safety-improving
measures as a function of the desired extent of safety. Source: Eber-
hard Franck, Risikobewertung in der Technik, Labor 2000-1991

On the basis of accident research results, standards and regulations
require a minimum extent of safety. An ultimate decision on what residual
risk can be allowed always requires a risk assessment with an evaluation
of the danger potential and depends on the type and severity of damages
as well as the probability of occurence. If the minimum requirements can-
not be met, required measures have to be defined together with industry-
specific authorities for health and safety at work such as employers’ liabili-
ty insurance associations or TUV. Within the scope of product liability (see
also the law for safety of equipment and products - GPSG), the German
Federal Supreme Court has considerably extended the scope of liability
for consequential damages of faulty products. In future, this scope of liabi-
lity cannot be limited by a contractually restricted warranty in the general
terms of delivery. Moreover, the conformity with the requirements of the
European Directive on Machinery is a prerequisite for the distribution of
machinery on the European market. This directive requires a high safety
standard.

For manufacturers and users of machinery and plants, it is not always
easy to implement circuitry that meets the abundance of regulations.

To support users in implementing safety-related circuits DOLD offers
switching devices that allow modular solutions tailored to the relevant
application with respect to functionality and costs.

These include:

e Emergency stop circuits

e Safety gate monitors

o Safety switch and key transfer systems
e Two-hand circuits

Evaluators for safety switches

Speed/zero-speed monitors

Coupling modules

Light grid modules

Light barrier and evaluator modules

Multi-functional safety modules and modular safety systems
Valve monitoring modules

Delay modules

Motor braking units

These modules wired ready for connection comply with applicable
national and international standards and regulations and are tested by
authorities responsible for their enforcement if required. DOLD considers
new standards coming into force already during the preliminary stages.

2. Standards and directives

The implementation of the European Union’s domestic market requires a
further cutback of technical trade barriers by standardization of approval
requirements.

To this end, the Council of the European Union has encated the Euro-
pean Directive on Machinery 98/37/EC, in which the occupational safety
is given a high priority. To account for latest developments and technical
progress the new Directive on Machinery 2006/42/EC came into force on
29.12.2009.

However, the Directive on Machinery only defines global safety standards.
How to realize the safety requirements in detail is recommended in
standards that have been worked out on the basis of international stan-
dards, e.g. by the European Committee for Electrotechnical Standardiza-
tion (CENELEC) New successor standards substantiate the increasing
requirements with respect to complexity and especially quality. Products
from DOLD have always met the most stringent requirements.

2.1 The most important standards
Directive on Machinery 98/37/EC; from 29.12.2009: 2006/42/EC

o Type A: Basic safety standards
- DIN EN ISO 12100 “Safety of machinery”
(former DIN EN 292)
- DIN EN ISO 14121 “Principles of risk assessment”
(former DIN EN 1050)

e Type B: Safety group standards
- DIN EN 60204-1 “Electrical equipment of machinery”
- DIN EN ISO 13857 “Safety of machinery - Safety distances to pre-
vent harzard zones being reached by upper and lower limbs (former
DIN EN 294 and DIN EN 811)

e Type B1: General overriding safety aspects

- DIN EN ISO 13849 “Safety-related parts of control systems”
(former DIN EN 954-1)

- DIN EN 62061 “Safety of machinery - Functional safety of safety-
related electrical, electronic and programmable electronic control
systems”

- DIN EN ISO 13850 “Emergency stop - Principles of design”
(former DIN EN 418)

o Type B2: Specifications of protection devices
- DIN EN 574 “Two-hand control devices” (see also ISO 13851)
- DIN EN 61496 “Electro-sensitive protective equipment (ESPE)”
- DIN EN 1088 “Interlocking devices associated with guards”

o Type C: Specific safety requirements for specific machine types

- DIN EN 692 “Mechanical brakes”

- DIN EN 693 “Hydraulic presses”

- DIN EN 201 “Injection moulding machines”

- DIN EN 12415 “Small numerically controlled turning machines and
turning centres”

- DIN EN 12417 “Machining centres”

- DIN EN 13218 “Stationary grinding machines”

- DIN EN 12478 “Large numerically controlled turning machines and
turning centres”
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2.2 New standards

DIN EN 61508

Functional safety of electrical/electronic/programmable electronic safety-
related systems

The standard DIN EN 61508 considers safety-related functions over the
whole life cycle of a product/system from design to decommissioning
(probabilistic aspects).

It is a basic safety standard from which industry-specific or sector-specific
standards are derived, including DIN EN 61511 for process industry, DIN
EN 61513 for nuclear power plants or DIN EN 62061 for the mechanical
engineering industry.

DIN EN 62061

Safety of machinery

Functional safety of safety-related electrical, electronic and program-
mable electrical control systems

Application-specific sector standard for the mechanical engineering
industry.

The requirements on safety-related performance in the DIN EN 61508
relevant for the safety of machinery field are substantiated in the
DIN EN 62061 with respect to significant hazards on machinery.

DIN EN ISO 13849

Safety of machinery - Safety-related parts of control systems
Part 1: General principles of design

Part 2: Validation

Revised EN 954-1 that extends the deterministic perspective of EN 954-1
by probabilistic aspects as can be found in DIN EN 61508, i.e. the safety-
related performance is considered over the whole life cycle of a product/
system from design to decommissioning.

In this standard, the deterministic (safety) categories are further included,
but are evaluated by additional weighting by characteristic values such as
MTTFd (Mean time to dangerous failure), DC (Diagnostic coverage) and
CCF (Common Cause Failure) and result in a so called PL (Performance
Level).

The Performance Level (PL) defines the range of probability of a dange-
rous failure per hour (probilistic; so called PFH ), which is the bridge to the
SIL classifications of the DIN EN 62061.

In short, a safety function is assessed in its existing category and additio-
nally by its quality (EN 954-1 — EN ISO 13849-1) or generally by its qual-
ity (EN 62061). If the outcome corresponds to the class required by the
risk assessment, the required safety-related perfomance will be reached.
It becomes clear that an existing category of the EN 951 can no longer
be simply mapped in a Performance Level. The required safety-related
performance of the relevant safety function is still determined and defined
from the defined risks of an application. (Risk graph —PL Performance
Level required in DIN EN ISO 13849, SIL class DIN EN 62061).

Both the DIN EN ISO 13849 and also the DIN EN 62061 are equally appli-
cable to electrical systems. The DIN EN ISO 13849 additionally covers
mechanical, hydraulical and pneumatic systems. The EN 954-1 is only
allowed to be used alternatively to the DIN EN ISO 13849 until November
2009.

2.3 Scope

The scope of the European Directive on Machinery 98/37/EC (2006/42/Ec
from 29.12.2009) is not only restricted to industrial machines, as was the
case to date, but covers almost all machines for use in the fields

e Industry

e Trade

e Private industry

Machines in terms of this directive include:

Single machines

Complex plants (interlinked machines)

Interchangeable equipment for changing the functionality of a machine
Equipment with drive system and movable devices

Mobile machinery (e.g. industrial trucks)

Machinery for lifting loads (cranes, lifting devices)

Machinery for lifting or transporting persons

(e.g. mobile working platforms)

e etc.

Following equipment is excluded:

e Machinery and facilities that are covered by other European Directives
e Military equipment

e etc.

3. Definitions according to ZVEITA SI

Switching off in an emergency
— Shutting down in an emergency

Actuator
Actuator, e.g. motor, valve, relay, motor contactors, etc.

Requirement class

According to DIN 19250, assignment of requirements for the implemen-
tation of a safety device with the aim to achieve a safety-related perfor-
mance of the device that is adequate for the risk. It is mainly the product
from the extent of damage and the probability of occurrence.

Restart inhibit
Device that prevents an automatic machine start if the power supply of the
— safety-related evaluation device is applied or interrupted and restored.

Test when starting

Manual or automatic test of the — safety-related evaluation unit after the
supply voltage has been applied to it. A manual opening and closing of
guard after application of the supply voltage is one example.

Test when starting, safety-related

Single-channel control:
Control via one signal transmitter output

Two-channel control:
Control via two signal transmitter outputs

Output expansion module
— safety-related evaluation unit that can only be used in connection
with a — basic device for purpose of output multiplication.

Switching off in emergency

Action in emergency for purpose of cutting off the supply with electric
energy for the whole installation or a part of it if there is a risk of electric
shock or another risk of electrical origin.

[DIN EN 60204-1:2006 Annex E].

The objective of it is to prevent or reduce upcoming or existing risks for
persons and damages to machinery, products or environment.

Evaluation unit, safety-related

Generates a safety-related output signal as a function of the state of con-
nected signal transmitters either according to a fixed assignment or accor-
ding to programmed instructions. — safety-related evaluation unit

10d
Number of cycles until 10 % of the components have dangerously failed

(for pneumatic and electromechanical components).
[DIN EN ISO 13849-1]

Basic device

of an evaluation unit that includes all basic functions which are required in
safety systems as a minimum to generate a safety-related output signal.
— expansion unit

Command device
— Signal transmitter

BWP
Contactless position switch — PDF

BWS
Electro-sensitive protective equipment (ESPE)

Mainly a sensor function and the associated control/monitoring function
with output switching element (— OSSD) [IEC / DIN EN 61496]
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CCF

Common Cause Failure

Failures of different units due to a single event, with the failures being not
due to each other.

DC

Diagnostic coverage

Ratio between the failure rate of detected dangerous failures and the fail-
ure rate of all dangerous failures

Discrepancy monitoring

Tolerates the lack of synchronization of related signals over a defined time
window.

REMARK 1: Also the term “Simultaneity monitoring” is used.

REMARK 2: The monitoring of signal transmitters is used to increase the
functional safety. It is done by checking the signal transmitters’s signal
change within a specified time.

If this time is exceeded, no enable signal will be output. Such a monitoring
is required for some safety systems (— two-hand operation).

Diversity
Diverse redundancy

System design with different measures for the same objective to avoid
systematic errors.

Speed monitoring, safety-related
Safety-related monitoring of a defined rotational speed.

NOTE 1: The drive is turned off or an alarm is issued when this speed is
overun or underrun.

Dynamic testing
— Testing

Earth-fault detection
When an earth fault is detected the device goes to the agreed safe state
either immediately or in the course of a cyclic self-monitoring.

Expansion unit

An expansion unit is a

— safety-related evaluation unite that can only be used in connection
with a — basic unit for purpose of contact or input multiplication.

— Output expansion units are incorporated in the — cyclic self-monitoring.

Distinction:
— Output expansion unit for multiplication of safety outputs
—Input expansion unit for multiplication of safety inputs

Fault response time

First fault occurrence time:

This is the time interval in which the probability that a safety-critical first
fault occurs for the requirement class involved is sufficiently low. The time
interval starts with the last instant in time at which the system involved
was in a state that can be assumed as being fault-free for the requirement
class being considered.

NOTE: Fault-controlling measures are not taken into account.

Occurrence time for multiple faults:

This is the time interval in which the probability that combined safety-
critical multiple faults occur is sufficiently low for the requirement class
involved. The time interval starts with the last instant in time at which the
system involved was in a state that can be assumed as being fault-free for
the requirement class being considered.

Fault tolerance time
Time interval in which the process can receive incorrect control signals
without a hazardous state occurring.

FIT

Failure in Time

Describes the failure rate of technical components, in particular electronic
components. The unit FIT indicates the number of components that fail
within 10° hours. Statistically, components having a high FIT value fail
more frequently than those having a lower FIT value. Failure rate at a FIT
value A = 1/10° h, that means once in approx. 114 000 years.

A
Failure rate of a component in — FIT

%’tolal

Failure rate
Failure rate of the device in — FIT.

FMEDA
Failure Modes, Effects and Diagnostic Analysis

Enable circuit
Generates a safety-related output signal.

NOTE:
To the outside, enable circuits act as NO contact (— OSSD).

Function test
Testing of the expected function of a device.

NOTE:

The function test can either be realized automatically using the control
system or manually by monitoring or testing - when operational and at
defined time intervals or as a combination depending on the requirement
[DIN EN 60204-1, paragraph 9.4.2.4].

Controlled stopping
— Stop function

Simultaneity monitoring

The simultaneity monitoring of signal transmitters by the safety-related
evaluation unit is used to increase the functional safety of the protective
safety device. The monitoring function is realized by checking the signal
change of the signal transmitters within the specified time - the synchro-
nous monitoring time. If this time is exceeded, no enable signal will be
output. A simultaneity monitoring is required for several safety devices
(— two-hand circuit).

Basic device
— Basic unit

Category

Classification of safety-related parts of a control system with respect to
their resilience against and behaviour during faults (B, 1, 2, 3, and 4) that
is reached by the structural arrangement of the parts and/or their reliabili-
ty. [DIN EN 954-1, see also DIN EN ISO 13849-1].

Magnetically-operated switch
— Signal transmitter, PDF

Occurrence time for multiple faults
— Fault response time
— Occurrence time for multiple faults

Signaling output
— Signaling circuit

Signaling circuit
A signaling circuit is used to generate a non safety-related output signal.

MTTF,
Mean Time To Failure dangerous

Muting

The safety-related function is correctly and deliberately disabled using ad-
ditional sensors for a limited time (a type of bypass function).

[IEC/DIN EN 61496-1].
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NOTE: These sensors are used to make a differentiation between persons
and objects.

Muting sensors
— Signal transmitter

Proximity switch
— Signal transmitter

Emergency stop
— Switching off in an emergency

Emergency stop device

An emergency stop device is an arrangement of components for the reali-
zation of the emergency stop function.

(EN 13850/EN 60947-5-5 / EN 60204-1)

Emergency stop button
— Signal transmitter

Emergency stop
— Shutting down in an emergency

0ossD

Output Switching Signal Device [IEC/ DIN EN 61496] - part of the ESPE
(electro-sensitive protective equipment)/PDF that goes into the OFF state
if the — safety-related evaluation unit or monitoring devices respond.

PDF
— Signal transmitter

PDS(SR)
Electrically-powered drive system with adjustble speed suited for use in
safety-related applications. [DIN EN 61800-5-2]

Performance Level
Discrete level of safety-related capability.
PL a is the lowest and PL e the highest level [DIN EN ISO 13849].

Periodical test
The periodical test of electro-sensitive protective equipment type 2 simu-
lates the operation of the sensor part to detect a dangerous failure. It is
specified for the function proof of electro-sensitive protective equipment
type 2 according to EN 61496-1 and is realized by the — safety-related
evaluation unit.

PFD
Probability of Failure on Demand or mean probability of failure when a
safety function is demanded.

PFH,

Probability of Failure dangerous per Hour or probability of dangerous
failure per hour.

The failure limit PFD is used for small demand rates, while the failure limit
PFH is used for large or continuous demand rates.

PL
— Performance Level

PL
Performance Level required
Applied PL to fulfill the expected risk minimization for each safety function.

Position switch
— Signal transmitter

Proof Test (repeat test)

Repeated test that is executed to detect faults in a safety-related system
so that - if necessary - the system can be brought into an “as new state”,
or as close as is practically possible to this state.

Cross-circuit fault

A conductive connection / short-circuit between the input channels of an
emergency stop module.

NOTE: A cross-circuit can only occur for multi-channel control circuits.

Cross-circuit fault detection

This is the ability of a — safety-related evaluation unit to detect cross-
circuit faults either immediately or as a part of a cyclic monitoring routine
- whereby the unit goes into a defined safe condition after the fault has
been detected.

Redundancy

The availability of more devices or systems than necessary for a function.
NOTE: Several functional groups are used for the same function (e.g.
multi-channel structure). In particular in safety engineering, this means
the duplication of critical components [EN ISO 12100-2].

Reset
Resetting to a defined condition
— Start

Reset button
— Signal transmitter

Risk

The combination of probability that damage will occur and the extent of
the damage. [EN ISO 12100-1]

NOTE: The severity of the damage, the exposure to a hazard, the proba-
bility of occurrence and the lack of fallback procedures are influencing
factors [EN ISO 14121].

— Risk assessment

Risk assessment

This is the evaluation of safety-related requirements under consideration
of the extent of damage, probability of occurrence and risk classification.
NOTE: As a rule, the hazard consequence is the damage extent element
of the risk. Either the limit of probability or frequency of occurrence has to
be estimated or a permissible limit to be defined for each risk.

The hazard consequence connects the recognized hazards with the risk
assessment.

The hazard consequence connects hazards and dangerous events that
may cause an accident. Hazard weighting is made by allocation of a —
category,

— requirement class of a — Safety Integrity Level (SIL) or Performance
Level (PL).

EN ISO 14121 includes methods required for a risk assessment. Accord-
ing to this, the risk assessment includes at first a risk analysis and a sub-
sequent risk evaluation.

Feedback circuit

Monitors controlled actuators.

NOTE: The — safety-related evaluation unit can only be activated when
the feedback circuit is closed. A safe feedback of relays or contactors, for
example, is realized with positively driven contacts. Normally closed con-
tacts are connected in series and integrated in the feedback circuit of the
safety-related evaluation device. If a contact welds in the enable circuit,
then it will be no longer possible to re-activate the safety-related evalua-
tion unit because the feedback circuit remains open.

Safety Integrity Level (SIL)
— Safety Integrity Level

Safety-related evaluation unit
A safety-related evaluation unit, e.g. safety control, safety module, safety
switching device, evaluation unit.

Pressure sensitive mats, safety switching strips, switching edges
— Signal transmitter

Protective door monitors
Monitors the position of position switches on a guard. It generates a safety-
related output signal when this protective door is closed.

Cable-operated switch
— Signal transmitter

Self-monitoring

The correct functioning of a component is automatically and cyclically
monitored.

— Testing
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SFF
Safe Failure Fraction
Portion of harmless failures

Safely reduced speed

Safety monitoring of the speed of drives

NOTE:

The function allows an axis or spindle to be monitored for a specified
speed. When setting-up, e.g. the speed limits should be applied corres-
ponding to the valid C Standard, e.g. 2 m/min for axes. In many machines,
the safely monitored speed is also used during automatic processing and
machining. In order to prevent damage to the machine or to the production
materials, it is possible to safely prevent maximum rotational speeds and
velocities from being exceeded.

The drive manufacturer must provide appropriate protective measures
that allow only the machine manufacturer to change the speed limit
values. Further, whenever the speed/velocity limit values are re-set or
modified, an acceptance test must be carried out. During this accep-
tance test, the commissioning engineer must accelerate the drive up to
the speed/velocity limit value and document the perfect safety-related res-
ponse on a form provided by the drive manufacturer.

Safe operating stop

The drive is kept at standstill which is monitored by its control system.
NOTE 1:

The higher-level — safety-related evaluation unit initiates the safety-
related response when the drive moves away from the standstill position.
NOTE 2:

The safe operating stop function is always used where frequent interven-
tions in the process are required and an isolation from the power supply
by hardware is not practicable. Application examples include setting-up
operation and running-in CNC programs.

Safe standstill (safe torque off)

Safe interruption of the energy supply to the drive so that no torque can be
generated and thus no dangerous movement occurs.

NOTE:

It is not necessary to monitor the standstill state. The energy supply can
be disconnected using contacts, but this is not compulsory.

Safe stopping process

Stopping of the drive corresponding to the hazardous situation (stop func-
tion).

NOTE:

Electrical, electronic and electromechanical equipment that is required to
decelerate the drive must be incorporated in the safety considerations.
Measures include:

* Controlled stopping with safely monitored deceleration time / standstill
¢ Controlled stopping with safely monitored braking ramp

* Uncontrolled stopping using mechanical brakes

Protective device
Technical means used to prevent hazards/damages for man, production
materials and environment.

Safety combination
— Evaluation unit, safety-related

Safety Integrity Level (SIL)

Level used to define the requirements for the safety integrity of the safety
functions. SIL 3 is the highest level, SIL 1 the lowest = target for the proba-
bility of failure for the design of the risk-reduced function [DIN EN 62061].

Light grid
— Light curtain

Light barrier
— Signal transmitter

Light curtain
—Signal transmitter

Relay combination
— Evaluation unit, safety-related

Safety switching device
— Evaluation unit, safety-related

Signal transmitter

* Magnetically-operated switch, consisting of one or more reed con-
tacts the switching state of which changes under the influence of a
magnetic field.

¢ Muting sensor is used for muting operation (— Muting) to detect
objects for which an — ESPE should not shut down.

* Proximity switches (inductive, optical or capacitive) change their
switching state when objects or liquids approach. They are mainly
equipped with semiconductor (solid-state) outputs.

* Emergency stop command devices for actuation in hazardous situa-
tions to cause a stop of a process, machine or plant. These devices
must have positively-opening contacts, should be easily accessible and
tamper-proof [DIN EN 13850; DIN EN 60204].

* Position switch is part of the interlocking device of a guard. It changes
its switching state as a function of a mechanically issued control com-
mand. There are position switches without and with mechanism (—
locking mechanism).

* PDF (Proximity Devices with defined behaviour under Fault conditions)
are proximity switches for safety functions. Changing optical, magneti-
cal, electrostatic, acoustic or other fields cause a switching operation.
The switching signal can be used for safety-related machine controls.
NOTE:

Proximity switches for safety functions include a sensor unit (active
part), an evaluation device including safety outputs and an actuator
(defined object).

* Reset button in a — safety-related evaluation unit is a — Restart inhibit
which can only be removed by an actuation.

* Laser scanner - These are optical area scanners working contactlessly
by periodically transmitting pulses of light. An integrated rotating mirror
deflects these light pulses into the working zone. Objects that enter the
defined protective zone reflect the light pulses - which means that they
are detected. The coordinates of the “obstructions” are calculated from
the light propagation time. If the “obstruction” is located in a defined pro-
tective zone, a stop function will be initiated via safety-related outputs
(— OSSD).

* Pressure sensitive mats, safety switching plates, strips, edges
change their switching state when they are stepped on (pressure sensitive
mat) or deformed (safety switching strips or edges) [EN 1760-1/-2].

* Cable-operated switches cause a stop category 0 when the pull cable
is pulled or the cable breaks.

* Safety light grids or light curtains change their switching state when
one or more light beams are interrupted.

* Safety light barriers (SL) change their switching state when their light
beam is interrupted.

¢ Enabling switches must be manually operated to remove the protec-
tive function of protective equipment. It can not initiate hazardous condi-
tions alone. For this, a “second deliberate” command is necessary.

SIL (Safety Integrity Level)
— Safety Integrity Level (SIL)

SILCL
— SIL claim limit;
Max. SIL for a subsystem [DIN EN 62061]
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SLS

Safely-limited speed

The SLS function prevents that a motor exceeds a defined speed limit.
[DIN EN 61800-5-2]

SOS

Safe operating Stop

The SOS function prevents the motor from deviating from the stop position
by more than a defined value. The — PDS(SR) provides the energy for
the motor that enables it to withstand external forces. [DIN EN 61800-5-2]

SSM

Safe speed monitor

The SSM function provides a safety output signal to indicate whether the
motor speed is below a defined limit value. [DIN EN 61800-5-2]

Start

e Automatic start:
An enable signal is generated without manual enabling after a check
of the input replica and positive test by the — safety-related evaluation
unit.
NOTE:
This function is also referred to as dynamic operation and is not allowed
for emergency stop equipment.

e Manual start:
An enable signal is generated by operating the — Reset button and
after a test of the input replica and successful testing by the — safety-
related evaluation unit.
NOTE:
This function is also referred to as static operation and is required for
emergency stop equipment (— Stop function) [IEC / DIN EN 60204-1].

Position monitoring
Monitoring of a guard (e.g. protective door) using a suited — Signal trans-
mitter and — evaluation unit.

Stopping in an emergency
This is an operation in an emergency used to stop a process or movement
that became hazardous [DIN EN 60204-1:2006 Annex E].

Standstill monitoring
— Speed monitoring

STO

Safe Torque Off

No energy that could cause a rotation (or movement for a linear motor)
is supplied to the motor. The — PDS(SR) does not provide energy to
the motor that could cause a torque (or force in case of a linear motor).
[DIN EN 61800-5-2]

Stop function
[EN 60204-1]

¢ Stop category 0
Uncontrolled stopping by immediately disconnecting the energy feed to
machine drive elements

¢ Stop category 1
Controlled stopping where the energy feed is only interrupted once the
standstill has been reached.

¢ Stop category 2
Controlled stopping where the energy feed is still maintained even at
standstill

STS
Key Transfer System (see system overview SAFEMASTER® STS)

Quadratic total current limit curve
The squared current value must be used to calculate a linear limit curve.

s b
20 —max. 225
200 \/ limit curve
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M6802 a

General formula for determination of the max. environmental tem-

perature

A) Sum of currents? for each safety contact = value on the scale X 12 (A?)

B) Max. environmental temperature T = intersection of the scale value
¥ 12 (A?) with the limit curve

Example 1
A) (4A)? + (4A)? + (4A)% + (4A)? + (4A)? + (4A)? = 96 A? (scale X I?)
B) Max. environmental temperature T = 43 °C (point 1)

Example 2
A) (0.5A)2+ (1 A2+ (2A)2+(1A)?=6.25A2(scale X I?)
B) Max. environmental temperature T = 49 °C (point 2)

Note:
The squared total current can be still 1.5 A2 at 50 °C, i.e. 0.5 A for each
safety contact.

A) (0.5A)?+ (0.5A)2+(0.5A)>+ (0.5A)2+(0.5A)?+(0.5A)2=1.5A?
B) Max. environmental temperature = 50 °C

Synchronous monitoring time

This is the time during which a simultaneous actuation must occur in order
to generate an output signal.

— Discrepancy time monitoring

— Two-hand circuit

T, (Proof Test Interval)
Interval of repeat test

Pushbutton monitoring

The function of the pushbutton is monitored by a dynamic signal change
when the pushbutton is released.

NOTE: By this, a system is prevented from being powered up by a short-
circuited pushbutton (e.g. by manipulation or tampering), for example.

Testing
— Periodical test
— Cyclic test

Guard

Mechanical separation between a dangerous area and the environment
NOTE:

The separation can be designed as protective grid, protective door, en-
closure, cover, fence, shield, etc. It can be autonomous or a part of the
machine.

Uncontrolled stopping
— Stop function

Interlocking equipment

This is a mechanical, electrical or another device the purpose of which
is to prevent the operation of a machine component under certain condi-
tions (usually as long as a guard is not closed). [DIN EN 1088] (see sys-
tem overview of safety switches and key transfer system SAFEMASTER®
STS)
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Restart inhibit

The restart inhibit prevents a — safety-related evaluation unit from issuing
an enable signal after a shutdown, change of machine operating mode or
change of the actuation type.

NOTE:

The restart inhibit is only removed by an external command (e.g. — Reset
pushbutton).

Locking
— Locking mechanism

Locking mechanism

The purpose of a locking mechanism is to maintain a — guard in its closed
position. It is also connected to the control so that the machine cannot
start if the guard is not closed and locked and the guard is kept closed until
the risk of injury is no longer present. [DIN EN 1088]

(see system overview of SAFEMASTER® STS key transfer system)

Consent switch
— Signal transmitter

Positively driven contacts

Positively driven means for contacts that no NC contact may close if any
NO contact does not open. Also, no NO contact may close when an NC
contact does not open. This applies to relays/contactors over the complete
life cycle and also to a faulty state [DIN EN 50205].

Example: If an NO contact is welded, all the other NC contacts of the
relay/contactor concerned remain open no matter whether the relay/con-
tactor is energized or not.

Positively opening

Contact opening as a direct result of a defined motion of a switch’s operat-
ing element using non-sprung parts. [DIN EN 60204-1]

NOTE 1:

For the electrical equipment of machinery, the positively opening of NC
contacts is expressly required for all safety circuits.

NOTE 2:

According to DIN EN 60947-5-1-k, positively opening is designated by the
symbol (arrow in a circle) (function to protect persons).

Two-hand circuit

This is a device which requires at least an action with both hands to start
and maintain the operation of a machine as long as a hazard is present.
Its purpose is to protect the operating person in this way [DIN EN 574].
NOTE: In order to initiate the hazardous operation, both operating elements
must be simultaneously actuated (— Discrepancy time monitoring). The
enable signal is withdrawn when one of the two operating elements is re-
leased during the potentially dangerous motion. The dangerous operation
can only be re-initiated if both operating elements have returned to their
initial position and are then actuated again.

Cyclic self-monitoring — Testing

Cyclic test

A fault is automatically detected before or during the next request for the
safety function, i.e. at each starting cycle of the — evaluation unit at the
latest.

4. Safety-related switching functions
The standards mendioned in chapter 2 describe main requirements for
safety-related switching circuits. The following is an extract from them.

4.1 Emergency stop circuits

In order to achieve a quick stop of a dangerous motion in emergency
situations the reliable function of the emergency stop device is crucial.
Therefore, appropriate circuits must prevent failures of devices down-
stream of an emergency stop command device or a properly functioning
protective device.

DIN EN 60204-1 Safety of machinery
Electrical equipment

Actions in an emergency (emergency stop)

DIN EN ISO 13850 describes the design principles for emergency stop
equipment.

Emergency stop and emergency switching off are complementary protec-
tive measures for minimizing risks on machines (see DIN EN ISO 12100).
Emergency stop is related to the actual operation of a machine, while
emergency switching off is directly related to switching on/off. They are
initiated by a single main action and must be maintained effective up to a
manual reset action on the location where the emergency was initiated,
as the control commands initiated by them. Resetting may only enable, but
not execute the restarting or switching on.

Emergency stop [DIN EN ISO 13850]

Emergency stop must be work in compliance with the stop categories 0

or 1 depending on the carried out risk assessment for the machine. The

following applies in addition to the requirements for stopping:

- Priority above all other functions and operations in all operating modes

- An interruption of the energy supply to machine drives that may cause
a hazardous situation must occur without further risks either imme-
diately (stop category 0) or in a controlled way as quick as possible
(stop category 1).

Emergency switching off

Emergency switching off is the disconnection of the corresponding energy
feed using electro-mechanical switching devices (stop category 0). If the
stop category 0 is not allowed for the machine, other measures such as
protection against direct touching may be required. Emergency switch-
ing off should be planned when dangers or damages are possible and
the protection against direct touching is only realized by distances or
obstacles.

Stop functions
There are the following stop categories:

- Stop category 0:
Stopping by immediate interruption of the energy suuply (to drive ele-
ments / uncontrolled stopping)

- Stop category 1:
Controlled stopping, the energy supply is maintained to accomplish
stopping and is then interrupted.

- Stop category 2:
Controlled stopping, with the energy supply maintained.

4.2 Stop

Stop functions of the above categories must be taken into account as a
result of risk assessment and requirements for the machine.

If required, facilities for connecting guards and interlocks must be pro-
vided (see SAFEMASTER® STS key transfer system).

A reset of the stop function must not initiate a hazardous situation. If
required according to the risk assessment, stop commands must be
effective for each control station.

Combined start-stop controls

The use of pushbuttons and similar control devices that alternatingly start
or stop a motion when actuated is only allowed for functions that cannot
result in dangerous situations.
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4.3 Control functions in fault situations

General requirements

Depending on the risk level of the concerned application, suited measures
must be taken when failures or malfunction may cause hazardous situa-
tions or damages to the machine or production materials.

Electrical control circuits must be realized with adequate safety-relevant
performance level that was determined by a risk assessment of the
machine. The requirements of DIN EN 62061 and/or DIN EN ISO 13849
must be met.

Risk minimizing is possible by (not limited to):

- Protective equipment on the machine (e.g. SAFEMASTER® STS,
emergency stop/switching off equipment, etc.)

- Safety interlocking of the electric circuit

- Providing of redundancy or diversity in part or completely

- Providing of function tests

Hazardous situations due to failure or removal of memory contents, e.g.
removing batteries, must be prevented.

Unauthorized and accidental change of memory contents must be pre-
vented by suited means, e.g. use of a key, etc.

Use of partial or complete redundancy

The use of redundancy can minimize the probability that a single fault can
result in a dangerous situation. When it is effective in normal operation it
is referred to as online redundance. A conception where specific circuits
undertake the safety function only when the operational function fails is
referred to as offline redundancy.

When offline redundancy is provided, which is not effective during opera-
tion, precautions must be taken to ensure that these control circuits will be
effective when demanded.

Use of diversity

Control circuits with different function principles or the use of different

components and devices can reduce the probability of hazards due to

faults and/or failures. These include, but are not limited to:

- NC-NO combinations, actuated by interlocked safety devices

- Use of control components of different design

- Combination of electro-mechanical and electrical equipment in redun-
dant systems

A combination of electrical and non-electrical systems (e.g. mechanical,

hydraulical, pneumatical) can perform the redundant function and provide

for diversity.

4.4 Two-hand circuits
In 1ISO 13851, three types of two-hand circuits are defined that can be
used depending on the risk assessment:

* Typel:
(not suited for the initiation of dangerous operations)
- Two control devices, simultaneous actuation by both hands
- Continuous and simultaneous actuation during the dangerous opera-
tion
- Stopping of machine operation when one or both control devices are
released and the dangerous situation is still present

e Typell:
As type |, but both control devices must be released before the machine
operation can be restarted.

e Typelil:
As type Il, but the simultaneous actuation must be as follows:
- Actuation of the control devices within a time of 0.5 sec.
- If this time is exceeded, both control devices must be released before
the machine operation can be initiated again.

4.5 DIN EN 13850: Safety of machinery
Emergency stop, design principles

Emergency stop, emergency stop function

- Prevent emerging dangers (dangers to persons, damages to machines
and production materials) or minimize already existing risks

- Must be initiated by a single action of one person.

Emergency stop device
- Manually actuated control device for initiating an emergency stop func-
tion

General requirements

Emergency stop must be available and functioning at any time and must
have priority over other functions and operations in all operating modes of
the machine, but without affecting devices that are provided for the rescue
of trapped persons.

Any start commands must not be able to affect an initiated emergency
stop function until the emergency stop function is manually reset.

The emergency stop function should be designed as a complementary
protective measure and must not be a substitute for protective measures
or other safety functions or affect them in their effectiveness.

Depending on the risk assessment, the emergency stop function must be
designed so that - after actuation of the emergency stop device - dangerous
movements and the machine operations are stopped in a suited way with-
out causing further hazards and without any intervention by any person.

“Suited way” may include:

- Selection of an optimal deceleration rate

- Selection of the stop category

- Application of a defined stopping sequence

An emergency stop must be designed so that the decision for actuation
does not demand from a person considerations with respect to the effects
resulting from this.

After operation of an emergency stop device/command, the effect of such
a command must be maintained until it is manually reset. A reset must
only be done on the location where the emergency stop command has
been issued. A restarting must only be possible after a manual reset on
this location.

The stop category must be selected according to the risk assessment for
the machine:

¢ Stop category 0:
Stopping by
- Immediate interruption of the energy feed to driving components of
the machine
- Mechanical separation (decoupling) between dangerous parts and
their driving component (by braking if necessary)

e Stop category 1:
Controlled stopping with energy supply to driving components of the
machine to achieve a stop, then - after standstill - interruption of the
energy supply.
Interruption of the energy supply may include:
- Disconnecting the energy supply to electric motors of the machine
- Disconnecting movable parts of the machine from the source of
mechanical energy
- Cutting off hydraulic/pneumatical energy sources to a piston/plunger

5 Functional safety - principles of design

DIN EN 954-1

Up to November 2009, the standard DIN EN 954-1 could be used parallel
with the successor standard DIN EN ISO 13849-1. After that, the standard
DIN EN 954 becomes invalid.

Required safety-related performance

The required safety-related performance is implemented by the use of
the standards DIN EN ISO 13849 or DIN EN 62061 and determined and
defined in form of a system and risk analysis. For each detected danger,
a safety function including validation must be specified. These standards
provide supporting tools for defining the required safety integrity.
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Safety technique
Application of DIN EN 62061 or DIN EN ISO 13849

* DIN EN ISO 13849:
- Also for non-electric systems, e.g. mechanical, hydraulic, etc.
- For specified architectures
- Categories (— DIN EN 954-1) are maintained, additional probabilistic
component results in the PL (Performance Level) in the given cate-
gory, thus different performance levels are possible for each category

e DIN EN 62061:
- All electrical and electronic systems
- All architectures
- “Breaking down” of the safety-related electrical control system into
safety-related control functions and evaluation of them — (Safety
Integrity Level) SIL classification

Tools in DIN EN ISO 13849 and DIN EN 62061

Determination of the required safety integrity
Result of the risk analysis = required safety of the system
Safety functions with associated Safety Performance:
* DIN EN ISO 13849:
Risk graph, result = PL per safety function
e DIN EN 62061:
Form “Risk assessment and safety measures”,
Result = SIL of the safety measure per risk

Risk assessment and selection of an adequate category

category
B|1|2|3|4

St

>+ @ O O O
. ” ' > ¢ © ®€ O O
5 “ > o+ @ @O
F2 P1> e o @O O

P2> e o o O

M7816

Risk graph in EN 954-1: 1997, Annex B

Risk parameter
S - Severity of injury
S1- minor (usually reversible) injury
S2 - severe (usually irreversible) injury including death

F - Frequency and/or exposure duration (exposure to a risk)
F1 - rare to more often and/or short time of risk exposure
F2 - often to continuous and/or long time of risk exposure
P - Possibility to prevent risks or to restrict damages
P1 - possible under certain conditions
P2 - hardly possible
@ Preferred category for reference points

* Possible categories that require additional measures

O Measures that may be overdimensioned for the concerned risk

DIN EN ISO 13849-1

The PL is determined by an estimate of following aspects:
¢ Quantifiable:
- MTTF,
-DC
- CCF
- Structure of the safety-related part of the control system — further
parameters can have an influence, e.g. demand rate, test cycles, etc.
¢ Qualitative:
- Behaviour of safety functions under fault conditions
- Capability to perform safety functions under foreseeable environmen-
tal conditions, etc.
Overview on advanced category definitions

e Category B (PL a,b):
- Usually single-channel
- CCF not relevant
- A single failure results in the loss of the safety function

e Category 1 (PL c):
- Meets category B
- A single failure results in the loss of the safety function, but the proba-
bility for this is lower than for category B

e Category 2 (PL a,b,c,d)

- Meets category B

- Test of the functionality in adequate time intervals

- In case of failure, initiation of a safe condition, at least warning on
danger

- Measures against CCF (e.g. diversity, etc.)

- Test itself must not cause a danger

- Afailure between the tests may result to the loss of the safety function,
but is detected during the test.

e Category 3 (PL b,c,d):
- Meets category B
- Measures against CCF
- A single failure does not result in the loss of the safety function and
must be detected before a new demand if possible.
- An accumulation of non-detected failures can result in the loss of the
safety function.

e Category 4 (PL e):

- Meets category B

- Measures against CCF

- A single failure does not result in the loss of the safety function. It
must be detected before a new demand or the accumulation of non-
detected failures does not result in the loss of the safety function.

- Failures are detected in good time to prevent the loss of the safety
function.

- Accumulation of unknown failures are considered.

Note:
For high-quality products, also a PL e for a category-3 structure is possible
due to reliability, for example.

DOLD provides necessary new safety characteristic values for all
products (on request if required), and for calculation we recommend
the Sistema program which is provided free on the website of the
employer’s liability insurance association.
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New risk graph in DIN EN ISO 13849

PL low risk
P1
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st ';1
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o— P1 C
F1 o
S2
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F2
P2 e
M10153
hiah risk

Risk parameters
S - Severity of injury
S1- minor (usually reversible) injury
S2 - severe (usually irreversible) injury including death

F - Frequency and/or exposure duration (of the exposure to a risk)

F1 - rare to more often and/or short time of risk exposure
F2 - often to continuous and/or long time of risk exposure

P - Possibility to prevent risks or to restrict damages

P1 - possible under certain conditions
P2 - hardly possible
a,b,c,d,e,f

Objectives of the safety-related Performance Level

The risk assessment allows the designer to optimally adjust safety-
related requirements to the machine-specific conditions depending on the
application environment of the machine.

Both, the designer and the user are responsible for a correct risk evalua-
tion.

The quantitative determination of the risk is difficult. So, the acceptable
risk can be determined within a wide range when it comes to the selection
of the category.

This becomes clear when selecting “F2 - frequently to continuously” rather
than “F1 - rarely to more often” for the risk parameter “F - frequency and
exposure duration” in the risk graph (see figure).

There is a wide range of safety levels between the assessments “more
often” and “frequently”.

6. Further safety measures

Emergency switches
According to TRD 411 - 414, an emergency switch must be provided for
the electrical switching off of the electrical parts of firing systems.

This emergency switch must directly or indirectly switch the circuits of
electrical equipment of a firing system that must be switched off in an
emergency situation.

According to EN 50156, two monitored switching off elements with func-
tion and device diversity are required for the safety cut-off of the whole fuel
supply to the fire chamber.

Cutout delay

For a controlled stopping according to the stop category 1, a delayed cut-
out may be desired, e.g. to have a motor braking function run for purpose
of a quick stopping of a dangerous movement.

Timers

Timing relays used to limit minimum and maximum operating times of
firing installations must meet the special requirements on the electrical
equipment of firing installations on boilers specified by responsible pro-
fessional associations and TUV.

Such timing relays can be used to measure the operating times that
must not be overrun and underrun, e.g. to measure the pre-ventilation
time or to limit the safety time. Testing mainly occurs on the basis of the
standard EN 50156 “Electrical equipment of firing installations”.

Suited timing relays:
AA 7512
AA 7562
AA 7610
AA 7616
EC 7610
EC 7616
EH 7610
EH 7616

Motor braking units

A frequent cause of industrial accidents is due to accidental reaching in
running machines by operating persons or makeshift braking of machines
with long coasting times. To respond effectively to these dangers of accident
and thus to increase the safety at work, the Technical Committee for wood
of the employer’s liability insurance associations has defined in their test
guideline GS-HO-01 the requirements for an automatically acting brake
and the requirements for these brakes when no machine-specific standard
exists. According to this, machines where the tool can be touched during
their coasting must have an automatic brake if the unbraked coasting time
is longer than 10 sec. For this, DOLD’s comprehensive motor brake range
offers both “simple” and also “complex” solutions.

For the completion of technical safety products for the safety of
machinery DOLD offers further innovative devices such as zero-speed
monitors, wireless emergency stop equipment or the safety switch
and key transfer system SAFEMASTER® STS.

All information is supplied without guarantee and claim for completeness.
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SAFEMASTER STS/K
Safety switch- and key interlock system
System overview

DOLD

Your advantages

Cost Saving:
e Reduced wiring
* Cost saving simple installation

Robust Design:

* Fibre Reinforced Polymer-Version (FRP)

* Robust composite made of stainless steel and FRP
e All modules of a unit can be mounted separately

Optimised Ergonomics:

e Key and actuator modules can be mounted in 4 directions
* Plug-in keys for fast and easy operation

* Sophisticated design, high signal effect and easy handling

High Flexibility:

* Very flexible in concept, optimum adaptation to your process
e Easy to redesign when expanding systems

* Can be used for many applications, e. g. valves, gates, covers
* Compatible with the stainless steel version

Functionality and Safety:

* Protects against being locked in

e Over 46000 key codes

* Uptocat.4, PLe (ENISO 13849-1)

Approvals and marking

TOVRheinland
Additional information about this topic

\, Functional
Safety

A

TOVRheinland

Type
Approved

www.tuv.com
1D 0600000000 [C

us

o Datasheets, short description and system description about
SAFEMASTER STS/K products on request or at www.dold.com

Applications

Safety should not be difficult. The SAFEMASTER STS/K has been deve-
loped to offer efficient operation and optimum protection for dangerous
areas protected by fences with gates access to the operator. In addition
it protects against being locked inside the dangerous area during repair
and maintenance.

The Idea

The safety concept adapts to specific customer demands with respect to
the individual processes and not vice versa. Therefore it can be used in
nearly all applications using safety fences and covers that are operated in
rugged ambient conditions.

The Solution

SAFEMASTER STS/K is a modular, most flexible system solution of
safety switches, interlocks, trapped key and command function combining
the advantages of all 4 systems: the mechanical units can be integra-
ted without wiring into the machine and plant concept and provide a cost
effective protection solution for large applications to secure maintenance
gates. It is also suitable for ATEX and high temperature applications.
Electromechanical units are used to enable mechanical units and to
protect frequently used entry points. In conjunction with safety controllers
(e.g. SAFEMASTER series) dangerous movements are stopped when the
gate to a dangerous area is opended, or the gate access is only enabled
after the dangerous movement is stopped. The 46000 different key codes
allow a forced or partly forced access sequence.
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The Components

The modular design of SAFEMASTER STS/K allows individual adaptation
to the actual application. Using only few different basic modules a great
number of functional units can be built by joining them via bayonet junctions.
The function of a unit is dependant on the type of module and the mounting
position. The combination of the different units define the function of the
complete safety system.

Key modules Actuator module (LOTO)

10/K

V/IK

Actuator modules

e
B, D, K, E/K Key Bayonet End
ring modul
Actuator

Ea -

Guard lock modules

ZRX/K ZRH/K ZRN/K ZAX/K ZAN/K

Switch modules Guard lock with command function

SX/K RX/K
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The System

The SAFEMASTER STS/K system offers far more than just the combina-
tion of safety switches and a key interlock system. It adds the advantages
of both systems by the integration of wiringfree mechanical components
and electrical safeguards. It is very flexible and is easily adapted to user
requirements.

The system offers maximum safety and takes the requirements of the user
concerning robustness, long life and user ergonomics into account. Special
features are a robust composite made of stainless steel and FRP with
ergonomic linear keys. It is flexible, can be easily extended and guarantees
a safe and interruption free process, offering an intelligent and cost saving
solution for industrial applications of all kinds.

With only a few single components, a number of individual interlock units
can be assembled. Extensive equipment allows a simple mounting.

End module M/K
Actuator module B/K
Padlock module V/K
Bayonet ring /K

Key module /K
Switch modul /K
Guard lock module /K

NOoO o WD =

Example: SX01BM/K



Example

The SAFEMASTER STS/KProgram consists of modules that can be  The picture shows a press with several access gates. When opening the
individually combined and adapted to your application. They combine  main entry gate A during operation, the machine stops immediately. To
the advantages of safety switches, interlock, key transfer and command  open the maintenance gates B the following sequence has to be followed:
function in one system. Open gate A, take out coded key, insert key in gate B, open gate B. After
reversing the procedure the production may be started again.

The modular design allows systems to be assembled out of several units, or

to modify and expand existing systems as required. All mechanical interlocks ~ Further doors (e. g. B1, B2, B3) can be added later without wiring.

can be utilised in machine and plant concepts without wiring. They provide

an economic and reliable proctection in wide applications. Advantage: The maintenance gates are made safe without wiring.
p— —— -
—— — —
2
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SAFEMASTER STS
Safety switch- and key interlock system
System overview

DOLD

Your advantages

Cost Saving:

* Reduced wiring

e Cost saving simple installation

* Mechanical (part) solutions save wiring cost

Robust Design:

e Stainless steel

e All modules of one unit can be mounted separate

* For harsh ambient conditions, e. g. vibration, extreme temperature,
dust, moisture, dirt

Optimised Ergonomics:
* Key and actuator modules can be mounted in 4 directions
* Plug-in keys for fast and easy operation

High Flexibility:

e Very flexible in concept, optimum adaptation to your process

e Easy to redesign when expanding systems

¢ Can be used for many applications, €. g. valves, gates, covers

e Compatible with the lighter fibre reinforced polymer-version (FRP)

Functionality and Safety:

* Protects against being locked in

e Over 46000 key codes

* Upto Cat. 4, PL e (EN ISO 13849-1)

Approvals and marking
(A

TOVRheinland
Additional information about this topic

\ Functional
Safety

Type
Approved

TOVRheinland

www.tuv.com
1D 0600000000

o Datasheets, short description and system description about
SAFEMASTER STS products on request or at www.dold.com

Applications

Safety should not be difficult. The SAFEMASTER STS has been deve-
loped to offer efficient operation and optimum protection for dangerous
areas protected by fences with gates access to the operator. In addition
it protects against being locked inside the dangerous area during repair
and maintenance.

The Idea

The safety concept adapts to specific customer demands with respect to
the individual processes and not vice versa. Therefore it can be used in
nearly all applications using safety fences and covers that are operated in
rugged ambient conditions.

The Solution

SAFEMASTER STS is a modular, most flexible system solution of safety
switches, interlocks, trapped key and command function combining the ad-
vantages of all 4 systems: the mechanical units can be integrated without
wiring into the machine and plant concept and provide a cost effective
protection solution for large applications to secure maintenance gates.
It is also suitable for ATEX and high temperature applications. Electro-
mechanical units are used to enable mechanical units and to protect
frequently used entry points. In conjunction with safety controllers (e.g.
SAFEMASTER series) dangerous movements are stopped when the gate
to a dangerous area is opended, or the gate access is only enabled after
the dangerous movement is stopped. The 46000 different key codes allow
a forced or partly forced access sequence.
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The Components

The modular design of SAFEMASTER STS allows individual adaptation
to the actual application. Using only few different basic modules a great
number of functional units can be built by joining them via bayonet junctions.
The function of a unit is dependant on the type of module and the mounting
position. The combination of the different units define the function of the
complete safety system.

Actuator modules

ek

Padlock modules (LOTO)

Key modules

Accessoires

<=

Bajonet M

Key

Actuators

AN

Switch modules

The System

The SAFEMASTER STS system offers far more than just the combination
of safety switches and a key interlock system. It adds the advantages of
both systems by the integration of wiringfree mechanical components
and electrical safeguards. It is very flexible and is easily adapted to user
requirements.

The system offers maximum safety and takes the requirements of the
user concerning robustness, long life and user ergonomics into account.
Special features are stainless steel units with ergonomic linear keys. It is
flexible, can be easily extended and guarantees a safe and interruption
free process, offering an intelligent and cost saving solution for industrial
applications of all kinds.

With only a few single components, a number of individual interlock units
can be assembled. The stainless steel units guarantee good stability.
Extensive equipment allows a simple mounting.

End module M

Actuator module B
Padlock module
Actuator module A
Bayonet ring

Key module

Switch modul

Solenoid locking module

0 NO O WN =

Example: SX01A
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Example

The SAFEMASTER STS Program consists of modules that can be  The application example shows a baling press with additional packaging

individually combined and adapted to your application. They combine  unit, combined with SAFEMASTER STS Power Interlocking. After the

the advantages of safety switches, interlock, key transfer and command complete system has been switched off using the load-break switch, the

function in one system. key can be removed and other keys can be released as needed. The key
can be used to open the various safety doors on the system, for example

The modular design allows systems to be assembled out of several units, or ~ to perform maintenance. The system can only be restarted after all keys

to modify and expand existing systems as required. All mechanical interlocks  are returned to their initial positions.

can be utilised in machine and plant concepts without wiring. They provide

an economic and reliable proctection in wide applications.

MI0BO2M
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SAFEMASTER
Emergency Stop Module, Extremly Small
RK 5942

RK 5942._ _ RK 5942.01PC RK 5942.01PCA

Function Diagramm

pushOb#non | |

®
DOLD
¢ 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 and IEC/EN 61511
1- or 2-channel operation

Output: 1 NO contact and 1 semiconductor monitoring output
LED-indicator for relay 1 /2 and supply voltage

Width 17.5 mm and 64 mm depth

Approvals and Markings

Applications

¢ Protection of people and machines
* Emergency stop circuits on machines

emergency
s L[] |
Indicators
LED Power: on, when supply connected
K1/K2 | | | LED K1/K2: on, when relay K1 and K2 energized
M9217
Circuit Diagrams Connection Terminals
ATl a2 Al A2 Terminal designation Signal description
+ +
Al+ +/L
e STHIST2|=+ =+ =+ =« | ——— —|ST1 ST2b s = o = e =« | A2 /N
| BE )wgszm ;! |A1+ )13;52% 1 |sT2, s12, 534 Steuereingang
toStp g} kike 1! S} KiK2 1 |ST1, S11 Steuerausgang
I sn P : . P -
| K2|:I----/ I | Ko Ft-- ‘ I 11,13, 14 Sggleli?e?; zwangsgefuhrt far Frei
(a2 4 los I [n2 lia s I 9 -
| ! I |08+ Versorgungsspannung fur
e Bl = = Nesr, T Bl = e Halbleiterausgang
828 98 S28) |28 28 Halbleiter-Meldeausgang
RK 5942.01 RK 5942.01PC
RK 5942.01PCA
A A
4 A2 4 A2
= = - 812 834 — — — - | =t - — - 512 834 — e — - |
! |A1+ )13;+ ;! |A+ 11 I
S 1 Sl
DS KT, #Kike i R !
; S et LS e i
i (a2 l14 128 ! ; (a2 13 |14 !
. | |
———— - 13 14_._.Mg.217t.) ....... 13 14_._.m9.21_5.c
11| 28 S11f 11
RK 5942.02 RK 5942.03
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Block Diagrams

A+ A2 ST1 ST2 13 S28+
rO-0O==0Q="-=: -— O. ....... o . W ..
| |
| |
| overvoltage and monitoring |
I short circuit protection logic Ki ¢ Ki/K2 I
i i
| |
1 == Kt K2 1
! 2“V | e !
1 phase K1/K2 |
: y ]
! " U .
1 |
| - - |
i m  —  — — — — —— OO = =
M11685 14 28

RK 5942.01

overvoltage- and
short circuit protection logic

monitoring Ki

i
|
I
1 |
1 I_ I
| |
! 24\=== K1 E%IZ o I
| power K1/K2 |
! ¥ i
L f¥ 4 .
| |
I - - |
T O -O—-=
M9220_b 14 28

RK 5942.02

A+ A2 S11 S12 S34 11

O —_——— == RS - -
I !
I !
i overvoltage- and monitoring |
- | short circuit protection logic I
I !
I !
i |
: — Ki[K2 |
I 24 (-] ki/ ke/ !
i power K1/K2 |
: v ]
4 " " :
I !
i - - |
e . . — . —— — . —— .(_). . .(_). -
M9223 ¢ 13 14

RK 5942.03

Technical Data

Input

Nominal voltage U,: DC 24V
Voltage range

at 10 % residual ripple: DC0.9..1.1U,
Nominal consumption: 22W

Control voltage on ST1

or S11: typ. DC 22,5V
Control current: typ. 95 mA
Recovery time: 05s

Output

Contacts

RK 5942.01, RK 5942.02:

RK 5942.03:

1 NO contact,
1 semiconductor monitoring output
2 NO contacts, with common source terminal

The semiconductor output can only be used for monitoring. The con-
tact S28+ must not be connected after the e-stop contact e.g. to A1

of the e-stop module.

Operate delay:
Release delay:
Contact type:
Thermal current | :

Nominal output voltage:
Switching capacity

to AC 15:

NO contacts:

to DC 13:

NO contacts:

Electrical life

at5A, AC230V cos ¢=1:

according to DC 13
semiconductor output:

Output voltage

at 100 mA:
Permissable operating
frequency:

Short circuit strength
max. fuse rating:

line circuit braker:
Mechanical life:

General Data

typ. 80 ms

typ. 70 ms

Forcibly guided

max. 5 A

(see continouos current limit curve)
AC 250V

3A/AC 230V IEC/EN 60 947-5-1

2A/24V IEC/EN 60 947-5-1
> 10°% switching cycles

DC 24V, 100 mA, short circuit strong
(see continouos current limit curve)

215V
600 switching cycles / h
6 AgL IEC/EN 60 947-5-1

B6
10 x 108 switching cycles

Operating mode:
Temperature range
operation:

storage :

altitude:

Clearance and creepage
distances

rated impuls voltage /
pollution degree:

EMC

nterference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:

Terminal designation:
Wire fixing:

Mounting:
Weight:

Dimensions

Continuous operation

-15...+55°C
-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 55 011
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

frequency 10 ... 55 Hz, IEC/EN 60 068-2-6
15/055/ 04 IEC/EN 60 068-1
EN 50 005

Plus-minus terminal screws

M 3.5 box terminals or cage clamp
terminals
DIN rail
1109

IEC/EN 60 715

Width x height x depth
RK 5942.01; .02; .03:
RK 5942.01PC:

RK 5942.01PCA:
Mounting depth:
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Standard Type

RK 5942.01 DC 24V
Article number:

e OQutput:

¢ Nominal voltage U,
e Width:

RK 5942.02 DC 24V
Article number:

e Output:

* Nominal voltage U,;:
e Width:

0058689
1 SchlieBer, 1 Halbleiter
DC 24V
17.5 mm

0058690
1 SchlieBer, 1 Halbleiter
DC 24V
17.5 mm

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

- Power supply not connected

Device cannot be activated

- Start button defective e. g. ST1-ST2
or S12-S34 not bridged

- A safety relay is welded
(replace device)

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

z (A
% e
\
20 N \\
15 A N \
AN
10 N N\
5 Y
0 T T T 1 T T T Te0
10 20 30 40 50 60
device mounted on distance with air circulation. o719
max. current at 55°C = 3AZ 9A’
device mounted without distance heated by
— — — devices with same load,
max. current at 55°C = 1,5A2 2,25/
Continouos current limit curve output contacts
I (mA)
100
% \\
60 \
40
20
0 T T T T T T T T T T Ye
0 10 20 30 40 50 60
M11188

Continouos current limit curve semiconductor outputs
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Application Examples

L+
emergency
- stop on
A
A1+ 13 |S28+
= Y=t - — - .O. [ —
| I
' i
[Y@ T -O-0—-—"
A2 14 28
N -
M10977

Single channel emergency-stop circuit without feed back loop, with or wi-
thout automatic restart.

For automatic restart terminals S12 - S34 must be linked.

No ON-pushbutton necessary.

Suited up to SIL2, Performance Level d, Cat. 3

L1(+) —
emergency
 stop
=
Al+ _8
! I
! I
e (O e e e e e —-O—-0O~"
A2 13 14
NG — M9232_d

Single channel emergency-stop circuit without feed back loop, with or wi-
thout automatic restart.

For automatic restart terminals S12 - S34 must be linked.

No ON-pushbutton necessary.

Suited up to SIL2, Performance Level d, Cat. 3%

L1(+)
emergency
stop
T
Al+ 13
| I
4 I
B (o o ot s ok e o — — - O_ O_
A2 14 28Dy .02
. 11 by .03
0 — M9226_c

Single channel emergency-stop circuit without feed back loop, with or wi-
thout automatic restart.

For automatic restart terminals S12 - S34 must be linked.

No ON-pushbutton necessary.

Suited up to SIL2, Performance Level d, Cat. 3
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L1(+)
NG)
emergency
- stop on
1R P
A1+ S28+
! i
! |
[HN@ T iy we—
A2 14 28
M10965

2-channel emergency-stop circuit without feed back loop, as option with
or without automatic restart.

For automatic restart terminals S12 - S34 must be linked.

No ON-pushbutton necessary.

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

L1(+)
N()
emergency
- stop
T4 5
A1+ 13
! i
! i
e O e e e e e O—O~"
A2 14 28 at .02
11 at.03
M10962 a

2-channel emergency-stop circuit without feed back loop, as option with or
without automatic restart.

For automatic restart terminals S12 - S34 must be linked.

No ON-pushbutton necessary.

ATTENTION ! When this application is used with RK5942.02, it must
be guarateed that the external circuit on contact 28 has no feedback
influence. l.e. no external voltage must be connected to contact 28.
Suited up to SIL3, Performance Level e, Cat. 4

* Suited up to SIL3, Performance Level e, Cat. 4, when the complete
e-stop circuit is within the same cabinet.



Application Examples

L1(+) L1(+)
emergency
emergency
stop stop
o [~
13 23 33
M+ 11 —-?--?-Kez I L
e S R .
i D fefedfon ! .
L m i - S0 8
A2 13 |14 14 24 34 L1
K3 Ka "
NG) - . : °
M9229 d M9298 b

Contact reinforcement by external contactors.

At a thermal current |, > 5 A the output contacts can be reinforced by
external contactors with forcibly guided contacts.

Functioning of the external contactors is monitored by looping the NC
contacts into the start circuit (S12 - S34).

ATTENTION ! For applications of safety stops the load must be con-
nected to the contacts in series with 2 NO contacts.

Suited up to SIL2, Performance Level d, Cat. 3

ATTENTION ! For applications of safety stops the load must be con-

nected to the contacts in series with 2 NO contacts.
Suited up to SIL2, Performance Level d, Cat. 3%

* Suited up to SIL3, Performance Level e, Cat. 4, when the complete
e-stop circuit is within the same cabinet.
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

oo
OF0)
o0
e o ol IEISIE)|
At| [A2 Al |A2
st [sm SIBA
RS &R
O PWR O PWR
O KKz O K1K2
13 sSz8+ 13 S28+
KW/ K1
KZ/ KZ/
1‘4 28 1‘L 28
0060931 0061416
o] v Bl K
FRE | |28
| ICEE)]
S|
OgO!
.
M10980 oeet

v

M10248

1x0,5..6 mm?
1 x AWG 20 to 10

1x0,2...2,5 mm?

_ o 4mm/PZ1
S — =) 1,2 Nm DIN 5264-A; 0,6 x 3,5
10,6 LB.IN
A
R A=10mm A=10mm

1x AWG 24 to 12

A

-

A=10mm
1x0,5...6 mm?
1 xAWG 20 to 10

A=10mm
1x0,25...2,5 mm?
1 x AWG 24 to 12

2x0,5...1,5 mm2 mit TWIN-Aderendhllse

]
M10249
A
- A=10mm
: 1x0,2..2,5 mm?
1x AWG 24 to 12
M10250
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DE | MaBbilder (MaBe in mm)

EN | Dimensions (dimensions in mm)

FR | Dimensions (dimensions en mm)

6,8 64

17,5+0’5
439

89,8
35
il

45,1

Q0

Hutschiene
DIN EN 60715
RK5942.01

17,579° 6,8 64

122,2
|
il

35

il
ES|
g

10984 Hutschiene
DIN EN 60715

RK5942.01PC

6,8 64

17,579°

35

124,2
|
i

110983

Hutschiene
DIN EN 60715

RK5942.01PCA
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DE | Sicherheitstechnische Kenndaten

EN | Safety Related Data

FR | Données techniques sécuritaires

) HFT = Hardware-Fehlertoleranz
Hardware failure tolerance
Tolérance défauts Hardware

|nfo

erhalten Sie auf Anfrage.

DE | Die angefiihrten Kenndaten gelten fir die Standardtype.
Sicherheitstechnische Kenndaten fiir andere Gerateausfiihrungen

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.
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EN ISO 13849-1: Anforderung seitens der Sicherheits- | Intervall fir zyklische Uberpriifung
- funktion an das Gerat der Sicherheitsfunktion
Kategorie / Category: 4 Demand to our device based on the | Intervall for cyclic test of the safety
PL: e evaluated neccessary safety level of | function
the application.
MTTF,: 1442,5 a (year) ppicat _ o
Consigne résultant de la fonction Interval du contréle cyclique de la
DC, 99,0 % sécuritaire de I'appareil fonction sécuritaire
d.: 365 d/a (days/year) PL e with einmal pro Monat
—= Cat. 3 once per month
% 24 h/d (hours/day) nach, acc. to, selon |or Cat.4 mensuel
t - 3600 s/ovcle EN ISO 13849-1 : einmal pro Jahr
[ oo — — (3;0 > Elétdsw'th onoe per year
B u : annue
SILCL 3, einmal pro Monat
IEC/EN 62061 nach, acc. to, selon | e St 4 | el o
IEC/EN 61508 IEC/EN 62061, -
IEC/EN 61508 SILCL 2, einmal pro Jahr
IEC/EN 61511: SIL 2 once per year
SIL CL: 3 IEC/EN 62061 with HFT = 1 af‘””el' —
einmal pro Jahr
SIL: 3 IEC/EN 61508 / E?\lcgéﬁ to, selon |, 3 once per year
IEC/EN 61511 annuel
HFT": 1
DC: 99,0 %
PFH,: 3,21E-10 h
T 20 a (year)




0275136

Safety Technique
SAFEMASTER

Emergency Stop Module n o L n EX
UF 6925 {DYs\

Your Advantages

For safety applications up to PL e / Cat. 4 e.g. SIL 3
Space saving

Connection front side

Manual or automatic start

Can be used also for safety gate

Line fault detection on On-button

Features
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 and IEC/EN 61511
e According to EN 50156-1 for furnaces
e 2-channel operation
¢ Forcibly guided output contacts
Product Description * With or without cross fault monitoring in the E-stop loop, switch S1

Manual restart or automatic restart, switch S2
LED indicator for channel 1, 2 and Netz
Width 17,5 mm

The Emergency-Stop-Module UF 6925 is suitable to protect men and
machine by safety related enabling or disabling of a safety circuit. It is
used in applications with e-stop buttons and safety gates.

Function Diagram Approvals and Markings

\ Functional
imlinn — E
push button on C E Approved H US LISTED

=

- ®
TUVRheinland

0505000 Canada / USA
emergency-stop | |
Applications
K1 Protection of people and machines
* Emergency stop circuits on machines
Ko ¢ Monitoring of position switches on a safety gate
M11689
Indicators

green LED Netz: on when supply connected

green LED K1: on when relay K1 energized

green LED K2: on when relay K2 energized
Block Diagrams

A+ A2 S11 12 S22 S33 S34 13 23 33 Al+ A2 S11 12 S22 S33 S34 13 23 31
u . —— . — O = = O =0= 0=+ e . . — O = =000 =1
i ! i !
4 ltage and ! i ltage and I
. overvoliage an - . S\ L 3 overvo tage an - . i
Il short circuit protection monitoring logic K1\' -\ ! 1| short cirauit protection monitoring logic K1\' --\-- -7 [
! ! I !
! ’ ! I ’ !
! K1 K2 ! ! K1 K2 !
[ AR ! I o -\---7 !
1 ; K1 SZKZ | I K1 q K2 1
! . | \4 :
I {4 4 ! | V¥ V¥ !
! - ! i | !
| ! | |
..... _._._._._._._._._._.0.0.-O—.—'  —— _._._._._._._._._._.0.0.-O—.—'
M11693  S21 14 24 34 M11691  S21 14 24 32
UF 6925.03 UF 6925.22
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Circuit Diagrams

I A
i |+ |
i A2
! s11
| |
. $12
I >
I 21
! 2
i 13123138 [
| bAoA [
i ) 7) s
- Kz [y S -

| >
. l14 124134 —
! 13
| il
. 2
I il
I 3
! 34
I —
i 24
! 14
[T, —.
UF 6925.03

M11315

|
1
|
|
|
|
|
1
1
!
_)_ ) s34 :
I
1
1
1
|
1
1
|

Notes
Setting Cross fault detection
Switch S1 is for selecting with or without cross fault detection at the e-stop
button resp. on safety gate.
For connection please see application examples.

ATTENTION! The setting of S1 has to be made before
starting the device.

Setting Start-Mode

S2is used to change between automatic and manual restart. On automatic
start also the terminals S33 - S34 have to be linked.

With the function manual start a start button has to be connected to
terminals S33-S34. The unit starts up with the negative edge of the start
button signal.

For connection please see application examples.

ATTENTION! The setting of S2 has to be made before
starting the device.

Line fault detection on On-button

Aline fault detection is only active when S12 and S22 are switched simulta-
neously. If The On-button is closed before S12, S22 is connected to voltage
(also when line fault across On-Button), the output contacts will not close. A
line fault across the On-button which occurred after activation of the relay, will
be detected with the next activation and the output contacts will not close.

=l
M11314 @ ATTENTION! If a line fault is removed while the unit is

UF 6925.22

Connection Terminals

Terminal designation

Signal description

Al+ +

A2 -

S12, 822, S34 Control inputs
S11, S21, S33 Control outputs

13, 14, 23, 24, 33,34

Forcibly guided NO contacts for
release circuit

31, 32

Forcibly guided indicator output

50
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Technical Data

Input

Nominal Voltage U,:

Voltage range

DC24V,DC8..36V
The power supply shall meet the
requirements of SELV / PELV

DC24V: 0.8..1.1U,
Nominal consumption at

DC24V: <16W
DC8..36V: <22W

Min. Off-time: 150 ms
Control voltage on S11

at not activated device: DC23VatU,
Control current typ. over

S12, S22: 30 mA at U,
Min. voltage on terminal S12

at not activated device: DC 19V
Short-circuit protection: Internal PTC
Overvoltage protection: Internal VDR
Output

Contacts

UF 6925.03: 3 NO contacts
UF 6925.22: 2 NO contacts, 1 NC contact

The NO contacts are safety contacts.
The NC contacts 31-32 can only be used for monitoring.

Operating time at U
Release delay at U

in case of break of

supply voltage:

DC24V:

DC8..36V:

in case of break of S12, S22:
Contact type:

Thermal current | :

Switching capacity
to AC 15

NO contact:

NC contact:

toDC 13

NO contact:

NC contact:

to DC 13

NO contact:

NC contact:
Electrical life

at AC230V,8A,cosp=1:

Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

General Data

< 350 ms

<20 ms

<90 ms

<25ms

Relay, forcibly guided

max. 8 A

(see limit curve for arc-free operation)

3A/AC230V IEC/EN 60 947-5-1
1A/AC230V IEC/EN 60 947-5-1
2A/24V IEC/EN 60 947-5-1
2A/24V IEC/EN 60 947-5-1

4A/24Vat0.1 Hz
4A/24V at0.1 Hz

IEC/EN 60 947-5-1
IEC/EN 60 947-5-1

> 1.0 x 10° switching cycles
(at 1 s On, 1s Off)

max. 1 200 Schaltspiele / h

8AgL IEC/EN 60 947-5-1
B6A

> 40 x 10° switching cycles

Operating mode:
Temperature range
Operation:

Storage:

Altitude:

Clearance and creepage
distances

Rated impuls voltage /
pollution degree:

EMC:

Interference suppression
DC24V:

DC8..36V:

Continuous operation

-25...+55°C
-25..+85°C
< 2,000 m

4kV/2
IEC/EN 61 326-3-1

IEC 60 664-1

Limit value class B EN 55 011
Limit value class A* EN 55 011
*) The device is designed for the usage
under industrial conditions (Class A,

EN 55011). When connected to a low
voltage public system (Class B,

EN 55011) radio interference can be
generated. To avoid this, appropriate
measures have to be taken.

Technical Data

Degree of protection:

Housing: IP 40 IEC/EN 60 529
Terminals: IP 20 IEC/EN 60 529
Housing: thermoplastic with VO behaviour

according to UL subject 94
Amplitude 0,35 mm
Frequenz 10 ... 55 Hz, |IEC/EN 60 068-2-6

Vibration resistance:

Climate resistance: 25/055/04 IEC/EN 60 068-1
Terminal designation: EN 50 005

Mounting: DIN rail IEC/EN 60 715
Weight: 140¢g

Dimensions

Width x height x depth: 17.5x 110 x 120 mm

UL-Data

The safety functions were not evaluated by UL. Listing isaccomplished
according to requirements of Standard UL60947, “general use
applications”

Standards:

- ANSI/UL 60947-1, 5 Edition (Low-Voltage Switchgear and Controlgear
Part1: General rules)

- ANSI/UL 60947-5-1, 3" Edition (Low-Voltage Switchgear and Controlgear
Part5-1: Control circuit Devices an Switching Elements - Electro-
mechanical Control Circuits Devices)

- CAN/CSA-C22.2 No. 60947-1-13, 2 Edition (Low-Voltage Switch-
gear and Controlgear - Part1: General rules)

- CAN/CSA-C22.2 No. 60947-1-14, 1¢t Edition (Low-Voltage Switch-
gear and Controlgear - Part5-1: Control circuit Devices an Switching
Elements - Electromechanical Control Circuits Devices)

Switching capacity:

UF 6925.03: Pilot duty B300, Q300
6A 250Vac Resistive
6A 24Vdc Resistive

UF 6925.22: Pilot duty B300, Q300

8A 250Vac Resistive
8A 24Vdc Resistive

min. 60°C copper conductors
AWG 28 - 14

Wire connection:

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

Standard Type
UF 6925.03/61 DC8...36V
Article number: 0067556
e Output: 3 NO contacts
¢ Nominal voltage U, DC8..36V
o Width: 17.5 mm
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Variants
UF6925._ /1 _ _:

For switching small loads of 10 mVA ... 12 VA bzw. 10 mW ... 12 W in the

ranges 2 ...60 V und 2 ... 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.

Ordering example for variants

UF6925 .03 /___ /61

I— Nominal voltage

DC 24V
DC8...36V

UL-approval

Cross fault detection
0 = adjustable

Start-Mode
0 = adjustable

Switching capacity

0 = Standard

1 =for small loads (2 ...60V, 2...300 mA)
(on request)

Contacts
.03 = 3 NO contacts
.22 = 2 NO contacts, 1 NC contact

Type

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

- Power supply not connected
- Cross fault between S11 and S21

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

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

LED "K2" lights up,
but "K1" 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

- A safety relay is welded
(replace device)
- Incorrect setting of switch S1
Manual start mode:
- Line fault on start-button (disconnect
power supply and remove fault)
Automatic start mode:
- S33-S34 not bridged

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.

52

Characteristics
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M11445
device free-standing
max. current at 55°C over
2 contact path = 8A £ 2x8°A° = 128A°
device mounted without distance heated by
= = = devices with same load,
max. current at 55°C over
2 contact path = 4A = 2x4°A* = 32A°
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|1, |2 - current in contact paths
Quadratic total current limit curve DC 24 V
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M11442

Quadratic total current limit curve DC 8 - 36 V

device free-standing
max. current at 55°C over
2 contact path = 8A £ 2x8°A’ = 128A°

device mounted without distance heated by
— = = devices with same load,

max. current at 55°C over

2 contact path = 4A = 2x4°A” = 324°

22 2
SE=Ft P

|1, |2 - current in contact paths



Application Examples

DC24V —9 *—+

0% - *—o
M11695

A jumper must be fitted S33 - S34 for the automatic On function. The On pushbutton is not required. The required start function has to be selected on

switch S1 before starting the device. (see "Unit Programming").
Functioning of the external contactors is monitored by looping the NC contacts into the closing circuit (terminals S33 - S34).

Safety function for units with cross fault detection (pay attention to "Unit Programming"!)

Sliding door
is closed
———————— g

31_2 'g% . _ 'g% ) 8?1_ 82.2 81_1 81.2_ 89 )

M10768 M10778

g% S21 [S22

Fct.: E-stop Fct.: Safety gate
SIL3,PLe, Cat. 4 SIL 3, PL e, Kat. 4

Safety function for units without cross fault detection (pay attention to "Unit Programming"!)

Sliding door
is closed

— (.o P-4

M10772 M10770

(S

Fct.: E-stop Fkt.: Safety gate
SIL3,PLe, Cat.4" SIL3,PLe, Cat. 4"

" To achieve the safety classifications a crossfault safe wiring has to be installed.
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

M11697

DIN 5264-A;0,5x 3

b

A=8mm
1x0,2..1,5mm?
1x AWG 24 to 16

M10248
A A=8mm
B 1x0,25...0,75 mm?
: 1x AWG 24 to 16
M10249
A A=8mm
- 1x0,2...1,5mm?
: 1x AWG 24 to 16
M10250
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DE

MaBbild (MaBe in mm)

EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm)
122,697
17,54%° 115,39
alln ;
HTHE” ]
i

DE | Gerateprogrammierung
EN | Setting
FR | Programmation de I'appareil

31 Cross foult DE | S1 QuerschluBerkennung
etection .
W mit
wih O ohne
without £
<2 Startnode FR | S1 Transversal
7\ W avec
nonuaE O sans
gutomatic £
DE | S2 Start
B Hand
M11589 a O Auto
FR | S2 Reset
M Manu
[J Auto

DE | Zur Einstellung der Funktionen Automatischer Start, Hand-Start und mit oder ohne Querschlusserkennung sind die Schalter S1 und S2
vorgesehen. Diese Schalter befinden sich hinter der Abdeckplatte auf der Unterseite des Gerates. Die Schalter S1 und S2 dirfen nur bei
unbestromtem Gerét betéatigt werden!

Die Schalterstellung zeigt den Lieferzustand.

EN | The selection of the functions auto start, manual start, with or without cross fault monitoring is done with switches S1 and S2. These switches
are located behind a cover at the bottom of the device. The setting of S1 and S2 has to be made before starting the device. Disconnect unit
before setting of S1 and S2!

Drawing shows setting at the state of delivery.
FR | Pour les choix d'options (démarrage automatique, démarrage manuel et arrét d'urgence avec ou sans détection des courts-circuits transver-

saux), on dispose des interrupteurs S1 et S2 situés derriére la plague de dessous de l'appareil. Commutation de S1et S2 uniquement hors
tension!
Appareil livré tel que sur le schéma.
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erhalten Sie auf Anfrage.

DE | Die angefiihrten Kenndaten gelten flr die Standardtype.
Sicherheitstechnische Kenndaten fiir andere Gerateausflihrungen

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.

doivent étre définies par I'utilisateur.

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
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DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data
FR | Données techniques sécuritaires
EN ISO 13849-1: Anforderung seitens der Sicherheits- | Intervall fiir zyklische Uberpriifung
Kategorie / Category: 4 funktion an das Gerat der Sicherheitsfunktion
PL: e im High Demand Mode
MTTF ;: 284,6 a (year) Demand to our device based on the
DG - 99.0 % evaluated neccessary safety level of | Intervall for cyclic test of the safety
avg’ . the application function
ie : 365 d/a (days/year) at High Demand Mode
Ee- 24 hvd (hours/day) Consigne résultante de la fonction R .
. P . . Intervale du contrdle cyclique de la
Lyc_le : 3600 s/cycle sécuritaire de I'appareil fonction sécuritaire
21 /h (hour) au High Demand Mode
PL e with einmal pro Monat
Cat. 3 once per month
:Eggu gfgg; nach, acc. to, selon |or Cat. 4 mensuel
EN ISO 13849-1 . einmal pro Jahr
IEC/EN 61511: PL d with once pepr year
SIL CL: 3 IEC/EN 62061 Cat. 3 annuel
SIL 3 IEC/EN 61508 / g:t gL 3, einmal pro Mcmat
IEC/EN 61511 nach, acc. to, selon ; _ once per mon
= ; IEC/EN 62061, with HFT =1 mensuel
IEC/EN 61508 SILCL 2, einmal pro Jahr
DC: 99,0 % SIL2 once per year
= 5 30511 " with HFT =1 | annuel
D’ ? :
PFD,¢: 9,10E-05 (Low Demand Mode)
T 20 a (year)
) HFT = Hardware-Fehlertoleranz
Hardware failure tolerance
Tolérance défauts Hardware
| ]
|nfo




0225592

Safety Technique
SAFEMASTER

Emergency Stop Module n o L n EX
BG 5924, IP 5924 {DYs\

Your Advantages
D e For safety application up to PL e / Cat. 4 e.g. SIL 3
e Manual or automatic start

Features

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

According to EN 50156-1 for furnaces

Single channel or two-channel operation

Qutput: max. 4 NO contacts

AC 230 V model with galvanic separation

LED indicator for channel 1 / 2 and state of operation

Short circuit detection between terminal Y1 and common

BG 5924 with:

- Removable terminal strips

- Wire connection: also 2 x 1.5 mm?2 stranded ferruled (isolated),
Product Description DIN 46 228-1/-2/-3/-4 or 2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3

e BG 5924: width 22.5 mm
The emergency stop modules BG 5924 and IP 5924 can be used to protect 4 |p 5924: width 70 mm

people and machines by interrupting a safety circuit in a safe way.

-
-

BG 5924 IP 5924

Function Diagram Approvals and Markings
' | Foncserar™” * * )
Pushbutton | | A saets \ s P
On TOVRheinland G Us
oot Canada / USA Canada A025518
Emergency | I_l | * see variants " for BG 5924 only
stop (Off)
Applications
K1 | | | * Protection of people and machines
* Emergency stop circuits on machines
k2 | | | Indicators
M7218 LED Phase: on, when supply connected
LED K1/K2: on, when relay K1 and K2 energized
Block Diagrams
.04
.02

A1(+)A2(-) Y1 Y2 13 23 33 41 A1(+)A2(-) Y1 Y2 13 23" 33 43
— ()i mm () s s - - O ....... .0.0.0 -9 - . s () - - _O_ ..... _O_OOO_
! | I !
! i | |
1 overvoltage- and monitoring L N ] [ overvoltage- and monitoring |
i short circuit protection logic K1\V \V \V I I short circuit protection logic K1\V“\_"\"\ I
L 1 I 1
T i ! !
1 I | |
| 24\ Ki [K2 1 1 2U\= K1 [K2 |
. i AT = i L
1 power K1/K2 ] 1 power Ki/K2 !
i \4 | . )4 i
4 " " — | | 1 L :
I | I s
1 . 1 I
e — O-O-O-O-—-1 T O-O-0O-0O =
M7111 a 14 24 34 42 M7112 a 14 24 34 44

BG 5924.48, IP 5924.48 BG 5924.02, BG 5924.02/110,

BG 5924.04, BG 5924.04/100,
IP 5924.02, IP 5924.04

57



Circuit Diagrams

BG 5924.02, BG 5924.02/110

o[

SRl

BG 5924.04, BG 5924.04/100

[rom . o .
I ! i
i ! i
; i
! [A1 i ! [A1 13123 (33 143
i
i AN I — i : M M H-F-F-f-
; Y2 i Y2
[ e : s KZ:’--%-%-/Z-
: (2 i I (a2 [14 124 134 |44
! i
I ! i
I ! i
I ! i
I ! i
1 Al % 13 | | Al v1 13]2333]43
—_— | ——
p| 2| |14 p| |v2| [14|24| 34|44
M7911 M7912
IP 5924.02 IP 5924.04
Connection Terminals

Terminal designation

Signal description

Al(+) +/L
A2 (-) -/N
Y1,Y2 Inputs

13, 14, 23, 24, 33, 34, 43, 44

Forcibly guided NO contacts for
release circuit

41, 42

Forcibly guided indicator output
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BG 5924.48

|A1

ki CH
— K[+

[n2

A

A2

IP 5924.48

M7913



Technical Data
Input
Nominal voltage U,:
BG 5924:

IP 5924:

DC 24V (only for variant /110)
AC/DC 24, 48V

AC 110, 115,230V

AC/DC 24, 48V

AC 110,230V
Nominal frequency: 50/60 Hz
Voltage range: AC0.8..1.1U,
at 10 % residual ripple: DCO0.9..1.1U,
at 48 % residual ripple: DCO0.8..1.1U,
Nominal consumption
AC/DC 24 V: DC12W AC2VA
AC 230 V: 3.5VA
Control voltage on Y1
AC/DC 24 V: typ. DC 23V
AC 230 V: max. 45 V short pulse
Control current: typ. DC 45 mA
Recovery time: 05s
Output
Contacts

BG 5924.02, IP 5924.02:
BG 5924.04, IP 5924.04:
BG 5924.48, IP 5924.48:

2 NO contacts
4 NO contacts
3 NO, 1 NC contacts

The NO contacts are safety contacts.

The NC contacts 41-42 can only be used for monitoring.

Operate delay:
Release delay:
Contact type:
Thermal current | :
Nominal output voltage:
Switching capacity
to AC 15

NO contact:

NC contact:

toDC 13

NO contact:

NC contact:

to DC 13

NO contact:

NC contact:
Electrical life

to AC 15at2 A, AC 230 V:

Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

General Data

max. 100 ms

max. 35 ms

forcibly guided

max. 5 A (see limit curve)

AC 250V

3A/AC230V IEC/EN 60 947-5-1
1A/AC 230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

4A/24V at0.1 Hz
4A/24V at0.1 Hz

10° switching cycles IEC/EN 60 947-5-1
600 switching cycles / h

6AgG/gL IEC/EN 60 947-5-1

B6A
10 x 108 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:

Continuous operation

-25..+55°C
-25..+85°C
<2.000 m

4 kV /2 (basis insulation) 1EC 60 664-1
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

frequency 10 ... 55 Hz, IEC/EN 60 068-2-6
25/055/04 IEC/EN 60 068-1

Technical Data

Terminal designation:
Wire connection:
Wire fixing:

Mounting:
Weight:
BG 5924:
IP 5924:

Dimensions

EN 50 005

Box terminal wih wire protection,
removable terminal strips
DIN rail IEC/EN 60 715
210g
206 g

Width x height x depth:
BG 5924:
IP 5924:

22.5x84 x 121 mm
70 x 90 x 59 mm

UL-Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use

applications”
Nominal voltage U,:
Ambient temperature:
Switching capacity:
NO contact:

NC contact::

Wire connection:

AC/DC 24V

-15 ... +565°C

Pilot duty B300
5A 250Vac G.P.
5A 24Vdc
5A 250Vac G.P.
5A 24Vdc

60°C / 75°C copper conductors only
AWG 20 - 12 Sol Torque 0.8 Nm
AWG 20 - 14 Str Torque 0.8 Nm

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

CSA-Data

Nominal voltage U,:
Ambient temperature:
Switching capacity:

Wire connection:

AC/DC 24, AC/DC48V, AC110V, AC230V
-15 ... +55°C

3A 230Vac

60°C / 75°C copper conductors only

AWG 20 - 12 Sol Torque 0.8 Nm
AWG 20 - 14 Str Torque 0.8 Nm

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

Troubleshooting

Failure

Potential cause

LED "Netz" does not light up

Power supply not connected

Device cannot be activated

- Safety relay is welded
(replace device)
- Start circuit Y1-Y2 not connected

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.
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Standard Types Application Examples
BG 5924.48 AC/DC 24V

Article number: 0050982 sl
e Qutput: 3 NO, 1 NC contacts
e Nominal voltage U,: AC/DC 24V
o Width: 22.5 mm -
LE-Stop ONF —
IP 5924.48 AC/DC 24 V 50/60 Hz ] P E
Article number: 0053262 -
A Yt |Y2 1 2 4
e OQutput: 3 NO, 1 NC contacts — (_+) ________ O 0.3._3_._%3_.0.__
* Nominal voltage U,: AC/DC 24V ! !
o Width: 70 mm I BG5924, IP5924 I
I- ——————————— - — —O—.O.—O—.—O—.I
Variants -TAZ(-) 14 24 34 4
M6993_a
BG 5924._ _/60: with CSA approval NG) =
BG 5924._ _/61: with UL approval
BG 5924._ _/100: with fast auto-start
BG 5924._ _/110: voltage range with expandable tolerance
0.85...1.15 U,

Single channel emergency-stop circuit without feed back loop, with or
without automatic restart.

Ordering example for Variant For automatic restart terminals Y1-Y2 must be linked.

BG5924 48 / __  AC/DC 24V No.ON-push button necessary. .
— T L Nominal voltage Suited up to SIL2, Performance Level d, Cat. 3
Variant, if required
Contact
Type L1(+)
N(-
IP 5924 48 AC230V &
Nominal voltage g{ggrgency
Contact -
Type =]
Al(+) 13 23 33 4
Characteristics rO— ''''''' -V 0-0-0C-0 1
! : i
2 (2 1 s
Elm(A) | e Y — o Y P ——— O -0-0O- -0
A2()  S21(-) 14 24 34 42
100
80 >
S N\ \ M11545
~
60 SN \
40 S Two-channel emergency-stop circuit without feed back loop, with or
25 20 = without automatic restart.
|| For automatic restart terminals Y1-Y2 must be linked.
T T 1 T 1 1 T ¢ No ON-push button necessary.
0 10 20 30 40 50 60 Suited up to SIL3, Performance Level e, Cat. 4
M6995_a
AC/DC 24V device mounted on distance with aircondition L1(+)
——AC230V device mounted on distance with aircondition
— — =AC/DC24VundAC 230V device mounted without distances heated by
devices with same load -
L U]E-stop  ONF -
quadratic total current A(+) 13 |23 33 41
Z|zm:|2vm +|2m2 +|Zm3 +|2ma i_ ........... T .-O_.O._i
lw o T Tas o 1y o thermal current|,, on contact rows | BE5924, 15924

L e e e e v— - I
Total current limit curve AZ() j_‘—l EF4 gl- 'O
N(-) .

Contact reinforcement by external contactors, 2-channel controlled. For
currents > 5 A the output contacts can be reinforced by external contac-
tors. Functioning of the external contactors is monitored by looping the NC
contacts into the start circuit (Y1-Y2).

Suited up to SIL2, Performance Level d, Cat. 3*

* Suited up to SIL3, Performance Level e, Cat. 4 for E-stop systems
according to IEC 60947-5-5, under the following conditions:

- A maximum number of operations for the E-stop button is observed

- The E-stop button and the E-stop module are installed in the same cabinet

60



DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

IT Marcatura e collegamenti

 w——

T
AT Y1 Y2

R

13 23 33

RO

salemaster
o BG5924

Netz

kK20

Nddy
%Aﬂ
RREO

14 24 34

ey

41 42 A2
v m—'

M10294

ﬁw592/‘
[e)e]
Nefz K12
/Zﬂ/f}/ji 2
K f-f-f~
K« f-f-f-
ez Ly
0053262
®OPOHN0HE

M10293

g4mm/PZ1 g6mm/PZ2
0,8 Nm 0,8 Nm
7 LB.IN 7 LB.IN
A=10mm A=10mm

1x0,5...4 mm?
1x AWG 20 to 12

2x0,5...1,5 mm?
2 x AWG 20 to 16

2x0,5...2,5 mm?
2 x AWG 20 to 14

min. @ 0,1 mm = AWG 26

M10249

A=10mm
1x0,5...2,5 mm?
1x AWG 20 to 14

2x0,5...1,5mm?
2 x AWG 20 to 16

A=10mm
2x0,5..1,5mm?
2 x AWG 20 to 16

IRp!
ﬂ>

M10250

A=10mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5...1,5 mm?
2x AWG 20 to 16




DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)

FR | Dimensions (dimensions en mm)

IT | Dimensioni (dimensione in mm)

121
22,5 118

Fn
L

i

® ok
Y
9 ® =

35

K
L=
8

[
il

RV
OV®
I m M10049
Hutschiene
DIN EN 60715
75"
A 71 M5653_a
= 3
M4 0,5
Hutschiene 61
DIN EN 60715

DE | Montage / Demontage der Klemmenbldcke

EN | Mounting / disassembly of the terminal blocks

FR | Montage / Démontage des borniers

IT | Montaggio / Smontaggio di morsetti estraibili

Kiemmenblock

Platte mit
Aushebehilfe
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Tolleranza ai guasti hardware

DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data

FR | Données techniques sécuritaires
IT | Idatidi sicurezza

EN ISO 13849-1:

- ) Anforderung seitens der Sicherheits- - : - .
Kategorie / Category: 4 funktion an das Gerét Inter\{all far zykllschg Uberprifung
PL- R im High Demand Mode der Sicherheitsfunktion
MTTE : 2209 a (year) Demand to our device based on the

s . evaluated neccessary safety level of | Intervall for cyclic test of the safety

DC,.¢ 99,0 % the application function

X 365 d/a (days/year) at High Demand Mode

: 24 h/d (hours/day) C,o nsigne resulltant della fonction Interval du contrdle cyclique de la

i sécuritaire de I'appareil fonction sécuritaire

LS 3600 s/cycle au High Demande Mode
2 /h (hour) Richiesta al nostro dispositivo basato
sul livello di sicurezza neccessary | Intervall per test ciclico della funzio-
IEC EN 62061 valutata dell'applicazione ne di securezzia
IEC EN 61508: a High Demande Mode
SIL CL: IEC EN 62061 PL 6 with g',?cngagep;?nﬁ,”,?tﬂa‘
. . . N mensuel
SIL IEC EN 61508 Egﬁ?c;relﬁcéto, selon; |or Cat. 4 una volta al mese
), -

il 1 ENISO 138491 |pl quwith | once paryoar

C: 99,0 % fery
DC: ) ° Cat. 3 annuel
PFH.: 11E-10 h- una volta al mese

2 - SILCL3 einmal pro Monat
PFH 6 5,8E-05 (Low Demand Mode) siLs once per month
nach; acc. to; selon; ith HET = { | mensuel
Ti: 20 a (year) conformi a wi = " | una volta al mese
7 HFT = Hardware-Fehlertoleranz IEC/EN 62061, SILCL 2 einmal pro Jahr
Hardware failure tolerance IEC/EN 61508 SiL2 once per year
Tolérance défauts Hardware with HFT =1 annuel

una volta al mese

|nfo

DE | Die angefliihrten 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 |'utilisateur.

| 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.

63



0224208

Safety Technique

SAFEMASTER
Emergency Stop Module
BG 5925

DOLD
¢ 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

QOutput: max. 3 NO contacts, see contacts

Single and 2-channel operation

Line fault detection on On-button

Manual restart or automatic restart, switch S2

With or without cross fault monitoring in the E-stop loop, switch S1
LED indicator for channel 1 and 2 and Power

Removable terminal strips

Wire connection: also 2 x 1.5 mm? stranded ferruled (isolated),
DIN 46 228-1/-2/-3/-4 or 2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3
¢ Width 22.5 mm

Function Diagram

Approvals and Markings

73 ) ;u?c!ional * *
ushbutton afety s
on | | A Ao c@ US LISTED @
TOVRheinland c us
. DU Canada / USA Canada / USA| A025518
emergency- | |_| | * see variants
stop
Applications
K1 | | | Protection of people and machines
* Emergency stop circuits on machines
¢ Monitoring of safety gates
* short circuit detection
k2 | at on-bution Indicators
LED Power: on when supply connected
M8303_a LED K1/K2: on when relay K1/K2 energized
Block Diagram Circuit Diagrams
A (+)A2(-) S11 $12 S22 $33834 13 23 33
!— . ) —— — . . — —— . . — —() —O— ()— o —
| |
— D ! sip AT [ST 13 |23 | g1 JA1 [T 13]23 |33
Overvoltage and Monitoring K 1 22| K F4--F-- P I S B S C A |
short circuit prot. logic 1 I 533 . P s .
sy KZD// boosy K2|:I7)7)/ !
i a2 151 la loa ! | a2 Is21 la loa lss !
A . | 1

OO O v

M7114 14 24 34

S21

Connection Terminals

Terminal designation Signal description

Al+ +/L
A2 -/N
S12, S22, S33, S34 Inputs
S11, S21 Outputs

Forcibly guided NO contacts for
release circuit

Forcibly guided indicator output

13, 14, 23, 24, 33, 34

21,22, 31,32

_ B | o=

! &|A1 |st1 13 2 ! ! &|A1 [st1 13 |23 [31 |

I Sog ki CFy--7--- 1V ose ki I

1S3 P i

HESEE L N R A

i [a2 21 14 22 ! | [n2 [s21 lia loa ¥ !

. I I
lll M7388_b M7387_b
z

BG 5925.16 BG 5925.22
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Unit programming

(=] s1 | s2
n91 Cross GUH detection available in Function
withaut unti
with BG 5925 yes | yes
$2 Starimode O BG 5925.__/101| yes | yes
automatic BG 5925._ /102 | no no | automatic + without
Plate E manual BG 5925._ _/103| no no manual + with
BG 5925._ /104 | no no automatic + with

M5986

Disconnect unit before setting of S1
Drawing shows setting at the state of delivery

Notes

Line fault detection on On-button:

The line fault detection is only active when S12 and S22 are switched
simultaneously. If The On-button is closed before S12, S22 is connected
to voltage (also when line fault across On-Button), the output contacts will
not close.

A line fault across the On-button which occurred after activation of the
relay, will be detected with the next activation and the output contacts
will not close. If a line fault occurs after the voltage has been connected
to S12, S22, the unit will be activated because this line fault is similar to
the normal On-function. The gold plated contacts of the BG 5925 mean
that this module is also suitable for switching small loads of 1 mVA - 7 VA,
1mW -7 W in the range 0.1 - 60V, 1 - 300 mA. The contacts also permit
the maximum switching current. However since the gold plating will be
burnt off at this current level, the device is no longer suitable for switching
small loads after this (not for variant BG 5925.22/102).

The terminal S21 permits the operation of the device in IT-systems with
insulation monitoring, serves as a reference point for testing the control
voltage and is used to connect the E-stop loop when cross fault moni-
toring is selected.

Connecting the terminal S21 to the protective ground bridges the internal
short-circuit protection of Line A2 (-). The short-circuit protection of line
A1 (+) remains active.

To alter the functions automatic start - manual start and with or without
cross fault monitoring, the switches S1 and S2 are used. These are loca-
ted behind the front cover (see unit programming).

The setting with or without cross fault monitoring on E-stop buttons is
made with S1. S2 is used to change between automatic an manual restart.
On automatic start also the terminals S33 - S34 have to be linked. For
connection please see application examples.

Technical Data
Input circuit

Nominal Voltage U,:
Voltage range

at 10% residual ripple:

at 48% Rresidual ripple:
Nominal consumption:
Min. Off-time:

Control voltage on S11:
Control current over
S$12, S22:

Min. voltage between

terminals S12, S22 and S21:

DC 24V, AC/DC 24V

DC AC/DC
09..1.1U, 0.95..1.1 U,
0.8...1.1 U, 0.8..1.1U,
DC approx.2 W
250 ms
DC23VatU,

40 mA at U,

DC 21 V when relay activated
and U on A1l - A2

Short-circuit protection: Internal PTC
Overvoltage protection: Internal VDR
Output

Contacts

BG 5925.02: 2 NO contacts

BG 5925.03: 3 NO contact

BG 5925.16: 1 NO, 1 NC contact
BG 5925.22: 2 NO, 1 NC contact

The NO contacts are safety contacts.
The NC contacts 21-22 or 31-32 can only be used for monitoring.

Operate delay typ. at U:
Manual start:

automatic start:

BG 5925._ _/101:
Release delay typ. at U,:
Disconnecting the supply:
Disconnecting S12, S22:
Contact type:

Nominal output voltage:

Switching of low loads:
(contact 5 1 Au)

(contact AgNi)

Thermal current | :

on 1 contact path:

Switching capacity

to AC 15:

NO contacts:

NC contacts:

to DC 13:

NO contacts:

NC contacts:

Electrical contact life
toAC15at2 A, AC230V:
toDC 13at1 A, DC24V:
Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

40 ms
250 ms
100 ms

50 ms

15 ms

forcibly guided

AC 250 V

DC: see limit curve for arc-free operation
>100 mV

>1mA

>10mA/DC 24V

max.5 A
see current limit curve

3A/AC230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

10°% switching cycles IEC/EN 60 947-5-1
> 1.5 x 10° switching cycles

max. 1 200 operating cycles / h
6 A general-purpose IEC/EN 60 947-5-1

C8A
10 x 108 switching cycles
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Technische Daten

General Data

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
-25...+85°C
<2.000m

4 kV / 2 (basis insulation) IEC 60 664-1
IEC/EN 62 061
Limit value class B EN 55 011
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 |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
15/055/ 04

EN 50 005

Box terminal with wire protection,
removable terminal strips

DIN rail IEC/EN 60 715
2209

IEC/EN 60 068-1

Width x height x depth:

22.5x84 x 121 mm

UL-Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use

applications”

Nominal voltage U,:

BG 5925, /101, /102, /103,/104: DC 24V

Ambient temperature:

Switching capacity:
Ambient temperature 45°C

Ambient temperature 55°C:

Wire connection:

AC/DC 24V

-15 ... +565°C

Pilot duty B300
5A 250Vac Resistive
5A 24Vdc Resistive or G.P.

Pilot duty B300
4A 250Vac Resistive
4A 24Vdc Resistive or G.P.

60°C / 75°C copper conductors only
AWG 20 - 12 Sol Torque 0.8 Nm
AWG 20 - 14 Str Torque 0.8 Nm

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

CSA-Data

Nominal voltage U,:

BG 5925/113, /114: DC 24V
AC/DC 24V

Ambient temperature: -15 ... +55°C

Switching capacity: 5A 230Vac

Wire connection: 60°C / 75°C copper conductors only
AWG 20 - 12 Sol Torque 0.8 Nm

AWG 20 - 14 Str Torque 0.8 Nm

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

Standard Type
BG 5925.03/61 AC/DC 24V

Article number: 0049169

¢ Output: 3 NO contacts

¢ Nominal voltage U, AC/DC 24V

e Width: 22.5 mm
Variants

BG 5925._ _/60: CSA-approval

BG 5925._ _/61: UL-approval

BG 5925._ _/101:  E-stop with fast automatic start without line fault
detection on the ON-button

Automatic-restart, without crossfault monitoring
Manual restart, with crossfault monitoring for DC 24 V
Switching capacity to AC 15: 5 A/230V
Contact fuse 6 A fast / 4 A slow

without internal switches S1 and S2

Automatic restart, with cross fault monitoring for
DC 24V

Switching capacity to AC 15: 5 A/230V
Contact fuse 6 A fast / 4 A slow

without internal switches S1 and S2

BG 5925._ _ /102:
BG 5925.02/103:

BG 5925.02/104:

Ordering example for variants

BG5925 .. _ /. __ /61 DC24V

Nominal voltage
with UL-approval
Variant, if required
Contacts

Type
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Troubleshooting

Failure

Potential cause

LED "Power" does not light up

- Power supply not connected
- Cross fault between S11 and S21

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

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

LED "K2" lights up,
but "K1" 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

Manual start mode:

- Line fault on start-button (disconnect
power supply and remove fault)

Automatic start mode:

- S33-S34 not bridged

- A safety relay is welded
(replace device)

- Incorrect setting of switch S1

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

250

\
\
\

M5834 ¢

200

——

-
(<]
f==}

—
o
(==}

[$a)
o

switching voltage VDC
/|

0

0,1 03 05 1 3
—— switching current A
safe breaking, no continuous arcing,
max. 1 switching cycle /s
Arc limit curve under resistive load

Characteristics

s P (A)

75

60

45

30

15

device mounted on distance with air circulation.
max. current at 55°C over
3 contactrows = 4A = 3x4°A’=48A°

device mounted without distance heated by
devices with same load,

max current at 55°C over

3 contactrows = 1A 2 3x1°A’=3A’

slP=C+l+0

Iy, 15,15 - current in contactrows

Quadratic total current limit curve

X108 ————

switching cycles

electric life DC13 24V DC / t 0,4s; tof 9,65

2 contacts in series

0,9 \
08

0:6 \

05

0,4

0,3

0,2

0,1

M5783

switching current | [A]l————

Contact service life
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Application Examples

L1

1533

A(+) s22 13 . .
— v (O n (O ¢ w (O (O (O 0 —— — O--O---Oi
[
: BG5925 i
L.Oi—mm [ Yy R — 'O"O—OI
<[A2(J s21 -
N
M7117

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

undancy in the emergency-stop control circuit.
Note: Refer to ,,Unit programming*!
Switches in pos.:  S1 no cross fault detection
S2 manual start
Suited up to SIL2, Performance Level d, Cat. 3

Li—s »

M7119 a

Contact reinforcement by external contactors controlled by one contact

path.
Note: Refer to ,,Unit programming*!
Switches in pos.:  S1 no cross fault detection
S2 manual start
Suited up to SIL3, Performance Level e, Cat. 4

L1

M7120 a

Contact reinforcement by external contactors, 2-channel controlled.
The output contacts can be reinforced by external contactors with forcibly

guided contacts for switching currents > 8 A.

Functioning of the external contactors is monitored by looping the NC

contacts into the closing circuit (terminals S33-S34).
Note: Refer to ,,Unit programming“!
Switches in pos.:  S1 no cross fault detection

S2 manual start
Suited up to SIL3, Performance Level e, Cat. 4

L1

M7118

2-channel emergency stop circuit without cross fault monitoring.
Note: Refer to ,,Unit programming*!
Switches in pos.:  S1 no cross fault detection

S2 manual start
Suited up to SIL3, Performance Level e, Cat. 4

L1

Sliding guard closed

On
M(+) ST1 13 . .
!_.o.._o_ ............. —_O= 0O .O.I
; i
' i
——Om i —— o T — O = O = =O"
¥ A2(-)  S21 14 v

N Activated NO contact
(contact position: closed)

2-channel safety gate monitoring.

Note: Refer to ,,Unit programming*!

Switches in pos.: S1 no cross fault detection
S2 manual start

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

Estop
A S11 1533 834 812 S22 S21 13 .. .
()- . v (O 0 ) — ) — 5 o —— ._.O—.O.O.I

BG5925 i

L1

=

M7151

2-channel emergency stop circuit with cross fault detection
Note: Refer to ,,Unit programming“!
Switches in pos.: S1 cross fault detection
S2 manual start
Suited up to SIL3, Performance Level e, Cat. 4
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

IT Marcatura e collegamenti

| — — 1 —
Al+ S33 534

ROV

13 23 24 33

RISV

safemaster|
ete O B9

Ee) oo

RSV

1SN S12 34

RBIR

S2NS822 A2
Y " ——

M10296

g4mm/PZA1
0,8 Nm
7 LB.IN

!
b

M10248

A=10mm
1x0,5...4mm?
1x AWG 20 to 12

2x0,5...1,5mm?
2x AWG 20 to 16

=

M10249

A=10mm
1x0,5...2,5 mm?
1 x AWG 20 to 14

2x0,5...1,5 mm?
2x AWG 20 to 16

A

IRl

M10250

A=10mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5...1,5mm?
2 x AWG 20 to 16
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DE | Gerateprogrammierung

EN [ Setting

FR | Programmation de I'appareil

IT | Impostazione del modulo

(=]

) DE | S1 Querschlusserkennung IT S1 Controllo del
o1 Cross foult defecfion) O nicht sicher corto-circuito trasversale
winout O M sicher O non & sicuro
th i
vl o S2 Start M sicuro
52 Startmade O Auto S2 Start
automatic B Hand [0 automatico
manual B manuale
FR | S1 Transversal
O sans
j W avec
[O] S2 Reset
5985 Ul Auto
B Manu
S1 S2 i i
o Funktion DE | MaBbild (MaBe in mm)
Im Gerat Function EN | Dimensions (dimensions in mm)
available in unit Fonction
|_ntegre . Funzione FR | Dimensions (dimensions en mm)
nei modelli IT | Dimensioni (dimensione in mm)
ja ja
BG 5925 ves yes 121
oui oui 225
si si | 118
ja ja ﬁ
BG 5925._ _/101 yes yes
oui oui
Si Si
nein nein Auto + nichtsicher | | | | | || DT -
no no automatic + without J ©
BG 5925._ _/102 Auto + sans
non non tomatico + non e
no no = sicuro OB
i i Hand + sich i
nein nein and + sicher s - 1
BG 5925 /103 no no manual + with =l il
- non non Manu + avec Hutschiene
no no manuale + sicuro DIN EN 60715
nein nein Auto + sicher
i i DE | Mont D t Kl l6ck
BG 5925. /104 no no au;o;naﬂc + with ontage / Demontage der Klemmenblocke
non non uto + avec EN | Mounting / disassembly of the terminal blocks
no no automatico + sicuro
FR | Montage / Démontage des borniers ammovibles
IT | Montaggio / Smontaggio di morsetti estraibili
DE | S1 darf nur bei unbestromtem Gerat betatigt werden!
Die Schalterstellung zeigt den Lieferzustand.
EN | Disconnect unit before setting of S1 .
Drawing shows setting at the state of delivery Terminal block
FR | Commutation de S1 uniquement hors tension.
Appareil livré tel que sur le schéma. Plate with terminal Hock
IT | Scollegare il modulo prima di impostare S1. reieose siole
La figura mostra I'impostazione al momento della consegna.
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Hardware failure tolerance
Tolérance défauts Hardware
Tolleranza ai guasti hardware

DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data
FR | Données techniques sécuritaires
IT | Idatidi sicurezza
EN 1SO 13849-1: Anforderung seitens der Sicherheits- | Intervall fiir zyklische Uberpriifung
Kategorie / Category: 4 funktion an das Geréat der Sicherheitsfunktion
PL: € Demand to our device based on the .
Intervall for cyclic test of the safety
MTTE 236,3 a (year) evaluated neccessary safety level of function
& the application.
DC, : 99,0 %
= Consigne résultant de la fonction Interval du contréle cyclique de la
d : 365 d/a (days/year) onsign X . . | controte cycliq
P sécuritaire de I'appareil fonction sécuritaire
h,: 24 h/d (hours/day)
- Richiesta al nostro dispositivo basato Intervall per test ciclico della funzio-
by’ 3600 s/cycle sul livello di sicurezza neccessary vall pertes
. - ne di securezzia
E /h (hour) valutata dell'applicazione
. einmal pro Monat
CP:Iéteswnh once per month
IEC/EN 62061 nach; acc. to; selon; |or Cat. 4 mensuel
IEC/EN 61508: conformi a una Vci”a a'erfse
einmal pro Jahr
SIL CL: IEC/EN 62061 EN ISO 13849-1 PLdwith  |once per year
. Cat. 3 annuel
SIL: IEC/EN 61508 una volta al mese
HFT?: 1 einmal pro Monat
g:t gl‘ 5, once per month
DC: 99,0 % nach; acc. to; selon; ith HFT = { | mensuel
PFH 1 97E-10 bt conformi a wi ~ " |una volta al mese
D ! IEC/EN 62061, SILCL 2 einmal pro Jahr
T, 20 a (year) IEC/EN 61508 siL2 once plef year
: annue
) HFT = Hardware-Fehlertoleranz with HFT =11 |2 Volta al mese

|nfo

DE

Die angefuihrten Kenndaten gelten fiir die Standardtype.
Sicherheitstechnische Kenndaten flr 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 |'utilisateur.

| 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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0249759

Safety Technique
SAFEMASTER

Emergency Stop Module n o L n EX
LG 5924 S

Your Advantages
¢ For safety application up to PL e / Cat. 4 resp. SIL 3
¢ Manual or automatic start

Features
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
According to EN 50156-1 for furnaces
Single channel or two-channel operation
Output: max. 4 NO contacts
AC 230 V model with galvanic separation
LED indicator for channel 1 /2 and state of operation
Short circuit detection between terminal Y1 and common
Wire connection: also 2 x 1.5 mm? stranded ferruled, or
2 x 2.5 mm? solid DIN 46 228-1/-2/-3/-4
¢ as option with pluggable terminal blocks for easy exchange
of devices
- with screw terminals
- or with cage clamp terminals
¢ Width 22.5 mm

Product Description

The emergency stop modules LG 5924 can be used to protect people and
machines by interrupting a safety circuit in a safe way.

Function Diagram Approvals and Markings
- ™ Product Safety
é; Sotery
Pushbutton | | A c US LISTED
On TOVRheinland
150500000000 Canada / USA A025518
Emergency icati
Stop o | I_l | Applications
¢ Protection of people and machines
| | | * Emergency stop circuits on machines
K1
Indicators
K2 | | | LED Phase: on, when supply connected
LED K1/K2: on, when relay K1 and K2 energized

M7218

Block Diagrams

.04

02
A1(+H)A2() n ¥2 13 23 33 41 A (+)A2(- Y1 Y2 13 23' 33 43
'T'—'—T ''''' —-O—-=-=- -O0-0-0-0O—- = = ).T(.)_._T ..... _T_ ..... -O0-0-0-O=

1

I ' | |
I ' | |
! overvoltage- and monitoring | 1 ltage- and itori
| volt : . LN | overvoltage- an monitoring N !
i short circuit protection logic K1\V \ ] " short circuit protection logic K1\' \ \ \ I
- 1
I ' i I
: K1 K2 I I I
[ 24V== 1 : 24\V= ki |K2 |
! N R ! = N
| SZDOWGT K1/K2 ! i ] Zpower K1/K2 1
L i _
! # H - ! b " !
1 1 1 I 1 |
I ! i - B I
UL UL @) SUL_SUL_FUL_SUL_SUSL_SOY_SUL U0 -O0-0-0-O=-+ e (O _O_O..0.0..;
9154 S21(-) 1424 34 42 M9156  S21(-) 14 24 34 44
LG 5924.48 LG 5924.02, LG 5924.04
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Circuit Diagrams

13] 23 132333 43
..... A1_._._. = - - A1_._._.
- (+) [ (+) 1
' |Af 133 g ! |Af 13 (23 |33 |43 |
R BT e S R [T S S S
| | .
B S/ A [
| 2 Ts2t s | ! i 2 T2t g loa 3 |44!
. S21| A2 I . S21| A2 I
- Moo we ~ 77 M2 lolo]™ wea”
14| 24 14| 2434 44
LG 5924.02 LG 5924.04

13123(33| 41
----- A1 — — —
r (+)

_ |A1 1323 |33
v
e S

o
T2 Tsot l1aloa |3 T2
! o[ A2
- Me2lolo|™ wiE”
14124134142
LG 5924.48

Connection Terminals

Terminal designation

Signal description

Al(+) +/L
A2 (-) -/N

Y2 Inputs
S21(-), Y1 Outputs

13, 14, 23, 24, 33, 34, 43, 44

Forcibly guided NO contacts for
release circuit

41, 42

Forcibly guided indicator output

Technical Data

Input

Nominal voltage U,: DC 24V

AC 110,230V
Nominal frequency: 50/60 Hz
Voltage range: AC0.85..1.1U,
at 10 % residual ripple: DC0.9..1.1U,
at 48 % residual ripple: DC0.85..1.1U,
Nominal consumption
DC: DC1.5W
AC: 3.5VA
Control voltage on Y1
DC: typ. DC 22V
AC: typ. DC 45V
Control current
DC: typ. DC 65 mA
AC: typ. AC 16 mA
Recovery time: 05s
Output
Contacts
LG 5924.02: 2 NO contacts
LG 5924.04: 4 NO contacts
LG 5924.48: 3 NO, 1 NC contacts

The NO contacts are safety contacts.
The NC contacts 41-42 can only be used for monitoring.

Operate delay
DC:
AC:
Release delay
DC:
AC:
Contact type:

typ. DC 40 ms
typ. AC 200 ms

typ. DC 70 ms
typ. AC 35 ms
forcibly guided

Technical Data

Thermal current | :

Nominal output voltage:
Switching capacity

to AC 15

NO contact:

NC contact:

to DC 13

NO contact:

NC contact:

Electrical life

at5A, AC230Vcos ¢ =1:
Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

General Data

max.5 A
(see quadratic total current limit curve)
AC 250V

3A/AC230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1

> 2.2 x 10° switching cycles
600 switching cycles / h

10A gL IEC/EN 60 947-5-1
B6A

10 x 108 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

LG 5924, DC 24 V:
LG 5924, AC 230 V:

Dimensions

Continuous operation

-25...+55°C
-25...+85°C
<2.000m

4 kV / 2 (basis insulation) IEC 60 664-1
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

frequency 10 ... 55 Hz, IEC/EN 60 068-2-6
25/055/04 IEC/EN 60 068-1
EN 50 005

Plus-minus terminal screws M 3.5

box terminals with wire protection or
cage clamp terminals
DIN rail IEC/EN 60 715
200 g

270 g

Width x height x depth
LG 5924:

22.5x 90x 121 mm

LG 5924 PC: 22.5x 111 x121 mm
LG 5924 PS: 22.5x 104 x 121 mm
UL-Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use

applications”

Nominal voltage U,:

Ambient temperature:

Switching capacity:
Ambient temperature 45°C:

Ambient temperature 55°C:

Wire connection:
Screw terminals fixed:
Plug in screw:

Plug in cage clamp:

DC 24V
AC 110, 230V

-15 ... +565°C

Pilot duty B300

5A 250Vac Resistive

5A 24Vdc Resistive or G.P.
Pilot duty B300

4A 250Vac Resistive

4A 24Vdc Resistive or G.P.

60°C / 75°C copper conductors only
AWG 20 - 12 Sol/Str Torque 0.8 Nm
AWG 20 - 14 Sol Torque 0.8 Nm
AWG 20 - 16 Str Torque 0.8 Nm
AWG 20 - 12 Sol/Str

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

LG 5924.48/61 DC 24V

Article number: 0061916
e Qutput: 3 NO, 1 NC contacts
* Nominal voltage U, DC 24V
e Width: 22.5 mm
Ordering Example
LG 5924 .48 /61 DC24V

T

Nominal voltage
UL approval
Type of terminals
without indication:
terminal blocks fixed,
with screw terminals
PC (plug in cage clamp):
pluggable terminal blocks
with cage clamp terminals
PS (plug in screw):
pluggable terminal blocks
with screw terminals
Contacts
Type

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

Power supply not connected

LED "K1/K2" does not light up

Relay K1 and K2 not energized

Device cannot be activated

- Supply voltage is not present

- Defective On-button e.g. no bridge
atY1andY2

- K1 or K2 are welded

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.
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Characteristics

s ()
100 pm=————— — — — — — N
\\
75 ~.
50 =~
25 \;
0 1 T 1 T T T T Te
(0
0 0 2 30 40 50 60
M9717 b

device mounted away from

heat generation components.

max. current at 55°C over

4 contactrows = 3,5AZ 4x3,5°A°=49A°
device mounted without distance heated by
devices with same load,

max current at 55°C over
4 contactrows = TAS4x1°A’=4A"

Dol S R Y
Iy, 15, 15,1, - current in contactrows

Quadratic total current limit curve LG 5924 DC 24 V

s (W)
100 m———————— = — — — N

75 ~

50 !

25 !
1

|

M9934 a

device mounted away from

heat generation components.

max. current at 55°C over

4 contactrows = 3,5A = 4x3,5°A'=49A°

device mounted with 5Smm distance
—— max current at 55°C over
4 contactrows = 1A £4x1°A’=4p

Dol (R VY R (Y
I, 1,15, 1, - current in contactrows

Quadratic total current limit curve LG 5924 AC 110V, AC 230V

Application Examples

L1(+)
emergency
- stop
=
Al(+) 13 23 33 41
ro——=:=-= _O _O_ O. O. '|
I 165924.48 ]
1 T ..... O —rmr—m e - O--0-0--O 4
A2(-) S21(-) 14 24 34 42
N(-)

M9150

Single channel emergency-stop circuit without feed back loop, with or wi-
thout automatic restart.

For automatic restart terminals Y1-Y2 must be linked.

No ON-pushbutton necessary.

Suited up to SIL2, Performance Level d, Cat. 3*

L1(+)
N()
Emergency
o stop On
A e
A1(+) Y2 13 23 .. .
I_o_ ....... -_ —_—— - _O_O_O.OI
I 165924 ]
| @ T U O--0O O--OJ
A2(-)  S21() 14 24 o
M11552

Two-channel emergency-stop circuit without feed back loop, with or
without automatic restart.

For automatic restart terminals Y1-Y2 must be linked.

No ON-push button necessary.

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

L1(+)
emergency
. stop
5
Al(+) 13 123 33 41
_________ - O..o.l
4 i
| S S Noro ey
20 SA0 14 Jo4 34 42
K3 K4
N(-) y S

M9152 a

Contact reinforcement by external contactors, 2-channel controlled. For
currents > 5 A the output contacts can be reinforced by external contac-
tors. Functioning of the external contactors is monitored by looping the NC
contacts into the start circuit (Y1-Y2).

Suited up to SIL2, Performance Level d, Cat. 3*

* Suited up to SIL3, Performance Level e, Cat. 4 for E-stop systems
according to IEC 60947-5-5, under the following conditions:

- A maximum number of operations for the E-stop button is observed

- The E-stop button and the E-stop module are installed in the same cabinet
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

IT Marcatura e collegamenti

1xAWG 20 to 12
2x0,5...2,5 mm?

1xAWG 20 to 14
2x0,5...1,5 mm?

1 x AWG 20 to 14

1 x AWG 20 to 12

ERVEREEI ===
== AL EEEE]
ROV * S
! i N | GHEHT D 923334
T A+
O0OR . =
o £Y safemaster
S [ s LG5924
NetzO hetzO NeizO
kO e kike O
b b EL N 2\;#\;%\;{ EL b b b
0058335 0058752 0058751
==
@@@@ == v | ¥2|s21| A2
i w2434 |42
gg‘gg Y2 521 A2 %
M10273 @@@? HEEE
M10275 @
M10274
" PS PC
_— g4 mm/PZA1 g4 mm/PZA1 DIN 5264-A; 0,5 x 3
T =) 0,8 Nm 0,8 Nm
7 LB.IN 7 LB.IN
A A=8mm A=8mm A=10..12mm A=12mm
- 1x0,5...4 mm? 1x0,5...2,5 mm? 1x0,5..2,5mm? 1x0,5...4 mm?

2 x AWG 20 to 14

2x AWG 20 to 16

M10248 2x AWG 20 to 14 2 x AWG 20 to 16
A A=8mm A=8mm A=10..12mm A=12mm
- 1x0,5..2,56 mm? 1x0,5...2,5 mm? 1x05..1,56mm? | 1x0,5...2,5 mm?
: 1x AWG 20 to 14 1x AWG 20 to 14 1xAWG 20to 16 | 1 x AWG 20 to 14
2x0,5...1,56 mm? 2x0,5..1mm?
M10249 2x AWG 20 to 16 2xAWG 20 to 18
A A=8mm A=8mm A=10..12mm A=12mm
-—> 1x0,5...4mm? 1x0,5...2,5 mm? 1x0,5...25mm? 1x0,5...4 mm?
: 1 x AWG 20 to 12 1 x AWG 20 to 14 1xAWG20to 14 | 1 x AWG 20to 12
2x0,5..2,5 mm? 2x0,5...1,5mm?
M10250
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121

113

DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm)
IT | Dimensioni (dimensione in mm)
B
- . o
E = S
== ©
EEEE £
DE | Montage / Demontage der PS / PC-Klemmenblécke
EN | Mounting / disassembly of the PS / PC-terminal blocks
FR | Montage / Démontage des borniers PS/PC
IT | Montaggio / Smontaggio di morsetti estraibili PS / PC

DE | Demontage der steckbaren Klemmenblécke (Stecker)
1. Gerét spannungsfrei schalten.
2. Schraubendreher in die frontseitige Aussparung zwischen
Stecker und Frontplatte hineinschieben.
3. Schraubendreher um seine Langsachse drehen.
4. Beachten Sie bitte, dass die Klemmenbldcke nur auf dem
zugehorigen Steckplatz montiert werden.
EN | Removing the terminal blocks with cage clamp terminals
1. The unit has to be disconnected.
2. Insert a screwdriver in the side recess of the front plate.
3. Turn the screwdriver to the right and left.
4. Please note that the terminal blocks have to be mounted on
the belonging plug in terminations.
FR | Démontage des borniers amovibles
1. Mise hors tension de I'appareil
2. Enfoncer un tourne-vis dans la fente entre la face avant et le bornier
3. Tourner le tourne-vis pour libérer le bornier
4. Tenir compte du fait que les borniers ne doivent étre montés
qu’a leur place appropriée
IT | Smontaggio di morsetti estraibili (spina)

1. Togliere tensione

2. Inserire il cacciavite nella rientranza del connettore sul pannello
frontale e spingere.

3. Ruotare il cacciavite.

4. Assicurarsi del fatto che le morsettiere possono essere montate
solo sullo SLOT

A B
LG 5924 90 | 22,5
LG 5924 PS 104 | 22,5
LG 5924 PC 111 | 225
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DE | Die angefuhrten Kenndaten gelten fur die Standardtype.
Sicherheitstechnische Kenndaten fiir andere Gerateausflihrungen
erhalten Sie auf Anfrage.

Die sicherheitstechnischen Kenndaten der kompletten Anlage
missen 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 complete

DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data
FR | Données techniques sécuritaires
IT | I dati di sicurezza
EN ISO 13849-1: Q?\fﬁtggﬁr::%zg'tggféfer Sicherheits- || orvall fir zyklische Uberprifung
Kategorie / Category: 4 im High Demand Mode der Sicherheitsfunktion
PL: e Demand to our device based on the
MTTF,: 220,9 a (year) evaluated neccessary safety level of | Intervall for cyclic test of the safety
- S the application function
DCavq' 99,0 % at High Demand Mode
Aoy’ 365 d/a (days/year) Consigne résultant de la fonction ; .
: sécuritaire de I'appareil Interyal du, cor_1tr9|e cyclique de la
| h,, 24 h/d (hours/day) au High Demand Mode fonction sécuritaire
t et 3600 s/cycle
L n Richiesta al nostro dispositivo basato
=1 /h (hour) sul livello di sicurezza neccessary Intervall per test ciclico della funzio-
valutata dell'applicazione ne di securezzia
IEC EN 62061 a High Demand Mode
IEC EN 61508: PL e with einmal pro Monat
SIL CL: IEC EN 62061 Cat.3or  [nce permonth
nach; acc. to; selon; | Cat. 4 una vglta al mese
SIL IEC EN 61508 conformi a einmal pro Jahr
HFT): 1 ENISO 13849-1 PL d mit once per year
Cat. 3 annuel
DC: 99,0 % una volta al mese
PFH.: 1 1E-1 h-t einmal pro Monat
D ‘ 0 N ‘ | g”: gl‘ 3, once per month
PFD,, .. 5,8E-05 (Low Demand Mode) nach; acc. 1o; selon; | =. _ 4 | mensuel
o conformi a with HFT =1 una volta al mese
T 20 a (year) IEC/EN 62061, SILCL2 einmal pro Jahr
) HFT = Hardware-Fehlertoleranz IEC/EN 61508 siL2 once per year
Hardware failure tolerance with HFT = 1 annuellt |
Tolérance défauts Hardware una volia a' mese
Tolleranza ai guasti hardware
| |
Info

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 I'intero sistema deve
essere determinato dall'utente.
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Safety Technique

SAFEMASTER
Emergency Stop Module
LG 5925

Function Diagram

push button ON |

emergency—stopJ

K1

K2

M6665

DOLD
¢ 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 and IEC/EN 61511
According to EN 50156-2 for furnaces
Qutput: max. 4 NO contacts, see contacts
LG 5925.54: 1 semiconductor output
Single and 2-channel operation
Line fault detection on On-button
Manual restart or automatic restart, switch S2
With or without cross fault monitoring in the E-stop loop, switch S1
LG 5925.54: with cross fault monitoring in the E-stop loop
LED indicator for state of operation
LED indicator for channel 1 and 2
Removable terminal strips
Wire connection: also 2 x 1.5 mm? stranded ferruled, or
2 x 2.5 mm? solid DIN 46 228-1/-2/-3/-4
¢ As option with pluggable terminal blocks for easy exchange
of devices
- with screw terminals
- or with cage clamp terminals
e Width: 22.5 mm

Approvals and Markings

TOVRheinland
Applications

Functional
Safety
Type
Approved

B@ US LISTED

Canada / USA

©

A025518

Www.tuv.com
1D 0600000000

Protection of people and machines

* Emergency stop circuits on machines

¢ Monitoring of safety gates

* Usage in furnace application in continuous operation acc. to EN 50156-1

* Safe disconnection of the complete fuel supply in furnace applications
according to EN 50156-1 section 10.5.5.2

Indicators
LED "Netz": on when supply connected
LED K1/K2: on when relay K1 and K2 energized
Block Diagrams
S11 ._812 822. S34

A1(+)A2(-) S11 S12 S22 S33 S34 13 23 33 41
FrO- 0= =0 = e Yivg Uiiiyg dig dirg &

Overvoltage and

short circuit prot. Monitoring logic

R

K2 K1
K2 “\“\"““7
K2 K1
4 \4
4 44 T

|
I
I
-l

Me666  S21 14 24 34 42
LG 5925

A1(+)A2(-)

13 23 33 41
o-O-

Overvoltage and
short circuit prot.

Monitoring logic

*—

I O-0-0:0-=-0O-—
m9754  S21 14 24 34 42 58
LG 5925.54
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Circuit Diagrams
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LG 5925.54

Connection Terminals

Terminal designation

Signal description

Notes

Line fault detection on On-button:

The line fault detection is only active when S12 and S22 are switched
simultaneously. If The On-button is closed before S12, S22 is connected
to voltage (also when line fault across On-Button), the output contacts will
not close. A line fault across the On-button which occurred after activation
of the relay, will be detected with the next activation and the output con-
tacts will not close.

The terminal S21 permits the operation of the device in IT-systems with
insulation monitoring, serves as a reference point for testing the control
voltage and is used to connect the E-stop loop when cross fault moni-
toring is selected.

Connecting the terminal S21 to the protective ground bridges the internal
short-circuit protection of Line A2 (-). The short-circuit protection of line

A1 (+) remains active.

To alter the functions automatic start - manual start and with or without
cross fault monitoring, the switches S1 and S2 are used. These are loca-
ted behind the front cover (see unit programming).

The setting with or without cross fault monitoring on E-stop buttons is
made with S1 (not for LG 5925.54). The LG 5925.54 has always cross

fault monitoring.

S2 is used to change between automatic an manual restart. On automatic
start also the terminals S33 - S34 have to be linked. For connection please

see application examples.

Technical Data

Input circuit

Nominal Voltage U,:

LG 5925:

LG 5925.54:

Voltage range

AC/DC

at 10% residual ripple:

AC:

Nominal consumption at U:

Min. Off-time:

Control voltage on S11 at U,

Control current typ. over
S$12, S22:

LG 5925:

LG 5925.54:

Min. voltage on S12, S22
when relay activated:

Short-circuit protection:
Overvoltage protection:

AC/DC 24V, AC 110 ...115V, AC 230 V

AC/DC 24V
09..1.1U,
0.85.. 1 1 U

DC approx. 15w

AC approx. 3.7 VA

250 ms

DC 22V at AC/DC units
DC 24V at AC units

30 mA at U,
25 mAat U

DC 20V at AC/DC units
DC 19V at AC units
Internal PTC

Internal VDR

13, 14, 23, 24, 33, 34, 43, 44

Forcibly guided NO contacts for
release circuit

41, 42

Forcibly guided indicator output

LG 5925.48, LG 5925.54:

Al+ +/L Output
A2 -/N
Contacts
S$12, S22, $33, S34 Inputs LG 5925.02: 2 NO contacts
S11, S21 Outputs LG 5925.04: 4 NO contact
LG 5925.03,

3 NO, 1 NC contact

The NO contacts are safety contacts.
The NC contacts 41-42 can only be used for monitoring.

Operate delay typ. at U,:
Manual start:

automatic start:

Release delay typ. at U,:
Disconnecting the supply:

Disconnecting S12, S22:

Contact type:
Nominal output voltage:

Thermal current | :

80

30 ms
350 ms

150 ms at AC units

50 ms at DC units

130 ms at AC units

50 ms at DC units

forcibly guided

AC 250 V

DC see limit curve for arc-free operation
max. 8 A per contact

see current limit curve



Technical Data

Switching capacity
to AC 15:

NO contacts:

NC contacts:

to DC 13:

NO contacts:

NC contacts:
Electrical contact life

to5A, AC230V cos ¢ =1:

Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:
Semiconductor output:

General Data

3A/AC230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1

> 2.2 x 10% switching cycles
max. 1 200 operating cycles / h

10A gL IEC/EN 60 947-5-1
B6A
> 20 x 108 switching cycles

DC 24 V 100 mA, plus switching

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:

LG 5925, AC/DC 24 V:
LG 5925.54, AC/DC 24 V:
LG 5925, AC 230 V:

LH 5925, AC/DC 24 V:

Dimensions

Continuous operation

-25..+55°C
-40..+85°C
<2.000 m

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

Limit value class B EN 55 011
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
25/055/04

EN 50 005
Plus-minus terminal screws M 3.5
box terminals with wire protection or
cage clamp terminals
DIN rail

IEC/EN 60 068-1

IEC/EN 60 715

2109
2209
2759
3759

Width x height x depth
LG 5925:

LG 5925 PC:

LG 5925 PS:

22.5x 90x 121 mm
22.5x111 x 121 mm
22.5x 104 x 121 mm

UL-Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use

applications”
Nominal voltage U,:
LG 5925:

Ambient temperature

LG 5925

Switching capacity:
LG 5925.04

Ambient temperature 35°C:

LG 5925.04

Ambient temperature 55°C:

Switching capacity:
LG 5925.02, .48, .54

Ambient temperature 45°C:

LG 5925.02, .48, .54

Ambient temperature 55°C:

Wire connection:
Screw terminals fixed:
Plug in screw:

Plug in cage clamp:

AC/DC 24V, AC 110 ...115V
AC 230V

-15 ... +55°C,

Pilot duty B300
8A 250Vac Resistive
8A 24Vdc Resistive or G.P.

Pilot duty B300
4A 250Vac Resistive
4A 24Vdc Resistive or G.P.

Pilot duty B300
8A 250Vac Resistive
8A 24Vdc Resistive or G.P.

Pilot duty B300
6A 250Vac Resistive
6A 24Vdc Resistive or G.P.

60°C / 75°C copper conductors only
AWG 20 - 12 Sol/Str Torque 0.8 Nm
AWG 20 - 14 Sol Torque 0.8 Nm
AWG 20 - 16 Str Torque 0.8 Nm
AWG 20 - 12 Sol/Str

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

Standard Type

LG 5925.48/61 AC/DC 24V

Article number: 0061919
LG 5925.54/61 AC/DC 24V
Article number: 0064882
¢ Output: 3 NO contacts, 1 NC contact
¢ Nominal voltage U, AC/DC 24V
e Width: 22.5 mm
Ordering Example
LG5925 .__ __ /61 DC24V

L Nominal voltage
‘ UL-approval

Type of terminals
without indication:
terminal blocks fixed
with screw terminals
PC (plug in cage clamp):
pluggable terminal blocks
with cage clamp terminals
PS (plug in screw):
pluggable terminal blocks
with screw terminals
Contacts

Type
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Troubleshooting

Failure

Potential cause

LED "Power" does not light up

- Power supply not connected
- Cross fault between S11 and S21

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

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

LED "K2" lights up,
but "K1" 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

Manual start mode:

- Line fault on start-button (disconnect
power supply and remove fault)

Automatic start mode:

- S33-S34 not bridged

- A safety relay is welded
(replace device)

- Incorrect setting of switch S1

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

250

Lot

M5834 ¢

200

——

[$a]
o

=
o
o

[Sa]
o

switching voltage VDC
/

00,1 03 05 1

— switching current A

safe breaking, no continuous arcing,

mmve 4 miibabins aciala

Arc limit curve under resistive load
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M8893 d
device mounted away from
— — — heat generation components.
Max. current at 55°C over
4 contact path = 5A £ 4x5°A° = 100A°
device mounted without distance heated by
——— devices with same load,
Max. current at 55°C over
4 contact path = 4A £ 4x1°A” = 4N
2y 2 2 2
SP=P+ P+ 4+
|1, |2, |3, |4, current in contact paths
Quadratic total current limit curve LG 5925; AC/DC 24 V
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M9926

device mounted away from
— — — heat generation components.
Max. current at 55°C over
4 contact path = 1A £ 4x4°A” = 64A°

device mounted with 5mm distance
Max. current at 55°C over
4 contact path = 1A 2 4x1°A” = 4N

2_ 2 2 2 2
Tl=L+L+ 6+
|1, |2, |3, |4- current in contact paths

Quadratic total current limit curve LG 5925; AC 110 ... 115V, AC 230 V



Application Examples

L1

A()lstt [s33 |s34 13 . .
I—O_ . [ - - _O_:
1 165925 !
. |
L T_ .................... _O_O_ O.-
N s 1
N —e

Single channel emergency stop circuit. This circuit does not have any red-
undancy in the emergency-stop control circuit.
Note: Refer to "Unit programming"!
Switches in pos.:  S1 no cross fault detection
S2 automatic start
Suited up to SIL2, Performance Level d, Cat. 3

L1
'T‘E—stop
13 23
- ' 1
! |
! .
14 |24
K4 K5
N —e o—o
M6670_c

Contact reinforcement by external contactors, 2-channel controlled.
The output contacts can be reinforced by external contactors with forcibly
guided contacts for switching currents > 8 A.
Functioning of the external contactors is monitored by looping the NC
contacts into the closing circuit (terminals S33-S34).
Note: Refer to "Unit programming"!
Switches in pos.:  S1 no cross fault detection
S2 manual start
Suited up to SIL3, Performance Level e, Cat. 4

L1

V6669 ¢

Contact reinforcement by external contactors controlled by one contact
path.
Note: Refer to "Unit programming"!
Switches in pos.:  S1 no cross fault detection
S2 automatic start
Suited up to SIL3, Performance Level e, Cat. 4
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Application Examples

1

M6668_b

2-channel emergency stop circuit without cross fault monitoring.

Note: Refer to "Unit programming"!

Switches in pos.:  S1 no cross fault detection
S2 manual start

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

sliding guard closed

13 .
- =0 O 'I
i
| e W i 0O-0O- 0=
A2(-) S21 14 - -
I ) M6672_¢
Activated No contact
(contact position: closed)

2-channel safety gate monitoring.

Note: Refer to "Unit programming"!

Switches in pos.: S1 no cross fault detection
S2 manual start

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

L1
E-stop
on =
EA | vy -]

M(+)lstt [sss [ssa | st2 [s22 Js2t 13 L
FO—-O=--0=-0-=-0--0-0--0-&-0,
I 65925 i
O e e e — O O _O 4

A2(-) 4

N —e
M6671_b

2-channel emergency stop circuit with cross fault detection
Note: Refer to "Unit programming"!
Switches in pos.: S1 cross fault detection
S2 manual start
Suited up to SIL3, Performance Level e, Cat. 4

L1

Emergency

stop

!

M10096

2-channel emergency stop circuit with cross fault detection
Note: Refer to "Unit programming"!

Switches in pos.:  S2 manual start

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

84



DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

L e s L |

BOBD

e

BROO

H§E Safemaster
e LG5975

o
Netz O
ki O
ke O
13|23
o)

Kz f-

‘14 ‘24

0057272

POEP

M10254

A B 23

DHDD

S33 S34

DO

===
’é' safemaster
‘ LG5925

o

Netz O
ki O
k2 O

oL
/-

006091

==|

PO

SNS12 S7 S22

@@@

124

M10256

B2

T

Netz(O)
ki O
k2 O

K1 -
K2 2—

‘14

%

|===|
H§E safemasier
be LG5925

)ﬁ 7)23
24

0058649

1x0,5...4 mm?
1xAWG 20 to 12

1x0,5...2,5 mm?

1x0,5...2,56 mm?

1x0,5...4 mm?

PS PC
— g4mm/PZ1 g4mm/PZ1 DIN 5264-A;0,5 x 3
THE= 0,8 Nm 0,8 Nm
7 LB.IN 7 LB.IN
A A=8mm A=8mm A=10..12mm A=12mm
ﬂ:u

M10248

2x0,5...2,5 mm?
2 x AWG 20 to 14

1x AWG 20 to 14

2x0,5..1,5mm?
2x AWG 20 to 16

1 x AWG 20 to 14

1 x AWG 20 to 12

=

M10249

A=8mm
1x0,5...2,5 mm?
1x AWG 20 to 14

2x0,5...1,56 mm?
2 x AWG 20 to 16

A=8mm
1x0,5...2,5 mm?
1x AWG 20 to 14

2x0,5...1mm?
2 x AWG 20 to 18

A=10..12mm
1x0,5...1,5mm?
1 x AWG 20 to 16

A=12mm
1x0,5..2,5 mm?
1 x AWG 20 to 14

1T

M10250

A=8mm
1x0,5...4 mm?
1x AWG 20 to 12

2x0,5..2,5 mm?
2 x AWG 20 to 14

A=8mm
1x0,5...2,5 mm?
1 x AWG 20 to 14

2x0,5...1,5mm?
2x AWG 20 to 16

A=10..12mm
1x0,5...2,5mm?
1 x AWG 20 to 14

A=12mm
1x0,5...4mm?
1 x AWG 20 to 12
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DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm) 121
B 113
§ EEEE) I~
i A | B
—Ea o
LG 5925 90 | 225
F LG 5925 PS | 104 | 225
&3 S <
E LG 5925 PC| 111 [ 225
== ©
g
DE | Gerateprogrammierung DE | Montage / Demontage der PS / PC-Klemmenblécke
EN | Setting EN | Mounting / disassembly of the PS / PC-terminal blocks
FR | Programmation de I'appareil FR | Montage / Démontage des borniers PS / PC

[ = i DE | S1 Querschlusserkennung
[ nicht sicher
i o M sicher
o FR | S1 Transversal
ma ) o
O O sans
Shiges foul M avec
==:] without e
with DE | S2 Start
2 Storinode [0 Auto
P outomatic 9 W Hand
L manuol d
=) FR | S2 Reset
"""""" O Auto
B Manu
DE | S1 darf nur bei unbestromtem Gerat betatigt werden! DE | Demontage der steckbaren Klemmenblécke (Stecker)
Die Schalterstellung zeigt den Lieferzustand. 1. Gerét spannungsfrei schalten.
Die Variante LG 5925.54 mit Halbleiter-Meldeausgang hat im- 2. Schraubendreher in die frontseitige Aussparung zwischen
mer Querschlusserkennung Stecker und Frontplatte hineinschieben.
- - - 3. Schraubendreher um seine Langsachse drehen.
EN [ Disconnect unit before setting of S1 L : R
) . . 4. Beachten Sie bitte, dass die Klemmenblécke nur auf dem
Drawing shows setting at the state of delivery zuaehdrigen Steckolatz montiert werden
The variant LG 5925.54 with semiconductor monitoring output 9 9 p -
has always cross fault detection EN | Removing the terminal blocks with cage clamp terminals
- - : 1. The unit has to be disconnected.
FR | Commutation de S1 uniquement hors tension. o .
T . 2. Insert a screwdriver in the side recess of the front plate.
Appareil livré tel que sur le schéma. 3. Turn the screwdriver to the right and left
La variante LG 5925.54 avec sortie transistor de visualisation a ’ eng )
. . D 4. Please note that the terminal blocks have to be mounted on
toujours la reconnaissance de court-circuit transversal. . ) L
the belonging plug in terminations.
FR | Démontage des borniers amovibles

1. Mise hors tension de I'appareil

2. Enfoncer un tourne-vis dans la fente entre la face avant et le
bornier

3. Tourner le tourne-vis pour libérer le bornier

4. Tenir compte du fait que les borniers ne doivent étre montés
qu’a leur place appropriée
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DE | Sicherheitstechnische Kenndaten

EN | Safety Related Data

FR | Données techniques sécuritaires

Anforderung seitens der Sicherheits-
funktion an das Gerat

im High Demand Mode

Demand to our device based on the
evaluated neccessary safety level of
the application

at High Demand Mode

Consigne résultant de la fonction
sécuritaire de l'appareil

au High Demande Mode

Intervall fir zyklische Uberpriifung
der Sicherheitsfunktion

Intervall for cyclic test of the safety
function

Interval du contrble cyclique de la
fonction sécuritaire

PL e with einmal pro Monat
Cat. 3 once per month
nach, acc. to, selon |or Cat. 4 mensuel
EN ISO 13849-1 . einmal pro Jahr
E';tdg‘,'v ith once per year
) annuel
SILCL 3, einmal pro Monat
SIL3 once per month
nach, acc. 1o, selon | ish HET = 1 | mensuel
IEC/EN 62061, -
IEC/EN 61508 SIL CL 2, einmal pro Jahr
SIL2 once per year
with HFT =1 | annuel

EN ISO 13849-1:
Kategorie / Category: 4
PL: e
MTTF 216,7 a (year)
DC.. 99,0 %
ie : 365 d/a (days/year)
&E: 24 h/d (hours/day)
M : 3600 s/cycle

= /h (hour)
IEC/EN 62061
IEC/EN 61508
IEC/EN 61511:
SIL CL: 3 IEC/EN 62061
: B
HFT: 1
DC: 99,0 %
PFH 1,1E-10 h
PFD ¢ 8,2E-05 (Low Demand Mode)
T 20 a (year)

) HFT = Hardware-Fehlertoleranz

Hardware failure tolerance
Tolérance défauts Hardware

|nfo

DE

Die angefuihrten Kenndaten gelten fiir die Standardtype.
Sicherheitstechnische Kenndaten flr 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 |'utilisateur.
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0269441

Safety Technique

SAFEMASTER
Safety Module for Elevator Controls
LG 5925.03/034

DOLD

Function Diagram

st |

S2

K1

|
|
|

"
—

i

supply voltage connected with automatic start M9624 a

Your Advantages
¢ For elevators according to EN 81-20/-50

Features

¢ 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

- Directive 2014/33/EU for elevators

Output: 3 NO contacts, 1 NC contact

Single or 2-channel operation

Line fault detection on On-button

Manual restart or automatic restart, switch S2

With or without cross fault monitoring in the loop, switch S1

LED indicator for state of operation

LED indicator for channel 1 and 2

Degree of protection IP40; can be mounted in cabinets and installations

with lower degree of protection without additional measures

(depending on ambient conditions)

¢ Wire connection: also 2 x 1.5 mm? stranded ferruled (isolated),
DIN 46 228-1/-2/-3/-4 or
2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3

¢ As option with pluggable terminal blocks for easy exchange of devices
- with screw terminals
- or with cage clamp terminals

e Width 22.5 mm

Approvals and Markings

q3

" Product Safety
Functional
Safety

©

A025518

TUVRheinland

www.tuv.com
1D 0600000000

Block Diagram

A1(+) A2 S11 S12S22 S33S34 13 23 33 41
O-O—

r Ny . m—— — m——

overvoltage- and
short circuit protection

monitoring
logic

AN

M10649  S21

14 24 34 42

Applications

Bridging of the door and locking switches while moving the elevator in the
unlocking zone with open doors according to EN81-20/-50 for elevators
for people and loads.

Indicators
LED Netz: on when supply connected
LED K1/K2: on when relay K1 and K2 energized

Circuit Diagram

A
A1 13| 2333
———— s33ls34| 41| 42|— - =+ =+
5, [A1+ [s11 |13 |23 |33 41|
S2| KL fF-f--rf--fpmm-
S33]
S34| K2 f-fm-smmfpmm-
[n2 21 |14 l2a |4 42'
—_— Sti[st2|s21fs22 =« = - =
M10536
A2 (142434

Connection Terminals

Terminal designation

Signal description

Al+ +/L
A2 -/N
S12, S22, S33, S34 Inputs
311, 821 Outputs

13, 14, 23, 24, 33, 34

Positive driven NO contacts for
release circuit

41,42

Positive guided indicator output
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Notes

Line fault detection on On-button:

The line fault detection is only active when S12 and S22 are switched
simultaneously. If The On-button is closed before S12, S22 is connected
to voltage (also when line fault across On-Button), the output contacts will
not close. A line fault across the On-button which occurred after activation
of the relay, will be detected with the next activation and the output con-
tacts will not close.

The terminal S21 permits the operation of the device in IT-systems with
insulation monitoring, serves as a reference point for testing the control
voltage and is used to connect the loop when cross fault monitoring is
selected.

Connecting the terminal S21 to the protective ground bridges the internal
short-circuit protection of Line A2 (-). The short-circuit protection of line
A1 (+) remains active.

To alter the functions automatic start - manual start and with or without
cross fault monitoring, the switches S1 and S2 are used. These are loca-
ted behind the front cover (see unit programming).

The setting with or without cross fault monitoring is made with S1.

Switch S2 is used to select automatic or manual restart. Additionally, for
the function "automatic restart", terminals S33 and S34 have to be bridged.
Connect the device according to application examples.

Technical Data

Input circuit

Nominal Voltage U,:

LG 5925: AC/DC 24V
Voltage range: 0.9..1.1U,
Nominal consumptionatU,: DCca.1.5W
Min. Off-time: 250 ms
Control voltage on S11atU: DC22V
Control current typ. over

S12, S22 30 mA at U,
Min. voltage on S12, S22

when relay activated DC20V
Short-circuit protection: Internal PTC
Overvoltage protection: Internal VDR
Output

Contacts: 3 NO, 1 NC contact

The NO contacts are safety contacts.
The NC contacts 41-42 can only be used for monitoring.

Operate delay typ. at U;:

Manual start: 30 ms
Automatic start: 350 ms
Release delay typ. at U;:

Disconnecting the supply: typ. 20 ms
Disconnecting S12, S22: typ. 15 ms
Contact type: forcibly guided
Nominal output voltage: AC 250 V

Thermal current | :

Switching capacity

to AC 15:

NO contacts:

NC contacts:

to DC 13:

NO contacts:

NC contacts:

Electrical contact life
to5A, AC230V cos ¢ =1:
Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

DC see limit curve for arc-free operation
max. 5 A per contact
(see quadratic total current limit curve)

3A/AC230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1

>2.2x 10° switching cycles
max. 1 200 operating cycles / h

10A gL IEC/EN 60 947-5-1
B6A

> 20 x 108 switching cycles

Technical Data

General Data

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
-40..+85°C
<2.000 m

4 kV / 3 (basis insulation) IEC 60 664-1
IEC/EN 61326-3-1, EN 12016
Limit value class B EN 55 011

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 |IEC/EN 60 068-2-6

frequency 10 ... 55 Hz

15/055/ 04 IEC/EN 60 068-1
EN 50 005

Plus-minus terminal screws M 3.5

box terminals with wire protection or

cage clamp terminals

DIN rail

210g

IEC/EN 60 715

Width x height x depth
LG 5925:

225 x 90 x 121 mm

LG 5925 PC: 225 x 111 x 121 mm
LG 5925 PS: 225 x 104 x 121 mm
Standard Type

LG 5925.03/034 AC/DC 24V

Article number:

¢ Output:

¢ Nominal voltage U,
* Width:

0064797

3 SchlieBer, 1 Offner
AC/DC 24 V

22,5 mm
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Ordering Example
LG 5925.03 _ _

/034 AC/DC 24V

Nominal voltage

Type of terminals
without indication:
terminal blocks fixed
with screw terminals
PC (plug in cage clamp):
pluggable terminal blocks
with cage clamp terminals
PS (plug in screw):
pluggable terminal blocks
with screw terminals
Contacts

Type

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

- Power supply not connected
- Cross fault between S11 and S21

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

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

LED "K2" lights up,
but "K1" 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

Manual start mode:

- Line fault on start-button (disconnect
power supply and remove fault)

Automatic start mode:

- S33-S34 not bridged

- A safety relay is welded
(replace device)

- Incorrect setting of switch S1

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.
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Characteristics
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Lot

M5834 ¢
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switching voltage VDC
/|

0

0,1 03 05 1 3
—= switching current A

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

Arc limit curve under resistive load

TP A
L e y
\
AN
\
60 Y
AN
\
\
45 5
30 N
\ \
\
\
15 N
\
\
\
T T 1 T 1 T (=
0 10 20 30 50 60
M11703

device mounted away from
——— heat generation components.
max. current at 55°C over

3 contact path = 3A £ 3x3°A’ = 27A°

device mounted without distance heated by

— — — devices with same load.
max. current at 55°C over

3 contact path = 1A 2 3x1%A% = 3p?

2_ 12,2 2
SP=1 4+
|1, |2, |3 - current in contact paths

Quadratic total current limit curve



Application Examples

on
E' Spos! SPos
Al(+)|S11 33 834 512 322 13 [23 .
r o ——— .O

I 165925 i

L1

Contact reinforcement by external contactors, 2-channel controlled.
Functioning of the external contactors is monitored by looping the NC
contacts into the closing circuit (terminals S33-S34).
Note: Refer to "Unit programming"!
Switches in pos.:  S1 no cross fault detection

S2 manual start
Suited up to SIL3, Performance Level e, Cat. 4

L1

On
_" Spos! SPos
511 833 534 812 822 821 13
rO—

I 165925 i

M11666

2-channel circuit with cross fault detection

Note: Refer to "Unit programming"!

Switches in pos.: S1 cross fault detection
S2 manual start

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




DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

BOBR
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B e

o
Netz O
ki O
ke O
3 |23
oL

KZ -~

%‘u

0057272

PP

M10254

A B3 23

DD

533 S34

HDODD

==
’é' safemaster
x LG5925

o

Netz O
ki O
ke O

oL
/-

0060911

==|

BPOS

SNS12 S21 522

%@@@

24

M10256

==

Ais
S33|534
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NetzO
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k2 O

LT
oy

u‘u

===

===
’é' safemaster
‘ LG5925

0058649

H H
B2

SIS
A2

2

BE=

5 2., .
SESiE]
[y ——
HEEE

SISSIS)

S21|522
| 24

10255

M10248

1x0,5...4 mm?
1xAWG 20 to 12
2x0,5...2,5 mm?
2 x AWG 20 to 14

1x0,5...2,56 mm?
1xAWG 20 to 14

2x0,5...1,5mm?
2x AWG 20 to 16

1x0,5...2,56 mm?
1 x AWG 20 to 14

1x0,5...4 mm?
1 x AWG 20 to 12

PS PC
- @4 mm/PZA g4 mm/PZA DIN 5264-A; 0,5 x 3
TS 0,8 Nm 0,8 Nm
7 LB.IN 7 LB.IN
A A=8mm A=8mm A=10..12mm A=12mm
S:u

=

M10249

A=8mm
1x0,5..2,56 mm?
1x AWG 20 to 14

2x0,5...1,5mm?
2 x AWG 20 to 16

A=8mm
1x0,5..2,5 mm?
1x AWG 20 to 14

2x0,5..1mm?
2 x AWG 20 to 18

A=10..12mm
1x0,5...1,5mm?
1 xAWG 20 to 16

A=12mm
1x0,5...2,5 mm?
1 x AWG 20 to 14

i

M10250

A=8mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5..2,5 mm?
2 x AWG 20 to 14

A=8mm
1x0,5...2,5 mm?
1x AWG 20 to 14

2x0,5...1,5mm?
2x AWG 20to 16

A=10..12mm
1x0,5..25mm?
1 x AWG 20 to 14

A=12mm
1x0,5...4 mm?
1 x AWG 20 to 12
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DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm) 121
B 113
HEEEE = o
== ° A
F — = LG 5925 90 [225
3 = <| |LG5925PS| 104 | 225
E — LG 5925 PC| 111 | 225
== ©
S5EE S
DE | Gerateprogrammierung DE | Montage / Demontage der PS / PC-Klemmenblécke
EN | Setting EN | Mounting / disassembly of the PS / PC-terminal blocks
FR | Programmation de I'appareil FR | Montage / Démontage des borniers PS / PC

e
[ i DE | S1 Querschlusserkennung
CInicht sicher
i o Msicher
L ) el FR | S1 Transversal
O Osans
%&cﬁ fault Havec
ma: ] without o]
wih
52 Sigrinoge DE | S2 Start
3 P LAuto
L manuol d B Hand
nnnnnn = FR | S2 Reset
ClAuto
EManu
DE | S1 darf nur bei unbestromtem Gerat betatigt werden!
Die Schalterstellung zeigt den Lieferzustand.
EN | Disconnect unit before setting of S1
Drawing shows setting at the state of delivery
FR | Commutation de S1 uniquement hors tension.
Appareil livré tel que sur le schéma.

DE

Demontage der steckbaren Klemmenblécke (Stecker)

1. Gerat spannungsfrei schalten.

2. Schraubendreher in die frontseitige Aussparung zwischen
Stecker und Frontplatte hineinschieben.

3. Schraubendreher um seine Langsachse drehen.

4. Beachten Sie bitte, dass die Klemmenblécke nur auf dem
zugehdrigen Steckplatz montiert werden.

EN

Removing the terminal blocks with cage clamp terminals
1. The unit has to be disconnected.

2. Insert a screwdriver in the side recess of the front plate.
3. Turn the screwdriver to the right and left.
4.

Please note that the terminal blocks have to be mounted on

the belonging plug in terminations.

FR

Démontage des borniers amovibles
1. Mise hors tension de I'appareil

2. Enfoncer un tourne-vis dans la fente entre la face avant et le

bornier
3. Tourner le tourne-vis pour libérer le bornier

4. Tenir compte du fait que les borniers ne doivent étre montés

qu’a leur place appropriée
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DE | Sicherheitstechnische Kenndaten

EN | Safety Related Data

FR | Données techniques sécuritaires

Anforderung seitens der Sicherheits-
funktion an das Geréat

Intervall fir zyklische Uberpriifung
der Sicherheitsfunktion

Demand to our device based on the
evaluated neccessary safety level of
the application.

Intervall for cyclic test of the safety
function

Consigne résultant de la fonction
sécuritaire de l'appareil

Interval du contréle cyclique de la
fonction sécuritaire

PL e with
Cat. 3

nach, acc. to, selon |or Cat. 4

einmal pro Monat
once per month
mensuel

EN ISO 13849-1

einmal pro Jahr

nach, acc. to, selon | it "HET = 1

PL d with

once per year
Cat. 3 annuel
SILCL 3, einmal pro Monat
SIL3 once per month

mensuel

IEC/EN 62061, SILOL2
IEC/EN 61508 ST

with HFT = 1

einmal pro Jahr
once per year
annuel

EN ISO 13849-1:
Kategorie / Category: 4
PL: e
MTTF ;. 176,2 a (year)
DC, 99,0 %
&e : 365 d/a (days/year)
Ee' 24 h/d (hours/day)
Lyc_le : 3600 s/cycle

=1 /h (hour)
IEC/EN 62061
IEC/EN 61508:
SIL CL: IEC/EN 62061
SIL: IEC/EN 61508
HFT": 1
DC: 99,0 %
PFH,: 2,66E-10 ht
T.: 20 a (year)

) HFT = Hardware-Fehlertoleranz
Hardware failure tolerance
Tolérance défauts Hardware

|nfo

erhalten Sie auf Anfrage.

DE | Die angefiihrten Kenndaten gelten fir die Standardtype.
Sicherheitstechnische Kenndaten flr andere Gerateausflihrungen

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.

doivent étre définies par I'utilisateur.

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
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0258918

Safety Technique

SAFEMASTER
Emergency Stop Module With Time Delay
LG 5928

DOLD

Function Diagram

On | |

E-Stop |

K1 | |

K2 |

Kit | |

K2t

* Line fault detection

Your advantage

¢ Compact, flexible and safe

¢ Short response time

* Ideal for designs according to the new safety standards

Features
¢ 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 and IEC/EN 61511
¢ Output: 2 NO instantaneous contacts and 1 release delay contact
¢ 1- or 2-channel connection
¢ Line fault detection at the ON pushbuttons at connection on
terminals S33-S34
¢ Manual restart with button on S33-S34 or automatic restart with
bridge between S13-S34
With or without cross fault monitoring in the E-stop loop
Indication for released time circuit
LED indication for supply, channel 1/2 and release delayed contacts
Wire connection: also 2 x 1.5 mm? stranded ferruled (isolated),
DIN 46 228-1/-2/-3/-4 or 2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3
¢ As option with pluggable terminal blocks for easy exchange of devices
- with screw terminals
- or with cage clamp terminals
e Width 22.5 mm

Approvals and Markings

@ (©)

Canada / USA A025518

*) see variants

Application

Protection of people and machines
* Emergency stop circuits on machines, Stop category 1 can be realised

at the On-pushbutton v Miono  Monitoring of safety gates
Block Diagram Indicators
upper LED: on when supply connected
Al(+) A2(- S1(+)S13 S22 S32512S33 S34 13 23 37
- ). <.)_ - ( ) O =0 O == == O0-0-0="-- lower LEDs: on, when relay K1 and K2
| i resp. K1,and K2, energized
I i
1| overvoltage and overvoltage timer -\ kit i Circuit Diagram
i short circuit protection logic release delay K1 .
1 ' Atlar| 13|23
1 |
| s i |_ ------- $33)534[S13|532| = + =+ — - = - \
1 Ki K2 Kit K2t 1 . 1
! R CL AN !
1 K1 K2 | Kit K2t [ !
i y P .
: " AR AN g ! i
! | 1 .
1 [ !
G S Y -O0~-0-O=+— | !
M9972 a S21(-) 14 24 38 i [
i !
i !

At st1[s12|s21s22/= - = - = = - !

A2|38[14]24 19840_b

LG 5928.41
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Connection Terminals

Terminal designation Signal description

Al(+) +/L
A2 (-) -/N
S11, S21, S13, S33 Inputs
S12, S22, S32, S34 Outputs

Positive driven NO contacts for

13, 14,23, 24 L
release circuit
Positive guided No contacts for
37, 38 Lo
release delay circuit
Notes

To select automatic restart terminals S13 - S34 must be bridged, S33 -
S34 must be opened. Open terminals S13 - S34 select manual restart, the
On-button must then be connected to S33 - S34.

Line fault detection on On-button:

The line fault detection is only active when the time delayed relais K1, and
K2 have released and then S12 (channel A) and S32 (channel B) are swit-
ched simultaneously. If the On-button is closed before S12, S32 is connec-
ted to voltage (also when line fault across On-button), the output contacts
will not close. The unit will not restart before the time delay is finished.

A line fault across the On-button which occurred after activation of the
relay, will be detected with the next activation and the output contacts will
not close. If a line fault occurs after the voltage has been connected to
S12, S32, the unit will be activated because this line fault is similar to the
normal On-function.

The unit can be operated with single channel and 2-channel operation
with cross fault monitoring. For connection please refer to application ex-
amples.

The terminal S21 permits the operation of the device in IT-systems with
insulation monitoring, serves as a reference point for testing the control
voltage and is used to connect the E-stop loop when cross fault monitoring
is selected.

Connecting the terminal S21 to the protective ground bridges the internal
short-circuit protection of Line A2(-). The short-circuit protection of line
A1(+) remains active.

Technical Data

Input

Nominal voltage U, DC 24V
Voltage range: 0.9..1.1U,
Nominal consumption: approx. 3.5 W

Min. Off-time: 1s

Control voltage S11: DC 23V at U device not activated
Control current via $12,S32:  each 40 mA at U,

Min. voltage

to terminals S12, S32: DC 19 V device not activated

Short-circuit protection: Internal PTC

Overvoltage protection: Internal VDR

Output

Contacs: 2 NO contacts instantaneous, and

1 contact release delay
Operating time typ. at U,

manual start: 25 ms
automatic start at U 100 ms
Release delay typ. at U,:

in case of break of

supply voltage: 20 ms
in case of break of

S12, S22 and S32: 10 ms

Technical Data

Time delay tv
(release delayed):

Repeat accuracy:
Contact type:
Nominal output voltage:

Max switching current:
Thermal current |
in 1 contact path:
13/ 14 or 23/ 24:
37/38:

Switching capacity
to AC 15

NO contact:

to DC 13

NO contacts:
Electrical life

to AC15at2 A, AC 230 V:

Permissible operating
frequency:

Short circuit strength
max. fuse rating
13/14 or 23/ 24:

37/ 38:

Line circuit breaker:

Mechanical life:

General Data

Auxilary supply must be connected for

time delay

Time ranges:

01 ... 1s 3.0 ... 30s
03 .. 3s 6.0 ... 60s
05 .. 5s 30 .. 300s
1.0 ... 10s

Other ranges or values on request

+ 1 % of setting value

forcibly guided

AC 250V

DC: see limit curve for arc-free operation
DC: see limit curve for arc-free operation

max. 8 A (see quadratic total current limit curve)
max. 6 A (see quadratic total current limit curve)

3 A/AC 230V IEC/EN 60 947-5-1
2A/DC24V
105 switching cycles IEC/EN 60 947-5-1

max. 360 switching cycles / h
with short release delay time

10A gL IEC/EN 60 947-5-1
4AgL IEC/EN 60 947-5-1
B6A

(max. short circuit current + 300 A)
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

-25..+55°C
-25..+85°C
<2.000 m

4kV/2 IEC 60 664-1
IEC/EN 61 326-3-1, IEC/EN 62 061
Limit value class B EN 55 011

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,

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
25/055/04 IEC/EN 60 068-1
EN 50 005

Plus-minus terminal screws M3.5 box
terminals with wire protection

DIN rail IEC/EN 60 715
approx. 210 g

Width x height x depth:
LG 5928:

LG 5928PC:

LG 5928PS:
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UL-Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use

applications”
Nominal voltage U,:
Ambient temperature:

Switching capacity:
Ambient temperature 45°C

Ambient temperature 55°C:

Wire connection:
Screw terminals fixed:
Plug in screw:

Plug in cage clamp:

DC 24V

-15 ... +55°C

Contact 13/14 and 23/24:
Pilot duty R300

6A 250Vac Resistive

6A 24Vdc Resistive or G.P.
Contact 37/38:

8A 250Vac Resistive

8A 24Vdc Resistive or G.P.

Contact 13/14 and 23/24:
Pilot duty R300

5A 250Vac Resistive

5A 24Vdc Resistive or G.P.
Contact 37/38:

7A 250Vac Resistive

7A 24Vdc Resistive or G.P.

60°C / 75°C copper conductors only
AWG 20 - 12 Sol/Str Torque 0.8 Nm
AWG 20 - 14 Sol Torque 0.8 Nm
AWG 20 - 16 Str Torque 0.8 Nm
AWG 20 - 12 Sol/Str

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

Standard Type

LG 5928.41/61 DC24V 1..10s

Article number:
e Output:

0061683
2 NO contacts instantaneous and

1 NO contacts release delayed

Time delay tv:

* Nominal voltage U,
* Width:

DC 24V
1..10s
22.5 mm

Variants
LG 5928.41/61:

LG 5928.41/001/61:

LG 5928.41/100/61:

LG 5928.41/101/61:

with redundant time circuits to dis-
connect K1t and K2t, adjustable time.
Each time circuit operats one output relay

as LG 5928.41/61, but with fixed time
delay

Fixed times:1s,3s,5s,10s,300s
other values on request

as LG 5928.41/61, but deactivation of the
first time relay deactivates the second
time relay i. e. both relays switch off
simultaneously

as LG 5928.41/100/61, but with fix
time delay

Fixed times:1s,3s,55s,10s,300 s
other times on request

Ordering example for variants:

LG 5928 .41

/61 DC24V 1..10s

Fixed times :l

0.1 .. 1s
03 ... 3s
05 ... 5s
1 ... 10 s
30 ... 300 s

— Nominal voltage U,
UL-approval

Variant, if required

Type of terminals
Without indication:
terminal blocks fixed
with screw terminals
PC (plug in cage clamp):
pluggable terminal blocks
with cage clamp terminals
PS (plug in screw):
pluggable terminal blocks
with screw terminals

Contacts

Type
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Troubleshooting

Failure

Potential cause

LED "Power" does not light up

Power supply A1/A2 not connected

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

- A 1-channel switch-off occurred on
S12 (switch channel off on
S22 e. g S32)

LED "K2" lights up,
but "K1" remains off

- Safety relay K2 is welded
(replace device))

- A 1-channel switch-off occurred on
S22 e. g. S32 (switch channel off
on S12)

Device cannot be activated

- The delayed contacts are not yet
switched off

- Safety relay is welded
(replace device)

- Min. one of this connection is not
present (S11-S12, $11-S32, S21-S22)

Manual start mode:

- Line fault on start-button (disconnect
power supply and remove fault)

- Automatic start mode:
S13-S34 are not bridged

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.
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Characteristics

250
200 \

150
100 ™
75
50 ™~
40
30

20
15

—m=— Switching voltage U [=V]

10

0,2 04 07 1 2 3 4 6

—  Switching current | [A]

safe switch-off, no standing arc
max. 1 switching cycle/s

Limit curve for arc-free operatio

M2643_a

s 1P (A
200
= = — — — 164A’max
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~
100 Se
50 s
~
0
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0 10 20 30 40 50 60
M9971

device mounted on distance with air circulation.

max. current at 55°C over

3 contactrows = 2x(7A)° + (5A)" =123A°

device mounted without distance heated by

devices with same load,
max current at 55°C over
3 contactrows = 3x (3A)” = 27A°

2_ 12, 92 2
SP=P+ L+ 1
|1, |2, |3 - current in contactrows

Quadratic total current limit curve



Application Examples

B
()
on 1:‘_ Emergency
E . " ] stop
Al(+)] S11 1§33 S34 $32 13 . ..
-_ . — . — — . — v (O ——— ._.O-.0.0i
1
i 1G5928.41 i
.L ......... — )6 —— ———— -O -O —Ol
TAZ(-) S21 S22 14
N —eo
@) M9976 b

Single channel emergency stop circuit. This circuit does not have any
redundancy in the emergency-stop control circuit.
Suited up to SIL2, Performance Level d, Cat. 3

L1
+) _
on =
B | b -]
M st Iss3 [sse | s12 fs2 fs2t 13 L
FO= O = -0=0 =00 =" '—O—O"O'I
I 165928 41 ]
O == O () 0.0 -0 A
A2(-) st [s32 1% T -
N _
() M9974_a

2-channel emergency stop circuit with cross fault monitoring.
Suited up to SIL3, Performance Level e, Cat. 4

Li—e ’
(+)

Emergency!

M(+)[S11 |s33

= e a——
1
1

@ ---I3--

-
=
=
=
o
=
©
©
3
)
o

auto-start
4

Contact reinforcement by external contactors controlled by one contact

path. S33 - S34 must stay open on auto start.

Suited up to SIL3, Performance Level e, Cat 4, if the external contactors
are in the same cabinet and the wiring is short circuit and crossfault prove.

L1—9
(+)
Emergency
stop
on K4 (ol
E- —=ihea]
K5
S S33 |S34 S12 S22 S21 |13 |23 ..
- RS e W . - - _i
| 1G5928.41 1
[ TR e .l
S11 |S32 24
6L &
N ¢ .
() M9975_c

Contact reinforcement by external contactors, 2-channel controlled. The
output contacts can be reinforced by external contactors with forcibly gui-
ded contacts for switching currents > 8 A e.g. 6 A.

Functioning of the external contactors is monitored by looping the NC con-
tacts into the closing circuit (terminals S13-S34 or S33-S34).

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

L1
(+) sliding protection grid
closed
on é
Al(+)]S11 L3 S34 S12 [S32 13 .
~O- _ e . - = 'O'I
| 165928.41 i
Lo === R o . 0-0O 0=
A2(-) S21 [S22 14 -
N
¢ i , M9977 b
acitve NO-contact
(contact position: closed)

2-channel safety gate monitoring.
Suited up to SIL3, Performance Level e, Cat. 4
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

BEED
R

% safemaster
oo LG5928

Netz
K1
K2
K1t
K2t

@

1-10s
0061683

o

M10465

AW 32 13 23

PODD

533 534 513 S32

BDOHD

I===|
safemaster
& Tosozs

0063263

==
SO

SN_S12_S21 S22

DODHD

A2 38 1% 24

M10467

AW 32 13|23
5335341513 532

I==|
‘smemnszﬂ

oo L G5928
Netz

==

S21(522
U | 24

M10248

1x0,5...4 mm?
1xAWG 20 to 12

2x0,5...2,5 mm?
2 x AWG 20 to 14

1x0,5...2,56 mm?
1xAWG 20 to 14

2x0,5...1,5mm?
2x AWG 20 to 16

1x0,5...2,56 mm?
1 x AWG 20 to 14

1x0,5...4 mm?
1 x AWG 20 to 12

PS PC
- @4 mm/PZA g4 mm/PZA DIN 5264-A; 0,5 x 3
TS 0,8 Nm 0,8 Nm
7 LB.IN 7 LB.IN
A A=8mm A=8mm A=10..12mm A=12mm
S:u

=

M10249

A=8mm
1x0,5..2,56 mm?
1x AWG 20 to 14

2x0,5...1,5mm?
2 x AWG 20 to 16

A=8mm
1x0,5..2,5 mm?
1x AWG 20 to 14

2x0,5..1mm?
2 x AWG 20 to 18

A=10..12mm
1x0,5...1,5mm?
1 xAWG 20 to 16

A=12mm
1x0,5...2,5 mm?
1 x AWG 20 to 14

i

M10250

A=8mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5..2,5 mm?
2 x AWG 20 to 14

A=8mm
1x0,5...2,5 mm?
1x AWG 20 to 14

2x0,5...1,5mm?
2x AWG 20to 16

A=10..12mm
1x0,5..25mm?
1 x AWG 20 to 14

A=12mm
1x0,5...4 mm?
1 x AWG 20 to 12
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DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm)
B
§ EEEE I~ f
|
= o
I: el o
l: o D
== ©
£
DE | Montage / Demontage der PS / PC-Klemmenblécke
EN | Mounting / disassembly of the PS / PC-terminal blocks
FR | Montage / Démontage des borniers PS/PC

DE

Demontage der steckbaren Klemmenbloécke (Stecker)

1. Gerat spannungsfrei schalten.

2. Schraubendreher in die frontseitige Aussparung zwischen
Stecker und Frontplatte hineinschieben.

3. Schraubendreher um seine Léngsachse drehen.

4. Beachten Sie bitte, dass die Klemmenbldcke nur auf dem
zugehorigen Steckplatz montiert werden.

EN

Removing the terminal blocks with cage clamp terminals

1. The unit has to be disconnected.

2. Insert a screwdriver in the side recess of the front plate.

3. Turn the screwdriver to the right and left.

4. Please note that the terminal blocks have to be mounted on
the belonging plug in terminations.

FR

Démontage des borniers amovibles

1. Mise hors tension de I'appareil

2. Enfoncer un tourne-vis dans la fente entre la face avant et le
bornier

3. Tourner le tourne-vis pour libérer le bornier

4. Tenir compte du fait que les borniers ne doivent étre montés
qu’a leur place appropriée

A B
LG 5928 90 | 22,5
LG 5928 PS 104 | 22,5
LG 5928 PC 111 | 225
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DE | Sicherheitstechnische Kenndaten (nur Sofortkontakte) DE | Sicherheitstechnische Kenndaten (nur verzégerte Kontakte)
EN | Safety related data (only instantaneous contacts) EN | Safety related data (only delayed contacts)

FR | Données techniques sécuritaires (contact instantané) FR | Données techniques sécuritaires (contact retardée)

EN ISO 13849-1: EN ISO 13849-1:

Kategorie / Category: 4 Kategorie / Category: 3

PL: e PL: d

MTTF . 351,8 a (year) MTTF . 495,4 a (year)

DC, 99,0 % DC,_ : 97,3 %
&e : 365 d/a (days/year) dy: 365 d/a (days/year)
Ee- 24 h/d (hours/day) h,: 24 h/d (hours/day)
L 3600 s/cycle b e 3600 s/cycle

R /h (hour) 2 /h (hour)

IEC/EN 62061 IEC/EN 62061

IEC/EN 61508 IEC/EN 61508

IEC/EN 61511: IEC/EN 61511:

SIL CL: 3 IEC/EN 62061 SIL CL: 2 IEC/EN 62061

. IEC/EN 61508 / . IEC/EN 61508 /

SIL: 3 IEC/EN 61511 SIL: 2 IEC/EN 61511
HFT": 1 HFT": 1

DC: 99,0 % DC: 97,3 %

PFH,: 1,37E-10 h PFH,: 2,76E-10 h

T 20 a (year) T 20 a (year)

9 HFT = Hardware-Fehlertoleranz 9 HFT = Hardware-Fehlertoleranz

Hardware failure tolerance Hardware failure tolerance
Tolérance défauts Hardware Tolérance défauts Hardware

|nfo

DE | Die angefuhrten Kenndaten gelten fur die Standardtype.
Sicherheitstechnische Kenndaten flr andere Gerateausfiihrungen erhalten Sie auf Anfrage.

Die sicherheitstechnischen Kenndaten der kompletten Anlage missen 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.

Anforderung seitens der Sicherheits-
funktion an das Gerat

Demand to our device based on the
evaluated neccessary safety level of
the application.

Consigne résultant de la fonction
sécuritaire de 'appareil

Intervall fr zyklische Uberpriifung
der Sicherheitsfunktion

Intervall for cyclic test of the safety
function

Interval du contréle cyclique de la
fonction sécuritaire

PL e with
Cat. 3
nach, acc. to, selon |or Cat. 4

einmal pro Monat
once per month
mensuel

EN ISO 13849-1

einmal pro Jahr

SIL3
nach, acc. to, selon with HFT = 1

PL d with

once per year
Cat.3 annuel
SILCL 3, einmal pro Monat

once per month
mensuel

IEC/EN 62061,

EN 61511

SILCL 2, einmal pro Jahr
IEC/EN 61508 SIL2 once per year
with HFT = 1 | annuel
nach, acc. to, selon einmal pro Jahr
SIL3 once per year

annuel
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0221548

Safety Technique

SAFEMASTER
Emergency Stop Module
BD 5935

DOLD

Product Description

The BD 5935 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.

Your Advantages

* Safe disconnection of electrical circuits

¢ Line fault detection on ON pushbutton

¢ Gold plated contacts to switch low loads (signal to PLC)
* Optionally cross fault detection in emergency stop circuit
* Easy exchange of devices by removable terminal strips

Features

¢ 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

1- or 2-channel connection

Operating state display

LED display for channels 1 and 2

Overvoltage and short circuit protection

Wire connection: also 2 x 1.5 mm? stranded ferruled (isolated),
DIN 46 228-1/-2/-3/-4 or

2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3

Output: optionally 1 NO /1 NC or 3 NO / 1 NC contacts
Optionally automatic ON function or activation via the ON pushbutton
With fast auto start as option

Width 45 mm

Function Diagram

Approvals and Markings

" Product Safety
Functional
Safety

=

TOVRheinland

www.tuv.com
1D 0600000000

A o

Canada / USA

A025518

Pushbutton | |

On

Emergency-

stop (0f) | |_| |

K2 |

K3 | | | * Short-circuit detection
at the On pushbutton

* see variants

Applications

Protection of persons and machines
- Emergency-stop circuits on machines

M 6742 - Monitoring of safety gates
Block Diagram Indication
upper LED: on when supply voltage connected
I_A1 +).A2(_.)_ 5 _SH . _312 2 . 833_?1 s _8_63_%_41_ = lower LEDs: on when relay K2 and K3 active
overvoltage -
and short circut monitoring Ao\
protection logic KZ\' \V \

M7023_a 14 24 34 42

S21/PE(-)
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Unit Programming

M8305_a

plate

/

Emergency-stop no
cross fault detection
Emergency-stop
cross faull detection

r1

S1

Auto start

OO O

S2
Manual start

M7483

Circuit Diagrams

]

!--1(+)|s11|swz|522| | |13 21|—-|
| :
m|A1 [s22 13 L i
I s12 ke C-t-----7--- I
1 533 i
e [ S -\ !
; a2 s21/pE et !
21 A
= 1rE sss|sa4| | |14|22 (—)}"
M7792_b

BD 5935.16
A Ms11|s12ls22] 13| 23| 33| 41| = -
I ) 1

|
Slpn [s22 13]23[3 4
U stg ke -t/-f-oF--- 1
1 533 i
e [ Y AT - !
i T2 Tsogpe l1aloalss 2 !
21 a1
Tre[538 s34|14|24 34|42 (—)}

M7372 b

BD 5935.48
A A stelst2]sa2] 13| 23| 31| 41| = -
N D) 1
| :
11 /AT 152 TN
Iosig ke /- I
1 533 i
L sl W !
| w2 Iszipe laloalao [0 !
1

- [s2 2

@

3834|14|24|32|42|(_) -
M9245

BD 5935.52

A
- «|(+)|T11|T12|T22| | |13 21|
I
11 AT 1122 3 {2l
I To| ke -p--m--7---
1 133
i [
| [n2 Tro1/PE 14 %2
T 72
R EE | |14|22 (—)}"
M10458

BD 5935.16/200

N
N (CD)
Do M2 i3 j2s)ss at
I T2l ke -to-f-o---
1 133
EET] I ---
i |

|A2 |T21/PE 14 24|34 ‘42
_ . ™
/PE

T11|T12|T22

13 23|33 41|—'

)
M7373 ¢

BD 5935.48/200

T33|T34 14|24 34|42 AZ}__

Connection Terminals

Terminal designation

Signal description

Al(+) +/L
A2 (-) -/N
S12, 822, S33, S34, Inputs
T12,T22,T33, T34 P
S11, S21/PE,

1 TaUPE Outputs

13, 14, 23, 24, 33, 34

Forcibly guided NO contacts for
release circuit

21,22,31, 32,41, 42

Forcibly guided indicator output

104

Notes

Ifthe ON pushbutton was already closed before the voltage was applied at
S12, S22 (also in the case of line fault via the ON pushbutton), the output
contacts cannot be switched on.

A line fault at the ON pushbutton which occured after activation of the unit
is recognized when switching on takes place again and switching-on of the
output contacts is prevented. If a line fault occurs at the ON pushbutton
after the voltage has already been applied at S12 and S22, unwanted
activation occures because this line fault can not be distinguished from the
regular switching-on function. The PE testing terminal allows the units to
be also operated in IT networks with insulation monitoring. It also serves
as a reference point for checking the control voltage and as a connection
contact in the event of an emergency-stop with cross fault detection.

Because of the gold-plated contacts the BD 5935 can be used to switch
small loads 1 mVA ... 7 VA, 1 mW ... 7 W in the range of 0.1 ... 60 V,
1...300 mA. The gold-plated contacts allow also to switch the maximum
current but the gold plating will be burnt off. After that the contacts cannot
be used any more to switch the small loads.

One or more extension modules BN 3081 or external contactors with
forcibly guided contacts can be used to multiply the number of contacts
of the emergency-stop module BD 5935.

The switches S1 and S2 are provided for the following selection possibi-
lities: Automatic-start, manual-start and emergency-stop with or without
cross fault detection. These switches are located behind the front cover
panel (see unit programming diagrams).

Switch S2 s for selecting automatic or manual Start. In addition, terminals
S33 and S34 must be jumpered for "automatic start function”.

Selection of the operating mode with or without cross fault detection at
the emergency-stop pushbutton is performed via the switch S1. The unit
must be connected as shown in the application example.



Technical Data

Input
Nominal voltage U,:

Voltage range:

at 10% residual ripple:
at 48% residual ripple:
Nominal consumption:
Nominal frequency:
Recovery time:

Control voltage at S11:

Control current via S12, S22:

Minimum voltage at
terminal S12, S22:

AC 24,42, 48,110, 115,120, 127,230, 240V
DC24V

AC0.85...1.1U,

DC0.9..12U

DCO0.8..1.1U
AC approx. 4 VA, DC approx. 2 W
50/ 60 Hz

0.5 s after activating the emergency-
stop button.

If the line fault detection of the ON-
button is be active, the device must
stay off for approx. 5 sec.

DC 22V

approx. 35 mA +25 % atU

N

4

N

DC 21V when unit is activated

Output

Contacts

Contacts

BD 5935.16: 1 NO /1 NC contacts

BD 5935.48: 3 NO /1 NC contacts

BD 5935.52: 2 NO contacts / 2 NC contacts

The NO contacts are safety contacts.

The NC contacts 21-22, 31-32 and 41-42 can only be used for monitoring.

Operate time

activation via ON pushbutton:

automatic ON function:

Release time
at 2-channel disconnecting

opening in secondary circuit

(S12 and S22):

at disconnecting in supply circuit:

Fault detection time at U
at 1-channel interruption

at S12:

at S22:

Contact type:

Rated output voltage:

Thermal current | :

Switching capacity

to AC 15

NO contact:

NC contact:

to DC 13

NO contact:

NC contact:

toDC 13

NO contact:

NC contact:

Electrical life

to AC 15at2 A, AC 230 V:
Permissible operating
frequency:

Short circuit strength
max. fuse rating:

NO contact:

NC contact:
Mechanical life:

50 ms - 25 % + 50 %
1s-25% + 50 %, as option also
with shorter on-delay (see variants)

25ms -25 % + 50 %
50 ms - 25 % + 50 %

typ. 290 ms

25ms -25 % + 50 %

relay, forcibly guided

AC 250V

DC: see arc limit curve

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

5A/AC 250V IEC/EN 60 947-5-1
2A/AC 250V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1

6 A/DC24Vat0.1 Hz
6 A/DC24Vat0.1Hz

10° switching cycles IEC/EN 60 947-5-1
600 switching cycles / h
10A gL IEC/EN 60 947-5-1

6 AgL IEC/EN 60 947-5-1
10 x 108 switching cycles

Technical Data

General Data

Operating mode:
Temperature range
Operation:

Storage :

Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC:

Interference suppression:
Degree of protection:

Housing:

Vibration resistance:
Climate resistance:
Terminal designation:

Wire fixing:

Mounting:
Weight:

Dimensions

Continuous operation

-15...+55°C

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

4 kV / 2 (basis insulation) IEC 60 664-1
IEC/EN 62 061
Limit value class B
Housing:  IP 40* IEC/EN 60 529
Terminals: IP 20 IEC/EN 60 529
* when front plate is removed to

set switches, protection class IP 40

is not valid
Thermoplastic with VO behaviour
according to UL subject 94
Amplitude 0.35 mm |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
15/055/ 04
EN 50 005
Plus-minus terminal screws M3.5,
box terminal with wire protection
DIN rail IEC/EN 60 715
450 ¢

EN 55 011

IEC/EN 60 068-1

Width x height x depth:

45 x 74 x 121 mm

CCC-Data

Nominal voltage U,:

Thermal current | :

Switching capacity
to AC 15

AC 24, 42, 48, 110, 115, 120, 127,230 V
DC24V

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

NO contact: 2A/AC 230V IEC/EN 60 947-5-1

toDC 13

NO contact: 1A/DC24V IEC/EN 60 947-5-1
[ Technical data that is not stated in the CCC-Data, can be found

I f in the technical data section.

Standard Type

BD 5935.48 DC 24V
Article number:

e Output:

¢ Nominal voltage U,;:
* Width:

0045456

3 NO /1 NC contacts
DC24V

45 mm
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Variants Characteristics

BD 5935._ _/61: with UL-approval 250 h
BD 5935.48/200: special terminal arrangement |
see diagram 200 |
BD 5935.48/324: with fast auto start: = |
typ. 500 ms, without line fault ] \\
detection on ON-button S
BD 5935.48/824: with fast auto start: s
typ. 110 ms, without line fault 2 100
detection on ON-button =
3 50 4
Ordering example of Variants T I e
0
BD5935 .48 /___ AC230V 50/60 Hz 12345678910

L —— Switching current | [A]
Nominal frequency M 6732

Nominal voltage
Variant, if required
Contacts

Type

Arc limit curve under resistive load

DRRCY for DC devices max. current at 55°C 3 x 2,0A
for AC devices max. current at 55°C 3 x 0,7A

300 e
Troubleshooting 250 _% for DC devices

. 200
Failur Potential
ailure otential cause o \\
LED "Power" does not light up |- Power supply not connected \
- Cross fault between S11 and S21 100 >
. . for AC devices \\
LED "K2" lights up, - Safety relay K2 is welded 50
but "K3" remains off (replace device) \]
- A 1-channel switch-off occurred on T T T T T T T T T T T 7pg
S22 (switch channel off on $12) 0 10 20 30 40 50 60
LED "K3" lights up - Safety relay K3 is welded Quadratic total current limit curve M7025
but "K2" remains off (replace device) . o
- A 1-channel switch-off occurred on Quadratic total current limit curve
S12 (switch channel off on S22)
Device cannot be activated Manual start mode
- Line fault on start-button (disconnect
power supply and remove fault)
Automatic start mode:
- S33-S34 are not bridged
- Safety relay is welded
(replace device)
- Incorrect setting of switch S1
Maintenance and repairs .
Application Example
- The device contains no parts that require maintenance.
- In case of failure, do not open the device but send it to manufacturer L1
for repair.
- -1 of
on Emergency-
E _ stop
A1(+) S22 13 23 33 4
r()-.—. ....... O"_O_"O'_'O"I
! BD5935 |
I—O— ..... (O 8 e o — — — — — —— —O—.-O— O —O—I
A2(-)  S21/PE(-) 14 24 34 42
N

M7211

Single-channel emergency-stop circuit. This circuit has no redundancy in
the emergency-stop control circuit.
Please note "Unit programming" !
Switches in pos.: S1 no cross fault detection
S2 manual start
Suited up tos SIL2, Performance Level d, Cat. 3
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Application Examples

L1
Emergency-
~ stop
_ “/.I.El
811 833 834 S1 2522 13 23 33 4
l— . v (o o (w6 — — —— O-.—O—.-O.—.O.I
i BD5935 s
! ——————— O- ————————————————————— — O— . -O — O . — O—!
TAz() S21/PE(-) 14 24 34 42
N—e
M7212

Two-channel emergency-stop circuit without cross fault detection.

Please note "Unit programming" !

Switches in pos.: S1 no cross fault detection
S2 manual start

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

L1—9
Emergency-
On  stop
E- o
At(+) ST S33 S34 S12 S22 13 23 33 41
r = N = N e ._o_..o._.o..l
I BD5935 i
|
P e (e 5w n m— ——— — — — — — — — .-O—.O..—O—!
A2(-) SZ1/PE() 14 24 34 42
K4
N—e °
M7213

Contact reinforcement with external contactors, controlled with one con-

tact path.
Please note "Unit programming" !
Switches in pos.: S1 no cross fault detection

Li—e
Em.-
stop
)Lstt lg% sy _|si2 [s2 soufpe) 13 28 3 4
r 6 O a0 O 5 ._O_..o._.o..l
I BD5935 i
i
¥ (" n m— — — — — — — — — — — — — _&l@_lol—&!
TXz(-) 14 24 3% &
N

M7215

Two-channel emergency-stop circuit with cross fault detection.
Please note "Unit programming" !
Switches in pos.:

S1 cross fault detection
S2 manual start

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

L1
Emergency-
On - stop
E- =i
Al(+) ST 833 S34 812 S22 13 |23 33 41
r I — — e - _..o._.o.l
! BD5935 |
1 |
P e (e 5w (o n m— — — — — — — — — — — . — O. - — O— .
A2(-) SZ1/PE( ) 14 (24 34 42
K4 K5
N
M7214

S2 manual start
Suited up to SIL3, Performance Level e, Cat. 4

making circuit (terminals S33-S34).

Please note "Unit programming” !

Switches in pos.: S1 no cross fault detection
S2 manual start

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

L1

™ Em- On
1 42 s0p E=
M(+) st [s33 |s34

S12 |S22 13 23 33

Two-pole emergency-stop with emergency-stop control device in the sup-

ply circuit.

Application for long emergency-stop loops in which the control voltage

dropped below the minimum voltage of 21 V.
Important:

Single faults (line shorts over the emergency-stop control device) are not

identified with this external circuit.

Please note "Unit programming" !

Switches in pos.: S1 no cross fault detection
S2 manual start

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

[ G s WG

1

i BD5935

i.. ............................ On o == O s =
A2(-) 521/PE( ) 14 24 34

41
O

!
i
4

M7216

11
Safety gate
closed
Sl
On =
A1(+)[ S11 834 812 S22 13 23 33 4
l_.o.._o_ ...... O O e ) —— —_O _o_.o_o.l
] BD5935 i
I
* o J— —— O- ————————————————————— —O—--C)-—-O-.—C)—!
| T_A2(f) S21/PE(-) 14 24 34 42
activated NO contact by
(contact position. closed)

Two-channel monitoring of a safety gate.

The switch of S12 must close simultaneously with S22 or later.
Please note "Unit programming" !

Switches in pos.:

S1 no cross fault detection
S2 manual start

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

Contact reinforcement by external contators, controlled with 2 contact
paths. With switching current > 10 A, the output contacts can be rein-
forced by external contactors with forcibly guided contacts. The function of
the external contactors is monitored by looping the NC contacts into the

107



DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

S iy g w— ) m—  — y — -

s 8 %3l
DRXRPXDRRE

132333 4

nez O ||| ®
A\ (o]
@) w 7 DoLD

R

14 24 34 42

BD5935

&

0045456

IRy

BB 5 1624 3L L2 TRy

M10278

Ma4166_a

g4 mm/PZA1
0,8 Nm
7 LB.IN

b

M10248

A=10mm
1x0,5...4 mm?
1x AWG 20 to 12

2x0,5...1,5 mm?
2x AWG 20 to 16

-

M10249

A=10mm
1x0,5...2,5 mm?
1 x AWG 20 to 14

2x0,5...1,5 mm?
2 x AWG 20 to 16

NN

M10250

A=10mm
1x0,5...4mm?
1 x AWG 20 to 12

2x0,5...1,5mm?
2x AWG 20 to 16

DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm)
45 120
EE
;a ] S
SRR DDD
M10054 ‘
121
Hutschiene
DIN EN 60715
DE | Gerateprogrammierung
EN | Setting
FR | Programmation de I'appareil
: =
E sl By
e ], © [
Emergency-stop
cross foult defection O
Aufo start C
uto star L - O
Manual start

M7483

DE | Montage / Demontage Klemmenleiste
EN | Mounting / disassembly of the terminal strip
FR | Montage / Démontage de bornier

108
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DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data
FR | Données techniques sécuritaires

Anforderung seitens der Sicherheits-
funktion an das Gerét

Demand to our device based on the
evaluated neccessary safety level of
the application.

Consigne résultant de la fonction
sécuritaire de l'appareil

Intervall fir zyklische Uberpriifung
der Sicherheitsfunktion

Intervall for cyclic test of the safety
function

Interval du contréle cyclique de la
fonction sécuritaire

PL e with einmal pro Monat
Cat. 3 once per month
nach, acc. to, selon |or Cat. 4 mensuel
EN ISO 13849-1 ; einmal pro Jahr
cp;létd?"” ith once per year
) annuel
SIL CL 3, einmal pro Monat
SIL3 once per month
nach, acc. 1o, selon | yith HFT = 1 | mensuel
IEC/EN 62061, SILOL2 - I Tah
, einmal pro Jahr
IEG/EN 61508 SIL2 once per year
with HFT =1 | annuel

EN ISO 13849-1:
Kategorie / Category: 4
PL: e
MTTF 238,4 a (year)
% 99,0 %
ie : 365 d/a (days/year)
&E: 24 h/d (hours/day)
M : 3600 s/cycle

g /h (hour)
IEC/EN 62061
IEC/EN 61508:
SIL CL: 3 IEC/EN 62061
SIL 3 IEC/EN 61508
HFT: 1
DC: 99,0 %
PFH_: 1,95E-10 ht

) HFT = Hardware-Fehlertoleranz

Hardware failure tolerance
Tolérance défauts Hardware

|nfo

DE

Die angefuihrten Kenndaten gelten fiir die Standardtype.
Sicherheitstechnische Kenndaten flr 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.
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0221553

Safety Technique

SAFEMASTER
Emergency Stop Module
BD 5987

DOLD

Product Description

The BD 5987 is used to interrupt a safety circuit in a safe way. It can be
usedto protectpeople and machinesin applications with e-stop buttons and
safety gates. The BD 5987.02/301 can be used as electronic replacement
of a safety switch according to EN 81-1/-2, section 14.1.2.2.

Fucntion Diagram

Pushbutton | |

On

Emergency-

stop (Off) | |_| |

K2 |

K3 | | | * Short-circuit detection
at the On pushbutton

Your Advantages

* Safe disconnection of electrical circuits

Line fault detection at On pushbutton

Gold-plated contacts to switch small loads (input for PLC)
Optionally cross fault detection in emergency stop circuit

Features BD 5987._ _

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: 2 NO contacts for AC 250 V

1-channel or 2-channel connection

LED displays for channels 1 and 2

Overvoltage and short circuit protection

Wire connection: also 2 x 1,5 mm? stranded ferruled (isolated),
DIN 46 228-1/-2/-3/-4 or

2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3

e Width 45 mm

BD 5987._ _/001: same as BD 5987._ _ but
¢ Optionally automatic On function or after activation by the On pushbutton
* Optionally cross fault detection in emergency stop circuit

BD 5987.02/301: same as BD 5987.02/001 but
» Suitable also for elevators according to EN 81-1/-2
* Complies to the requirements of the directive 95/16/EG for elevators
e According to
- Performance Level (PL) d and category 3 to EN ISO 13849-1
- SIL Claimed Level (SIL CL) 2 to IEC/EN 62061
- Safety Integrity Level (SIL) 2 to IEC/EN 61508
¢ Shorter release time when opening the supply circuit
¢ Single-channel e-stop circuit

Approvals and Markings

A

| Product Safety
Functional

*
G“ us

M 6742 c € safety
TOVRheinland
Iy Canada / USA
* see variants
Block Diagram Applications
Protection of people and machines
EEV - Emergency stop circuits on machines
_M a2l 833_%3_P(E-§'_) s L (1) g .(3)3 1 - Monitoring of safety gates
i 3
L |
| i Indication
I'| overvoltage and short- k2 k3~ monitoring -\ | LED power supply: on when operating voltage present
1|  circuit protection logic K2 i LED K2: on when supply on K2
1 i LED K8: on when supply on K3
K1\ !
! |
| K1 K2 i
! i
1 ]
, rv :
I_C,‘
! - 13
L S Y - —-O-=2
S34 Y1 S23 14 24 34
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Circuit Diagrams

A

R (C)

sig /AT 1Y 13|23
822 KL —Fp---f----

1
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! I
1 S33 :
;s34 K3|:I-----)----7) !

1
! I

S21
/PE

P Al

13|23|szz|ssa k 5—-1(+)

&|A1 x5 13 [23 |33
822| K2 [-1-+4--7

|

I

1533 Ki - f-24--"4--+
i [ g S

I

13 | 23 |S12 |822|823|833| -

[a2 Tv2 Tpe 14l T2 e loe |14 loa s
'—-|14 24|s12|312|333533|534 ?2)}_ '—-|14 2 33|34|x5|xe 534|f\_2)}—-
M7375 b M7378 b
BD 5987.02 BD 5987.03/001
A 21 A
!--1(+) 13|23 |s12 o szz|sz3|sss|— . !--1(+) 13|23 |T12| PE|T22|823|T11|— .
! &w x5 13|23 [ ! ﬁ_2|A1 [T11 13 [23 |33 [
I 522 ke p---f---- 1T eI I
1S3 N L) [ S g s s Ry i
L S8 K f-f I [ B S !
[n2 Ix Tpe 14 o I oo loe |14 loa lsa !
! 2] 1! 2] 1
'—-|14 24 s12|s33|x5 xe|sa4| H}—- '—-|14 2 33|34|T33| X6 |T34|H}—-
M7376_b 7379 ¢

BD 5987.02/001 + /301 BD 5987.03/201

Connection Terminals

Terminal designation Signal description

Al (+) +/L

A2 (-) -/N

S12, S22, S23, S34, X6, Y2 Inouts

T12,T22, T34 pu

PE (-), S21/PE, S33, X5, Y1

T11,T12,T33 Outputs

13, 14, 23, 24 Forcibly gwdgd NO contacts for

release circuit

33, 34 Indicator output

Notes

Line fault detection at the On pushbutton:

The output contacts cannot be closed if the On pushbutton is already
closed before the voltage is applied to S12, S22 (also in the event of a line
fault at the On pushbutton).

A line fault at the On pushbutton which occurs after activation of the de-
vice is recognized when switching- on takes place again and closing of the
output contacts is then prevented.

If a line fault occurs at the On pushbutton after the voltage is already
present at S12, S22 undesired activation will take place, because this line
fault does not differ from the normal closing function.

The gold-plated contacts of the BD 5987 mean that this module is also
suitable for switching small loads of 1 mVA ... 7 VA, 1 mW ... 7 W in the
range 0.1 ... 60 V, 1 ... 300 mA. The contacts also permit the maximum
switching current. However, since the gold plating will be burnt off at this
current level, the device is no longer suitable for switching small loads
after this.

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 5989 or external contactors with for-
cibly guided contacts may be used to multiply the number of contacts of
the emergency stop module BD 5987.

For automatic restart:

S22 must be connected before S12. S12 initiates the automatic restart.
With manual restart it is not necessary to follow this order.

Technical Data
Input
Nominal voltage U,:

Voltage range:

at 10% residual ripple:
at 48% residual ripple:
Nominal consumption:
Nominal frequency:
Control voltage at S33:
Control current

BD 5987.02:

BD 5987.02/001 + /301:
Minimum voltage at
terminals S12, S22:
Recovery time:

AC 24, 42, 48,110, 127, 230,240V "
DC 24V
ACO0.8..1.1
DC09..12
DCO0.8..1.1
approx. 5.5 VA
50/60 Hz

DC 24V

N

z

u
u
U

z

typ. DC 55 mA
typ. DC 45 mA

DC 21V with activated device
0.5 s after release of the emergency
stop pushbutton

Output

Contacts

BD 5987.02: 2 NO contacts

BD 5987.03: 2 NO contacts, 1 NO contact used for

monitoring

The NO contact 33-34 can only be used for monitoring.

Operate time:

BD 5987.02/001 + /301:
Release time

2-channel disconnecting in
secondary circuit

(S12, S22 and S23):
Opening in supply circuit
BD 5987.02:

BD 5987.02/001:

BD 5987.02/301:

Fault detection time at U,
at 1-channel interruption

at S12:

BD 5987:

BD 5987/001+/201:

at S22 and S23:

Contact type:

Nominal output voltage:

Thermal current | :

Switching capacity
contacts 13/14, 23/24:

to AC 15:

to DC 13:

contacts 33/34:

to AC 15:

Electrical life:
toAC15at2 A, AC230V:
Permissible operating
frequency:

max. 100 ms
with automatic restart approx. 1 s

50ms £25 %

350 ms + 50 %
120 ms £ 50 %
40 ms + 50 %

typ. 430 ms

typ. 85 ms

50 ms £25 %

relay, forcibly guided

AC 250V "

DC: see limit curve for arc-free operation
see continuous current limit curve

(max. 10 A in one contact path)

5A/AC230V " IEC/EN 60 947-5-1
4A/DC24V IEC/EN 60 947-5-1
3A/AC230V IEC/EN 60 947-5-1

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

600 switching cycles / h

" max. AC 160 V or DC 160V for the variant BD 5987.02/301 when used
in an elevator control according to elevator directive 95/16/EG, if the
BD 5987.02/301 is not installed in a cabinet with protection degree

IP 54 or better.
Short circuit strength
max. fuse rating:
Mechanical life:

General Data

6AgL 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:

Continuous operation

-15...+55°C

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

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

Limit value class B EN 55011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
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Technical Data
Housing:
Vibration resistance:
Climate resistance:

Terminal designation:
Wire connection:

Wire fixing:
Fixing torque:
Mounting:
Weight:

Dimensions

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

1 x 4 mm? solid or

1 x 2,5 mm? stranded ferruled (isolated)
or

2 x 1,5 mm? stranded ferruled (isolated)
DIN 46 228-1/-2/-3/-4 or

2 x 2,5 mm? stranded ferruled

DIN 46 228-1/-2/-3

Plus-minus terminal scews

M3.5 box terminal with wire protection
0.8 Nm
DIN rail
450 g

IEC/EN 60 068-1

IEC/EN 60 715

Width x height x depth:

45 x 74 x 121 mm

UL-Data

Nominal voltage U,;:

Ambient temperature:
Switching capacity:

Wire connection:

[ Technical data that is not stated in the UL-Data, can be found

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

-15...+55°C
6 A, 250 Vac G.P.

60°C / 75°C copper conductors only
AWG 18 - 16 Torque 7 Ib in

I in the technical data section.
nfo

Standard Type

BD 5987.02/001 DC 24V

Article number:

e Qutput:

* Nominal voltage U,
e Width:

0040954

2 NO contacts
DC 24V

45 mm

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

Power supply not connected

LED "K2" lights up,
but "K3" remains off

- Safety relay K2 is welded
(replace device)

- A 1-channel switch-off occurred on
S22, T22 e.g. S23
(switch channel off on S12 e.g. T12)

LED "K3" lights up,
but "K2" remains off

- Safety relay K3 is welded
(replace device)

- A 1-channel switch-off occurred on
S12e.g.T12
(switch channel off on S22, T22 e.g.
S23)

Device cannot be activated

- Safety relay is welded
(replace device)
- Manual start mode:
Line fault on start-button (disconnect
power supply and remove fault)
- Automatic start mode:
X5 - X6 e.g.T33 - X6
are not bridged

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.

Variants

BD 5987.02/61:  with UL approval (Canada/USA)

BD 5987.02/001:  Optionally cross fault monitoring on the
emergency stop loop (see application M6749)
Optionally automatic On function when operating voltage
is applied or after activation by the On pushbutton.

Jumper asignment for functions:
Activation via On pushbutton / or automatic On function:

On pushbutton
S12-S34 or
S33-S34

..

Jumper

X5 - X6 Function

The output contacts are switched only
after operation of the On pushbutton.
Line fault monitoring at the On push-
button.

Automatic On function for operating
voltage Off/On or after emergency-
stop release

BD 5987.03/001:  with 2 NO contacts,
1 signalling contact AC/DC 0,1 ...1 A/10...120V

BD 5987.03/201: see BD 5987.03/001,

but with special terminal designation

Jumper asignment for functions:
Activation via On pushbutton / or automatic On function

On pushbutton
T11-T34 or
T12-T34

I B

Jumper

T33- X6 Function

The output contacts are switched only
after operation of the On pushbutton.
Line fault monitoring at the On push-
button.

Automatic On function for operating
voltage Off/On or after emergency-
Mase7 stop release

BD 5987.02/301:  Starting behaviour as with BD 5987.02/001,
shorter release time when opening the supply circuit,
Suitable also for elevators according to EN 81-1/-2,
Complies to the requirements of the directive
95/16/EG for elevators.

Ordering example for variants

BD 5987 .02 /

AC230V 50/60 Hz

Nominal frequency
Nominal voltage
Variant, if required
Contacts

Type
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Characteristics Application Examples

I'(A
(A) L
7 —
6 —
emergency-
5 on - stop
- o\
4 E
37 A1(+) S34 S33 S33|S33  PE(-) |Y2 |S12|S12 |S22 13 23
- I_O__O_.O.O ._.O._ . - . _.O..O.I
. " BD5987 I
- Ag(. )_O\{? ......................... 01;1.0.241
T 1T 1 T 1 o -
O 40 20 30 0 s e 'O
N
Continuous current limit curve Mo74.a
(Current via two contact rows) M6759
Two-channel emergeny stop circuit.
Continouos current limit curve Suited up to SIL3, Performance Level e, Cat. 4
250 °
% L1
\ =
\
- off
200 Je
on -,
F- -] emergency-
stop
\
130 A1(+) S34 S33 S33[S33  PE(-) l2 S12[)s12 S22 13 23
ey NN - . . - — O - . - . J— . .I
N\ | ;
= \ i BD5987 I
— 100
= NG [ (o ¢ h . — —. . — — ——- OO 1
= NC A2(-) Y1 14 24
> N
. N
= 50 M6743 a
z
0 L1
0,1 03 05 1 3 5 10
—= switching current A E' off
safe breaking, no continuous arcing,
KN emergency-
stop
Limit curve for arc-free operation with resistive load
Al(+) S12 |S12 [S22 |S21 S23  |S33 13 23
o= == -—-é-—l)—-(g—-l%— ..... g
i BD5987.02/301 I
LO_ ................ _'Q"_O_' = OO
A2(-) S33 :X5 X6 S34 14 24
on ey
|
N
M10430_a

Single-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

113



Application Examples

N
N
- off
=
”K______‘)_"_] emergency-
stop
A (+) _4)333 4)312 4)312 4)3_22 _4)521 4)323 13 23
I_O ________ s o — 5 . ._.O..O.I
1 BD5987.02/301 i
P S, N o-O i
A2(-) X5 [X6 14 24

M6745 b

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

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 SIL2, Performance Level d, Cat. 3

L1
N
”K__)'T_',_] etmergency—
@ Stop
A1(+) _4)333 (Lsm 4;312 4)3_22 _(Lsm 4)323 1323
I—O ________ -_ [ f— . —_— ._.O..O.I
1 BD5987.02/301 i
O mmmm e O =Om— e 0-O !
A2() X5 X6 14 24

M11385

Single-channel emergency stop circuit. This circuit does not have any
redundancy in the emergency stop control circuit
Suited up to SIL2, Performance Level d, Cat. 3

L1
safety gate
closed
on

A1(+) S34 S33 S33]S33  PE(-) [Y2 S22 13 23
» - O=O OO =0 = . - 'O'I
1 BD5987 i
P S o-O i
T/—\-Z() Y1 14 24
' M6748 b

f activated NO contact -

(contact position: closed)

Two-channel monitoring of a safety gate.
Suited up to SIL3, Performance Level e, Cat. 4

L1
orgency-
stop
on K4 e
E__ - A
K5
AT(+) S34 33 S33|s33  PE() |Y2 s22 |13 |23
I—_. _.O..o. ._.O._ . _O. .I
i BD5987 i
- fm O 1
() i 14 Toa
Ka K5
N —e —e
M6746 b

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 Y2 - S12).

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

L1
emergency-
stop
El:‘s_ _____________
Al(+) S§33 13 23
____________ =004
I
| |
e S O = rmemems - =0=- O =0 O
A2(-) S12 |S33 :X5 1X6 S34 14 24
on oo
|
N

M6749 a

Two-channel emergency stop circuit with cross fault detection.
Activation via On pushbutton. ---- Jumper X5 -X6:

Jumper X5 - X6 must be fitted for the automatic On function.
The On pushbutton is not required.

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

1
emergency-
stop -
[_u~. _________

Al(+) S33 13 23
o= = mm =00
i BD5987.02/001 1
O — = O=O === - - - 0-O1

A2(-) S12 [S33 X5 X6 S34 14 24

on e
|
N
M6750 b

Two-channel emergency-stop circuit without cross fault detection.
Activation via On pushbutton. ---- Jumper X5 - X6:

Jumper X5 - X6 must be fitted for the automatic On function.

The On pushbutton is not required.

Suited up to SIL3, Performance Level e, Cat. 4
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

IT Marcatura e collegamenti

{ T W S 1 S S 1 "

Al S s s 5 S
W 1323 2 8 2 235 3

PR
*f 2‘3 BD3987

Netz O
£
@O Tw“ oo

© 1,

1% 24

0040954

XXX

424 5 3 X5X6 5 42

M10298

M20186_a

g4mm/PZ1
0,8 Nm
7 LB.IN

i

M10248

A=10mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5..1,5 mm?
2x AWG 20 to 16

-

M10249

A=10mm
1x0,5...2,5 mm?
1x AWG 20 to 14

2x0,5...1,5mm?
2 x AWG 20 to 16

1T

M10250

A=10mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5...1,5mm?
2x AWG 20 to 16

DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm)
IT | Dimensioni (dimensione in mm)
45 120
R
- 3

s )

10054

121

74

Hutschiene
DIN EN 60715
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DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data

FR | Données techniques sécuritaires
IT | I dati di sicurezza

Anforderung seitens der Sicherheits-
funktion an das Geréat

Intervall fiir zyklische Uberpriifung
der Sicherheitsfunktion

Demand to our device based on the
evaluated neccessary safety level of
the application.

Intervall for cyclic test of the safety
function

Consigne résultant de la fonction
sécuritaire de l'appareil

Interval du contréle cyclique de la
fonction sécuritaire

Richiesta al nostro dispositivo basato
sul livello di sicurezza neccessary
valutata dell'applicazione

Intervall per test ciclico della funzio-
ne di securezzia

. einmal pro Monat
CP:I;teswnh once pelr month
. . . N mensue
gggrc;rerlncicém selon; Jor Cat. 4 una volta al mese
einmal pro Jahr
EN ISO 13849-1 PL d with once per year
Cat. 3 annuel
una volta al mese
einmal pro Monat
g“: gl‘ 3, once per month
nach; acc. to; selon; ith HET = 1 mensuel
conformi a wi ~— | una volta al mese
IEC/EN 62061 einmal pro Jahr
’ ILCL2
IEC/EN 61508 gIL(Zj ’ once per year
with HFT = 1 [ annuel
una volta al mese

BD 5987.02
/001 /301

EN ISO 13849-1:
Kategorie / Category: 4
PL: e
MTTF ;. 353,1 a (year)
DC, 98,9 %
&e : 365 d/a (days/year)
Ee' 24 h/d (hours/day)
iyc_b : 3600 s/cycle

=1 /h (hour)

BD 5987.02
/001 /301

IEC/EN 62061
IEC/EN 61508:
SIL CL: IEC/EN 62061
SIL IEC/EN 61508
HFT": 1
DC: 98,9 %
PFH,: 1,57E-10 h
T 20 a (year)

) HFT = Hardware-Fehlertoleranz

Hardware failure tolerance
Tolérance défauts Hardware
Tolleranza ai guasti hardware

|nfo

DE

Die angefiihrten Kenndaten gelten fiir die Standardtype.
Sicherheitstechnische Kenndaten fir 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.

| 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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0235200

Sicherheitstechnik

SAFEMASTER
Emergency Stop Module With Voltage Failure Detection
BH 5903, BL 5903

BH 5903.03

BL 5903

Function Diagram

DOLD
According to

- Performance Level (PL) e and category 4 to EN ISO 13849-1: 2008
- SIL Claimed Level (SIL CL) 3 to IEC/EN 62061

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

- Category 4 to EN 954-1

E-stop with latching function

Automatic start when voltage returns after phase failure
when no E-Stop was operated before phase failure.

Reset after E-stop with push button

Output max. 3 NO contacts, see contacts

B_ 5903._ _ /00000: 1 E-stop loop 2-channel operated

B_ 5903._ _ /00020: 2 E-stop loops single channel operated
Cross fault monitoring

Feedback loop for external contact reinforcement

Short circuit and broken wire detection on all inputs

LED indication for channel 1 and 2 and for diagnostics
Removable terminal strips

Wire connection: also 2 x 1.5 mm? stranded ferruled (isolated),
DIN 46 228-1/-2/-3/-4 or

2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3

; A « BH 5903: width 45 mm
" BL 5903: width 90 mm
A1/A2
Approvals and Markings
On
Functional Safety *
Type Approved
CAPAN o@D usr
E-Stop ®
TUVRheinland Fs Canada / USA
K1, K2
Safety * see variants
contats
M7787
Indicators Applications

upper yellow LEDs

run 1, run 2:

on when unit works correct,
fault signal via flashing code

lower green LEDs

K1, K2:

on when K1, K2 energized

For plants, that should start automatically at return of voltage after phase
failure. E.g. Compressor plants, water and sewage water plants.

Notes

e TheBH5903e.9.BL 5903 storesthe state of emergency stop. After pres-

sing and releasing the e-stop button the unit can only be reset by
pressing the button. If the unit switches off because of phase
failure it resets automatically when the voltage returns

The unit monitors how long the on button is pressed. Is the duration
longer then 3 sec it does not switch on.

The NC contact 31-32 (BH 5903.22 e.g. BL 5903.22) is only a monitoring
contact.

Circuit Diagrams
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Circuit Diagrams
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Connection Terminals Technical Data

- - - - — Switching capacity
Terminal designation Signal description to AC 15:
Al+ +/L NO contact: AC3A/230V IEC/EN 60 947-5-1
A2 -/N NC contact: AC2A/230V IEC/EN 60 947-5-1
S12, S14, S42, S44 Inputs Eg;?ri1ce’a?|ti%1 Hz: 8A/DC24V IEC/EN 60 947-5-1
S11, S13, S41, S43 Outputs

13, 14, 23, 24, 33, 34

release circuit

Forcibly guided NO contacts for

31,32

indicator signal

Forcibly guided NO contacts for

Technical Data

Input

Nominal voltage U,:
Voltage range:

at max. 5 % residual ripple:
Nominal consumption:
Nennfrequenz:

Control voltage over
S11, 813, S41, S43:
Control current over
S12, S14, S42, S44:

Min. voltage at

terminals S12, S14, S42 S44:
Short circuit protection:

BH 5903 BL 5903

DC 24V AC 24,110,230V
- 0.8..1.1U,
0.85..1.15U, -

max. 170 mA max. 7 VA

- 50/60 Hz

pulses max.23V at U
je 4.5 mA bei U

DC 16V
internal with PTC

Output

Contact

BH 5903.03: 3 NO contacts

BH 5903.22: 2 NO, 1 NC contacts

Operate delay typ. at U;:
Manual start:
Automatic start:

Release delay typ. at U;:
Disconnecting the supply:
Disconnecting S12, S22:
Contact type:

Output rated voltage:

Switching of low loads:
Thermal current | :

(only to be used as monitoring contact)

max. 45 ms

max. 800 ms, if voltage failure
> approx. 150 ms

max. 7 s, if voltage failure

< approx. 150 ms

max. 18 ms

15 ms

Relay, forcibly guided

AC 250 V

DC: see continuous limit curve
>100 mV

5A

to AC15at2 A, AC 230 V:
Permissible switching
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

General Data

Operating mode:
Temperature range
operation:

storage :

altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC

Electrostatic discharge:
HF-irradiation:

Fast transients:

Surge voltages

between

wires for power supply:
between wire and ground:
HF-wire guided:
Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Shock resistance:
Acceleration:

Duration of impuls:
Number of shocks:
Climate resistance:
Terminal designation:

118

10° switching cycles IEC/EN 60 947-5-1
max. 1 200 switching cycles / h

6 AgL IEC/EN 60 947-5-1

C8A
10 x 10° switching cycles

Continuous operation

+0..+50°C
-25..+85°C
<2.000 m

4 kV /2 (basis insulation) IEC 60 664-1

8 kV (air) IEC/EN 61 000-4-2
10V/m IEC/EN 61 000-4-3
2kV IEC/EN 61 000-4-4
1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
0V IEC/EN 61 000-4-6

Limit value class B EN 55 011
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 |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz

10¢9

16 ms

1000 per axis on all three axes
0/050/04 IEC/EN 60 068-1
EN 50 005



Technical Data Standard Type

Wire connection: 1 x 4 mm? solid or B'-.5903-03/00000 AC 230V
1 x 2.5 mm? stranded ferruled (isolated) Article number: 0053510
or e Output: 3 NO contacts
2 x 1.5 mm? stranded ferruled (isolated) ~ ® for 1 E-stop loop, 2 channel operated
DIN 46 228-1/-2/-3/-4 or ¢ Nominal voltage U, AC 230V
2 x 2.5 mm? stranded ferruled * Width: 45 mm
DIN 46 228-1/-2/-3 -
Wire fixing: Box terminal with wire protection, Variants
removable terminal strips . ) }
Mounting: DIN rail IEC/EN 60715 - 5903 /00000: g’g ;ra'f esdmp loop 2- channel
Weight: 8209 B_ 5903._ _/00020: for 2 E-Stop loops singel channel
. . operated
Dimensions BH5903._ / _ __ /61: with UL-approval
‘év;id;gox;e'ght x depth 45 x 84 x 121 mm Ordering example for variant
BL 5903: 90 x 84 x 121 mm B 5903 __ / Vv
Safety Related Data I_ Nominal voltage:
Values according to EN ISO 13849-1: DC 24 V (BH 5903)
Category: 4 AC 24V (BH 5903)
PL: e AC 110V (BL 5903)
: AC 230V (BL
MTTF,; 180.9 a £ 230V (BL 5909)
DC,: 97.9 % anant
d: 365 d/a (days/year) Contacts:
o o4 h/d (hours/day) .03 3 NO contacts
£ 3600 s/Zyklus .22 2 NO contacts, 1 NC contact
Zyklus® .
’ 21 /h (hour) Type:
BH: width 45 mm
Values according to IEC/EN 62061 / IEC/EN 61508: BL: width 90 mm
SIL CL: 3 IEC/EN 62061
SIL 3 IEC/EN 61508 Characteristic
HFT": 1
DC, 97.9 % 250 N
SFF 99.4 % | =
PFH,: 5.57E-10 h \
7 HFT = Hardware-Failure Tolerance A \
oD
n The values stated above are valid for the standard type. = 150 |
n Safety data for other variants are available on request. 2 \
The safety relevant data of the complete system has to be g 100
determined by the manufacturer of the system. «»
UL-Data 507 \\
The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use 0
applications” 123 456 7 8
Nominal voltage U : DC 24V Switching current I[A]
N >
safe breaking, no continuous arcing
Ambient temperature: 0...+50°C under the curve, max. 1 switching cycle/s

switching capacity: Continuous limit curve

Ambient temperature 50°C: Pilot duty B300
5A 250Vac G.P.

5A 24Vdc
Semiconductor outputs: 24Vdc, 100 mA
Wire connection: 60°C / 75°C copper conductors only

AWG 20 - 12 Sol Torque 0.8 Nm
AWG 20 - 14 Str Torque 0.8 Nm

L] Technical data that is not stated in the UL-Data, can be found
I in the technical data section.
nfo
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Fault Indication By Flashing Code

Thefailure codes are displayed by aflashing sequence of the upperyellow LEDs
run 1, run 2. Flashing frequence: env. 0.5 s on, 0.05 s off, end od the sequence:
env. 2 s off. It is possible that the two processors show different failure codes.
If a failure is displayed, the relays K1 and K2 are switched off.
The module BH 5904 shows 2 types of failure codes:
1. FAILURE type 1:
These failures are serious and do not allow further operation of the modu-
le. The module can only be reset by switching the power supply off and on
again.
2. FAILURE type 2:
This failure is concerning the function faults in conjunction with the sa-
fety controller. The module can be reset by pressing the reset button.

Failure type 1

N°*) | Description Mesures et conseils

. If both LEDs stay off, the module
Internal module failure

0 (LEDs are continuously off) i&iefecnve and has tobe repai-

1) Left LED is flashing:
The supply voltage dropped
below the permitted value
(< approx.0.85 U,)

2) Right LED is flashing:
The supply voltage went over
the permitted value
(>approx.1.15 U + 5 %
residual ripple)

Undervoltage detection
6 or
Overvoltage detection

A short circuit has been detected
on the inputs ofthe unit ou the 2
signals of a 2-channel sensor
(feed backcircuit, start signal
ofcontroller, valve) do not corres-
pond (short circuit,broken wire or
other fault)

7 Input failure

Output relay defective

1) Check circuit and current.

8 Failure on relay output

2) The relay service life is cros-
sing

Please try to evaluate the
circumstances that lead to this10
fault and check with the supplier
or manufacturer.

10 | Internal module failure

11

12
13 | Internal module failure The module has to be repaired

14

*) No.: Number of flash pulses in a series

Failure type 2

N°*) | Description Mesures et conseils

1 E-stop acitvated

1) The start button must no be
pressed longer then 3 sec.

2 Fault on reset button 2) During start up of the unit
and initialising the start
button must not be pressed

The unit showed already a

4 Switch off fault fault before switching off

Both LED are flashing

6 Feedback failure Feedback on S41/S42 not closed

*) No.: Number of flash pulses in a series

Application Examples

L+

1 Forcibly guided
] 1 safety contacts

1

i

1
S42 S43 1544 1 13 23 33
............ = OO =

1
1
1
1
1
1
1
i
1

"

M7788_b

BH 5903.03/00000 with one E-Stop loop (2-channel), automatic restart
after phase failure and manual restart after E-stop.

Automatic reset ist only active when no E-Stop was operated before pha-
se failure.

Forcibly guided
1 safety contacts

o '
-] El S
E-stop E-stop On

S11 St2_ Is18]s14 543 | 544

|

BH5903.03/00020 \
O

1

oc=o=o=
=
n>
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M7789 b

BH 5903.03/00020 with two E-Stop loops (single-channel), automatic re-
start after phase failure and manual restart after E-stop.

Automatic reset ist only active when no E-Stop was operated before pha-
se failure.

Max. Cat. 3, PL d because of faullt exclusion in the wiring.

Forcibly guided
safety contacts

1
1
:
5
13 23 33
—O= GO =
| | | i
\ |

-O—
14124 34

K3 K4

M10581_a

BH 5903 with external contact reinforcement
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0226419

Safety Technique

SAFEMASTER
Emergency Stop Module With Time Delay
BH 5928, Bl 5928

BH 5928 Bl 5928

Function Diagram

On | |

E-Stop |

‘ [ | I

K2 |

Kit r |

DOLD
¢ 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 and IEC/EN 61511
¢ Output: 3 NO or 2 NO, 1 NC instantaneous contacts and

3 NO release delayed contacts
¢ Single and 2-channel operation
¢ Line fault detection on On-button,

when On-button is connected to S33-S34
¢ Manual restart with button on S33-S34 or automatic restart with
bridge between S13-S14
With or without cross fault monitoring in the E-stop loop
LED indication for supply, channel 1/2 and release delayed contacts
Removable terminal strips
Wire connection: also 2 x 1.5 mm? stranded ferruled (isolated),
DIN 46 228-1/-2/-3/-4 or
2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3
e Width

BH 5928: 45 mm

Bl 5928: 67.5 mm

Approvals and Markings

C€ {2} @nn(©

Canada / USA A025518
* see variants

ApplicationS

Protection of people and machines
* Emergency stop circuits on machines, stop category 1 can be realised
¢ Monitoring of safety gates

Kot Indicators

* Line fault detection A LED power: on, when supply connected
at the On-pushbutton v Lo M7070 LEDs K1, K2: on, when relay K1 and K2
resp. K1,and K2, energized
Block Diagram
A1 A2
(-) +)S§12 S31 513522 S32 S33 $14 S34 Y39 Y40 13 23 31 47 57 67
O —— O () O _"I

TR IS T

O+ =0 =0
14 24 32

!

)

I K1\ -\ -2
i Overvoltage and Monitoring logic Timer \V \V

i short circuit prot. 9109 release delay

i

1

| K1 K2 Kit Kt KZ\V '\V 1
i [ 1]

i K1 K2 Kit K2t .
J W 1 W W

1

!

-\ IKT

FO "IN @ @ Ia—
48 58 68
M7072 ¢
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Circuit Diagrams
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Connection Terminals

Terminal designation Signal description
Al(+) +/L

A2 (-) -/N

S12, S14, S22, S31, S32, S34, Y39|Inputs

S11, S13, S21, S33, Y40 Outputs

Positive driven NO contacts for
release circuit

NO contacts, delay
Positive guided indicator output

13, 14, 23, 24, 33, 34

37, 38, 47, 48, 57, 58, 67, 68
31, 32, 41, 42

Notes

To select automatic restart terminals S13 - S14 must be bridged, S33 -
S34 must be opened. Open terminals S13 - S14 select manual restart, the
On-button must then be connected to S33 - S34.

Line fault detection on On-button:

The line fault detection is only active when the time delayed relais K1,
and K2 have released and then S12 (channel A) and S32 (channel B)
are switched simultaneously. If the On-button is closed before S12, S31,
S32 is connected to voltage (also when line fault across On-button), the
output contacts will not close. The unit will not restart before the time delay
is finished.

A line fault across the On-button which occurred after activation of the
relay, will be detected with the next activation and the output contacts will
not close. If a line fault occurs after the voltage has been connected to
S12, S31, S32, the unit will be activated because this line fault is similar
to the normal On-function.

The unit can be operated with single channel and 2-channel operation
with cross fault monitoring. For connection please refer to application ex-
amples.

The gold plated contacts of the BH 5928 mean that this module is also
suitable for switching small loads of 1 mVA -7 VA, 1 mW - 7 W in the range
0.1-60V, 1 - 300 mA. The contacts also permit the maximum switching
current. However since the gold plating will be burnt off at this current
level, the device is no longer suitable for switching small loads after this.
The terminal S21 permits the operation of the device in IT-systems with
insulation monitoring, serves as a reference point for testing the control
voltage and is used to connect the E-stop loop when cross fault moni-
toring is selected.

Connecting the terminal S21 to the protective ground bridges the internal
short-circuit protection of Line A2(-). The short-circuit protection of line
A1(+) remains active.

Y39 - Y40 must be closed to have timed outputs. By opening the bridge
between Y39 and Y40 the time delay can be interrupted immediately. Wit-
hout bridge the contacts switch without delay.

The time setting has to be sealed by the user after test.

Technical Data
Input

Nominal voltage U,:
BH 5928:

BH 5928.92/900,

Bl 5928.47/100:
Voltage range:

at 10% residual ripple:
at 48% residual ripple:
Nominal consumption:

Nominal frequency:
Min. Off-time:

Control voltage on S11:
Control current over
S$12, 832:

Min. voltage on

S$12, 832:

Short-circuit protection:
Overvoltage protection:

Output

DC 24V, AC/DC 24V

DC 24V

DC AC/DC
09..1.1U, 0.95
0.8..1.1U, 0.8
AC approx. 6.0 VA

DC approx. 3.5 W
50/60 Hz

1s

DC23VatU,

11U,
~ 11U

N

40 mA at U each

DC 21V when relay activated
Internal PTC
Internal VDR

Contacts

BH 5928.47, Bl 5928.47/100:

BH 5928.91:

BH 5928.92

BH 5928.93:

3 NO, 1 NC contacts instantaneous and
1 NO contact release delayed

2 NO contacts instantaneous, and

2 NO contacts release delayed

2 NO, 1 NC contacts instantaneous and
3 NO contacts release delayed

3 NO contacts instantaneous and

3 NO contacts release delayed

The NC contacts 31-32 or 41-42 can only be used for monitoring.

Operate delay typ. at U:
Manual start:

Automatic start:

Release delay typ. at U,:
Disconnecting the supply:
2-channel disconnecting
S12, S22, S31 and S32:

Fault detection time typ. at U,

at 1-channel interruption
at S12, S22, and S31:
at S32:

Time delay tv

(release delayed):

Repeat accuracy:
Contact type:
Nominal output voltage:

Max switching current:
Switching of low loads:
(Contact 5 n Au)
Thermal current | :

in 1 contact path:

Switching capacity

to AC 15

NO contact:

NC contact:

toDC 13

NO contact:

NC contact:

BH 5928.47

NO contact 57/58:
toDC 13

NO contact:

NC contact:

Electrical life

to AC15at2 A, AC 230 V:
Permissible operating
frequency:

Short circuit strength
max. fuse rating:
Mechanical life:

40 ms

500 ms

40 ms

15 ms

15 ms

520 ms

Auxilary supply must be connected for
time delay

Time ranges:

01 .. 1s 3.0 ... 30s
03 .. 3s 6.0 ... 60s
05 .. b5s 30 .. 300s
1.0 ... 10s

Other ranges or values on request

Fixed values: 1s,3s,5s,10s, 300 s

+ 1 % of setting value

forcibly guided

AC 250V

DC: see limit curve for arc-free operation
DC: see limit curve for arc-free operation
>100 mV

>21mA

max.5 A
(see quadratic total current limit curve)

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

5A/24V at0.1 Hz
5A/24Vat0.1 Hz

10°% switching cycles IEC/EN 60 947-5-1

max. 1200 switching cycles / h with manual
restart and short release delay time

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

General Data

Operating mode:
Temperature range
operation:

storage :

altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC

Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:
Wire fixing:

Mounting:
Weight:

BH 5928:

Bl 5928.47/100:

Dimensions

Continuous operation

-25...+55°C
-25..+85°C
<2.000 m

4 kV /2 (basis insulation) 1EC 60 664-1
IEC/EN 62 061
Limit value class B EN 55 011
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 |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
25/055/04

EN 50 005

Box terminal with wire protection,
removable terminal strips

DIN rail IEC/EN 60 715

IEC/EN 60 068-1

400 g
4409

Width x height x depth:
BH 5928:
Bl 5928.47/100:

45 x 84 x 121 mm
67.5x 84 x 121 mm

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

Power supply not connected

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

- A 1-channel switch-off occurred on
S32 (switch channel off on S12,
S22 e.g. S31)

LED "K2" lights up,
but "K1" remains off

- Safety relay K2 is welded
(replace device)

- A 1-channel switch-off occurred on
S12, S22 e.g. S31
(switch channel off on S32)

LEDs "K1" and "K2" lights up,
but "K1t" and "K2t" remains off

Y39-Y40 are not bridged

Device cannot be activated

- The delay contacts are not
yet switched off
- Safety relay is welded
(replace device)
- Manual start mode:
Line fault on start-button (disconnect
power supply and remove fault)
- Automatic start mode:
S13-S14 are not bridged

UL-Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use

applications”

Nominal voltage U,
BH 5928:

Ambient temperature:

Switching capacity:
Ambient temperature 25°C:

Ambient temperature 55°C:

Wire connection:

DC24V; AC/DC 24V
-15 ... +565°C

Pilot duty B300
5A 250Vac G.P.
5A 24Vdc

Pilot duty B300
0,5A 250Vac G.P.
0,5A 24Vdc

60°C / 75°C copper conductors only
AWG 20 - 12 Sol Torque 0.8 Nm
AWG 20 - 14 Str Torque 0.8 Nm

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

CCC-Data

Thermal current |

Switching capacity

max. 4 A
(see quadratic total current limit curve)

toDC 13
BH5928.47
NO contact 57/58: 1A/DC 24V IEC/EN 60 947-5-1
[ Technical datathat is not stated in the CCC-Data, can be found

I in the technical data section.
nfo
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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.




Standard Type

BH 5928.92/61 DC24V 0.5..5s

Article number:
e Qutput:

* Nominal voltage U,

0060264

2 NO contacts, 1 NC contact instantaneous
and 3 NO contacts release delayed

DC 24V

e Time delay tv: 05..5s
e Width: 45 mm
Variant

BH 5928._ _/ /61:

BH 5928._ _/001:

BH 5928._ _/900:

Bl 5928.47/100:

with UL approval

with fix time delay

fixed times: 1s,3s,5s, 10 s, 300s
other times on request

with adjustable time delay

suitable for light curtains and

reed contacts switches

with adjustable time delay
tolerates voltage drop

up to 6 V in e-stop circuit

Ordering example for variants:

DC24V 50/60Hz 1..10s
1 J
0.1 .1 s
03 ..3 s
05 .5 S
1 .. 10 s
30 ..300 s

for fixed time end of scale value,
other ranges on request

— Nominal frequency
Nominal voltage
Variant, if required
Contacts

.47 = 3 NO contacts,
1 NC contact instantaneous and
1 NO contact release delayed
.91 = 2NO contactsinstantaneous and
2 NO contacts release delayed
(only at BH 5928)
.92 = 2 NO contacts,
1NC contactinstantaneous and
3 NO contacts release delayed
.93 = 3NO contactsinstantaneous and
3 NO contacts release delayed

H:  width 45 mm
I: width 67.5 mm

Characteristics

250 1 g‘
\ s
=
200
\
\
150
[
=
100
= N
E AN
£ 50 S
0
01 03 05 1 3 5 10

—= switching current A

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

Arc limit curve for resistive load (instantaneous contact)

250 y ;w
\ 8
=
200 -
150
(]
=
£100
S AN
S 50
3
0
0,1 03 05 1 3 5 10

—= switching current A

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

Arc limit curve for resistive load (delayed contact)

T PR

160 —|

S N
120
AN
100
80 \\
60

40

AN
20 \
N\

M7602
2

22 2
TI=0+1G

l; + lg - Currentin contact paths
Max. current at 55°C over 3 contact paths = 0.5A £05°x6 =15A°

Quadratic total current limit curve
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Application Examples

L1
(+)
- - off
-
i/‘_] E-stop
Al(+) S12 |S31 [S32 13
I_ - fmm Ot On = O 1O s On,
|
| BH5928, BI5928 i
I. __________________ —_—) ==l
-TA2(—) S21|S22 Y40 14 -
N —e
() M7074_a

Single 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
(+)
E-stop
-
-] st
M(+)|S11 |S13 [s14 |s3t |s32  |v39|v40 13 . .
I-().—. o — . — o — . — . — — .—O—O—OI
i BH5928, BI5928 I
i
I-()--—- W (. — — — — — — — — — — —O-O-O‘
A2() [s21 [s22 14 - -
N
() M7075_a

2-channel emergency stop circuit without cross fault monitoring autostart
and interruption of time by S1
Suited up to SIL3, Performance Level e, Cat. 4

K4

auto start
4

Contact reinforcement by external contactors controlled by one contact
path. S33 - S34 must be opened

Suited up to SIL3, Performance Level e, Cat 4, if the external contactors
are in the same cabinet and the wiring is short circuit and crossfault prove.

Li—e .
(+)
On K4
K5
A1(+)|S11 |33 [s34 13 |23 .
P o R o S -0
I i
] BH5928, BI5928 i
Lo O —— ol
A2() s21 [s22 2% -
[T @ —---@----
+ F -
4 Ksi!
N—e . -
M7077_b

)

Contact reinforcement by external contactors, 2-channel controlled. The
output contacts can be reinforced by external contactors with forcibly gui-
ded contacts for switching currents > 5 A.

Functioning of the external contactors is monitored by looping the NC
contacts into the closing circuit (terminals S13-S14 or S33-S34)

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

L1
(+)
stop
1(+)] 831 1_33 s34 [s32 |s22 |sa1 13
- 'O- - o O n O v Oy v On w o w On v e o O= O+ O i
: BH5928, BI5928 I
P W —— - —_———— R @ ST p——— O= s OO .I
A2() S11 [s12 v39 [va0 14 - -
N
) M7078 a

2-channel emergency stop circuit with cross fault detection
Suited up to SIL3, Performance Level e, Cat. 4

L1
+
+) Sliding guard closed
- -9
S
On t—
AM( )311 533 s34 [S12 832 13 . .
= O == O v v e O . —O ot =) —— —_—O O e OI
: BH5928, BI5928 i
PR Q U G e U o SYRe gy — —_O= OO |
A2(-) Y39 14 = =
N
) A\ [ activated No contact e
(contact position: closed)

2-channel safety gate monitoring
Suited up to SIL3, Performance Level e, Cat. 4
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

\13”23”33’ \47”57”67’
RV | IV

A4 S31 832 | S1 S12 513 S¥

RORIVIVI®

B06 | B8O

Alv S31 832 | S1 S12 S13 S%

RVRIV VX

BH5976

Nelz O DOLD
13‘ 23‘ 33‘ 47‘ 57‘ 67‘

K1 O S—F— 9\77\7\ OKIt

KZOJR  Calals O

I ® 0,1-1s

.

0050076

B5928

Netz O DoLD
‘B‘ 23‘ 33‘ 4 57‘

K1 O X*X*ﬁ*@ )J\JO K1t

K2 O N ekl oKt

@ 110
E y
0057069

RRRIRRROR)

Y39 Y40 S21 S22|S33 S34 A2

RVV® | RO®

1424 34 48 58 68
v — o

BRVBVRBQ)

Y39 Y40 S21 S22 |S33 S34 A2

VW | IQX

14 24 34 T 42 S8
v o 1 T

M10315

M10322_a

1x0,5...4mm?
1x AWG 20 to 12

1x0,5...4mm?
1x AWG 20 to 12

- g4mm/PZA1 g4mm/PZ1
THE= 0,8 Nm 0,8 Nm
7 LB.IN 7 LB.IN
A A=10mm A =10 mm
ﬂ:u

2x0,5...1,56 mm?

2x0,5...1,56 mm?

M10248 2x AWG 20 to 16 2x AWG 20 to 16

A A=10mm A=10mm
- 1x0,5...2,5 mm? 1x0,5...2,5 mm?
: 1x AWG 20 to 14 1 x AWG 20 to 14
2x0,5...1,5 mm? 2x0,5...1,5 mm?
M10249 2 x AWG 20 to 16 2 x AWG 20 to 16

A A=10mm A =10 mm
- 1x0,5...4 mm? 1x0,5...4 mm?
: 1x AWG 20 to 12 1x AWG 20 to 12
2x0,5...1,5mm? 2x0,5...1,5 mm?

M10250

2xAWG 20 to 16

2xAWG 20 to 16
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DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)

FR | Dimensions (dimensions en mm)

121 121
s 118 67.5 118
et i ezl | it i
200 | ®®® R | EBO
E 4\‘_( 3 ﬂ ﬂ VVVVVVVV V ; 7777777777777777 37””””””” ) ””””V”””V””””””””””E:| 7777777777 V
288 | ©9® 00 | 988
m M10050 — T ”_‘ M10048 —
Hutschiene Hutschiene
DIN EN 60715 DIN EN 60715

DE | Montage / Demontage der Klemmenbldcke
EN | Mounting / disassembly of the terminal blocks
FR | Montage / Démontage des borniers ammovibles

Terminal block

Terminal block

Plate with a
terminal biock g
release slots =

N2927_a

Plate with
terminal block
release slots
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DE | Sicherheitstechnische Kenndaten (nur Sofortkontakte)

DE | Sicherheitstechnische Kenndaten (nur verzégerte Kontakte)

EN | Safety related data (only instantaneous contacts)

EN | Safety related data (only delayed contacts)

FR | Données techniques sécuritaires (contact instantané)

FR | Données techniques sécuritaires (contact retardée)

EN ISO 13849-1: EN ISO 13849-1:
Kategorie / Category: 4 Kategorie / Category: 3
PL: e PL: d
MTTF 240,5 a (year) MTTF . 217,7 a (year)
%q: 99,0 % DC, 99,0 %
ie : 365 d/a (days/year) - 365 d/a (days/year)
&E: 24 h/d (hours/day) oo 24 h/d (hours/day)
M : 3600 s/cycle M : 3600 s/cycle

g /h (hour) 2 /h (hour)
IEC/EN 62061 IEC/EN 62061
IEC/EN 61508 IEC/EN 61508
IEC/EN 61511: IEC/EN 61511:
SIL CL: 3 IEC/EN 62061 SIL CL: 2 IEC/EN 62061
; e | Je : ey
HFT: 1 HFT): 1
DC: 99,0 % DC: 99,0 %
PFH,: 2,05E-10 h PFH,: 2,28E-10 h
PFD ¢ 1,75E-05 (Low Demand Mode) PFD,6: 1,95E-05 (Low Demand Mode)
T.: 20 a (year) T, 20 a (year)

) HFT = Hardware-Fehlertoleranz

Hardware failure tolerance
Tolérance défauts Hardware

) HFT = Hardware-Fehlertoleranz

Hardware failure tolerance

Tolérance défauts Hardware

Info

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

Die sicherheitstechnischen Kenndaten der kompletten Anlage missen 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.

Anforderung seitens der Sicherheits-
funktion an das Gerat
im High Demand Mode

Demand to our device based on the
evaluated neccessary safety level of
the application

at High Demand Mode

Consigne résultant de la fonction
sécuritaire de l'appareil

au High Demande Mode

Intervall fur zyklische Uberprifung
der Sicherheitsfunktion

Intervall for cyclic test of the safety
function

Interval du contréle cyclique de la
fonction sécuritaire

Anforderung seitens der Sicherheits-
funktion an das Gerat
im Low Demand Mode

Demand to our device based on the
evaluated neccessary safety level of
the application

at Low Demand Mode

Consigne résultant de la fonction
sécuritaire de l'appareil

au Low Demande Mode

Intervall fir zyklische Uberprifung
der Sicherheitsfunktion

Intervall for cyclic test of the safety
function

Interval du contréle cyclique de la
fonction sécuritaire

nach, acc. to, selon

EN 61511 SIL3

einmal pro Jahr
once per year
annuel

PL e with einmal pro Monat
Cat. 3 once per month
nach, acc. to, selon |or Cat. 4 mensuel
EN ISO 13849-1 . einmal pro Jahr
Elé‘ltd3w'th once per year
) annuel
SIL CL 3, einmal pro Monat
SIL3 once per month
nach, acc. o, selon with HFT = 1 | mensuel
IEC/EN 62061, -
IEC/EN 61508 SILCL 2, einmal pro Jahr
SIL2 once per year
with HFT = 1 | annuel
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0221559

Safety Technique

SAFEMASTER
Emergency Stop Module
BN 5930.48/203, BN 5930.48/204

Function Diagram

é ®
DOLD
Your Advantages

¢ Can be used for long leads in the e-stop loop.
This allows a long distance between e-stop module and the e-stop button.
* Crossfault detection in the e-stop circuit

Features

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

o BN 5930.48/203 with cross fault detection by connecting
2 different phases, max. 400V,
BN 5930.48/204 with cross fault detection by connecting
phase and neutral, max. 230 V

e Dual voltage version

Emergency-stop circuit T12, T22:

optionally for AC 110V /DC 60V or AC230V/DC 110V

e Output: 3 NO, 1 NC contacts for AC 400 V
¢ 1-channel or 2-channel circuit
On | | | e LED displays for channel 1, 2 and mains
e Feedback circuit X1 - X2 for monitoring external contactors
e Removable terminal strips
E-Stop J_ | e Width 100 mm
K1, K2 | Approvals and Markings
— r Functi
K3 c E i’Z‘f’:”::vea
t | t=approx. 200 ms M7050 YOV —
Circuit Diagrams Applications
Protection of persons and machines
i Y * Emergency stop circuits on machines
ili+) T11(T12|T12|T22| 13| 23| 33 | 41| X3 | il T11(T12|T12(T22| 13| 23| 33| 41 Sz3i * Monitoring safety gates
! |A1(+) 13 (23 |33 4 I I |A1(+) 13 [23 |33 4 I Indicators
I Tt] R shl I
i 12 | | T12 i LED power supply: on when operating voltage present
sl T e f e fe e - kAo fe o[-\ - LEDKI: on when supply on relay K1
! 122 /Z | ! 122 / I LED K2: on when supply on relay K2
| 13 i ) ) ) i
|l - -ff\ L 1 RCT S/ L Notes
AL ' | S ' (6] BN3081 extensi dul t | tat ith i-
0 KD\ -\ - ! | X K3k -\ -\ -- - One or more extension modules or external contators with posi
. 1 L I tively driven contacts can be used for contact multiplication of the emer-
(Rl Lo ; 1 x| L | gency stop module BN 5930.
I [A2() 1l lsa a2y 1 [A2(-) 14 124 |3 a2 g
| P! I - 3
Juasfiaal | xr|xe|1a |2 34| a2 (3L rssfrasl | xt|xe|1a| 24| 34| 2 ol Eoecioniominals

M7396 b M7397 ¢

BN 5930.48/203 BN 5930.48/204

Terminal designation Signal description

Al (+) +/L

A2 (-) -/N

T12,T22, X1, X2, X3, S23 Control inputs

T11, PE(-), T33, T34 Control outputs

Forcibly guided NO contacts for

13, 14, 23, 24, 33, 34 L
release circuit

41, 42 Forcibly guided indicator output
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Block Diagrams

A(-H)TI1 T33 X2 X3

T12 T12 T22 4

13 23 33

o O e — O T e e —
i i
N L p [
i k3 k32 -§-4 i
i N A K1.4 I
i K1.3 ! _\Y ) % |
1 |VOR K33 k2| k22| (k3 ko4 |
i i
r [ *—9 *—9 1
! K1 k2 >F-f-7 |
i | C K34 i
| Mains| K1 K2 1
i y v | ¥ i
i [/ Yoo i
i 1 1 1 11 i
!_ O —— - m ............. Om s e s O v = o O _!
A2(0) T34 Xi 2 14 24 34

M6771 a

BN 5930.48/203

A1(+)T11 T33 X2

..O._T_.()._o_

K1.1

VDR K2 1

A2() T34 X1
M6772_a

T12 T12 T22 H

R g PR — _(CL e Ty p—— o T — O v o) o O 0 s

13 23 33

BN 5930.48/204 (with cross fault detection)

Technical Data

Input

Nominal voltage U,:

Voltage range:

at 10% residual ripple:

at 48% residual ripple:
Nominal consumption:
Nominal frequency:
Control voltage T12,T22:
Control current:

Fusing of the device:

Output

AC 110V*/DC 60 V* or
AC 230 V*/DC 110 V*
over terminal A1 - A2

other voltages on request
AC0.85...1.1 U,
DC0.9..1.1U,
DC0.85...1.1 U,

approx. 3.9 VA at AC 230 V
50 /60 Hz

same as nominal voltage
approx. 12 mA for K1 and K2
at AC 230V

internal with PTC

Contacts
BN 5930.48:

3 NO, 1 NC contacts

The contacts 13...33 / 14...34 are safety contacts.
The contact 41-42 can only be used for monitoring.

Response / release time
of K1 and K2:

Release delay of K3:
Contact type:

Output nominal voltage:
Thermal current | :

Switching capacity

to AC 15:

NO contact:

NC contact:

to DC 13:

NO contact:

NC contact:

Electrical life:
toAC15at2 A, AC230V
Permissible switching
frequency:

Short circuit strength
max. fuse rating:

max. line circuit breaker:
Mechanical life:

General Data

35ms/35ms

approx. 250 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
6000 switching cycles / h

6 AgL IEC/EN 60 947-5-1
C10A

10 x 108 switching cycles

Operating mode:
Temperature range
Operation:

Storage :

Altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree:

Continuous operation

-15...+55°C

at max. 90 % air humidity
-25..+85°C

<2.000m

4 kV /2 (basis insulation) IEC 60 664-1

Technical Data

EMC

Interference suppression:
Degree of protection:
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:

Terminal designation:
Wire fixing:

Mounting:
Weight:

Dimensions

IEC/EN 62 061

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

Thermoplast with VO behaviour
according to UL subject 94

Amplitude 0.35 mm

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
15/055/ 04 IEC/EN 60 068-1
EN 50 005

Flat terminals with self-lifting

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

590 g

IEC/EN 60 715

Width x heigth x depth:

100 x 74 x 121 mm

Standard Type

BN 5930.48/204 AC 230V 50/60 Hz

Article number:
e With cross fault detection

0045350

by connecting to phase and neutral, max. 230 V

e Output:3 NO, 1 NC contacts

¢ Nominal voltage U,;:
e Width:

AC230V/DC 110V
100 mm

Ordering Example

BN 5930 .48 /_

_ AC230V 50/60 Hz

Nominal frequency
Nominal voltage

Variant, if required
Contacts

Type
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Troubleshooting

Failure

Potential cause

LED "Power" does not light up

Power supply not connected

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

- A 1-channel switch-off occurred on
T22 (switch channel off on T12)

LED "K2" lights up,
but "K1" remains off

- Safety relay K2 is welded
(replace device)

- A 1-channel switch-off occurred on
T12 (switch channel off on T22)

Device cannot be activated

- Safety relay is welded
(replace device)

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.
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Characteristic
I [A]
10
8
6
4
2
T T T 1 1 1 _ -
0 10 20 30 40 50 60 70 T[°C)
Current over one row of contacts
LAl
10
8
6
4
2
T T T T 1 1 _ -
0 10 20 30 40 50 60 70 T[°C)
Current over two rows of contacts
LAl
10
8
6
4
2
[T 17T T T T 1 o
0 10 20 30 40 50 60 70 T[°C]
Current over three rows of contacts M7232

Continuous current limit curves depend on

250

M2987 ¢

200

—_
w
(=)

—_
o
S

l'

w
(=}

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

the ambient temperature



Application Examples

L1
L2
L Emergency-
On E— -X— ] stop
Al(+) TI1 X1 |X2 T12 [|T12|T22 13 23 33 41
i_._ Qe O e [ S g Pt g Sy O+ = == O = O _i
| BN5930.48/203 |
I — ) 8 —— O--—O—O— ——————————————— -O —O—.O.—O—.I
TAZ(») T33 T34 X3 14 24 34 42
N
M7234

Two-channel emergency stop circuit. "Emergency stop" connected at two
different phases, thereby giving "Cross fault detection".
Suited up to SIL3, Performance Level e, Cat. 4

L1
N .
™ Emergency-
On f - )‘“ 417 Stop
At(+) [T11|T12 |X2 T12 |[{T22|S23 13 23 33 41
— O v (o . — . o O — — —( O— -O-—O— O —i
1
i BN5930.48/204 i
| IS S 10 T 0 T e S, .o.—o—.o.—o—.'
A2(-) T33 T34 X1 14 24 34 42

M7233

Two-channel emergency stop circuit with "Cross fault detection" in the al-
ternating current network.

Suited up to SIL3, Performance Level e, Cat. 4
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DE | Beschriftung und Anschliisse
EN | Labeling and connections
FR | Marquage et raccordements

DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm)

T s — s — o
A TN T2 T12 T22 13 23

hier offren Klemmenleiste abnehmbar

SRRORRRODROF

hier offnen

O Netz

O . [N U
OKz ST

fer offnen Klemmenleiste abnehmbar

@@@@@@@@@

733 T34 PE X1 X2

hier offnen

®®2

42 A21-)

M10644

g6mm/PZ2
0,8 Nm
7 LB.IN

L

A=10mm
1x 0,5...2,5 mm?
1 xAWG 20 to 14
2x 0,5...2,56 mm?

M10248 2 x AWG 20 to 14

A A =10 mm
- 1x0,5...1,5mm?
: 1 xAWG 20 to 16
2x0,5...1,56 mm?
M10249 2x AWG 20 to 16

A A=10 mm
- 1x 0,5...2,5 mm?
: 1 x AWG 20 to 14
2x 0,5...2,56 mm?
M10250 2xAWG 20 to 14

120,7

100

118,2

20000200000,

1]

O

o
o

70

Popooo0e@0®®

1]

_—

=

Hutschiene
DIN EN 60715

2 M5966 2

DE | Montage / Demontage der PS / PC-Klemmenbldcke
EN | Mounting / disassembly of the PS / PC-terminal blocks
FR | Montage / Démontage des borniers PS/PC
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DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data
FR | Données techniques sécuritaires

) HFT = Hardware-Fehlertoleranz

Hardware failure tolerance
Tolérance défauts Hardware

|nfo

DE

Die angefuihrten Kenndaten gelten fiir die Standardtype.
Sicherheitstechnische Kenndaten flr 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.

EN1SO 13849-1: Anforderung seitens der Sicherheits- Intervall fir yklische Uberprifung
- ) . der Sicherheitsfunktion
Kategorie / Category: 4 funktion an das Gerét
PL: e Demand to our device based on the .
luated fetv level of Intervall for cyclic test of the safety
MTTF; 240,5 a (year) evaluated neccessary safety level o function
the application.
DC,.: 99,0 %
. Consigne résultant de la fonction Interval du contréle cyclique de la
&E' 365 d/a (days/year) sécuritaire de l'appareil fonction sécuritaire
h,: 24 h/d (hours/day) - -
—= PL e with einmal pro Monat
M : 3600 s/cycle Cat. 3 once per month
- nach, acc. to, selon [or Cat. 4 mensuel
E /h (hour) ) ’ -
EN ISO 13849-1 PL d with einmal pro Jahr
Cat. 3 once pler year
IEC/EN 62061 annue
IEC/EN 61508 SILCL 3, einmal pro Monat
SIL3 once per month
SIL CL: 3 IEC/EN 62061 nach, acc. to, selon | yith HFT = 1 [ mensuel
IEC/EN 62061, -
SIL: 3 IEC/EN 61508 IEC/EN 61508 SILCL 2, einmal pro Jahr
) SIL2 once per year
HFT?: 1 with HFT = 1 | annuel
DC: 99,0 %
PFH_: 2,05E-10 h
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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

Qutput: 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

Approvals and Markings

N

Product Safety
Functional

Pushbutton | | L C E Safety “
On TOVRheinland c us
wntuvon Canada / USA
Emergency- anada A025518
stop or Off |
K2, K3 ‘ |
Applications
K1 ] Protection of people and machines
e Emergency-stop circuits on machines
L] 1= approx. 200 ms o e Monitoring of safety gates
Block Diagrams Indicators
A(H)A20) . 8 SIS o L @ B B LED power supply: on when operating voltage present
O =0="=" —.O-(m) - =0-=i0-- L - LED S12/K2: on when supply on relay K2
i T -T ! i ] LED S22 /K3: on when supply on relay K3
i overvoltage '}\ '}\ E > i o
| and short circuit K11 K12 ! K1.3 | K4 Notes
r pro[ection K2.1 K2.2 K2.37 : -\--A\ K2.4 |
! ! ! : The PE terminal permits operation of the device in IT systems with insula-
! ) E k34! tion monitoring and also serves as a reference point for testing the control
1 ! ! voltage. The internal short-circuit protection will be bridged on DC devices,
| E 1 if the protective ground is connected to terminal PE.
1 i i One or more extension modules BN 3081 or external contactors with
1 ! | forcibly guided contacts may be used to multiply the number of contacts of
| E i the emergency-stop module BN 5983.
i i i
PE(-) X5 1 42 541 14 24 34

M7235_b

BN 5983.53

Circuit Diagrams

Al
M)

|
. |A1(+) 13023 33 |53 |41 !

|f_§|811|834| 13|23|33|53| 41|X5|

Y

H -\ -7

. |A2 |PE

| () 1)

| A2
“[S12)522| X3 | x4 | 14 24| 34| 54| 42| () |-
M7451 a

14 124 134 154 42

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

Connection Terminals

Terminal designation Signal description

Al (+) +/L
A2 (-) -/N
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
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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

AC0.8...1.1 U,

DC0.9..1.2 U,

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

(S12-822):

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

to AC15at2 A, AC 230 V:

toDC 13at2 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/AC230V IEC/EN 60 947-5-1
2A/AC 230V 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 10° switching cycles

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

6 AgL IEC/EN 60 947-5-1
10 x 108 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 55 011

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 |IEC/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 f in the technical data section.

CCC-Data

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

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

Nominal voltage U,;:

Thermal current | :

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

Standard Type
BN 5983.53 DC 24V
Article number: 0032155
e Output: 3 NO, 1 NC contacts
¢ Nominal voltage U,;: DC 24V
e Width: 100 mm
Variants
BN 5983.53/104:

For switching small loads of 1 mVA ... 7 VA or 1 mW ... 7 W in the ranges
0.1...60V and 1...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

BN 5983 53 /___ AC230V 50/60 Hz

I— Nominal frequency
Nominal voltage

Variant, if required
Contacts
Type
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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.
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Characteristics

| [A]
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Current over one row of contacts
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Current over two rows of contacts
I'[A]
10
8
6
4
2

T T T T T 1 _ =
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 / tgp, 0,4s; tosf 9,65
2 contacts in series

0,6
0,5 \

=
Y
s 03 N
g 02
=] ~
ERN —
0

switching current | [A] ———

Contact service life

250 o
2
=

\
200
150
N
\C
o \C
=100
g AN
s AN
2
= 50
.‘%
0
01 03 05 | 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
--E| off i auxiliary i Forcibly guided
! contact | safety contacts
on Ly i i
[___ _‘):‘_]emergency—. i
stop i i
i i
Al(+) [S11 [X4 X3 S34 (|)S12 |S22 E M 5SE 13 23 33
O— — — . —-:-O—O-! O -0-
. BN5983 E E
. 1 1 .
L O T O 0= OO - OO 4
A2(-) PE(-) X5 i 42 54i 14 24 34
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

1
BN5983 i

[P —

A2(-) PE() X5 |

1 contact

safety gate closed

E auxiliary E Forcibly guided
1 safety contacts

10 ST T 0 L +O— 05.45,0

42

13 23 33

F=F0 =040~ G0,

i
.o..OJ
1424 34

* activated NO contact
(contact position: closed)

Two-channel monitoring of a safety gate.
Suited up to SIL3, Performance Level e, Cat. 4

M6778 b

L1

emergency-

1
1 auxiliary

! contact

Contact reinforcement by external contactors with reduced safety level.

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

“M6776_¢

L1

X4 41 |53
-—y-'rol-,o-o-o-,

1
auxiliary | Forcibly guided
contact ! safety contacts

1

w
w
(9%}
W

Ot mrm ittt c O ',0.0..OJ'
PE(-) X5 42 54i 14 24 34

=

| E.: ]
~L»| 3
[

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

L1
emesrtgoepncy—i auxiliary i[] []
! contact !
K4 on o l
A | 55 =R
K5 : :

M(+) ST [x4  [x3 $22 I 41 53 [13 |23 33
o= e = '_'FO_O-EO_O“O'I
i BN5983 | | i
- 1 1 -
W q Sy g S o (P S — 0= O+ - 0O--O 4

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

‘P
N o o
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

1
auxiliary | Forcibly guided
contact ! safety contacts

Y83 | B |
A+ Jst1 Ixa xa saa stz fse2 1 o4 53 13 23 3
I_ e — ._O_. . T ._.:.O_O_! .O..O.I
i BN5983 i
LO e O s e +O=O-+O - O- O 4
M) PEC) X5 P42 541420 34
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
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

IT Marcatura e collegamenti

DE | MaBbild (MaBe in mm)

EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm)
IT | Dimensioni (dimensione in mm)

T

w)

hieraffnen

5o
O

hier affnen

A PO ST S B 23 3 55 A
o
ROV RORXXX®
Klemmenleiste abnehmbor
QO Neiz Kjﬁ‘iﬁﬁ‘iﬁ%ii _
Oswz/Kz A e
O S22K3 7K}17 R Wiﬁ

satemaster
BN5983
°

DOLD

hier affnen

@@@@@@@@@@@@

S12 S22 X3 X4

Klemmenleiste abnehmbor

34 54

hier affnen

b

J

10295

120,7

100

118,2

22000200000,

1]

O

(@]
o

70

Copoooeee®

Hutschiene
DIN EN 60715

—_—
—_———

©

& M5966_a

732

DE | Montage / Demontage Klemmenleiste

EN | Mounting / disassembly of the terminal strip
FR | Montage / Démontage des borniers

IT | Montaggio / Smontaggio di morsettiera

g6mm/PZ2
0,8 Nm
7 LB.IN

b

A=10mm
1x 0,5...2,5 mm?
1 x AWG 20 to 14
2x 0,5...2,56 mm?

M10248 2xAWG 20 to 14
A A =10 mm
- 1x0,5...1,5mm?

1 xAWG 20 to 16

M10249

2x0,5...1,56 mm?
2x AWG 20 to 16

i

M10250

A=10mm
1x 0,5..2,5mm?
1 x AWG 20 to 14
2x 0,5..2,5mm?
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

Anforderung seitens der Sicherheits-
funktion an das Geréat

Intervall fiir zyklische Uberpriifung
der Sicherheitsfunktion

Demand to our device based on the
evaluated neccessary safety level of
the application.

Intervall for cyclic test of the safety
function

Consigne résultant de la fonction
sécuritaire de l'appareil

Interval du contréle cyclique de la
fonction sécuritaire

Richiesta al nostro dispositivo basato
sul livello di sicurezza neccessary
valutata dell'applicazione

Intervall per test ciclico della funzio-
ne di securezzia

EN ISO 13849-1:
Kategorie / Category: 4
PL: e
MTTF ;. 240,5 a (year)
DC, 99,0 %
&e : 365 d/a (days/year)
Ee' 24 h/d (hours/day)
Lyc_le : 3600 s/cycle

=1 /h (hour)
IEC/EN 62061
IEC/EN 61508:
SIL CL: IEC/EN 62061
SIL IEC/EN 61508
HFT": 1
DC: 99,0 %
PFH,: 2,05E-10 ht
T.: 20 a (year)

) HFT = Hardware-Fehlertoleranz

Hardware failure tolerance
Tolérance défauts Hardware
Tolleranza ai guasti hardware

. einmal pro Monat
CP:I;teswnh once pelr month
. . . N mensue
gggrc;rerlncicém selon; Jor Cat. 4 una volta al mese
einmal pro Jahr
EN ISO 13849-1 PL d with once per year
Cat. 3 annuel
una volta al mese
einmal pro Monat
g“: gl‘ 3, once per month
nach; acc. to; selon; ith HET = 1 mensuel
conformi a wi ~— | una volta al mese
IEC/EN 62061 einmal pro Jahr
’ ILCL2
IEC/EN 61508 gIL(Zj ’ once per year
with HFT = 1 [ annuel
una volta al mese

Info

DE

Die angeflihrten Kenndaten gelten fir die Standardtype.
Sicherheitstechnische Kenndaten flr andere Gerateausflihrungen
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.

| 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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0233483

Safety Technique

SAFEMASTER
Switch Gear For Safety Switch
BG 5925/920

DOLD

Function Diagram

¢ 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
¢ to connect:
- magnetic switch NE 5020
- magnetic switch NE 5021
Output: max. 3 NO contacts, see contacts
2-channel operation
Line fault detection on On-button
Manual restart or automatic restart, switch S2
Cross fault monitoring
LED indicator for state of operation
LED indicator for channel 1 and 2
Optionally with fast Auto start
Removable terminal strips
Wire connection: also 2 x 1.5 mm? stranded ferruled (isolated),
DIN 46 228-1/-2/-3/-4 or 2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3

on | | e Width 22.5 mm
Additional information about this topic
safety switch | |_| | . .
¢ Data sheet magnetic switch NE 5020
¢ Data sheet magnetic switch NE 5021
‘ || I
Approvals and Markings
Ko | * Iineofautllt (titetecﬂon | Functional
on Un-button SRy
A . | GF @
M7773_b TOVRheinland o ™us
'sepsaoono | Canada/USA| A025518
Block Diagram Application
Protection of people and machines
A1(+)A2() S $12 S22 $33534 13 23 33 * Monitoring of safety gates
!—- O —— — . . —— — . -—-—()—O—()—-—.
! T -T T- -T _T T T : Indicators
1 ;
| o Al | upper LED: on, when supply connected
i|  Ovenvoliage and Monitoring K i lower LEDs: on, when relay K1 and K2 energized
short circuit prot. logic i
| 1
| 1 Connection Terminals
i !
i ko Y I Terminal designation Signal description
1 | Al (+) +/L
I ! A2 (-) -/N
! : S12, 522, 534 Inputs
: i S11, S21, S33 Outputs
L bbbl 13, 14, 23, 24, 33, 34 Forcibly gwdgd NO contacts for
14 24 34 release circuit

21,22, 31, 32 Forcibly guided indicator output

T |
I s1g A1 15T 13 |23 [31 , I SALIEL 13 o1 i
Vs ki C3-1--7--F--- b s k- I
1 533 o1 S8 :
e L A e !
| [a2 Ts21 lia loa B2 ! i [a2 Is21 lia %22 !

1 |

I TmE

BG 5925.22/920 BG 5925.16/920

! [ 1
I g At st 1323 512, |
I sl k1 C3-p--f--7-- YY) 1 |
| s L0 sid i
S KL Jf-f-77 C 834 K2[Fq----7 .
i [a2 [s21 lia loa 13 ! i [a2 [s21 lia los !
: ! |

M7389 b 14|S”|S12| M7390 b

BG 5925.03/920

BG 5925.02/920
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Unit Programming

O
S2 resef O

auta
manual

plate

M6374

Disconnect unit over switch S2.
Drawing shows setting at the state of delivery

Notes

Line fault detection on On-button:

The line fault detection is only active when S12 and S22 are switched
simultaneously. If The On-button is closed before S12, S22 is connected
to voltage (also when line fault across On-Button), the output contacts will
not close.

A line fault across the On-button which occurred after activation of the
relay, will be detected with the next activation and the output contacts will
not close. If a line fault occurs after the voltage has been connected to
S12, S22, the unit will be activated because this line fault is similar to the
normal On-function. (Cross fault detection between terminals S12-S22)

The terminal S21 permits the operation of the device in IT-systems with
insulation monitoring, serves as a reference point for testing the control
voltage and is used to connect the E-stop loop when cross fault moni-
toring is selected.

Connecting the terminal S21 to the protective ground bridges the internal
short-circuit protection of Line A2 (-). The short-circuit protection of line
A1 (+) remains active.

Technical Data

Input

Nominal voltage U,: DC 24V
Voltage range:

at 10% residual ripple: 0.9..1.1U,
Nominal consumption: DC approx.2 W
Min. Off-time: 250 ms
Control voltage on S11: DC23VatU,
Control current over

S$12, S22: 40mAatU

Min. voltage between
terminals S12, S22 and S21: DC 19.5V when relay activated

and U, on A1 - A2

Short-circuit protection: Internal PTC
Overvoltage protection: Internal VDR
Output

Contacts

BG 5925.02/920:
BG 5925.03/920:
BG 5925.16/920:
BG 5925.22/920:

The NO contacts are safety contacts.
The NC contacts 21-22 or 31-32 can only be used for monitoring.

2 NO contacts

3 NO contacts

1 NO contact, 1 NC contact
2 NO contacts, 1 NC contact

Operate delay typ. at U,:

Manual start: 40 ms
Automtic start: 250 ms
Release delay typ. at U;:

Disconnecting the supply: 50 ms
Disconnecting S12, S22: 15 ms
Contact type: forcibly guided
Nominal output voltage: AC 250 V

DC: see limit curve for arc-free operation

Technical Data

Switching of low loads:
Thermal current | :

Switching capacity

to AC 15

NO contact:

NC contact:

to DC 13:

NO contacts:

NC contacts:

Electrical life
toAC15at2 A, AC230V:
Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

General Data

24V, 10 mA
max.5 A
see current limit curve

3A/AC230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

10° switching cycles |IEC/EN 60 947-5-1
max. 1 200 switching cycles / h

6 AgL IEC/EN 60 947-5-1
C8A

10 x 108 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
-25..+85°C
<2.000 m

4 kV /2 (basis insulation) IEC 60 664-1
IEC/EN 62 061
Limit value class B EN 55 011
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 |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
15/055/ 04

EN 50 005

Box terminals with M3.5 screws

DIN rail IEC/EN 60 715
220 g

IEC/EN 60 068-1

Width x height x depth:

22.5x84 x121 mm

CSA-Data

Nominal voltage U,:
BG 5925/920/60:

Ambient temperature:
Switching capacity:

Wire connection:

DC 24V

-15 ... +65°C

5A 230Vac

60°C / 75°C copper conductors only

AWG 20 - 12 Sol Torque 0.8 Nm
AWG 20 - 14 Str Torque 0.8 Nm

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

Standard Type

BG 5925.22/920/60 DC 24 V

Article number:

e Output:

¢ Nominal voltage U,:
o Width:

0052272
2 NO contacts, 1 NC contact
DC 24V
22.5 mm
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Troubleshooting

Failure

Potential cause

LED "Power" does not light up

- Power supply not connected

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

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

LED "K2" lights up,
but "K1" 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 K2 is welded
(replace device)
- Incorrect setting of switch S2
- Manual start mode:
Line fault on start-button (disconnect
power supply and remove fault)
- Automatic start mode:
S33-S34 not bridged

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.

Characteristic

250

e

M5834 ¢

200

——

(<2l
o

sy
o
(=]

[$a]
o

switching voltage VDC
/

00,1 03 05 1

——=switching current A

safe breaking, no continuous arcing,

max. 1 switching cycle /s

Arc limit curve under resistive load
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Characteristics
= P (A) A
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45 Pmmm e —m = o o 48A’
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0 10 20 30 40 50 60
M8931_a
device mounted on distance with air circulation.
— max. current at 55°C over
3 contactrows = 4A = 3x4°A’=48A?
device mounted without distance heated by
devices with same load,
— T T T maxcurrent at 55°C over .
3 contactrows = 1A =3x1°A’*=3A"
> P= K+ 5L+
I,,1,,1; - current in contactrows
Quadratic total current limit curve
electric life DC13 24V DC / tgp, 0,4s; toif 9,65
2 contacts in series
0,9 \
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0,6
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= N
03 AN
8 ' \
S N
5 02 <
=
z ~
£ o o
@ ~
w0
0 =

switching current | [A]l————
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Application Examples

L1 L1
Al A2
L) N (0
e A () P s |- g
o [ § < | L pEX D!
N BRI
M PIra Il
EITR L o WY 2T N
o PTET B E E--- B I P
p=== Ll - T K5\  (on) ot
(bn) (v1) Al(+) | S11 S33  |S34 [S12 |S22 S |13 .
[OA1 nlsn _ lsw Jsu [si2 sz 213 o [0 o U OO 'O"‘I'O'O‘.
O ——— = o L = O O= O, ] i
1 ' ! BG5925/920 i
1 BG5925/920 | 1 S2: manual reset ) i
| S2: manual reset | i §
1 .
K(Or ot t o 8 o h ot 8 8 8 £ £ ¢ ¢ ¢ £ L-O' .OI
TAZ(—) 14
N ®
M7743 b N
M7772_a
With magnetic switch NE 5020; Start with On-button With magnetic switch NE 5020; Contact reinforcement by external contac-
Please note: Refer to "Unit programming"! tors controlled by one contact path
Switches in position: S2 manual start Please note: Refer to "Unit programming"!
Suited up to SIL3, Performance Level e, Cat. 4 gwitches in pSosition: ?f2 manual start c
uited up to SIL3, Performance Level e, Cat. 4
B
Al A2
10— ()
e :' 8 :
! =3 [T
i pEd g
! = it 5 i
! 7%."2’ % i
4 S il 3 i
i & it
] ite
qE|TTT 24 =TT
(bn) v
AM(+) | ST S33 S34 [S12  |S22 S21 13 .. .
I.O._._O_._. -_— -_— —— ) ——— _()_.T..o._ol
1 I
] BG5925/920 i
| S2: auto reset ) i
' !
()t - — — o — - =04
-TAZ(—) 14 8
N —®
M7771_a

With magnetic switch NE 5020; Automatic start
Please note: Refer to "Unit programming"!
Switches in position: S2 auto start

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

L1
NE5021.02  NE5021.02 NE5021.02 S——
[‘actuator | [ actuator | [ actuator | ,-.-,g .
iy I T LTI |
A
sensor 1 Sensor 2 sensor 6 -
=3
A1(+)|S11[S21 $22|S12 [S33]S34 13
I_O_ . . S -— . =
i |
. BG5925/920 I
! S2: manual reset ) |
| ]
E e e e n e e s s s s e s e e e e e e -t .O .O -
A2() 4 = -
N »
MB8247

6 magnetic switches NE 5021 + 1 E-stop button in series, manual start. Suited up to SIL3, Performance Level e, Cat. 3
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

IT Marcatura e collegamenti

DE | Zubehor

EN | Accessories

FR | Accessoires

IT Accessori

| — — 1 —
Al+ S33 S34

RV

1323 24 3

RV

safemaster|
etz BE9925

noLo

K O
K O

3 |23 131
K1 7)77
K2 ,/,,

e loe T2

RVIRD

1% SN sz 32

RVR

S21 S22 A2
Y — —

M10312

g4 mm/PZA1
0,8 Nm
7 LB.IN

I
o

M10248

A=10mm
1x0,5...4 mm?
1x AWG 20 to 12

2x0,5...1,5 mm?
2x AWG 20 to 16

=

M10249

A=10mm
1x0,5..2,5 mm?
1x AWG 20 to 14

2x0,5...1,5mm?
2 x AWG 20 to 16

i

M10250

A=10mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5...1,5mm?
2x AWG 20 to 16

o

Artikelnummer:
Article number:
Référence:

No. Articolo:
0051641

NE 5020.92

S

NE 5021.02

Artikelnummer:
Article number:
Référence:

No. Articolo:
0054695
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DE | Magnetschalter codiert, fir DC 24 V,
mit 2 Halbleiterausgédngen
EN | Safety switch, magnetic coded, for
DC 24V, with 2 semiconductor outputs
FR | Interrupteur magnétique codé, pour
DC 24V, avec 2 sorties a
semi-conducteurs
IT | Interruttore magnetico codificato
24 \V/dc con uscita a
2 semiconduttori.
DE | Magnetschalter codiert, mit
2 SchlieBern (Reedkontakten)
EN | Safety switch, magnetic coded,
with 2 NO contacts (reed contacts)
FR | Interrupteur magnétique codé,
avec 2 contacts NO (contacts Reed)
IT | Interruttore magnetico codificato

2 contatti NO in uscita (contatti reed).




DE | MaBbild (MaBe in mm) DE | Montage / Demontage der Klemmenbl6cke
EN | Dimensions (dimensions in mm) EN | Mounting / disassembly of the terminal blocks
FR | Dimensions (dimensions en mm) FR | Montage / Démontage des borniers ammovibles
IT | Dimensioni (dimensione in mm) IT | Montaggio / Smontaggio di morsetti estraibili
121
22,5 118 Terminal block
(S Plate wilh ferminal block
®®®® release slots
RRORR
RV®
m M10049 —
Hutschiene
DIN EN 60715
DE | Gerateprogrammierung
EN | Setting
FR | Programmation de I'appareil
IT Impostazione del modulo
(=] (=] (=]
O O O
S2 Start: O S2 reset O Stortmode O
Auta aufa autamatic
Hand O manual manuol O
=1 =1 =1

M6373 M6374 M6375

DE | Gerateprogrammierung uUber Schalter S2.
Die Schalterstellung zeigt den Lieferzustand.

EN | Disconnect unit over switch S2.
Drawing shows setting at the state of delivery

FR | Programmation du module par l'interrupteur S2.
Position de l'interrupteur a la livraison

IT | Scollegare il modulo su switch S2.
Il disegno mostra I'impostazione di fabbrica
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DE | Sicherheitstechnische Kenndaten

EN | Safety Related Data

FR | Données techniques sécuritaires

IT | I dati di sicurezza
EN 1SO 13849-1: Anforderung seitens der Sicherheits- | Intervall fiir zyklische Uberpriifung
Kategorie / Category: 4 funktion an das Gerat der Sicherheitsfunktion
PL: e Demand to our device based on the )
Intervall for cyclic test of the safety
MTTF : 236,3 a (year) evaluated neccessary safety level of function
: the application.
DC, 99,0 %
. 365 d/a (days/year) Cpnsgqe resulltant della fonction Interyal du’ coqtrgle cyclique de la
s sécuritaire de l'appareil fonction sécuritaire
o 24 h/d (hours/day)
: Richiesta al nostro dispositivo basato Intervall per test ciclico della funzio-
Lo’ 3,60E+03 s/cycle sul livello di sicurezza neccessary valiper tes
~ ol Am ne di securezzia
2 /h (hour) valutata dell'applicazione
. einmal pro Monat
(P;Iéfsw'th once per month
IEC/EN 62061 nach; acc. to; selon; | or Cat. 4 mensulel |
IEC/EN 61508: conformi a et ta aLmese
einmal pro Jahr
SIL CL: IEC/EN 62061 ENISO13849-1  |pLqwith | once per yoar
. Cat. 3 annuel
SIL: 3 IEC/EN 61508 una volta al mese
HFT": 1 einmal pro Monat
g”: gl‘ 3, once per month
DC: 99,0 Y% nach; acc. to; selon; ith HFT = 1 | mensuel
PEH.- 1 97E-10 bt conformi a wi ~ " |una volta al mese
D ! IEC/EN 62061, SILCL 2 einmal pro Jahr
T, 20 a (year) IEC/EN 61508 siLe once Fie" year
: annue
9 HFT = Hardware-Fehlertoleranz with HFT = 1| 113 Volta al mese
Hardware failure tolerance
Tolérance défauts Hardware
Tolleranza ai guasti hardware

|nfo

DE | Die angefiihrten Kenndaten gelten flr die Standardtype.
Sicherheitstechnische Kenndaten flr 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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0264281

Safety Technique

SAFEMASTER

Safety Module For Safety Switches

LG 5925/920

. ' LG 5925/900

Function Diagram

button on |

light curtain
output J

DOLD
¢ 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 and IEC/EN 61511
¢ According to EN 50156-2 for furnaces
e to connect:
- safety switch NE 5020
- safety switch NE 5021
Qutput: max. 4 NO contacts, see contacts
1- or 2-channel operation
Line fault detection on On-button
Manual restart or automatic restart, switch S2
with or without cross fault monitoring switch S1
LED indicator for state of operation
LED indicator for channel 1 and 2
Wire connection: also 2 x 1.5 mm? stranded ferruled, or
2 x 2.5 mm? solid DIN 46 228-1/-2/-3/-4
e As option with plugable terminal blocks for easy exchange
of devices
- with screw terminals
- or with cage clamp terminals
e Width 22.5 mm

Approvals and Markings

Functional
Safety

Type

Approved

K1
tsoooose | A025518
K2 .
Applications
M5765 . .
Protection of people and machines
¢ Monitoring of safety gates
* Usage in furnace application in continuous operation acc. to EN 50156-1
Block Diagram Indicators
upper LED: on, when supply connected
'_A1 Hféf_.)_ . _Sﬁ; . _312 o . 833_834 . _8_573_3%_‘”_ - lower LEDs: on, when relay K1 and K2 energized
Ovenvolt § Notes
vervoltage an . )
short circuit prot. Monitoring logic K1\'"\V'¥" Line fault detection on On-button:
The line fault detection is only active when S12 and S22 are switched

M6666 S21

A

O-0O
14 24 34 42

-0-O--

simultaneously. If The On-button is closed before S12, S22 is connected
to voltage (also when line fault across On-Button), the output contacts will
not close. A line fault across the On-button which occurred after activation
of the relay, will be detected with the next activation and the output con-
tacts will not close.
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Circuit Diagrams

M M
L [13[23]33 L [13]23]33
——— $33|S34[ 41| 42 [= + =+ =+ e $33(S34[ 43| 44 [= - =+ =+ |
! sp M+ 1811 )13 23)33 ao Lo, M st )13)23)33)43i
'% KT f-f-f - i !% KT f-frf-7 1
1 533 ¢ 1533 :
e e o LS e S !
i T2 Tsot |1 loa |3 Tao ! i T2 T2t g loa laa lag !
. { I 1
$11[S12 521522 s S11[S12|S21[S22 s
A2 (14|24 |34 A2 (14|24 |34
LG 5925.48/920 LG 5925.04/920
A
. 13]23
——— $33|S34 —_—— |
| .
i s12, [AT+|S11 |13 |23 I
. S22| K1 f-+/-- 1
1 $33] :
Sk erd -/ :
i T2 Ts2t s | !
. 1
$11[S12] 521522 T
A2 1424
LG 5925.02/920
Connection Terminals
Terminal designation Signal description
Al (+) +/L
A2 (-) -/N
S12, S22, S34 Inputs
S11, S21, S33 Outputs
13, 14, 23, 24, 33, 34, 43, 44 Forcibly g_wdgd NO contacts for
release circuit
41,42 Forcibly guided indicator output
Technical Data
Input
Nominal voltage U,;: DC 24V
Voltage range: 0.9..1.1U,
Nominal consumption: DC approx. 1.7 W
Min. Off-time: 250 ms
Control voltage on S11atU: DC 225V
Control current /typ.)
over S12 or S22: 35 mA at U,
Min. voltage between
terminals S12, S22
when relay activated: DC 19V
Short-circuit protection: Internal PTC
Overvoltage protection: Internal VDR
Output
Contacts

LG 5925.02/920:
LG 5925.04/920:
LG 5925.48/920:

2 NO contacts
4 NO contacts
3 NO contacts, 1 NC contact

The NO contacts are safety contacts.
The NC contacts 41-42 can only be used for monitoring

Operate delay typ. at U,:
Manual start:

Automtic start:

Release delay typ. at U,:
Disconnecting the supply:
Disconnecting S12, S22:
Contact type:

Nominal output voltage:

20 ms
350 ms

20 ms

15 ms

forcibly guided

AC 250V

DC: see limit curve for arc-free operation

Technical Data

Thermal current | :

Switching capacity
to AC 15:

NO contacts:

NC contacts:

to DC 13:

NO contacts:

NC contacts:
Electrical life

at5A, AC230Vcos ¢ =1:

Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

General Data

max. 8 A per contact
see current limit curve

3A/AC230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1

> 2.2 x 10° switching cycles
max. 1 200 switching cycles / h

10A gL IEC/EN 60 947-5-1
B6A

> 20 x 108 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

-25...455°C
-40...485°C
<2.000 m

4 kV /2 (basis insulation) IEC 60 664-1
IEC/EN 62 061
Limit value class B EN 55 011
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 |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
25/055/04

EN 50 005
Plus-minus terminal screws M 3.5
box terminals with wire protection or
cage clamp terminals
DIN rail

2209

IEC/EN 60 068-1

IEC/EN 60 715

Width x height x depth
LG 5925/920:

LG 5925/920 PC:

LG 5925/920 PS:
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Standard Type
LG 5925.48/920 DC 24V

Article number: 0063683 )
e Output: 3 SchlieBer, 1 Offner
* Nominal voltage U, DC 24V
e Width: 22.5 mm
Ordering Example
LG5925. _ _ /920 DC24V

Nominal voltage

Type of terminals

without indication: terminal
blocks fixed, with screw terminals
PC (plugin cage clamp): plugable
terminal blocks with cage clamp
terminals

PS (plugin screw): plugable
terminal blocks with screw
terminals

Contacts

Type

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

- Power supply not connected

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

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

LED "K2" lights up,
but "K1" 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 K2 is welded
(replace device)

- Incorrect setting of switch S2

- Manual start mode:
Line fault on start-button (disconnect
power supply and remove fault)

- Automatic start mode:

S33-S34 not bridged

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

o
250 1 §‘
\ 3
=
200
\
\
150
(&)
[am)
=
5100
S AN
2
2 50
H
0
0,1 03 05 1 3 5 10
—= switching current A
safe breaking, no continuous arcing,
max. 1 switching cycle /s
Arc limit curve under resistive load
s F(R) A
250 \25“2
200 \
150
100 <
~
~
~
~
~
50 <
~
~
~
T T 1 1 T T TrC
0 10 20 30 40 60

device mounted on distance with air circulation.

max. current at 55°C over
4 contactrows = 5A 2 4x5°A’=100A

device mounted without distance heated by
_ _ _ . devices with same load,

max current at 55°C over

4 contactrows = 1A £ 4x1°A’=4A

2_ 12, 2 2 2
SI=E+E+1E+1
|1, |2, |3, |4 - current in contactrows

Total current limit curve
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Application Examples

(+)
-

Al(+) | S11 23
:-()—.—()—.— . _'O'"O"!
! T !
1 1
! ) i
I. ————————————————————————————————— - — —O—.O—.I

K4 K5
) M10454_a

With safety switch NE 5020. Contact reinforcement by external contactors. 2-channel operation, cross fault detection
Please note: Refer to ,,Unit programming“!
Switches in position: S1 cross fault detection

S2 manual start

With autostart link On-button and set S2 to ,automatic®.
Suited up to SIL3, Performance Level e, Cat. 4

(+

NE5021.02  NE5021.02 NE5021.02
emergency stop

13l actuator | [ actuator | [actuator |1,
74

SH S [
=t

sensor 1 sensor 2 sensor 6

A1 (+)[S11]S21

S G O

() M10451_a

6 safety switches NE 5021 + 1 E-stop button in series. 2-channel operation, cross fault detection

Please note: Refer to ,,Unit programming“!
Switches in position: S1 cross fault detection
S2 manual start

With autostart link On-button and set S2 to ,,automatic®.
Suited up to SIL3, Performance Level e, Cat. 3
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DE
EN
FR

Beschriftung und Anschliisse

Labeling and connections

Marquage et raccordements

L e s L |

BOBD

e

BROO

’é' safemaster
‘ LG5925

o
Netz O
ki O
ke O
13|23
o)

K2 -

‘14 ‘24

0057272

POEP

M10254

A B 23

DHDD

S33 S34

DO

===
’é' safemaster
‘ LG5925

o

Netz O
ki O
k2 O

oL
/-

006091

==|

PO

SNS12 S7 S22

@@@

124

M10256

B2

T

Netz(O)
ki O
k2 O

K1 f=
K2 2—7)
‘14 ‘

0058

==
be LG5925

L

24

649

1x0,5...4 mm?
1xAWG 20 to 12

2x0,5...2,5 mm?

1x0,5...2,5 mm?
1xAWG 20 to 14

2x0,5..1,5mm?

1x0,5...2,56 mm?
1 x AWG 20 to 14

PS PC
— g4mm/PZ1 g4mm/PZ1 DIN 5264-A;0,5 x 3
THE= 0,8 Nm 0,8 Nm
7 LB.IN 7 LB.IN
A A=8mm A=8mm A=10..12mm A=12mm
ﬂ:u

1x0,5...4 mm?
1 x AWG 20 to 12

M10249

2x0,5...1,56 mm?
2 x AWG 20 to 16

2x0,5...1mm?
2 x AWG 20 to 18

M10248 2 x AWG 20 to 14 2 x AWG 20 to 16
A A=8mm A=8mm A=10..12mm A=12mm
- 1x0,5...2,5 mm? 1x0,5...2,5 mm? 1x05...1,5mm? | 1x0,5...2,5 mm?
1xAWG 20 to 14 1xAWG 20 to 14 1xAWG 20to 16 | 1 x AWG 20 to 14

L
A
L

A=8mm
1x0,5...4 mm?
1x AWG 20 to 12

2x0,5..2,5 mm?

A=8mm
1x0,5...2,5 mm?
1 x AWG 20 to 14

2x0,5...1,5mm?

A=10..12mm
1x0,5...2,5mm?
1 x AWG 20 to 14

A=12mm
1x0,5...4mm?
1 x AWG 20 to 12

M10250 2x AWG 20 to 14 2 x AWG 20 to 16
DE | Zubehor
EN | Accessories
FR | Accessoires

e

NE 5020.92

Artikelnummer:
Article number:
Référence:
0051641

DE |Magnetschalter codiert, fir DC 24V,
mit 2 Halbleiterausgangen

EN | Safety switch, magnetic coded, for
DC 24 V, with 2 semiconductor outputs

FR | Interrupteur magnétique codé, pour

DC 24V, avec 2 sorties a
semi-conducteurs

Magnetschalter codiert, mit
2 SchlieBern (Reedkontakten)

Safety switch, magnetic coded,
with 2 NO contacts (reed contacts)

” >
EN
FR
NE 5021.02

Interrupteur magnétique codé,
avec 2 contacts NO (contacts Reed)

Artikelnummer:
Article number:
Référence:
0054695
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DE | MaBbild (MaBe in mm)

EN | Dimensions (dimensions in mm)

FR | Dimensions (dimensions en mm)

B

T T
(== ==
=H=0=]

= "
\=n =
SE=H=R=]
T
|
|

—E

M4150 a

35

121

13

90

M4150 a

LG 5925/900 | 90 | 22,5
LG 5925/900 PS| 104 | 225
= LG 5925/900 PC| 111 [ 225

DE | Gerateprogrammierung DE | Montage / Demontage der PS / PC-Klemmenblécke
EN | Setting EN | Mounting / disassembly of the PS / PC-terminal blocks
FR | Programmation de I'appareil FR | Montage / Démontage des borniers PS/PC

3 E
O
O
mas ] o
O
51 Cross foult
delecfion
== without fass
with
S2 Stortmode
P automatic 9
L manuol o

M8892

DE | S1 darf nur bei unbestromtem Gerat betatigt werden!
Die Schalterstellung zeigt den Lieferzustand.

EN | Disconnect unit before setting of S1
Drawing shows setting at the state of delivery

FR | Commutation de S1 uniqguement hors tension.
Appareil livré tel que sur le schéma.

DE

Demontage der steckbaren Klemmenblécke (Stecker)

1. Gerat spannungsfrei schalten.

2. Schraubendreher in die frontseitige Aussparung zwischen
Stecker und Frontplatte hineinschieben.

3. Schraubendreher um seine Léangsachse drehen.

4. Beachten Sie bitte, dass die Klemmenblécke nur auf dem
zugehorigen Steckplatz montiert werden.

EN

Removing the terminal blocks with cage clamp terminals

1. The unit has to be disconnected.

2. Insert a screwdriver in the side recess of the front plate.

3. Turn the screwdriver to the right and left.

4. Please note that the terminal blocks have to be mounted on
the belonging plug in terminations.

FR

Démontage des borniers amovibles

1. Mise hors tension de I'appareil

2. Enfoncer un tourne-vis dans la fente entre la face avant et le
bornier

3. Tourner le tourne-vis pour libérer le bornier

4. Tenir compte du fait que les borniers ne doivent étre montés
qu’a leur place appropriée
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DE | Sicherheitstechnische Kenndaten

EN | Safety Related Data

FR | Données techniques sécuritaires

Anforderung seitens der Sicherheits-
funktion an das Gerét
im High Demand Mode

Demand to our device based on the
evaluated neccessary safety level of
the application

at High Demand Mode

Consigne résultant de la fonction
sécuritaire de l'appareil

au High Demande Mode

Intervall fiir zyklische Uberpriifung
der Sicherheitsfunktion

Intervall for cyclic test of the safety
function

Interval du contréle cyclique de la
fonction sécuritaire

PL e with
Cat. 3

nach, acc. to, selon |or Cat. 4

einmal pro Monat
once per month
mensuel

EN ISO 13849-1

einmal pro Jahr

nach, acc. to, selon | it 'HFT = 1

PL d with

once per year
Cat.3 annuel
SIL CL 3, einmal pro Monat
SIL3 once per month

mensuel

IEC/EN 62061, SILCL2
IEC/EN 61508 siLs

with HFT =1

einmal pro Jahr
once per year
annuel

EN ISO 13849-1:
Kategorie / Category: 4
PL: e
MTTF 216,7 a (year)
%g: 99,0 %
dy: 365 d/a (days/year)
h,: 24 h/d (hours/day)
M: 3600 s/cycle

2 /h (hour)
IEC/EN 62061
IEC/EN 61508
IEC/EN 61511:
SIL CL: 3 IEC/EN 62061
SiL 3 [EG/EN 61511
HFT?: 1
DC: 99,0 %
PFH,: 1,1E-10 h
PFD,e: 8,2E-05 (Low Demand Mode)
T, 20 a (year)

) HFT = Hardware-Fehlertoleranz
Hardware failure tolerance

Tolérance défauts Hardware

|nfo

DE | Die angefiihrten Kenndaten gelten fiir die Standardtype.

erhalten Sie auf Anfrage.

Sicherheitstechnische Kenndaten fiir andere Gerateausfiihrungen

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 complete
doivent étre définies par 'utilisateur.
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Safety Technique

SAFEMASTER
Emergency Stop Module
BN 5930.48

DOLD

e same as BN 5983, but with other terminal designation
(see circuit diagram)

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

1-channel or 2-channel circuit

LED displays for channel 1, 2 and mains

Feedback circuit X1 - X2 for monitoring external contactors

Removable terminal strips

Width 100 mm

Function Diagram

S e B s
E-Stop J_ |
K1, K2 —l
K3 ]
t|  t=approx. 200 ms M7050

Approvals and Markings

el

TUVRheinland

Functional
Safety
Type
Approved

www.tuv.com
1D 0600000000

Applications

Protection of persons and machines
* Emergency stop circuits on machines
* Monitoring safety gates

Circuit Diagram

I-IT)|T11|T12|T12|T22| 13 | 23 | 33| 4 | |

. [M(+) |PEC) |13 ]23 |33 |41

Eilii?i)ii»i)ii;-.xé

xt | K33

i [A2() 14 124 134 |42

|
oo e[ ]2
M7398 b

A2|!

Notes

The PE terminal permits operation of the device in IT systems with insulation
monitoring and also serves as a reference point for testing the control voltage.

One or more extension modules BN 3081 or external contactors with
positively-driven contacts may be used to multiply the number of contacts
of the emergency-stop module BN 5930.

Connection Terminals

Terminal designation Signal description

Al (+) +/L
A2 (-) -/N
T12,T22, X1, X2 Inputs
T11, PE(-), T34 Outputs

Forcibly guided NO contacts for

13, 14, 23, 24, 33, 34 L
release circuit

41, 42 Forcibly guided indicator output
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Block Diagrams

PE(-) T34 Xt

13 23 33

________ At O s Ot O o O vt

42 14 24 34

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 T33,T34:

Output

AC 24, 48, 110, 127, 230, 240 V
DC24V ™

*) see device label
ACO0.8..1.1U,

DC0.9..1.2U,

DCO0.8..1.1U,

5VA +30 %

50/ 60 Hz

DC24V

max. DC 100 mA

DC 21 V with activated device

Contacts
BN 5930.48:

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 can only be used for monitoring.

Operate time:

Release time

opening in secondary circuit
(T33-T34):

opening in supply circuit:
Release delay of K3:
Contact type:

Nominal output voltage:
Switching capacity:

Thermal current | :
Switching capacity

to AC 15:

NO contact:

NC contact:

to DC 13:

NO contact:

NC contact:

Switching capacity max.:
Electrical life
toAC15at2 A, AC230V:
Permissible operating
frequency:

Short circuit strength
max. fuse rating:

max. line circuit breaker:
Mechanical life:

General Data

35 ms

30ms £25 %

100 ms £ 50 %

approx. 200 ms

Relay, positively-driven

AC 400V /DC 220V
AC10Acoso1..0,7,DC10A

(see arc limit curve under resistive load)
see continuous current limit curve

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

2000 VA (cos o =1)/120 W
10° switching cycles IEC/EN 60 947-5-1
6 000 switching cycles / h

10A gL IEC/EN 60 947-5-1

C10A
10 x 108 switching cycles

Technical Data

Clearance and creepage
distances

rated impuls voltage /
pollution degree:

EMC:

Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:
Terminal designation:

4 kV / 2 (basis insulation) IEC 60 664-1
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 |IEC/EN 60 068-2-6
frequency: 10 ... 55 Hz
15/055/ 04

EN 50 005

IEC/EN 60 068-1

Wire fixing: Flat terminals with self-lifting
clamping piece IEC/EN 60 999-1
Removable terminal strip

Mounting: DIN rail IEC/EN 60 715

Weight: 840 g

Dimensions

Width x height x depth: 100 x 74 x 121 mm

Standard Type

BN 5930.48 DC 24V

Article number: 0041438

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

¢ Nominal voltage U,;: DC 24V

* Width: 100 mm

Ordering Example

BN 5930 .48 AC 230V 50/60 Hz

Nennfrequenz
Nennspannung

Kontaktbesttickung

Geratetyp

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

Power supply not connected

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

- A 1-channel switch-off occurred on
T22 (switch channel off on T12)

LED "K2" lights up,
but "K1" remains off

- Safety relay K2 is welded
(replace device)

- A 1-channel switch-off occurred on
T12 (switch channel off on T22)

Device cannot be activated

- Safety relay is welded
(replace device)

Operating mode:
Temperature range
Operation:

Storage :
Altitude:

Continuous operation

-15...+55°C

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

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.
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Characteristic Application Examples

[ L1
10
8
6
4 E
mergency
2 - stop
T T 1T T T 1 | Auxiliary 1 Safety contacts,
0 10 20 30 40 50 60 70 T[°C] contacts, | positively drivent
On T | Positively |
Current over one row of contacts E“' - I driven |
A ! '
M e xi 13aUm2lme 1 41 D 13 23 33
12 ro=0--— -d(--O— O==O0-= -:- O--0--04
6 i BN5930.48 | | i
4 1 | |
3 [ N e VNS Wive Wire W
2 T T T - A2 O'PE(—) -042 O1'4-024 O§4
0 10 20 30 40 50 60 70 T[°C] "
Current over two rows of contacts M10653
| Al
10 Two-channel emergency stop circuit
g Suited up to SIL3, Performance Level e, Cat. 4
4
2
T T T T1T°7T 1 o
0 10 20 30 40 50 60 70 T[°C] ¥
Current over three rows of contacts M7232
Continuous current limit curves depend on the ambient temperature
Auxiliary | Safety contacts,
o contacts, | positively drivent
250 N positively |
S driven |
N
\ = |
200 4 I 13 23 33
. O . O'O . _-IO ..... :_.O..O_O..I
‘ o i
| |
150 dyi—mmn - ]
O AT
N\
= \ N
2100 M10656
s AN
k=) AN
; N
;—) 50 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
0
0,1 03 05 1 3 5 10
—=switching current A
) . ) L1
safe breaking, no continuous arcing,
max. 1 switching cycle /s
o ' Emergency [] []
Limit curve for arc-free operation K4 stop
L
On I W
K5 E-
AME) T [X2 X T34 ([T12 [T22 | M1 | 13 123 33
I_o. . — " -— . — . __Io. ..... I_.O..O_O..I
i BNS0S048 | ! i
1 |
O e L O LT T .|.()_ .... { J— OO0
A2 oPE(—) 42 14 T24 ~ 34
K4 K5
N . ®
M10654_a

Contact reinforcement by external contactors, 2-channel.

The output contacts can be reinforced by external contactors with
positively driven contacts for switching currents > 10 A. Functioning of
the external contactors is monitored by looping the NC contacts into the
closing circuit (terminals X1 - X2).

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

L1
Emergency [] []
stop
K4
o
On o X2al
K5 E--
AL T X2 Ixt (T34 M2 122 | 41 13 123 33
!_0.. O= G = O =0 O = O :_.O.. -0y
I BN6930.48 | | i
| |
e VN © T e S — l— . -
O'Az OPE(-) 42 14 T24 T34
K4 K5
N .
M10654 a

Contact reinforcement by external contactors with reduced safety level.

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

L1

sliding guard closed

""""" . Auxiliary | Safety contacts,
contacts, | positively drivent
E_ positively |

- driven

i
i i
o e O O — e . O=O=!

TAZ Q Oz G070y

N—e
n 7 Activated No contact M10655

(contact position: closed)

|
|
Al T11 X2 34\T12 1722 4 I 13 23 33
|-O--(—+)O-—- Do ilsutg -—-{-O—-—--!-O--O—O--l
|
|
|

Two-channel monitoring of a safety gate.
Suited up to SIL3, Performance Level e, Cat. 4

L1
I
--:| Enabling switch
A T11 IX2 X1 134 712 [122 | M1 13 23 33
I
!_ -— ._.O._ . -l ..... I_..O |
I BNSO30.48 | | I
1 1
O 1@ LTS — ilg S Py -
A2 PE(-) 42 14 24 34
N
M10652

Emergency stop circuit with control of enabling swtich.
Suited up to SIL1, Performance Level ¢, Cat. 1

L1
N [
5
L On
t3hg| gl
1(+) | T X1 | X2 T34 ||T12 [T22 | 41 | 13 23 33
O — O —_—— O - ._.To _______ O o = = i
1 | ! 1
i BN5930.48 | |
; | I 5
Liomimem SO st t o IS PG Mo U |
A2(-) PE(-) 42 14 24 34
M11699

Two-pole emergency-stop with emergency-stop control device in the supply

circuit..
Application for long emergency-stop loops in which the control voltage

dropped below the minimum voltage of 21 V.

Important:
Single faults (line shorts over the emergency-stop control device) are

not identified with this external circuit.
Suited up to SIL3, Performance Level e, Cat. 3
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DE | Beschriftung und Anschliisse
EN | Labeling and connections
FR | Marquage et raccordements

DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm)

T s — s — o
A TN T2 T12 T22 13 23

hier offren Klemmenleiste abnehmbar

SRRORRRODROF

hier offnen

O Netz

O . [N U
OKz ST

fer offnen Klemmenleiste abnehmbar

@@@@@@@@@

733 T34 PE X1 X2

hier offnen

®®2

42 A21-)

M10644

g6mm/PZ2
0,8 Nm
7 LB.IN

L

A=10mm
1x 0,5...2,5 mm?
1 xAWG 20 to 14
2x 0,5...2,56 mm?

M10248 2 x AWG 20 to 14

A A =10 mm
- 1x0,5...1,5mm?
: 1 xAWG 20 to 16
2x0,5...1,56 mm?
M10249 2x AWG 20 to 16

A A=10 mm
- 1x 0,5...2,5 mm?
: 1 x AWG 20 to 14
2x 0,5...2,56 mm?
M10250 2xAWG 20 to 14

120,7

100

118,2

20000200000,

1]

O

o
o

70

Popooo0e@0®®

1]

_—

=

Hutschiene
DIN EN 60715

< M5966 2

DE | Montage / Demontage der PS / PC-Klemmenbldcke
EN | Mounting / disassembly of the PS / PC-terminal blocks
FR | Montage / Démontage des borniers PS/PC
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DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data
FR | Données techniques sécuritaires

EN ISO 13849-1: Anforderung seitens der Sicherheits- Inter\{all fur Z.yk“SCh? Uberpréifiung
- ) A der Sicherheitsfunktion
Kategorie / Category: 4 funktion an das Gerét
PL: e Demand to our device based on the .
luated fetv level of Intervall for cyclic test of the safety
MTTE : 2405 a (year) evaluated neccessary safety level o function
. the application.
DC,,.: 99,0 %
— Consigne résultant de la fonction Interval du contréle cyclique de la
&E' 365 d/a (days/year) sécuritaire de l'appareil fonction sécuritaire
h: 24 h/d (h d
—= /d (hours/day) PL e with einmal pro Monat
toyoior 3600 s/cycle Cat. 3 once per month
= N (1 nach, acc. to, selon |or Cat. 4 mensuel
— (Hour) EN ISO 13849-1 PLdwith |einmal pro Jahr
once per year
Cat.3 annuel
IEC/EN 62061 -
IEC/EN 61508 SIL CL 3, einmal pro Monat
h | SIL3 once per month
SIL CL: 3 IEC/EN 62061 nach, acc. 1o, selon | yith HFT = 1 | mensuel
SIL 3 IEC/EN 61508 EC/EN 62061, SILCL2 i | Jah
, einmal pro Jahr
N IEC/EN 61508 SIL2 once per year
HFT?: 1 with HFT = 1 | annuel
DC: 99,0 %
PFH_: 2,05E-10 h

) HFT = Hardware-Fehlertoleranz

Hardware failure tolerance
Tolérance défauts Hardware

|nfo

DE

Die angefiihrten Kenndaten gelten fiir 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 'utilisateur.
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0221562

Safety Technique
SAFEMASTER

Emergency Stop Module n o L n EX
BO 5988 {DY5)

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: max. 6 NO, 1 NC contacts or 1 NO contact for AC 250 V

1-channel or 2-channel connection

Line fault detection at On pushbutton

Feedback circuit X1-X2 for monitoring external contactors

Integrated short-circuit and overvoltage protection

LED displays for channels 1 and 2 and supply

Removable terminal strips

Wire connection: also 2 x 1.5 mm? stranded ferruled (isolated),

DIN 46 228-1/-2/-3-4 or 2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3

Optionally with release delayed NO contact to 10 min

Optionally automatic On function after connection of operating voltage

or activation via On pushbutton

Function Diagram ¢ Optionally cross fault detection in emergency stop control circuit
* Optionally dual voltage version

| ¢ Width 100 mm

Eﬁshbutton | |

Mains or

iy i I |

Approvals and Markings

Product Safety
Functional

*
Safety “
(H us

Ki | | e iton00 Canada / USA
s . * see variants
K2 * Short-circuit detection
| | | L at On pushbutton Applications
M 6800
Protection of people and machines
* Emergency stop circuits on machines
¢ Monitoring of safety gates
Block Diagram Indicators
Al A2 A4 ST1/A3(+) X1 X2 Y1 Y2S12S12S22 13 23 33 43 53 63 81 LED power supply: on, when operating voltage present
: . : . - . LED K2: on, when supply on relay K2
| T T LED K83: on, when supply on relay K3
L [ only at BO 5988/4_ _,
Overvoltage and short  [[K2 K3 Monltgrlng BO 5988/5_ -
circuit protection J_L|& logic T _T _7 R LED KT2, KT3: on, when delayed contacts are energized
K23

-
ks |k2| k3| k3] ) ) ) ) i
(- ]

s wlke | gk
el ) i

S23 14 24 34 44 54 64 82
M6801_b
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Circuit Diagrams

S11

|'A1 ?3 S12|521|S23[S22(S12| 13| 23| 33
+

77181 | A4

| A1 |PEC) 13 |23 |33

.£K2|:l----

7/_
X1
o))
]

7 £1

l [n2 Tstima+ 114 124 |34

Yi]Y2 '(35 X1 [X2 |X5 | X6 [14]24 | 34

7882 | A2

BO 5988.47

S
H Al ?3 $12|S21|S23|S22|512( 13 23 | 33 | 43
+

53| 63| 81 (A4

1 S12

Em\:l----/--/----/--/__

[a2 Tstim3+ 14 124 134 |44 |54

|A1 |PE() 13 [23 |33 |43 |53 |63 81

Vsalo cH---f--f-f-F/--/--/
23 H---4--14--f--F----4----\

- Y1| Y2 ':_E) XT[X2|X5| X6| 14|24 |34]|44

54|64 | 82|A2 |

BO 5988.61

M7172

S11

A1 | A3 |S12)S21|S23S22|S12| 13 | 23 | 33| 43| 53| 63| 83| Ad =

12,
12
s21]
22| Kol o
523

x|
x|
X5
X6 | K3 H--------
Y1 |
Y2 |

|A1 |PE(-) 13 |23 |33 |43 |53 |63 83

A I e e e S R I

[nolstimas 114 124 |34 144 |54 |64 |84

PE

()

1Y1] Y2 X1| X2 |X5|X6| 14|24 |34 |44|54|64|84|A2

BO 5988.62

M7414 a

Notes

Jumper assignment for functions:
Activation via On pushbutton / or automatic On function

On push- Jumper Function
button
Y1-Y2 X5 - X6

The output contacts are switches only
after operation of the On pushbutton.
Line fault monitoring at the On pushbutton

1. .

Automatic On function for operating
voltage Off/On or after emergency
veos? stop release

Line fault detection at the On pushbutton:

The output contacts cannot be closed if the On pushbutton is already
closed before the voltage is applied to S12, S22 (also in the event of a line
fault at the On pushbutton).

A line fault at the On pushbutton which occures after activation of the
device is recognized when swichting-on takes place again and closing of
the output contacts is then prevented.

If a line fault occurs at the On pushbutton after the voltage is already
present at S12, S22, undesired activation will take place, because this line
fault does not differ from the normal closing function.

The gold-plated contacts of the BO 5988 also mean that this module is
suitable for switching small loads of 1 mVA ...7 VA, 1 mW ...7 W in the ran-
ge 0.1 ...60V, 1 ... 300 mA. The contacts also permit the maximum swit-
ching current. However, since the gold plating is burnt off at this current
level, the device is no longer suitable for switching small loads after this.
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 BO 5988.

Technical Data

Input

Nominal voltage U,

BO 5988.--/-00: DC 24V

BO 5988.--/-24: DC24V +AC24V
DC24V +AC 48V
DC24V +AC 110V
DC 24V +AC230V

DC24V +AC240V
either DC 24 is connected to A3-A4 or
the AC voltage to A1-A2

Connection Terminals

Terminal designation

Signal description

A1, ST1/A3 (+) +/L
A2, A4 -/N
S12, 822, 823, X2, X5, Y2 Inputs
PE (-), S11/A3 (+), S21, X1, X6, Y1 |Outputs

13, 14, 23, 24, 33, 34, 43, 44, 53,
54, 63, 64

Forcibly guided NO contacts for
release circuit

only .47:

81,82 Forcibly guided indicator output
81, 82 only .61: indicator output (NC)
83, 84 only .62: indicator output (NO)
77.78 NO contact release delay

Forcibly guided for release circuit

Voltage range: AC0.8..1.1U,

at 10 % residual ripple: DC0.9..1.2U,

at 48 % residual ripple: DCO0.8..1.1U,

Nominal consumption: AC: approx. 6 VA, DC: approx. 3W
Nominal frequency: 50/60 Hz

Control voltage

at S11: typ. DC + 24V

at S21: oV

Control current:
Minimum voltage

at terminals S12, S22:
Recovery time:

Output

typ. DC 110 mA

DC 21 V with activated device

2s

A minimum switch-off time of 10 s
must be observed if the line fault
monitoring function at the On push-
button is active
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Technical Data

Contact

BO 5988.61:
BO 5988.62:
BO 5988.47:

6 NO, 1 NC indicator contact
6 NO, 1 NO indictor contact
3 NO, 1 NC indicator contact
1 NO release delayed

The NO contacts 13...63 / 14...64 are safety contacts.

The NC contact 81-82 and the NO contact 83-84 can only be used for

monitoring.

Operate time

manual restart:

automatic restart:

Release time

2-channel disconnecting in
secondary circuit

(S12, S22 und S23):
opening in supply circuit
BO 5988.47:

BO 5988.61, BO 5988.62:
Fault detection time at U,:
at 1-channel interruption

at S12:

at S22 and S23:

Time delay t

BO 5988.47/1 _

BO 5988.47/2 _

BO 5988.47/4 _ _:

BO 5988.47/5 _ _

Repeat accuracy
BO 5988.47/1 _ _
BO 5988.47/2 _ _
BO 5988.47/4 _ _
BO 5988.47/5 _ _
Contact type:

Nominal output voltage:

and

and

Signalling contact of

BO 5988.61 and BO 5988.62:

Thermal current |

release delayed NO contact
77-78 at BO 5988.47:
Switching capacity

to AC 15

NO contact:

NC contact:

BO 5988.47

release delayed NO contact:
to DC 13

NO contact:

NC contact:

BO 5988.47

release delayed NO contact:
Electrical life

to AC 15at2 A, AC 230 V:
toDC 13at2 A, AC 230 V:

Permissible operating
frequency:

Short circuit strength
max. fuse rating:

max. line circuit breaker:
Mechanical life:

General Data

typ. 30 ms
1s

30 ms £50 %

100 ms + 50 %
50 ms + 50 %

typ. 310 ms

30 ms £50 %

Auxiliary supply is not necessary
during elapse of time:

01 .. 1s 03.. 3s

05 .. 5s 1 ..10s
1s,3s,5s,10s

Auxiliary supply must be connected
during elapse of time:

01... 1s 0.1 ... 1min
0.3... 3s 0.3... 3min
1 ..10s 0.5... 5min
3 ..30s 1 ... 10 min
1s,3s,10,30s

1 min, 3 min, 5 min, 10 min

+ 15 % of setting value

+ 1 % of setting value

Relay, forcibly guided

AC 250V

DC: see limit curve for arc-free
operation

AC 10..250V,DC 10 ...120V
for AC/DC 0.1 ...1A

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

max. 8 A

5A/AC 230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
3 A/AC 230V IEC/EN 60 947-5-1
4A/DC24V 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 10°® switching
cycles IEC/EN 60 947-5-1
600 switching cycles / h

6 AgL IEC/EN 60 947-5-1
C10A

30 x 10° switching cycles

Operating mode:
Temperature range
operation:

storage :

altitude:

Clearance and creepage
distances

rated impuls voltage /
pollution degree:

Continuous operation

-15...+50°C
-25..+85°C
<2.000 m

4 kV / 2 (basis insulation) 1EC 60 664-1

Technical Data

EMC

Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:
Climate resistance:
Terminal designation:
Wire fixing:

Mounting:
Weight:

Dimensions

IEC/EN 62 061
Limit value class B EN 55 011
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
15/050/ 04

EN 50 005
Plus-minus terminal screws M 3.5

box terminal with wire protection

DIN rail IEC/EN 60 715
850 g

IEC/EN 60 068-1

Width x height x depth:

100 x 74 x 121 mm

UL-Data

Nominal voltage U,:
BO 5988.--/-00:
BO 5988.--/-24:

Ambient temperature:

Wire connection:

DC24V

DC 24V +AC24V

DC24V +AC48V

DC24V +AC 110V

DC 24V +AC230V

DC24V +AC240V

either DC 24 is connected to A3-A4 or
the AC voltage to A1-A2

-15...+50°C

60°C / 75°C copper conductors only
AWG 18 - 16 Torque 7 Ib in

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

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

- Power supply not connected

LED "K2" lights up,
but "K3" remains off

- Safety relay K2 is welded
(replace device)

- A 1-channel switch-off occurred on
S12 (switch channel off on S22 e.g.S23)

LED "K3" lights up,
but "K2" remains off

- Safety relay K3 is welded
(replace device)

- A 1-channel switch-off occurred on
S22 e.g. S23

(switch channel off on S12)

Device cannot be activated

- The delay contacts are not
yet switched off
- Safety relay is welded
(replace device)
- Feedback circuit X1 - X2 not closed
- Manual start mode:
Line fault on start-button (disconnect
power supply and remove fault)
- Automatic start mode:
S13-S14 are not bridged

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.
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Standard Types

BO 5988.61/024 DC 24V + AC230V 50/60 Hz

Article number: 0040375

e Dual voltage version

e Output: 6 NO contacts, 1 NC contact as monitoring contact
e Width: 100 mm

BO 5988.47/124 DC 24V + AC230V 50/60Hz 1..10s

Article number: 0040430

e Dual voltage version

e Qutput: 3 NO contacts, 1 NC contact as monitoring contact,
1 release delayed NO contact

e With adjustable time delay t, to 10's

e Width: 100 mm

Variants

BO 5988._ _ /61: with UL approval (Canada/USA)
Auxiliary supply is not nesseary during elapse of time:

BO 5988.47 /1 _ _ 3 NO/1 NC contacts + t adjustable
BO 5988.47 /2 _ _ 3 NO /1 NC contacts + t_fixed
Auxiliary supply must be connected during elapse of time:
BO 5988.47 /4 _ _ 3 NO /1 NC contacts + t adjustable
BO 5988.47 /5 _ _ 3 NO /1 NC contacts + t fixed
Without time delay t :
BO 5988.61/0_ _
BO 5988.62/0_ _
BO 5988. _ _/_00:
BO 5988. _ _/_24:

6 NO / 1 NC contacts as monitoring contact
6 NO / 1 NC contacts as monitoring contact
single voltage model

dual voltage model

BO 5988.61 / 324: Dual voltage model 0.5 s operate delay with
automatic restart

Ordering example for variants

BO 5988.47/124 1..10s DC24V +AC230V 50/60Hz

|: Nominal frequency

Nominal voltage

Time delay

00: 1 nominal voltage
24: 2 nominal votlages
0: without t,

without auxiliary supply
during time elapse:
1:1, adjustable

2:1, fixed

with auxiliary supply
during time elapse:
4:1, adjustable

5:1t, fixed

Contacts
Type

Characteristics

250

M2987 ¢

200

—
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S

—_
o
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w
S

switching voltage VDC
/
4

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 (instantaneous contact)

250

|t

M2871 ¢

200 s

o
o

o
S

o
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 (delayed contacts)

EIZ[ AZ] A
250 —
—max. 225
200 limit curve
\/
150 \
100 N
. N
I T 1 I I
10 20 30 40 50 TI[°C]
M6802_a

Total current limit curve
It is necessary to use the square of the currents in order to obtain a linear
limit curve.

General formula for determination of the maximum ambient tempe-
rature
A) Sum of currents? per safety contact = value on scale X I? (A2)
B) Max. ambient temperature T = Cross point of scale X 12 (A?)
with limit curve

Example 1
A)  (4A)? + (4A)? + (4A)2 + (4A)? + (4A)? + (4A)2 = 96 A? (Scale X I?)
B) Max. ambient temperature T = 43°C (point 1)

Example 2
A) (0.5A)2+ (1 A2+ (2A)2+(1A)2=6.25A2(Scale X ?)
B) Max. ambient temperature T = 49°C (point 2)

Please note:

The total current? can still be 1.5 A% at 50°C , i.e. 0.5 A per safety contact
A) (0.5A)2+(0.5A)>+ (0.5A)2+(0.5A)>+(0.5A)2 +(0.5A)2=1.5A2
B) Max. ambient temperature = 50°C
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Application Examples

L1
off
" Emergency-
stop 1 Forcibly guided safety | Auxiliary
by ! contacts ! contact
A | st | 13 23 33 43 53 63 81
. O O O e e O O

| B0 5068.61 OJ
A2] M xi| X2 [PEC) X5 1 X6 14 24 34 44 54 64 82

M6803 b

Two-channel emergency stop circuit without cross fault detection.
Activation via On pushbutton. - - - Jumper X5 - X6:

A jumper must be fitted X5 - X6 for the automatic On function.
The On pushbutton is not required.

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

L1
Emergency- _
stop ESofres . .
, Forcibly guided safety 1 Auxiliary
On 1 contacts 1 contact
(‘-3 : :
1 1
1 1
A1 | ST1/A3 Y1 |Y2 [ S12 S12]S22| S21|S23 | + 13 23 33 43 53 63 81
. Ie) e o O O O e e ©) e e

=

o O 1O O v
A2] A4 X[ X2|PE() X5 1X6 !

B0 5988.61 !

-_-O—()-O—O--O—O-OJ

14 24 34 44 54 64 82

N
MB804_b
Two-channel emergency-stop circuit with cross fault detection.
Activation via On pushbutton. - - - Jumper X5 - X6:
A jumper must be fitted X5 - X6 for the automatic On function.
The On pushbutton is not required.
Suited up to SIL3, Performance Level e, Cat. 4
L1
--3 Off
! 1 Forcibly guided safety 1 Auxiliar
On -y 1 contacts i contacty
-3 Emergency- !
stop . i
A | ST1MA3 Y1 |2 | $12 S12]522] S21523 | 1 13 23 33 43 53 63 81
. O . . O O O e e O e O

B0 5988.61 i

[, Sy o WD o SR gy, W,
2| a4 xi[ X2[PEC) X5 X6

14 24 34 44 54 64 82

N

M6805_b

One-channel emergency stop circuit. This circuit does not have any redun-
dancy in the emergency stop control device circuit.
Suited up to SIL2, Performance Level d, Cat. 3

166

L1
N
“;,,3 0ff
Emergency-
stop
I'I"
_x_‘ Sy 1 Forcibly guided safety :Auxiliary
On 1 contacts ! contact

A

=

ST1JA3 Y1 [ Y2 S1ZOS12 S22| S21] S23

13 23 33 43 53 63 81
O el O e O ) e e
B0 5088.61 )

j—--o— O+ OO O
A2 | A4 X1PE(*) X5 X6

-_-O—()-O—O--O—O-OJ

14 24 34 44 54 64 82

M6806_b

Two-pole emergency stop circuit with emergency stop control device in
the 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

1
777777777 1 Forcibly guided safety 1 Auxiliary
: contacts : contact
A [ST1A3 Y1 Y2 12 S12s22| S21]$23 | 1 13 23 33 43 53 63 81
. — e ¢ . S O i Ve e Sy Sy
I B0 5988.61 i
A2[ A4 x1[ X2 PEC) X5 | X6 14 24 34 44 54 64 82
N

M6809_b

Two-channel monitoring of a safety gate. S1 must not close before S2.
Suited up to SIL3, Performance Level e, Cat. 4



Application Examples

L1 — »
off
=3
' Emergency-
(ﬁ - X 297 stop
A1l S11 3Y1 Y2 1512 812 822 821 523 13 123 33 43 53 63 81
~O= . -O-O--O—O—O-!
4 B0 508861 !
| O - O === = =
A2] A4 X1| X2 PE(-) X5 X6 14 24 34 44 54 64 82
K4
K5
N —e

M6807_b

Contact reinforcement by external contactors, two-channel.

The output contacts can be reinforced by external contactors with forcibly
guided contacts for switching currents > 8 A. Functioning of the external
contactors is monitored by looping the NC contacts into the closing circuit
(terminals X1 - X2).

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

L1 —e »
off
-3

' Emergency-

(E -\ a7 stop
Al 811 3Y11Y2 1§12 812 822 S21 S23 3 33 43 53 63 81
_ l - 00 =0 =0=C0n

! BO 508861 !
I i
A X PE(.»C)) T L b

K4
K5

M6808_b

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

167



DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

IT Marcatura e collegamenti

DE | MaBbild (MaBe in mm)

EN | Dimensions (dimensions in mm)

FR | Dimensions (dimensions en mm)

IT | Dimensioni (dimensione in mm)

=

M2 55 2w 132333435363 81 A4

85C@@@M@@@M@@@M@@@M@@@Dgg

Hier Gffnen Klemmenleiste abnehmbar hier difnen

,,,,,, —
vz O B05988
A

-

K2 O DOLD

= O [

hier difnen

fier Gffnen Klemmenleiste abnehmbar

¥ e300 D

Y1 Y2 %5 X1 X2 X5 X6 14 24 34 4L 54 64 82 A2

120,7
100 118,2
20000000, T
al | S —Jap||z
o
P rooe000000® —_ J

Hutschiene
DIN EN 60715

& M5966 2

DE | Montage / Demontage der Klemmenleiste

EN | Mounting / disassembly of the terminal strip

b TT Tt T TT TT T Tt T TT n_ o

10297

@4 mm/PZA
0,8 Nm
7 LB.IN

!
L

A=10mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5...1,5 mm?

M10248 2xAWG 20to 16
A A =10 mm
- 1x0,5...2,56 mm?

1 xAWG 20 to 14

M10249

2x0,5...1,56 mm?
2x AWG 20 to 16

T

M10250

A=10mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5...1,5 mm?
2x AWG 20 to 16

FR | Montage / Démontage des borniers

IT | Montaggio / Smontaggio di morsettiera
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DE | Sicherheitstechnische Kenndaten (nur Sofortkontakte) DE | Sicherheitstechnische Kenndaten (nur verzégerte Kontakte)
EN | Safety related data (only instantaneous contacts) EN | Safety related data (only delayed contacts)
FR | Données techniques sécuritaires (contact instantané) FR | Données techniques sécuritaires (contact retardée)
IT | I dati di sicurezza (solo i contatti istantanei) IT | I dati di sicurezza (solo i contatti ritardati)
EN ISO 13849-1: EN ISO 13849-1:
Kategorie / Category: 4 Kategorie / Category: 3
PL: e PL: d
MTTF ;: 290,6 a (year) MTTF 671,0 a (year)
DC, ., 99,0 % %z 80,2 %
d,: 365 d/a (days/year) dy: 365 d/a (days/year)
h,: 24 h/d (hours/day) h,.: 24 h/d (hours/day)
i&e : 3600 s/cycle ﬁvc_w : 3600 s/cycle
2 /h (hour) 2 /h (hour)
IEC/EN 62061 IEC/EN 62061
IEC/EN 61508: IEC/EN 61508:
SIL CL: IEC/EN 62061 SIL CL: 2 IEC/EN 62061
SIL: IEC/EN 61508 SIL: IEC/EN 61508
HFT": 1 HFT): 1
DC: 99,0 % DC: 80,2 %
PFH,: 8,1E-11 h PFH,: 2,2E-8 h
T, 20 a (year) T, 20 a (year)
) HFT = Hardware-Fehlertoleranz 9 HFT = Hardware-Fehlertoleranz
Hardware failure tolerance Hardware failure tolerance
Tolérance défauts Hardware Tolérance défauts Hardware
Tolleranza ai guasti hardware Tolleranza ai guasti hardware

Info

DE

Bei verzdgerten Kontakten: Performance Level (PL) d und Kategorie 3 nach EN ISO 13849 fir Verzégerungen bis max. 30 s.
Bei langeren Verzégerungen Performance Level (PL) ¢ und Kategorie 1.

Die angeflihrten Kenndaten gelten flr die Standardtype BO 5988.47/124
Sicherheitstechnische Kenndaten flr andere Gerateausfiihrungen erhalten Sie auf Anfrage.

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

EN

At delayed contacts: Performance Level (PL) d and category 3 according to EN ISO 13849 for delays up to 30 s max.
For longer delays Performance Level (PL) c and category 1.

The values stated above are valid for the standard type BO 5988.47/124.
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

Pour les contacts temporisés: Performance Level (PL) d et catégorie 3 selon EN ISO 13849 pour les temporisations jusqu'a max. 30 s.
Pour toute temporisaton plus longue Performance Level (PL) c et catégorie 1.

Les valeurs données sont valables pour les produits standards BO 5988.47/124.
Les valeurs techniques sécuritaires pour d‘autres produits spéciaux sont disponibles sur simple demande.

Les données techniques sécuritaires de l'installation complete doivent étre définies par |'utilisateur.

Con contatti ritardati: Performance Level (PL) d e categoria 4 alla EN ISO 13849, per ritardi fino a max. 30 s.
Per il ritardo piu lungo: Performance Level (PL) c e categoria 1.

| rating sopra si applicano al tipo standard BO 5988.47/124.
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.

169



DE | Sicherheitstechnische Kenndaten
EN | Safety related data

FR | Données techniques sécuritaires
IT | I dati di sicurezza

Anforderung seitens der Sicherheits-
funktion an das Gerét

Intervall fiir zyklische Uberpriifung
der Sicherheitsfunktion

Demand to our device based on the
evaluated neccessary safety level of
the application.

Intervall for cyclic test of the safety
function

Consigne résultant de la fonction
sécuritaire de 'appareil

Interval du contréle cyclique de la
fonction sécuritaire

Richiesta al nostro dispositivo basato
sul livello di sicurezza neccessary
valutata dell'applicazione

Intervall per test ciclico della funzio-
ne di securezzia

. einmal pro Monat
(P:I;te3wnh once per month
. . . : mensuel
ggﬁro’rﬁcéto’ selon; | or Cat. 4 una volta al mese
einmal pro Jahr
EN ISO 13849-1 PL d with once per year
Cat. 3 annuel
una volta al mese
einmal pro Monat
S”: gl‘ 3, once per month
nach; acc. to; selon; ith HET = 1 mensuel
conformi a Wi ~ " |una volta al mese
IEC/EN 62061, einmal pro Jahr
IEC/EN 61508 g:t SL 2 once per year
with HFT = 1 | annuel
una volta al mese

170




0255047

Safety Technique

SAFEMASTER
Light Curtain Controller
LG 5925/900

I I LG 5925/900

Function Diagram

DOLD
¢ 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 and IEC/EN 61511
¢ According to EN 50156-2 for furnaces
For light curtains with symmetric or asymmetric outputs
adjustment with switch S1
Output: max. 4 NO contacts, see contacts
Single and 2-channel operation
Line fault detection on On-button
Manual restart or automatic restart, switch S2
LED indicator for state of operation
LED indicator for channel 1 and 2 and power
Removable terminal strips
Wire connection: also 2 x 1.5 mm? stranded ferruled, or
2 x 2.5 mm? solid DIN 46 228-1/-2/-3/-4
¢ As option with pluggable terminal blocks for easy exchange
of devices
- with screw terminals

‘ - or with cage clamp terminals
button on | * Width 22.5 mm
\Oigpglﬁunain J Approvals and Markings
r ' Functional
g Safety
Type
c € ) o | Approved c@ US LISTED @
K1 TOVRheinland
10060000000 Canada / USA A025518
K2 Applications
M5765 Protection of people and machines
¢ Light curtain controller for light curtains with selftesting (Type 4)
according to IEC/EN 61 496-1
* Usage in furnace application in continuous operation acc. to EN 50156-1
Block Diagram Indicators
upper LED: on when supply connected
A1(+)A2(-) S11 S12 S22 S33 S34 13 23 33 4 lower LEDs: on when relay K1 and K2 energized
r e —— " = - =O0-0O~-O-O—" =
Notes

Overvoltage and
short circuit prot.

Monitoring logic

A

A

O—0-0-O~-
14 24 34 42

Line fault detection on On-button:

The line fault detection is only active when S12 and S22 are switched
simultaneously. If The On-button is closed before S12, S22 is connected
to voltage (also when line fault across On-Button), the output contacts will
not close. A line fault across the On-button which occurred after activation
of the relay, will be detected with the next activation and the output con-
tacts will not close.

When using light curtains with asymmetric outputs (one output + switching,

one output - switching) the MINUS switching output has to be connected
to S22 and the Plus switching to S12.
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Circuit Diagrams

A A
+132333 +132333
——— §33(S34| 41 (42 [= = - =+ R S33(S34( 43 | 44 | =+ = - = - |
! sp M+ 1811 )13 23)33 ao Lo, M st )13)23)33)43 I
'% KI T [~/ i !% KICD p-A--F--F--7 1
1 239 : | 999/ |
e e o I S !
i T2 Tsot |1 loa |3 Tao ! i T2 T2t g loa las lag !
—_————— S11|S12[S21[S22[ = + =« = - ! T S11S12[S21[S22| =+ = - = - :
M8553 M8552
A2| 14|24 (34 A2 1412434
LG 5925/900.48 LG 5925/900.04
Al
T 13123
——— $33/534 — == |
| .
i s12, [AT+|S11 |13 |23 I
. S22 KICdf--+-- 1
1 $33] :
Sk erd -/ :
i T2 Ts2t s | !
. |
S11|512) S21(S22 WE573
A2 14124
LG 5925/900.02
Connection Terminals
Terminal designation Signal description
Al+ +/L
A2 -/N
S12, 8§22, S33, S34 Inputs
S11, 821 Reference points to measure the
control voltage
13, 14, 23, 24, 33, 34, 43, 44 Forcibly gwdgd NO contacts for
release circuit
41, 42 Forcibly guided indicator output
Technical Data
Input Circuit
Nominal Voltage U, : DC24V
Voltage range: 0.9..1.1U,
Nominal consumption: DC approx. 1.7 W
Min. Off-time: 250 ms
Control voltage on S11atU: DC225V
Control current typ. over
S$12, 522: 35mAat U,
Min. voltage on S12, S22
when relay activated: DC 21
Short-circuit protection: Internal PTC
Overvoltage protection: Internal VDR
Output
Contacts
LG 5925.02: 2 NO contacts
LG 5925.04: 4 NO contact
LG 5925.48: 3 NO, 1 NC contact

The NO contacts are safety contacts.
The NC contacts 41-42 can only be used for monitoring.

Operate delay typ. at U;:
Manual start:

automatic start:

Release delay typ. at U:
Disconnecting S12, S22:
Contact type:

Nominal output voltage:

Thermal current | ;:

20 ms
350 ms

15 ms

forcibly guided

AC 250V

DC: see limit curve for arc-free operation
max. 8 A per contact

see current limit curve

Technical Data

Switching capacity

to AC 15:

NO contacts:

NC contacts:

to DC 13:

NO contacts:

NC contacts:

Electrical contact life
to5A, AC 230V cos ¢=1:
Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

General Data

3A/AC230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1

> 2.2 x 10° switching cycles
max. 1 200 operating cycles / h

10A gL IEC/EN 60 947-5-1
B6A

> 20 x 108 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

-25..+55°C
-40..+85°C
<2.000 m

4 kV /2 (basis insulation) IEC 60 664-1
IEC/EN 62 061
Limit value class B EN 55 011
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 |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
25/055/04 IEC/EN 60 068-1
EN 50 005
Plus-minus terminal screws M 3.5
box terminals with wire protection or
cage clamp terminals
DIN rail
220 g (DC unit)

IEC/EN 60 715

Width x height x depth
LG 5925:

22.5x90x 121 mm

LG 5925 PC: 22.5x 111 x121 mm
LG 5925 PS: 22.5x 104 x 121 mm
UL-Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use

applications”
Nominal voltage U,:
Ambient temperature:

Switching capacity
LG 5925.04/900
Ambient temperature 35°C:

Ambient temperature 55°C:

LG 5925.02/900, LG 5925.48/900

Ambient temperature 45°C:

Ambient temperature 55°C:

Wire connection:
Screw terminals fixed:
Plug in screw:

Plug in cage clamp:

DC24V
-15 ... +565°C

Pilot duty B300

8A 250Vac Resistive

8A 24Vdc Resistive or G.P.
Pilot duty B300

4A 250Vac Resistive

4A 24Vdc Resistive or G.P.

Pilot duty B300

8A 250Vac Resistive

8A 24Vdc Resistive or G.P.
Pilot duty B300

6A 250Vac Resistive

6A 24Vdc Resistive or G.P.

60°C / 75°C copper conductors only
AWG 20 - 12 Sol/Str Torque 0.8 Nm
AWG 20 - 14 Sol Torque 0.8 Nm
AWG 20 - 16 Str Torque 0.8 Nm
AWG 20 - 12 Sol/Str

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

LG 5925.48/900/61 DC 24 V
Article number:

e Output:

* Nominal voltage U,

e Width:

0063278
3 NO contacts, 1 NC contact
DC 24V
22.5 mm

Ordering Example
LG 5925 . _

__/900 /61 DC24V

L Nominal voltage
‘ UL-approval

Type of terminals
without indication:
terminal blocks fixed
with screw terminals
PC (plug in cage clamp):
pluggable terminal blocks
with cage clamp terminals
PS (plug in screw):
pluggable terminal blocks
with screw terminals
Contacts

Type

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

- Power supply not connected

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

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

LED "K2" lights up,
but "K1" 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

Manual start mode:

- Line fault on start-button (disconnect
power supply and remove fault)

Automatic start mode:

- S33-S34 not bridged

- A safety relay is welded
(replace device)

- Incorrect setting of switch S1

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

250 , g
o
\ s
=
200
\
\
150
O
()
=
3100
= AN
_fg 50 <
0
0,1 03 05 1 3 5 10
—= switching current A
safe breaking, no continuous arcing,
max. 1 switching cycle /s
Arc limit curve under resistive load
(W) A
250 256 A’
200 \
150
100 <
~
~
~
~
~
50 <
~
~
~
~
T T 1 1 T T TrC
0 10 20 30 40 50 60

device mounted on distance with air circulation.

max. current at 55°C over
4 contactrows = 5A 2 4x5°A’=100A

device mounted without distance heated by
devices with same load,

max current at 55°C over
4 contactrows = 1A £ 4x1°A’=4A

2_ 12, 2 2 2
SI=E+E+1E+1
|1, |2, |3, |4 - current in contactrows

Total current limit curve
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Application Examples

L1(+)
e ==y
U | receiver SN | =—— | transmi [
L ransmitter | 1
| I 1
1 0SSD1 |
light curtain
start
Al(+) s11 [S33  |S34 512! S22 13 .
r-O—--0-— —_ )= ) ) == - O_.O._O.I
! LG5925. /9 I
LG TG S O =O-=O=
A2(-) S 14 -
L2(-
Q M9620

Single channel connection of light curtains with selfttest
according to EN 61 496-1.
Note: Refer to "Unit programming"!
Switches in pos.:  S1 "symmetrical"
S2 "manual”

When autostart link S33 - S34, S2 set to "automatic".
Suited up to SIL2, Performance Level d, Cat. 2

L1(+)

e g S
1 : = i

b |rece\ver SN | <— | transmitter | ! .
1 - 1 light curtain

L1(+)
R R (s M
- ]
] Fceiver S S | =—— | transmitter | |
! - I
1 0SSD1 0SSD2 |
light curtain
start
A(+) s11 |s33  [S34  |St12 [S22 3
r-O—--0-—" - O= 0O 0O=r=-= O_.O._OI
I 165925. /9 ]
LG TG O =O-=O=
M) S21 14 -
L2(-
0 M9621

2channel connection of light curtains with selfttest

according to EN 61 496-1.

Cross fault detection in the light curtain.

Note: Refer to "Unit programming"!

Switches in pos.:

S1: With symmetric outputs on light curtain switch S1 in position
"symmetrical" with asymmetric outputs on light curtains switch S1 in
position "asymmetric".

S2: "manual”

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

SIEH K3 @ K3 [

K4

K4 \----
Al(+) S11 |S33  |S34  |S12 [S22 13 [23 .
rrO—--0O-—"- - O= 0O O=r=-= . _.O..I
1 165925. /9 Ky === \ i
f K2\-----
| i .O ................... — -
A2(-) S 14 T4

K4 Q
NG) . L4 —e e

Contact reinforcement and contact extension by external contactors

Note: Refer to "Unit programming"!

Switches in pos.:

Switches in pos.:

S1: With symmetric outputs on light curtain switch S1 in position
"symmetrical" with asymmetric outputs on light curtains switch S1 in
position "asymmetric".

S2: "manual"

Suited up to SIL3, Performance Level e, Cat. 4
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

L e s L |

BOBD

e

BROO

H§E Safemaster
e LG5975

o
Netz O
ki O
ke O
13|23
o)

Kz f-

‘14 ‘24

0057272

POEP

M10254

A B 23

DHDD

S33 S34

DO

===
’é' safemaster
‘ LG5925

o

Netz O
ki O
k2 O

oL
/-

006091

==|

PO

SNS12 S7 S22

@@@

124

M10256

B2

T

Netz(O)
ki O
k2 O

K1 -
K2 2—

‘14

%

|===|
H§E safemasier
be LG5925

)ﬁ 7)23
24

0058649

1x0,5...4 mm?
1xAWG 20 to 12

1x0,5...2,5 mm?

1x0,5...2,56 mm?

1x0,5...4 mm?

PS PC
— g4mm/PZ1 g4mm/PZ1 DIN 5264-A;0,5 x 3
THE= 0,8 Nm 0,8 Nm
7 LB.IN 7 LB.IN
A A=8mm A=8mm A=10..12mm A=12mm
ﬂ:u

M10248

2x0,5...2,5 mm?
2 x AWG 20 to 14

1x AWG 20 to 14

2x0,5..1,5mm?
2x AWG 20 to 16

1 x AWG 20 to 14

1 x AWG 20 to 12

=

M10249

A=8mm
1x0,5...2,5 mm?
1x AWG 20 to 14

2x0,5...1,56 mm?
2 x AWG 20 to 16

A=8mm
1x0,5...2,5 mm?
1x AWG 20 to 14

2x0,5...1mm?
2 x AWG 20 to 18

A=10..12mm
1x0,5...1,5mm?
1 x AWG 20 to 16

A=12mm
1x0,5..2,5 mm?
1 x AWG 20 to 14

1T

M10250

A=8mm
1x0,5...4 mm?
1x AWG 20 to 12

2x0,5..2,5 mm?
2 x AWG 20 to 14

A=8mm
1x0,5...2,5 mm?
1 x AWG 20 to 14

2x0,5...1,5mm?
2x AWG 20 to 16

A=10..12mm
1x0,5...2,5mm?
1 x AWG 20 to 14

A=12mm
1x0,5...4mm?
1 x AWG 20 to 12
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DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm) 121
B 113
1 A B
LG 5925/900 90 | 22,5
F - LG 5925/900 PS| 104 | 22,5
<3 S <
E LG 5925/900 PC| 111 | 22,5
L
DE | Gerateprogrammierung DE | Montage / Demontage der PS / PC-Klemmenblécke
EN | Setting EN | Mounting / Disassembly of the PS / PC-terminal blocks
FR | Programmation de I'appareil FR | Montage / Démontage des borniers ammovibles PS/ PC

L - J DE | S1 Lichtschrankenausgang
[0 symmetrisch
i O T B unsymmetrisch
O FR | S1 Sortie B.I.
e O ™ O symétrique
St Type of W asymétrique
lightcurtain
[rm i symmetric o
asymmetric DE S2 Start
52 Storinode 0 Auto
b * outomatic E M Hand
manual
[ i FR | S2 Reset
worss O Auto
B Manu
DE | S1 darf nur bei unbestromtem Gerat betatigt werden! DE | Demontage der steckbaren Klemmenblécke (Stecker)
Die Schalterstellung zeigt den Lieferzustand. 1. Gerat spannungsfrei schalten.
EN | Disconnect unit before setting of S1 2. Schraubendreher in die fr_ont_seitig_e Aussparung zwischen
Drawing shows setting at the state of delivery Stecker und Frontplatte hlnelnschleben.
3. Schraubendreher um seine Langsachse drehen.
FR | Commutation de S1 uniquement hors tension. 4. Beachten Sie bitte, dass die Klemmenblécke nur auf dem
Appareil livré tel que sur le schéma. zugehorigen Steckplatz montiert werden.
EN | Removing the terminal blocks with cage clamp terminals
1. The unit has to be disconnected.
2. Insert a screwdriver in the side recess of the front plate.
3. Turn the screwdriver to the right and left.
4. Please note that the terminal blocks have to be mounted on
the belonging plug in terminations.
FR | Démontage des borniers amovibles
1. Mise hors tension de I'appareil
2. Enfoncer un tourne-vis dans la fente entre la face avant et le
bornier
3. Tourner le tourne-vis pour libérer le bornier
4. Tenir compte du fait que les borniers ne doivent étre montés
qu’a leur place appropriée
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DE | Sicherheitstechnische Kenndaten

EN | Safety Related Data

FR | Données techniques sécuritaires

EN ISO 13849-1: Anforderung seitens der Sicherheits- | Intervall fiir zyklische Uberpriifung
Kategorie / Cateqory: 4 funktion an das Gerat der Sicherheitsfunktion
9 gory: im High Demand Mode
PL: e Demand to our device based on the
MTTE 216,7 a (year) evaluate_d neccessary safety level of Interyall for cyclic test of the safety
d the application function
DG, 99,0 % at High Demand Mode
dy: 365 d/a (days/year) Consigne résultant de la fonction Interval du contrdle cyclique de la
—= sécuritaire de l'appareil fonction sécuritaire
[ h,! 24 h/d (hours/day) au High Demande Mode
b e 3600 s/cycle PL e with einmal pro Monat
— — Cat. 3 once per month
2 /h (hour) nach, acc. to, selon |or Cat. 4 mensuel
EN ISO 13849-1 PL d with gir?ggarlgrrg::rhr

IEC/EN 62061 Cat. 3 annuel
:Eggu g} g?? SIL CL 3, einmal pro Monat

: nach. ace. to. selon SIL 3 once per month

IL CL: IEC/EN 62061 ’ s with HFT = 1 | mensuel
SiLe 3 C/EN 6206 IEC/EN 62061, -
SIL: 3 IEC/EN 61508, IEC/EN 61508 SILCL 2, einmal pro Jahr
: IEC/EN 61511 SIL 2 once per year
with HFT =1 | annuel

HFT": 1
DC: 99,0 %
PFH_: 1,1E-10 h
PFD 6 8,2E-05 (Low Demand Mode)
T, 20 a (year)

) HFT = Hardware-Fehlertoleranz

Hardware failure tolerance
Tolérance défauts Hardware

|nfo

DE

Die angefiihrten Kenndaten gelten fiir die Standardtype.
Sicherheitstechnische Kenndaten flir 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 |'utilisateur.
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0233217

Safety Technique

SAFEMASTER
Light Curtain Controller
BG 5925._ /900

Function Diagram

| |

s | T

K | L

o T

M7113 b

DOLD
¢ 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: max. 3 NO contacts, see contacts

Single and 2-channel operation

Line fault detection on On-button

Manual restart or automatic restart, switch S2

For light curtains with symmetric or asymmetric outputs,
selection via S1

Option: fast auto start

LED indicator for channel 1 and 2 an power

Removable terminal strips

Wire connection: also 2 x 1.5 mm? stranded ferruled (isolated),
DIN 46 228-1/-2/-3/-4 or

2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3

e Width 22.5 mm

Approvals and Markings

q3

7 | Functional
Safety
Type
Approved

G@ US LISTED

Canada / USA

©

A025518

. ®
TUVRheinland

www.tuv.com
1D 0600000000

Applications

Protection of people and machines
o switch gear (FSD) for light bars with selftest (type 4) according to
IEC/EN 61 496-1

Indicators
upper LED: on when supply connected
lower LEDs: on when relay K1 and K2 energized

Block Diagram

A1(+)A2(-) S11 S12 S22 533 534 13 23 33

,T&\f _____ TTT ..... T.T._.ﬂ_o_&._.

Monitoring

Overvoltage and
g logic K1

short circuit prot.

O aOm e Or » o o
14 24 34

S21

Connection Terminals

Terminal designation Signal description

Al (+) +/L
A2 (-) -/N
S12, S22, S34 Inputs
S11, S21, S33 Outputs

Forcibly guided NO contacts for

13, 14, 23, 24, 33, 34 o
release circuit

21,22, 31, 32 Forcibly guided indicator output

Circuit Diagrams

o] ]

. | 3 |
| 1

SN Nl B3 sig A1 5T ENEN
b k7 I I o A
| S35 ;1 s |
;S KL _Fy- e AR !
i [a2 [s21 14 L4 ! | [2 [s21 lig loa lsg !
. 1 1

. | 1
b g lAtlstt 13 L1 | g AT BB B
Ios ki -7 1D os ki3-S |
1S3 ;183 |
;s Ke—Fi--/-- . s ke C—-t--7--F--

i [a2 21 14 22 ! | [n2 Is21 lia loa ¥ !
! I I

X
X
N

fsr

e

BG 5925.16/900

BG 5925.22/900
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Unit Programming

plate

=

191 Lichfschrankenausgang

symmefrisch O

unsymmemsch

S2 Start:
Auto

B ©
]

M10794

symmetric:
Ligth bars with symmetric outputs

asymmetric:
Light bars with asymmetric outputs

Drawing shows setting at the state of delivery

Notes

Line fault detection on On-button:

The line fault detection is only active when S12 and S22 are switched si-
multaneously. If The On-button is closed before S12, S22 is connected to
voltage (also when line fault across On-Button), the output contacts will not
close.

A line fault across the On-button which occurred after activation of the
relay, will be detected with the next activation and the output contacts will
not close. If a line fault occurs after the voltage has been connected to
S12, S22, the unit will be activated because this line fault is similar to the
normal On-function.

When using light curtains with asymmetric outputs (one output + swit-
ching, one output - switching) the MINUS switching output has to be con-
nected to S22 and the Plus switching to S12.

The gold plated contacts of the BG 5925 mean that this module is also
suitable for switching small loads of 1 mVA -7 VA, 1 mW - 7 W in the range
0.1 -60V, 1-300 mA. The contacts also permit the maximum switching
current. However since the gold plating will be burnt off at this current
level, the device is no longer suitable for switching small loads after this.

Technical Data

Input circuit

Nominal Voltage U,: DC 24V
Voltage range DC

at 10% residual ripple: 0.9..1.1U,
Nominal consumption: approx. 2,5 W
Min. Off-time: 250 ms
Control voltage on S11: DC23VatU,

Control current over

S$12, S22:

Min. voltage between
terminals S12, S22 and S21:

approx. 55 mA at U,

DC 21V when relay activated
and U on A1 - A2

Short-circuit protection: Internal PTC
Overvoltage protection: Internal VDR
Output

Contacts

BG 5925.02: 2 NO contacts

BG 5925.03: 3 NO contact

BG 5925.16: 1 NO, 1 NC contact
BG 5925.22: 2 NO, 1 NC contact

The NO contacts are safety contacts.

The NC contacts 21-22 or 31-32 can only be used for monitoring.

Operate delay typ. at U;:
Manual start:

automatic start:

BG 5925._ _/901:
Release delay typ. at U;:
Disconnecting S12, S22:
In the case that S22 is not

disconnected because of fault:

Contact type:

40 ms
250 ms
100 ms

15 ms

<200 ms
forcibly guided

Technical Data

Nominal output voltage:

Switching of low loads:
(contact 5 1 Au)
Thermal current | :

Switching capacity

to AC 15:

NO contact:

NC contact:

to DC 13:

NO contacts:

NC contacts:

Electrical contact life

to AC15at2 A, AC 230 V:
toDC 13at1A,DC24V:
Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

General Data

AC 250 V

DC: see limit curve for arc-free operation
>100 mV

>1mA

max.5 A

see current limit curve

IEC/EN 60 947-5-1

AC3A/230V

AC2A/230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

10°% switching cycles IEC/EN 60 947-5-1
> 150 x 10° switching cycles

max. 1 200 operating cycles / h
6 A general-purpose IEC/EN 60 947-5-1

C8A
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
-25...+85°C
<2.000 m

4 kV / 2 (basis insulation) IEC 60 664-1
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 |IEC/EN 60 068-2-6
frequency 10 ... 55 Hz
15/055/ 04

EN 50 005

Box terminal with wire protection,
removable terminal strips
DIN rail

220 g

IEC/EN 60 068-1

IEC/EN 60 715

Width x height x depth:

22.5x84 x 121 mm
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UL-Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use
applications”

Nominal voltage U,;:
BG 5925/900, /901: DC 24V

Ambient temperature: -15 ... +65°C
Switching capacity:
Ambient temperature 45°C Pilot duty B300

5A 250Vac Resistive

5A 24Vdc Resistive or G.P.
Ambient temperature 55°C: Pilot duty B300

4A 250Vac Resistive

4A 24Vdc Resistive or G.P.
Wire connection: 60°C / 75°C copper conductors only
AWG 20 - 12 Sol Torque 0.8 Nm
AWG 20 - 14 Str Torque 0.8 Nm

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

Standard Type
BG 5925.02/900/61 DC 24V
Article number: 0050918
e Output: 2 NO contacts
¢ Nominal voltage U,: DC 24V
o Width: 22.5 mm
Variant

BG 5925._ _ /901/61: unit with fast autostart, switch 2
on "Autostart".

Without line fault detection on
ON-button when S2 on

"Handstart"
Ordering example for variant

BG5925 .02 /___ /61 DC24V

I_ Nominal voltage
UL-approval
Variant, if required
Contact
Type

Troubleshooting

Failure
LED "Power" does not light up

LED "K1" lights up,
but "K2" remains off

Potential cause
- Power supply not connected

- Safety relay K1 is welded
(replace device)

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

- Safety relay K2 is welded
(replace device)

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

Manual start mode:

- Line fault on start-button (disconnect
power supply and remove fault)

Automatic start mode:

- S33-S34 not bridged

- A safety relay is welded
(replace device)

- Incorrect setting of switch S1

LED "K2" lights up,
but "K1" remains off

Device cannot be activated

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.

Characteristic

250 T 5
\ 2
=
200
\
\
150
(&)
[am)
=
100
S AN
£ 50 .
0
01 0305 1 35 10

—= switching current A

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

Arc limit curve under resistive load

s (A) A
2
250 \25“
200 \
150
100
~
\\
~
~
50 <
~
\\
~
I — T T T Tr0)
0 10 20 30 40 50 60

M9936
device mounted on distance with air circulation.

max. current at 55°C over
4 contactrows = 5A 2 4x5°A’=100A"

device mounted without distance heated by
_ devices with same load,
max current at 55°C over )
4 contactrows = 1A 24x1°A’=4A°
2_ 12 2 2 2
T=E+0+E+1
|w: |z, |3, |4fcurremm contactrows

Quadratic total current limit curve
electric life DC13 24V DC / gy 0.4s; tyft 9,65

2 contacts in series

09
08 \
07 \
06 \
05
A\

)

g 03 \\

S 02

T~

3 O 3
0 =

switching current | [A]l———
Contact service life
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Application Examples

L1(+)
e e B
1 - _ i |
. | receiver § =—— | transmitter | !
| D 1
1 0SSD1 |
light bar
on
Al(+) s11 [S33  |S34  |st2|s22 13 .
~O—- — = — NS e o= 'I
| BG5925._ /9 I
L0 Y S, Or = O =0 =
A2(-)  S21 14 -
L2(-
0 M7732 ¢

1-channel control by light bar with selftest according to EN 61 496-1
Note: Refer to "Unit programming"!
Switches in pos.:  S1: "symmetric"
S2: manual start
Suited up to SIL2, Performance Level d, Cat. 2

j light bar

L1(+)
e Rk ettt et —{=q
_ ]
! | receiver § § | - | transmitter | !
| == 1
1 0SSD1 0SSD2 |
light bar
on
AI(+) St |s33  [s34  [s12 [S22 G
~O— - = Y eI ez e o=
! BG5926._ /9 _
L P R O =0 -=0=
A2(-)  S21 14 -
L2(-)

M7733 ¢

2-channel control by light bar with selftest according to EN 61 496-1.

Crossfault monitoring by light bar.

Note: Refer to "Unit programming"!

Switches in pos.:

S1: On light curtains with symmetric outputs S1 in upper position
"symmetric".
On light curtains with asymmetric outputs S1 in lower position
"asymmetric".

S2: manual start

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

L1(+)
e B -
- g
! | receiver \,1 § | - | transmitter | |
1 -
L0 DU [
L3
sif]] i
on K3 K3 [
K4 Ka
Al(+) 11 S33 S34  |S12 [S22 13 23 .
'_O_._O_. - o — () == — . _.O.
3 K1\ === |
| BG5925. /9 \ i
k K2\ ---- |
I. oo o)t e - —— . —————— f— . _O -
A2(-) S 14 24 -
(a Q X
NC) L4 —e .

Reinforcement and multiplication of contacts by external contactors

Note: Refer to "Unit programming"!

Switches in pos.:

S1: On line curtains with symmetric outputs S1 in upper position
"symmetric".
On line curtains with asymmetric outputs S1 in lower position
"asymmetric".

S2: manual start

Suited up to SIL3, Performance Level e, Cat. 4
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

IT Marcatura e collegamenti

DE | MaBbild (MaBe in mm)

EN | Dimensions (dimensions in mm)

FR | Dimensions (dimensions en mm)

IT | Dimensioni (dimensione in mm)

T —
At S33 534

RRR

13023 24

RRSRO

satemaster]
e} BG592

Netz

e ooLo

>

]
Kt

J
ot

1124

23

RRSRO

1% SN S12

RRR

S21522 N2
T —

M10305

0.

121

22,5

118

FETED n
Hictal i

AR

INLg

g4 mm/PZA1
0,8 Nm
7 LB.IN

b

M10248

A=10mm
1x0,5...4 mm?
1x AWG 20 to 12

2x0,5...1,5 mm?
2x AWG 20 to 16

=

M10249

A=10mm
1x0,5..2,5 mm?
1x AWG 20 to 14

2x0,5...1,5mm?
2 x AWG 20 to 16

IRl

M10250

A=10mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5...1,5mm?
2x AWG 20 to 16
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DE | Gerateprogrammierung DE | Montage / Demontage der Klemmenbl6cke

EN | Setting EN | Mounting / disassembly of the terminal blocks
FR | Programmation de I'appareil FR | Montage / Démontage des borniers ammovibles
IT | Configurazione del modulo IT | Montaggio / Smontaggio di morsetti estraibili

Terminal block

Plate with terminal block
release slots

M2824 o

plate

=] EN | S1 Type of light curtain
.91 Lichtschrankenausgang O symmetric

B asymmetric
:; symmetrisch O

FR | S1 Sortie B.I.
unsymmemsch O symétrique
B asymétrique

S2 Start:

IT S1 Barriere ottiche
Auto O simmetriche
W asimmetriche
Hand

EN | S2 Start
[J Automatic
M Manual

FR | S2 Reset
O Auto
M10794 Ml Manu

IT S2 Start
[J Automatico
B Manuale

DE | symmetrisch:

Lichtschranken mit symmetrischen Ausgédngen
unsymmetrisch:

Lichtschranken mit unsymmetrischen Ausgangen
Die Schalterstelllung zeigt den Lieferzustand.

EN | symmetric:

Ligth bars with symmetric outputs
asymmetric:

Light bars with asymmetric outputs

Drawing shows setting at the state of delivery

FR | symétrique:

barrieres lumineuses a sorties symétriques
asymétrique:

barriéres lummineuses a sorties asymétriques
Appareil livré tel que sur le schéma.

IT Senza rilevamento di corto-circuito incrociato:
barriere ottiche con uscite simmetriche

Con rilevamento di corto-circuito incrociato:
barriere ottiche con uscite asimmetriche.
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Hardware failure tolerance
Tolérance défauts Hardware
Tolleranza ai guasti hardware

DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data
FR | Données techniques sécuritaires
IT | I dati di sicurezza
EN 1SO 13849-1: Anforderung seitens der Sicherheits- | Intervall fiir zyklische Uberpriifung
Kategorie / Category: 4 funktion an das Geréat der Sicherheitsfunktion
L ° Demand to our device based on the Intervall for cyclic test of the safet
MTTE : 236,3 a (year) evaluated neccessary safety level of function 4 y
< the application.
DC, 99,0 %
. 365 d/a (days/year) Consigne résultant de la fonction Interval du contréle cyclique de la
o ysTy sécuritaire de l'appareil fonction sécuritaire
ot 24 h/d (hours/day)
- Richiesta al nostro dispositivo basato Intervall per test ciclico della funzio-
Loy’ 3,60E+03 s/cycle sul livello di sicurezza neccessary ne di secFLrezzia u
2 /h (hour) valutata dell'applicazione
. einmal pro Monat
(P;Iéfsw'th once per month
IEC/EN 62061 nach; acc. to; selon; | or Cat. 4 mensulel |
IEC/EN 61508: conformi a una VC: ta aJmhese
einmal pro Jahr
SIL CL: IEC/EN 62061 EN ISO 13849-1 PL d with once per year
. Cat. 3 annuel
SiL: IEC/EN 61508 una volta al mese
HFT": 1 einmal pro Monat
- N ) ) ) 2”: gl‘ 3, once per month
DC: 99,0 % nach; acc. to; selon; ith HET = 1 mensuel
PFH._: 1 97E-10 et conformi a wi ~ " |una volta al mese
D ! IEC/EN 62061, SILCL 2 einmal pro Jahr
T,: 20 a (year) IEC/EN 61508 siLe once Fie" year
) HFT = Hardware-Fehlertoleranz with HFT = 1 Sﬂglileolta al mese

|nfo

DE

Die angefiihrten Kenndaten gelten flr die Standardtype.
Sicherheitstechnische Kenndaten flr andere Gerateausflihrungen
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.

| 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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0237093

Safety Technique

SAFEMASTER
Light Curtain Controller With Selectable Operating Modes
BH 5902/01MF2

!

monitoring

logic 2 K2 _______\
i

\"4

monitoring
logic 1

galvanic
separation

1
'
'
'
'
'
'
'
'
'
'
'
'
'
'
i

................. O= OO~
14 24 34
M7958

DOLD
According to

- Performance Level (PL) e and category 4 to EN ISO 13849-1: 2008
- SIL Claimed Level (SIL CL) 3 to IEC/EN 62061
- Safety Integrity Level (SIL 3) to IEC/EN 61508
- Category 4 to EN 954-1
To connect max.:
- 3 light curtains 2-channel or
- 2 light curtains 2-channel and 2 muting sensors 1-channel or
- 1 light curtain 2-channel and 4 muting sensors 1-channel or
- 2 light curtains 2-channel and key switch for stepping operation
- additionally: Start button and machine contact with line fault detection
Broken wire detection on light curtain input
Qutputs:
-3NOor2NOand1NC
- 2 Semiconductor outputs, protected against short circuit and overload
Multifunction device, different functions selectable by rotational
switches:
- protective operation e.g. light curtains
- protective operation with muting, e.g. conveyors
* signal sequence of muting sensors can be selected
* override function via start button
- Stepping operation e.g. on presses
* optionally with key switch
* 1, 2 or 3 steps possible
* setting of number of step possible via selector switch
Suitable to connect light curtains of type 4 or selftesting light curtains
type 2 according to IEC/EN 61 496-1, crossfault monitoring in the light
curtain
With under- and overvoltage detection and indication
Reaction time: max. 30 ms
LED indication for RUN and Channel 1,2
Width 45 mm

Approvals and Markings

\ Functional
Safety

AN

TOVRheinland

H @ US LISTED

Canada / USA

Type
Approved

www.tuv.com
D

Applications
Protection of men and machines e.g. presses and conveyors

Indicators

lower green LEDs

K1, K2: -

on, when K1 and K2 are energized

upper yellow LED

run 1: -

semiconductor output 48: -

permanent on, when relay K1 and K2 are energized

- flashes with 1 Hz when the unit waits for the start
signal after fault free operation (power up of the unit)

- flashesfastwith approx.3Hzwhenthe startbutton
is pressed and all conditions for an override are
fulfilled during muting

- flashes fast with approx. 3 Hz when at stepping
operation the unit waits for interruption of the
light curtain

- flasheswithfailure code toindicate normalindication
states that disable the energisation of the output
relays (e.g. after not allowed interruption of the
light curtain) until the start button is pressed

- flashes with failure code to indicate

special failures (e.g. undervoltage)

off, when unit is on special failure mode

- normally off when relays K1 and K2 are energized

- continuously on, when unit in muting mode

- shows the same failure codes as LED

run 1 (except on special failures)
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Indicators

upper yellow LED run 2: - permanent on, when unit operates

correctly

- flashes with failure code to indicate

special operation failures (e.g.

undervoltage)

off, when unit is on special failure

mode

- off, when relays K1 and K2 are
energized

- symmetric flashing, when a normal
functional state is active that disables
the energisation of the output relays
(e.g. not allowed interruption of a light
curtain)

- permanent on, when waiting for start

semiconductor output 58: -

Operation Modes

o Automatic start

On automatic start the contacts K1 and K2 are energized when the light
curtain that is set for auto start is free after interruption. It is necessary

that the other light curtains with manual start are not interruped.

e Manual start

On manual start the contacts K1 and K2 are energized when the light
barrier that is set for manual start is free after interruption and the start

button is pressed

The start button must be activated in 2 conditions:
- after return of the supply voltage @

(when minimum 1 light curtain is programmed for manual start)

- when 1 light curtain with manual start was interrupted @

Notes

e On BH 5902.22 the NC contact 31-32 must only be used as monitoring
contact

e Not suitable for machines where the area behind the light curtain is
accessable

e Settings have to be carried out by educated personnel with disconnec-
ted
power supply

Operation Modes

Protective operation (see Picture 1)

e.qg. light curtains to secure dangerous areas

e Connection up to 3 light curtains

e Manual or automatic start possible for each light curtain
o With or without feedback input for external contactors

Possible settings:

Switch 10: Start mode and feedback input
0 | 1 | 2 | 3 |4 5 | 6 | 7 |8 |9
without feedback with feedback input
input
0 [LC1 |Auto |Auto [Auto Auto [Auto |Auto
LC 2 [Manu |Auto |Auto Manu |Auto |Auto
; LC 3 |Manu [Manu |Auto not Manu |Manu |Auto not
£ allowed allowed
u;) 1 [LC1 [Manu [Manu [Manu (fault 5) Manu |Manu |Manu (fault 5)
LC 2 |[Manu |Auto |Auto Manu |Auto |Auto
LC 3 |Manu [Manu |Auto Manu |Manu |Auto
b
2
M7942
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Function Diagram

Power supply
(A1/A2)

Start button (S43/544)
LC 1 (S12/514)

LC 2 (S22/S24) and/or
LC 3 (S32/S34) with
manual reset

K1, K2
(13-14, 23-24, 33-34)

wait for start (58)

fault indication (48)

error code
@ o

® » dark

|

[
%

&
®

(’ : flashing

*| O | *
d ® ID

1 1
* - regular flashing

M7959 a



Application Examples

L+
>1 >1 <| transmitter >1 >1 <| transmitter >1 >1 < | ransmitter
LC1 LC2 LC3
start
A1+ X44 S43 544 $12|S14 521522 |1S24 S23 S31[S32 [S34 S33 S41 S42
= N N—— O = O -O0O=0=O+ === -O—O—O"O'-O—O—i
! 1 1 9
1 H 1 1
i BH5902 T i
i 1 - i
h K1 K2 ]
| e . — i O — = - O = —_—— |
A2- Mt M2 [48 1323 33 pachineenabling 34 24 14 58
fault indication wait for start
L M7961_b
Picture 1: Protective operation with 3 LCs, manual or auto start, setting without feedback input
L+
>1 >1 < | transmitter >1 >1 < | fransmitter >1 >1 < | fransmitter
LC1 LC2 LC3
start

[___ K3

K4

A1+ X4 S43 [S44 S12[S14 S21[S22 524 S23 S31|S32 [S34 S33 |S41 |S42

-0 O=-- O ) O -O=0O—0O+ === -O=-0-0O-0- — I

! 1 1 1

| | i !

i BH5902 T i

. 1 1 1

! K1 k2 !

LoD m e m e = ) m ) [ S — O =D m s |

A2- M1 M2 [48 13128 33 pachineenabling 34 [24 (ﬁzt 58
fault indication ® wait for start
K3 K4
- M9481

Picture 2: Protective operation with 3 LCs, manual or autostart, setting with feedback input
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Operation Modes

Protective operation with muting

e.g. conveyors

1 or 2 light curtains

Muting of light curtain 1

2 or 4 muting sensors with different input sequences

LC1 with auto or manual start

LC2 always with manual start

Override via start button

Manual start is always necessary after supply voltage ist connected

Muting

Muting means to disable temporarily the protective function of a light curtain.
This function is used to transport material through a light curtain without
stopping the machine. The differentiation between material and persons is
done by additional muting sensors which have to create a certain switching
sequence together with the light curtain when material passes the light
curtain. The muting control starts then the muting cycle for the time the
material is passing the light curtain. It must not be possible that a person
activates the muting sensors in the same switching sequence as the mate-
rial. To realise this function 2 different switching sequences can be chosen
on BH 5902 either with 2 or 4 muting sensors. This makes sure that if a
person passes the light curtain the dangerous movement of the machine is
stopped immediately. The muting cycle is indicated by a muting lamp that
is controlled and monitored by the BH 5902. The maximum muting time
can be set in 10 steps between 10 s and infinite.

If the light curtain is still interrupted after the max. permitted muting time
e.g. by blocked material the contacts K1, K2 open and the muting lamp as
well as the LED run 1 show failure code 4.

Starting by pressing the start button is only possible if the muting lamp is
working and the light curtain to be muted is free of interruption. During the
muting cycle a wrong switching sequence or exceeding the maximum mu-
ting time leads to failure code 4. This failure can only be reset by pressing
the start button. The muting sensors have to be installed in a way, that the
correct sequence cannot be achieved manually or by passing the light
curtain (see IEC/EN 61 491-1)

Possible settings:

Switch 10:
a = maximum muting time
b = maximum synchronising time

o|1|2]|3|4]5 6 718 9
2 | LC S1 Auto, 2
muting 2 sensors o | £ S

Dl oo |2 g o € £ £ z

— | 3| LCS1 Manu, Dl | |[Q]|® [ | | E 1S g
< muting2sensors | 2 |8 |8 |2 |8 |2 |8 |2 D °
2 P I e = = = = R I =
2 | 4| LCS1Auo, 2 SIg|E|E|E|E |=|=]| 5
muting4sensors | — [ | | T lw |2 o | | @ &

S| C| | &g O I I 5

5 | LC S1 Manu, @ E
Muting 4 sensors <

Override

If the monitored area is blocked by transported material and the outputs K1,
K2 are switched off, this is indicated by fast flashing (approx. 3 Hz) of the
muting lamp. The operator can activate the outputs K1, K2 by pressing the
start button for more than 3 s for a maximum time of 12 s until the muting
sensor are again inactive or the start button is released again.

Example for an override cycle when muting with 2 sensors

unmuted LC2
muted LC1 |

muting sensor 1

muting sensor 2

safety relay K1/K2
start button |
muting lamp
error code 1 _ override 2
=38 t<12S
‘ ;on ® : flashing * : fast flashing (3Hz) M9477

In all function diagrams the part "monitored operation" is the phase where
the unit differentiates between men and material.

Using 2 muting sensors

e ]

MS1 MS2

x| 1@ |

Machine S| ot m
BRSO
r@ Muting lamp
LC, muted

Muting sensor 1

Muting sensor 2

Muting lamp
Muting lamp monitoring
EglE 2lE
S|3 ]
VIV VIV
30ms <t o 30ms <t
t < synchronization t < muting time (a) t < synchronization
time (b) 4 time (b)
M7962_a
Using 4 muting sensors
|_LC
MS4 MS3 T T MS2 MSt
Machine ekl |2 m
| |
Muting lamp r@
LC, muted
Muting sensor 1 | |
Muting sensor 2 |
Muting sensor 3
Muting sensor 4
Muting lamp
Muting lamp monitoring
E|E £ E|E
o | 0 @ ™| 0
VIV A VIV
ms<t 0ms<t
t < synchronization t < synchronization
fime (b) t < muting time (a) .| me@)
" M7964 a
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Application Examples

: 1 11 T ]
>1 < | fransmitter >1 < | fransmitter >1 < | fransmitter
LC1 LC2 muting sensor 1
start - )
. ;,1 «| transmitter
muting sensor 2
AT+ X4 S43 |S44 S12s14 $21822 |24 S23 S31]S32|S34 S33 [S41]S42
-0 == — OO == O -O0O=0O0=O === -O=-0- -O- = |
! T d 3
I | i !
[ BH5902 T i
. B 3 i
! K1 K2 ;
L. m e = O m e O — OO — _———— |
A2- M1 (M2 (48 1328 33 machingenabling 34 24 14 58
muting lamp .
fault indication LTS
L M7963 b
Picture 3: Protective operation with muting a light curtain via 2 muting sensors, 2 light curtains
: 11 11 I
< | fransmitter >1 | lransmitter >1 | lransmitter
LC1 muting sensor 3 muting sensor 1
start
E-- >1 : transmitter {\,1 : transmitter
muting sensor 4 muting sensor 2
A1+ X4 $43 1544 S12|S14 5211822 [S24 S23 S31[S32 |S34 S33 |S41 [S42
00O --- = QO = C 02 ® anaa aaa -O-0- O~ = |
4 , , !
1 | 1 !
1 BH5902 A — |
L j j i
; K1 K2 !
(R W e [ S —_ O () - — —_————— 1
A2- M1 |M2 (48 1823 33 achine enabling 34 24 14 58
muting lamp )
fault indication waltfor start
L M7965 b

Picture 4: Protective operation with muting, 1 light curtain, 4 muting sensors
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Application Example

L+ I I
- .
| fransmitter
LC1
start muting sensor 1 muting sensor 2
muting sensor 3 muting sensor 4
A1+ X4 $43 |S44 S12[S14 S21 [S22 [S24 [S23 S31]S32|S34 |S33 |S41 [S42
e @ NN e . g Wil W -0 O - - |
! 1 1 1
1 i i |
i BH5902 T i
. 1 1 1
| Ki k2 !
(RS WS e WG W [ S — O = ————— !
A2- M1 M2 |48 13 23 33 qachine enabling 34 24 14 58
muting lamp )
fault indication i
I M8044 ¢

Picture 5: Protective operation with muting via 4 muting sensor contacts

Contact reinforcement
If external relays or contactors are used to reinforce or mulitply the contacts of the safety relays these must be monitored by feeding back one NC
contact of each relay/contactor into the start circuit (see application example picture 8).
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Operation Modes

Stepping operation

e.g. Presses with manual operation and automatic start

e Max. 3 light curtains

e LC2 and LC3 always with manual start

Setting functions:
e 1,2 o0r 3 steps

o 2 different start sequences

e 2 ways of monitoring the machine contact
o Number of steps fixed or settable with key switch

-

N
]

N

"’x’u
1]
H

., .',”
[]
]
¥

INS

_—
I\

f i‘c\'

-
v

LA

Stepping operation enables automatic restart of a machine (Press) after
a certain number of accesses into the protected area of the first LC. This

:

M7955

Operation consists of start sequence and normal sequence.

Possible settings

Switch 10: Number of steps

Stepping operation
0 1 2 3 [4-9
6 Stepping operation, contact type 1, <
Start-sequence: stepping and start L o
= =
-7 Stepping operation, cqntact type 2, :%_ N N N é
< Start-sequence: stepping and start 2 5 5 k5 3
= %] %] %]
(% 8 Stepping operation, contact typg 1, ; - [ [} E
Start-sequence: start and stepping S ©
S s}
9 Stepping operation, contact type 2, 3 c
Start-sequence: start and stepping @

Start sequence

To enable the machine at start-up on stepping operation 2 different start

sequences can be chosen:

1.) The required number of interruptions of the LC must be completed
and then the start button must be pressed.

2.) The start button is pressed first, and after that the required number
of interruptions must be completed.

The request to start the operation (e.g. 2 steps according to the diagrams
below) is signalled by a flashing lamp (terminal 48). The request to press
the start button is signalled by continuous light on a lamp (terminal 58).
After finishing the starting sequence correctly the lamps go off and the
contact K1 and K2 close.

Power supply
(A1/A2)

Start button (S43/544)

LC 1 (S12/514)

LC 2 (S22/S24) and/or
LC 3 (S32/S34)

K1, K2 Ii
(13-14, 23-24, 33-34)
wait for access (48) * 8 ®
wait for start (58) X () ®
& : dark €9 :flashing 1Hz - flashing 3Hz @ on
M8046 a

Start sequence: 2 steps and start button

Power supply
(A1/A2)

Start button (S43/544)

LC1 (S12/S14)

LC 2 (S22/S24) and/or
LC 3 (S32/534)

K1, K2 —
(13-14, 23-24, 33-34)
wait for access (48) 8 ® * ®
wait for start (58) [ ) X X
& : dark €9 :flashing 1Hz - flashing 3Hz @ on
M8047 a

Start sequence: start button and 2 steps
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Operation Modes

Normal sequence

A correct starting sequence is necessary to run the normal operating se-
quence. In the normal operating sequence the machine movement is si-
gnalled to the light curtain by opening and closing of the machine contact.
The output contacts of the BH 5902 are opened when the machine con-
tact opens. After that the operator must interrupt the LC for the required
number of times to start again the machine operation. All necessary steps
must be completed within 30 s. The demand to access is indicated on fast
flashing (3 Hz) output 48. When the required number of interruptions on
the LC is completed the lamp goes off and the contacts K1 and K2 close.

Machine contact
To the terminals S41 and S42 of the BH 5902 a machine contact must be
connected. It opens and closes depending on the machine movement.

Monitoring of the machine contact
2 ways of monitoring are selectable:

Mode 1

In this mode the access to the LC must only be done when the machine
contact has been openend and closed again. An exception is when the
access is done while the contact is open and still is going on while the
contact closes.

Mode 2

In this mode the accesses are accepted already when the machine con-

LC 1 (S12/514) | | |
Machine contact
(S41/542) V%
K1, K2
(13-14, 23-24, 33-34)
wait for access (48) X 3 X
wait for start (58) X X X
® - dark ¢ flashing 3Hz .: on

M8048_b

Applictaion: Presses with normal to fast movement

tact is open. The machine is only enabled when all the accesses are com-
pleted and the machine contact is closed again.

Forbidden access into the light curtain

On forbidden access the lamp (on terminal 58) shows symmetric flashing.

LC 1 (S12/514) | [ |
Machine contact |
(541/542)
K1, K2 ]
(13-14, 23-24, 33-34)
wait for access (48) X * o R
wait for start (58) X X ® X
® - dark ¢ flashing 3Hz .: on
M8049_b
Application: Presses with slow movement

The lamp on terminal 48 flashes with code 1. After finishing the access
the lamp on terminal 58 returns to permanent light and signalises, that the
machine can be started with the start button.

Start button (S43/544)

LC 1 (S12/314),LC 2
(S22/524) 0. LC 3 (S32/534)

Machine contact

(541/542)
K1, K2
(13-14, 23-24, 33-34) |
wait for access (48) ® * ®
wait for start (58) ® 2] | ) ®
& off €9 :flashing 1Hz 3 errorcode @ :on
MB8050_b
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Application Examples

L+
>1 >1 | transmitter >1 >1 <| transmitter >1 >1 <| fransmitter
LC1 LC2 LC3
(step input)
start
machine contact
A1+ X4 S43 [S44 S12 [S14 S21 (S22 |S24 S23 S31 1532 |S34 S33 |S41|S42
@ @ MRS W AN D Op 020 ana O-0-O-0O- - |
! 1 1 1
1 i i |
i BH5902 ~ ~ i
. 1 1 1
! K1 K2 !
[N W e U e S o W e S — o= ————— !
A2- M1 M2 |48 18 23 33 achine enabling 34 24 14 58
wait for access s e
fault indication
L M8051 b

Picture 6: Stepping operation with 3 light curtains

Stepping operation with key switch
e.g. Presses witch changing number of accesses
e selection iwth key switch: 1, 2 or 3 steps

Enable new setting

A changed number of steps is only recognised at standstill (K1 and K2 open).

A new number of steps is signalised by failure indication 3 on the lamp (terminal 48). Pressing the start button will restart the unit. After that the normal
start sequence complete swith start button and number of accesses must be completed to enable the machine with the new number of steps.

o O key switch
1
L—1step
42 steps
“=~3steps
T
- . - . 0
>1 >1 | transmitter >1 >1 | transmitter —/E’— ’
1
LC1 LC2 _—
(step input)
start
machine contact
A1+ X4 543 [S44 S12[S14 §21[S22 |S24 S23 S31[S32|S34 |S33 [S41|S42
- 00O == O == O 0O=0=-0O-r=+=:=- -O=-0- O~ = |
| , , !
1 ! ! 1
i BH5902 1 " i
L ! ! 1
! K1 k2 !
L) — e — OO Ormrmr—m = e S - OO = —_—— . I
h2- M1 M2 [48 1328 33 achineenabling 34 24 14 58
wait for access BTy e
fault indication
l- M8052_c

Picture 7: Stepping operation with key switch
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Application Examples

L+

- .
>1 >1 | transmitter

—-— f
>1 | fransmitter

7| transmitter

LC1 LC2 LC3
machine contact

S12 [S14 S21[S22|S24 S23 S31[S32|S34 S33 |S41(S42
— Ve D Oi 0 a0 s O-0~O-0O- - |
! 1 1 1
1 i i |
i BH5902 T i
. 1 1 1
! K1 K2 !
Le) — e e — O Q= mrmem—m = O O — - Orm e )mem e I

A2- M1 M2 |48 13 (23 33 (nachine gnabling 34 (24 |14 58

wait for access .

fault indication K22 K21 ® wait for start

M8053 b

Picture 8: Stepping operation with 3 light curtains and contact reinforcement by external contactors, 2-channel operation
(switching of feedback input can also be used at protective operation with muting)

The feed back circuit of the external relays is only tested when the module is started by pressing the push button. When using this
circuit the safe function has to be tested in regular intervalls. This can be done by interrupting a light curtain so that a reset requires
activation of the start button. activating the module is only possible when all external relays are de-energized.

L+

7| transmitter

BH5902

wait for access
fault indication

A1+ X4 S43 [S44 S12[S14 S21 (5221524 |S23
-0 O == — QO === . —O—

machine enabling

34 24 14

machine contact

S31]S32 |34 [S33 [S41 [S42
o™ O - — o

wait for start

M8054_b

Picture 9: Stepping operation with one light curtain (with all different operating modes unused inputs must be linked).
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Setting

Example:

Required function: Protective operation with manual start, with muting, 4

muting sensors, max. 30 s muting time.
Setting:

Upper switches set to "5" for both pprocessors
Lower switches set to "2" for both pprocessors

plate

chi

@)
@)
6 iég
0
9
3;g:o

w

o

ch2

O
O

6 ; g 9
1
3 0

Giég
3 0

10

M8055

Inside view

The function setting of BH 5902 is made by 4 rotational switches behind
the frontplate (see picture). The switches on the left make the setting for
uprocessor 1 (LED run 1) and the switches on the right for uprocessor (LED
run 2). For both processors the same functions must be set. On the upper
switches (1) the main function is adjusted. On the lower switches (10) the
setting of the muting time (Protective operation) or the number of steps
(stepping operation) is adjustable.
On muting or stepping function the light curtains LC 2 and LC 3 are always
in protective operation with manual start.

Protective operation without muting

Switch 10: Start mode and feedback input
0 | 1 | 2 3 | 4 5 | 6 | 7 8 | 9
wnhoqt feedback with feedback input
input
0 |[LC1 |Auto |Auto |Auto Auto | Auto | Auto
- LC 2 |Manu |Auto |Auto Manu | Auto | Auto
= LC 3 | Manu | Manu | Auto not Manu | Manu | Auto not
£ allowed allowed
c% 1 |LC1 |Manu |Manu | Manu (fault 5) Manu | Manu | Manu (fault 5)
LC 2 |Manu |Auto |Auto Manu | Auto | Auto
LC 3 |Manu | Manu | Auto Manu | Manu | Auto
Protective operation with muting
Switch 10:
a = maximum muting time
b = maximum synchronising time
0o|1|2]|3|4]5 6 7 9
2 | LC S1 Auto, o
muting 2 sensors o | £ 5
Do |lo | 2@ g o 1S £ £ =
~ | 3 | LC 81 Manu, Dl | |[C || | | E 1S g
< muting2sensors | 2 |8 |8 |2 |8 |2 |8 |2 D °
2 Sle|wa|le|c|es | |2 |2 E
(,33 4 | LC S1 Auto, g o|lo | E|E|E |E = = =
. N ™ =2
muting4sensors | | . | [T |w |2 o || @ £
TS| ® | ® | 3|5 s |0 |8 |8 =
5 | LC S1 Manu, © £
muting 4 sensors <

Stepping operation

Switch 10: Number of steps
0 1 2 3 |4-9
6 Stepping operation, contact type 1, -
Start-sequence: stepping and start L o
= =
-7 Stepping operat.ion, cqntact type 2, ‘% N N N é
é Start-sequence: stepping and start 2 % % % 3
2 g | Stepping operation, contact type 1, P - N ™ g
Start-sequence: start and stepping s T
k3] I}
9 Stepping operation, contact type 2, § c
Start-sequence: start and stepping &
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Circuit Diagrams
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BH 5902.22

Connection Terminals

Terminal designation

Signal description

Al+ +/L
A2 -/N
S12, S14, S22, S24, S32, S34, Inputs
S42, 844, M1, M2

S21, 8§23, S31, S33, S33, S41, S43 |Outputs

13, 14, 23, 24, 33, 34

Forcibly guided NO contacts for
release circuit

Forcibly guided NC contacts for

31,32 o

release circuit
48, 58 Semiconductor monitoring output
X44 Free junction terminal,

volt free

Technical Data

Input

Nominal voltage U,:
Voltage range:

at max. 5 % residual ripple:
Nominal consumption:

Control voltage on

S21, S23, S31, S33, S41,
S$43, S48, S58:

Control current on

S$12, 814, S22, S24,

S32, S34, S42, S44:

Min. voltage on terminals
S$12, S14, S22, S24, S32,
S34 S42, S44:

Short circuit protection:
Min. current on M1, M2:

DC 24V
0,85..1,15 U,

max. 170 mA
(no load on semiconductor outputs)

DC23VatU,

each4,5mA atU,

DC 16V
internal with PTC
25 mA with active lamp

Output

Contacts

BH 5902.03: 3 NO contacts

BH 5902.22: 2 NO, 1 NC contacts
The NC contact must only be used as
monitoring contact !

Contact type: Relay, forcibly guided

Operate delay typ. at U;:
Manual start:

Automatic start:
Automatic restart:

Release delay (reaction time):

Output voltage:

Switching of low loads:
Thermal current | :
Switching capacity

to AC 15:

NO contact:

NC contact

toDC 13 at 0,1 Hz:
Electrical life
toAC15at2 A, AC230V:
Permissible switching
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

Semiconductor Outputs

max. 50 ms

max.1,5s

max. 55 ms

max. 30 ms

(max. 50 ms when failure on LC and
only one input channel de-energises)
AC 250 V

DC: see Limit curve for arc-free

operation

>100 mV

5A

3A/AC 230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
8A/DC24V IEC/EN 60 947-5-1

10° switching cycles IEC/EN 60 947-5-1
max. 1 200 switching cycles / h
6 AgL IEC/EN 60 947-5-1

C8A
10 x 10° switching cycles

Output (terminal 48 and 58):

Output voltage:

General Data

Transistors, plus-switching

DC 24V,

max. 100 mA continuous current,
max. 400 mA for 0,5 s internal short
circuit, overtemperature and overload
protection

Operating mode:
Temperature range
operation:

storage :

altitude:

Clearance and creepage
distances

rated impulse voltage /
pollution degree:

EMC

Continuous operation

+0..+50°C
-25..+85°C
<2.000 m

4 kV /2 (basis insulation) IEC 60664-1

Electrostatic discharge: 8 kV (air) IEC/EN 61 000-4-2
(according to test degree 3)

HF irradiation: 10V/m IEC/EN 61 000-4-3

Fast transients:

on wires for power supply A1-A2: 2 kV IEC/EN 61 000-4-4

on wires for signals and control: 2 kV IEC/EN 61 000-4-4
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Technical Data

Surge voltages
between
wires for power supply:

between wire and ground:

HF wire guided:

Interference suppression:

Degree of protection:

Housing:
Terminals:
Housing:

Vibration resistance:

Shock resistance:
Acceleration:
Impulse length:
Number of shocks:
Climate resistance:

Terminal designation:

Wire connection:

Wire fixing:

Mounting:
Weight:

Dimensions

1kV IEC/EN 61 000-4-5
2kV IEC/EN 61 000-4-5
10V IEC/EN 61 000-4-6

Limit value class B EN 55 011
according to IEC/EN 61 496-1 (1997)
the unit has to be installed in a housing
with protection degree 54.

IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplastic with VO behaviour
according to UL subject 94

according to IEC/EN 61 496-1 (1997)
Amplitude 0,35 mm |EC/EN 60 068-2-6
frequency 10 ... 55 Hz

1049

16 ms

1000 per axis on 3 axis
0/050/04 IEC/EN 60 068-1

EN 50 005

1 x 2,5 mm?2 stranded ferruled or
1 x 4 mm? solid or

2 x 1,5 mm? stranded ferruled
DIN 46 228-1/-2/-3/-4

Terminal screws M 3,5

Box terminal with wire protection
DIN rail IEC/EN 60 715
320 g

Width x height x depth:

Safety Related Data

45 x 84 x 121 mm

Values according to EN ISO 13849-1:

Category:
MTTF ;:
DC/DC,,:
d :

op
op”
Zyklus®

t

Values according to IEC/EN 62061 / IEC/EN 61508:

SIL CL:
SIL

HFT:
DC/DC,;
SFF

PFH,:

4
31.5 a

98.9 %

220 d/a (days/year)
12 h/d (hours/day)
144 s/Zyklus

3 IEC/EN 62061

3 IEC/EN 61508
1

98.9 %

99.6 %

7.80E-09 h

) HFT = Hardware-Failure Tolerance

[ The values stated above are valid for the standard type.
Info 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.

UL-Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use
applications”

Nominal voltage U,: DC 24V

Ambient temperature: 0 ... +50°C
Switching capacity:
Ambient temperature 50°C: Pilot duty B300
5A 250Vac G.P.
5A 24Vdc
Semiconductor outputs: 24Vdc, 100 mA
Wire connection: 60°C / 75°C copper conductors only
AWG 20 - 12 Sol Torque 0.8 Nm

AWG 20 - 14 Str Torque 0.8 Nm

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

Standard Type

BH 5902.03/01MF2/61 DC 24V
Article number: 0053847

e Output: 3 NO contacts
o all functions settable via rotational switches
e Nominal voltage U,: DC 24V

e Width: 45 mm

Ordering Example

BH 5902 . _/01MF2/61 DC24V

‘ ‘— Nominal voltage

Contacts

.03: 3 NO contacts

.22: 2 NO, 1 NC contacts
Type

Characteristic

250

M7073_a

V]

200
|

150 |

Switching voltage U [:

100

N

12 3 45 6 7 8

—Switching current [ [A]

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

Arc limit curve
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Flashing Codes For Status And Failure Indication

When a failure is detected the relays K1, K2 are de-energized.
The different failures are indicated by different flashing codes on the LEDs
run 1 and run 2. The failures are split into 2 groups.

Failure group 1:

System failure

On occurrence of such a failure the unit locks out and shows the failure
code, the module can only be reset by switching the unit off and on again.
These failures are only indicated on LEDs run 1 and/or run 2. At the same
time 2 different codes can be indicated on the 2 LEDs. The outputs (48
and 58) are always off in this state.

Failure group 2:

Function failure

These failure codes are only displayed on LED run 1 and output 48 while
LED run 2 remains on permanently.

The relays K1, K2 are de-energized in this state, the module is still active
and the relays can be activated by pressing the start button after the failure
has been removed.

System failure: (indicated only on LEDs run 1 and/or run 2)

Flashing Codes For Status And Failure Indication

Function failure: indication on LED run 1 and output 48

No.* Description

Measures and notes

1 LC failure

1) One LC has been interrupted.
2) All LC inputs that are not
used must be bridged:
LC 2: 521-822, S23-S24
LC 3: S31-832, S33-S34

2 Failure on start button

1) During start up of the unit
and initialising the start
button must not be pressed

2) The start button must not
be pressed longer than 3 s.

No.” Description Measures and notes

If both LEDs are off the relay is
defective and has to be sent
back for examination.

0 internal failure (LEDs off)

Protective operation failure
in feed back circuit

Stepping operation
contact failure

| ofK1,K2__

1) An operating mode with feed
back circuit ist selected and and
the circuit connected to S41-S42
is not closed before activation

1) The machine contact is not

closed in initial position (waiting
for start)

2) With contact type 1 the machine
contact was not closed at the end
of the required first interruption
of the light curtain.

1) The switches on both
channels are not identically

2) The selected setting is not
allowed.

5 Faulty setting

Left LED is flashing when the
voltage drops under the allowed
level (< approx. 0.85 UN). After
returned to normal a reset is
made (similar to power up of the
funi).
The right LED is flashing when the
voltage rises over the allowed level
of > approx. 1,15 UN + 5 % residual
ripple.

6 Undervoltage detection

6 Overvoltage detection

Muting failure
(blocked LC)

Muting failure
(lamp)

1) The selected max. muting
time had been exceeded

| (mutinglampon). ~ ___ _|

"|2) The muting lamp is not

connected between terminals
48 and M1 and M2.

3) The necessary bridge is not
connected between terminal
S41-S42..

4) The muting lamp is defective.
5) The measuring circuit for the
muting lamp is defective,
the unit has to be repaired.

1) A short circuit occurred on
the start button or machine
contact input.2)

2) Both signals of one LC are
not identically (short circuit,
broken wire of defective LC)

7 Input failure

Stepping operation
(key failure)

1) Both contacts of the key switch
to select the number of steps
are open

Please check the output K1, K2
circuit and contact current,
relay has to be repaired.

Failure on output contacts
K1, K2

*) No.: number of flash pulses in a series

Status indication

run 1 and output 48 are flashing fast with 3 Hz

Please try to evaluate the
circumstances that led to this
fault and check with the

11 supplier or manufacturer.

10 Internal failure

Muting operation:
Override possible

Minimum one muting sensor is
active, LC 1 is interrupted and the
start button is pressed. After 3 s
with activated start button the
override is started for max. 12 s.

12
Internal failure The relay has to be repaired.

13

Stepping operation:
Wait for access

The unit is waiting for the required
number of interruptions of the LC
so that the safety relays can be
activated.

*) No.: number of flash pulses in a series
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0230733

Safety Technique
SAFEMASTER

Two-Hand Safety Relay no L n X
BG 5933, BH 5933 He

Your Advantage

¢ Compact, ready to connect 2-hand safety circuit

* Cost reduction by replacing conventional contactor circuits

¢ Feedback circuit Y1 - Y2 to monitor external contactors used
for reinforcement of contacts

* EC-type examinated circuit according to the requirements of
the health and safety authorities

Features
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
- Safety Level Type llI-C according to EN 574
- the safety regulations for two-hand controls on power-operated

BG 5933 BH 5933 presses in metalworking ZH 1-456
* Inputs for 2 push buttons with 1 NC and 1 NO contact
. e Output: 2 NO contacts, 1 NC contact or
Product Description 3 NO contacts, 1 NC contact

The BG 5933 or BH 5933 enables and disables a safety circuit in a safe : %{g\g;an%itaig:: ZngtZC:ﬁlfg Frfr:%t?g:mded ferruled (isolated)

way. Itis used to protect people and machines in applications with 2-hand DIN 46 228-1/-2/-3/-4 or 2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3
buttons on presses for metal products as well as for other production + BG5933:  width 22.5 mm

machinery with dangerous closing movements. BH 5933: width 45 mm

Function Diagram Approvals and Markings

" Product Safety
/ A | s
U H US LISTED
N
A1/A2 L

TUVRheinland
150600000000 Canada / USA
Y12 | |

Applications
. Designed for press controls in metalworking as well as in other working
machines with dangerous closing movements.
S2 —I_l
Indication
13-14 LED power-supply: on, when operating voltage applied
23-24 T a LED K1: on, when relay K1 active
max.0,58 >0.58 - LED K2: on, when relay K2 active
1.) "S1, S2 activated" means, NC open and NO closed
2.) activated S1, switches "+"-potential
3.) activated S2, switches "-"-potential
Block Diagram
A(+) A2(-) S12(+) Y1 Y2 Si1 S21 13 23 31 A1(+)A2(-) S12 S23 1 Y2 S11 S21 13 23 33 4
- - ()t —— — ) R — O_O. ..... 1 r _O_ - el o o e+ e _0.00 —_
4 1)
Overvoltage- and Monitoring K \ N _\_ - Overvoltage- and Monitoring K-~ X“ -
short circuit protection logic short circuit protection logic

i T

I
=
N}

T

|
A+

1

|

*— P
= O=O O =emna -O- —d
S22(-) 14 24 32 7258 b S13 S22 14 24 34 42 WM7259 b

BG 5933 BH 5933
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Circuit Diagrams

[A1 |11 1323 g3t
St
sy KIC—H-F-7~-

I

|

e
iLKzlzl————
I

T2 Tsot "lid 124 152

BG 5933.22
At
|(+) 13 23| |33|Y1|Y2|
S12|513) S22|S23)
_________ I
|A1 |S12|823 13 123 |33 4
) () ()
St
I L S S S
s21 |

R e R e s

& R

M7093 a

|14|24|34| |41|42|A2|

@)

BH 5933.48

Connection Terminals

Terminal designation Signal description

Al (+) +/L
A2 (-) -/N
S11, 821,Y1,Y2 Inputs
S12(+), S13(-), S22(-), S23(+) Outputs

Forcibly guided NO contacts for

13, 14, 23, 24, 33, 34 o
release circuit

31, 32, 41, 42 Forcibly guided indicator output

Notes

If both buttons are pressed while switching on the operating voltage (e.g.
after voltage failure) the output contacts do not energize.

The terminal S22 also serves as reference point for checking the control
voltage.

On BG 5933 there is only one terminal S12 and S22.

Set-Up Instructions

The device has to be connected as shown in the application examples.
When connecting the push-buttonsin parallel orin series the safe function
of the relay is disabled. Connected contactors (relays) must have forcibly
guided contacts and have to be monitored in the feedback circuit.

To start a dangerous movement, 2 push buttons are used, each equipped
with 1 NO and 1 NC contact. The output contacts will be switched if both
push buttons are operated within < 0.5 s. The buttons must be designed
and installed in a way, that it is not possible to manipulate or to operate
them without intention.

The distance between push buttons and dangerous area must be chosen
in a way that it is not possible to reach the dangerous area after release
of one button before the dangerous movement comes to standstill.

The safety distance "s" is calculated with the following formula:
s=vxt+C

a) moving speed of person v =1 600 mm/s
b)  stopping time of the machine t (s)
c) Additional safety distance C = 250 mm

If the risc of accessing the dangerous area is prohibited while the push
buttons are pressed e.g. by covering the buttons, C canbe 0. The minimum
distance has to be in this case 100 mm. See also EN 574.

Technical Data
Input

Nominal voltage U,;:

BG 5933: AC 24V;DC 24V

BH 5933: AC 24, 42, 48,110, 120, 127, 230, 240 V
DC 24V

Voltage range: AC0.85...1.1 U,

at 10 % residual ripple: DC0.9..1.1U,

Nominal consumption: AC approx. 4 VA

DC approx. 2.3 W

Nominal frequency: 50/60 Hz
Delay time for simultaneity

demand: max. 0.5 s
Recovery time: 1s

Control contacts:
Current via control contacts

2 x (1 NO, 1 NC contacts)

with DC 24 V:

NO contact: typ. 50 mA

NC contact: typ. 20 mA

Fuse protection: internal with PTC
Overvoltage protection: by MOV

Output

Contacts:

BG 5933.22: 2 NO, 1 NC contacts
BH 5933.48: 3 NO, 1 NC contacts

The NO contacts are safety contacts.
The NC contacts 31-32 and 41-42 can only be used for monitoring.

Operate time: typ. 40 ms
Release time: typ. 15 ms
Contact type: relay, forcibly guided
Nominal output voltage: AC 250V
DC: see continuous current limit curve
Switching of low loads: >100 mV
(contacts with 5 1 Au) >1mA
Thermal current | : max. 5 A

Switching capacity
to AC 15:

NO contacts:

NC contacts:

to DC 13:

NO contacts:

NC contacts:
Electrical contact life

to AC15at2 A, AC 230 V:

toDC13at2 A, DC 24 V:
Permissible switching
capacity:

Short circuit strength
max. fuse rating:

Line circuit breaker:
Mechanical life:

200

(see continuous current limit curve)

3A/AC230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

10° switching cycles IEC/EN 60 947-5-1
> 1.5 x 10° switching cycles

max. 1 800 switching cycles / h

6 AgL IEC/EN 60 947-5-1
C8A

10 x 10° switching cycles



Technical Data

General Data

Nominal 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:

Fixing torque:
Mounting:
Weight

BG 5933:

BH 5933:

Dimensions

continuous operation

-25...+55°C
-25..+85°C
<2.000 m

4 kV / 2 (basis insulation) IEC 60 664-1
IEC/EN 62 061
Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplast with VO behaviour
according to UL subject 94

Amplitude 0.35 mm,

frequency 10 ... 55 HzIEC/EN 60 068-2-6
25/055/04 IEC/EN 60 068-1
EN 50 005

Terminal screws M3.5

Box terminals with self-lifting wire
protection
0.8 Nm
DIN rail IEC/EN 60 715
200 g

400 g

Width x height x depth
BG 5933:
BH 5933:

22.5x84 x 121 mm
45.0 x 84 x 121 mm

UL-Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general

use applications”
Nominal voltage U;:
BG 5933:

BH 5933:

Ambient temperature:

Switching capacity:

Ambient temperature 45°C:

Ambient temperature 55°C:

Wire connection:

AC 24V ,DC 24V
AC 24, 42, 48, 110, 120, 230 V
DC 24V

-15 ... +565°C

Pilot duty B300
5A 250Vac G.P.
5A 24Vdc
Pilot duty B300
4A 250Vac G.P.
4A 24Vdc

60°C / 75°C copper conductors only
AWG 20 - 12 Sol Torque 0.8 Nm
AWG 20 - 14 Str Torque 0.8 Nm

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

Ordering example

B_5933 .22 /61 DC24V

—

Nominal voltage
with UL approval
Contacts

G: 22.5 mm width
H: 45 mm width

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

Power supply not connected

LED "K1" lights up,
but "K2" remains off
or

LED "K2" lights up,
but "K1" remains off

- Safety relay K1 e.g. K2 is welded
(replace device)

- The 2-Hand-buttons have not been
operated simultaneously within < 0,5s

Device cannot be activated

- Safety relay is welded
(replace device)

- Feddback circuit Y1-Y2
not closed

- The 2-Hand-buttons have not been
operated simultaneously within < 0,5s

Standard Types

BG 5933.22/61
Artikelnummer:
e Ausgang:

* Nennspannung U,:
* Baubreite:

DC 24V

BH 5933.48/61 AC 230V
Artikelnummer:

* Ausgang:

* Nennspannung U,:

* Baubreite:

0063397
2 SchlieBer, 1 Offner
DC 24V
22,5 mm

0061926

3 SchlieBer, 1 Offner
AC 230V

45 mm

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.
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Characteristics

250

\
\
\

M5834 ¢

200
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[Sa)
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o

switching voltage VDC

0

0,1 03 05
—— switching current A

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

1

Limit curve for arc-free operation with resistive load
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device mounted without distance heated by
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Continuous current limit curve BG 5933
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device mounted on distance with air circulation.
max. current at 55°C over
3 contactrows = 4A = 3x4°A’=48A°

device mounted without distance heated by

devices with same load,

max current at 55°C over
3 contactrows = 1A £3x1°A’=3A’

2 2 2 2
TIl=1+1L+1
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Continuous current limit curve BH 5933
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Application Examples

L1
(+) —|
----Jst
Al Y1 Y2 S12 |S22 |S11 13 23 31
I_._O_ ...... i O () 5 - O s =Or = O
. |
! BG5933.22 |
!_._o _____________ —_—On s _._o_.o.._oJ.
A2 S22 |S12 (S21 14 24 32
--f-]s2
N
a) M7091
Two-hand control
Suited up to SIL3, Performance Level e, Cat. 4

L1 .

(+)
i
!
l.—.

N

Two-hand control with contact reinforcement via external forcibly guided
contactors. When switching inductive loads spark absorbers are recom-
mended.

Suited up to SIL3, Performance Level e, Cat. 4
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

IT Marcatura e collegamenti

\13’\23”31
VR

Al S22 Y1 Y2

RRIRR

safemaster|
etz O BG5933

RIS

S12 1 S21 A2

VIR

14 24 32
——

M10307

\MHBHB’ \33”‘(1”‘(2’
RV = ARX®

S1S12 513 S21 522 523

RVRRORRRO

B5933

Neiz DoLo

13‘ 23‘ 33‘ “
K1 O YYY@
K2 O

0000 000,
BRSO T ORD

1424 34 41 42 A2
S —1 S —1

M10308

!
L

M10248

og4mm/PZA1 g4 mm/PZA1
0,8 Nm 0,8 Nm
7 LB.IN 7 LB.IN
A=10mm A=10mm

1x0,5...4mm?
1x AWG 20 to 12

2x0,5...1,5mm?
2 x AWG 20 to 16

1x0,5...4mm?
1x AWG 20 to 12

2x0,5...1,5mm?
2 x AWG 20 to 16

r=

M10249

A=10mm
1x0,5...2,5 mm?
1 x AWG 20 to 14

2x0,5...1,5 mm?
2 x AWG 20 to 16

A=10mm
1x0,5...2,5 mm?
1 x AWG 20 to 14

2x0,5...1,5 mm?
2 x AWG 20 to 16

IRl

M10250

A=10mm
1x0,5...4mm?
1x AWG 20 to 12

2x0,5...1,56 mm?
2 x AWG 20 to 16

A=10mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5...1,5mm?
2 x AWG 20 to 16

204




DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)

FR | Dimensions (dimensions en mm)

IT | Dimensioni (dimensione in mm)

121 121
225 118 45 118
R®®
RRE®

%__
84

Lo |
84

RRRR
RR®
f m M10049 m V10050 —
Hutschiene Hutschiene
DIN EN 60715 DIN EN 60715

DE | Montage / Demontage der Klemmenblécke

EN | Mounting / disassembly of the terminal blocks
FR | Montage / Démontage des borniers ammovibles
IT | Montaggio / Smontaggio di morsetti estraibili

Terminal block

Plate with terminal block
release slofs

L /|
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Info

DE

Die angeflihrten Kenndaten gelten fir die Standardtype.
Sicherheitstechnische Kenndaten fir 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.

| 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 | 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: e Demand to our device based on the .
Intervall for cyclic test of the safety
MTTF 30,7 a (year) evaluated neccessary safety level of function
the application.
DC, 99,0 %
d - 290 d/a (days/year) Cf)nsi_gn_e résultant de_la fonction Interyal du’ cor_1tr(_‘)le cyclique de la
—k sécuritaire de I'appareil fonction sécuritaire
ﬂe: 12 h/d (hours/day) — . —
BG 5933 ?LIITE\IZSIE;I ;gﬁiggfggzgzgsl;?sam Intervall per test ciclico della funzio-
toyco: 9,50E+01 s/cycle o e y ne di securezzia
BH5933 valutata dell'applicazione
toyce: 1,40E+02 slcycle PL e with glr?cn;a;lgrr?ngﬂrﬁﬂat
nach; acc. to; selon; gfé:t 4 mensuel
EC/EN 62061 confc;rmi é ’ ’ ’ una volta al mese
einmal pro Jahr
IEC/EN 61508: EN SO 13849-1 PLdwith  |once per year
SIL CL: IEC/EN 62061 Cat.3 annuel
una volta al mese
SIL IEC/EN 61508 einmal pro Monat
). g”: gl‘ 3, once per month
HFT": 1 nach; acc. to; selon; ith HFT = 1 | mensuel
DC: 99,0 % conformi a wi ~ "~ |una volta al mese
IEC/EN 62061, SILCL 2 einmal pro Jahr
PFH,: 7,51E-09 h IEC/EN 61508 siLs once per year
: annuel
T 20 a (year) with HFT =1 112 volta al mese
) HFT = Hardware-Fehlertoleranz
Hardware failure tolerance
Tolérance défauts Hardware
Tolleranza ai guasti hardware
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Safety Technique

SAFEMASTER
Two-Hand Safety Relay
LG 5933

Your Advantage

¢ Compact, ready to connect 2-hand safety circuit

* Cost reduction by replacing conventional contactor circuits

* Feedback circuit Y1 - Y2 to monitor external contactors used
for reinforcement of contacts

* EC-type examinated circuit according to the requirements of
the health and safety authorities

¢ As option with pluggable terminal blocks for easy exchange
of devices

Features

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

- Safety level Type IlI-C to EN 574

Inputs for 2 push buttons with 1 NC and 1 NO contact
Output: 3 NO contacts, 1 NC contact

Overvoltage and short circuit protection

. - 5
The LG 5933 enables and disables a safety circuit in a safe way. Itis used gv;rez-%o;r;?fggna%slﬁ ié( 21é58_r;1/rj12/_s§;_a:ded ferruled, or

to protect people and machines in applications with 2-hand buttons on  , Ramovable terminal strips
presses for metal products as well as for other production machinery with - LG 5933 fixed screw terminals
dangerous closing movements. - LG 5933 PS: plug in screw terminals
- LG 5933 PC: plug in cage clamp terminals
e Width 22.5 mm

Product Description

Function Diagram Approvals and Markings

N Product Safety
U é ; Sotey ™
UN
A1/A2

TUVRheinland
i5"ss00000000 | A025518
Yine J L Applications

Designed for press controls in metalworking as well as in other working

—

S machines with dangerous closing movements.
S2 —I_l Indication
1314 LED power-supply: on, when operating voltage applied
23.24 LED K1: on, when relay K1 active
o 0,55 ~05s M7257 a LED K2: on, when relay K2 active

1.)"S1, S2 activated" means, NC open and NO closed Circuit Diagram
2.) activated S1, switches "+"-potential
3.) activated S2, switches "-"-potential
131233341
S22 Al
- (_) Y1]Y2 (+)

Block Diagram

X2
=
b
=
X
N
S N
w
&3
—
w
w
=

r 1
! |

M(HA20)  S12(+) Y1 Y2 S St 13 23 33 41 i sl Kt !
e e ki e VIV
! ; i T2 T2 l1aloa |3 Tao !
I . I — = S12 S11[s21 A2 !
1| Uberspannung- und Uberwachungs- \_____\_ __ 1 (+) () 8465
I KurzschluBschutz Logik Ki | 14 (24|34 42
i L !
I —(+) !
. Ki k2 i
||/ e oAy
" Netz Ki K2 ]
. 4 y i
! 44 144 4 — .
| !
I a !
L@ O~-O-0-0— -4
M9OT1 b S22(-) 4 24 34 42
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Connection Terminals

Terminal designation Signal description

Al (+) +/L
A2 (-) -/N
S11,821,Y1,Y2 Inputs
S12(+), S22(-) Outputs

Forcibly guided NO contacts for

13, 14, 23, 24, 33, 34 .
release circuit

41, 42

Forcibly guided indicator output

Notes

If both buttons are pressed while switching on the operating voltage (e.g.
after voltage failure) the output contacts do not energize.

The terminal S22 also serves as reference point for checking the control
voltage.

On LG 5933 there is only one terminal S12 and S22.

Set-Up Instructions

The device has to be connected as shown in the application examples.
When connecting the push-buttons in parallel or in series the safe function
of the relay is disabled. Connected contactors (relays) must have forcibly
guided contacts and have to be monitored in the feedback circuit.

To start a dangerous movement, 2 push buttons are used, each equipped
with 1 NO and 1 NC contact. The output contacts will be switched if both
push buttons are operated within < 0.5 s. The buttons must be designed
and installed in a way, that it is not possible to manipulate or to operate
them without intention.

The distance between push buttons and dangerous area must be chosen
in a way that it is not possible to reach the dangerous area after release
of one button before the dangerous movement comes to standstill.

The safety distance "s" is calculated with the following formula:
s=vxt+C

a) moving speed of person v =1 600 mm/s
b)  stopping time of the machine t (s)
c) Additional safety distance C =250 mm

If the risc of accessing the dangerous area is prohibited while the push
buttons are pressed e.g. by covering the buttons, C canbe 0. The minimum
distance has to be in this case 100 mm. See also EN 574.

Technical Data

Input

Nominal voltage U,;:
Voltage range

at 10 % residual ripple:
Nominal consumption:

Nominal frequency:

Delay time for simultaneity

demand:
Recovery time:
Control contacts:

Current via control contacts

AC24V,DC24V

AC/DCO0.9..1,1U,
AC approx. 4 VA

DC approx. 2.3 W

50 /60 Hz

max. 0.5 s
1s
2 x (1 NO, 1 NC contacts)

with DC 24 V:

NO contact: typ. 50 mA

NC contact: typ. 20 mA

Fuse protection: internal with PTC
Overvoltage protection: by MOV

Output

Contacts: 3 NO, 1 NC contacts

The NO contacts are safety contacts.
The NC contact 41-42 can only be used for monitoring.

Operate time:
Release time:
Contact type:
Nominal output voltage:

Switching of low loads:
(contacts with 5 u Au)
Thermal current | :
Switching capacity
to AC 15:

NO contacts:

NC contacts:

toDC 13

NO contacts:

NC contacts:
Electrical contact life

at5A, AC230Vcos ¢ =1:

Permissible switching
capacity:

Short circuit strength
max. fuse rating:

Line circuit breaker:
Mechanical life:

General Data

typ. 30 ms

typ. 25 ms

forcibly guided

AC 250V

DC: see limit curve for arc-free operation
=100 mV

>21mA

see quadratic total current limit curves
(max. 5 A in a contact)

AC3A/230V IEC/EN 60 947-5-1
AC2A/230V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1
2A/DC24V IEC/EN 60 947-5-1

> 2.2 x 10° switch.cycles
max. 1 800 switching cycles / h

10A gL IEC/EN 60 947-5-1
B6A

10 x 10° switching cycles

Nominal operating mode:

Temperature range
ioperation:

storage :

altitude:

Clearance and creepage
distances

rated impuls voltage /
pollution degree:

EMC:

Interference suppression:
Degree of protection
Housing:

Terminals:

Housing:

Vibration resistance:

Climate resistance:

208

continuous operation

-25...+55°C
-25..+85°C
<2.000 m

4 kV /2 (basis insulation) IEC 60 664-1
IEC/EN 62 061
Limit value class B EN 55 011
IP 40 IEC/EN 60 529
IP 20 IEC/EN 60 529
Thermoplast with VO behaviour
according to UL subject 94

Amplitude 0.35 mm,

frequency 10 ... 55 Hz IEC/EN 60 068-2-6
25/055/04 IEC/EN 60 068-1



Technical Data

Terminal designation:
Wire connection
Screw terminals
(integrated):

Insulation of wires
or sleeve length:

Plug in with screw terminals

max. cross section
for connection:

Insulation of wires
or sleeve length:
Plug in with cage
clamp terminals
max. cross section
for connection:

min. cross section
for connection:
Insulation of wires
or sleeve length:
Wire fixing:

Mounting:
Weight:

Dimensions

EN 50 005
DIN 46 228-1/-2/-3/-4

1 x 4 mm? solid or

1 x 2.5 mm? stranded ferruled (isolated)
or

2 x 1.5 mm? stranded ferruled (isolated)
or 2 x 2.5 mm? solid

8 mm

1 x 2.5 mm? solid or
1 x 2.5 mm? stranded ferruled (isolated)

8 mm

1 x 4 mm? solid or
1 x 2.5 mm? stranded ferruled (isolated)

0.5 mm2

12 05 mm

Plus-minus terminal screws M 3.5
box terminals with wire protection or
cage clamp terminals
DIN rail

220g

IEC/EN 60 715

Width x height x depth
LG 5933:

LG 5933 PC:

LG 5933 PS:

22.5x90 x 121 mm
22.5x111 x 121 mm
22.5x104 x 121 mm

Standard Type

LG 5933.48 DC 24V
Article number:

e Output:

* Nominal voltage U,
e Width:

0058247
3 NO contacts, 1 NC contact
DC 24V
22.5 mm

Ordering Example

LG 5933 48 PS DC24V

e

Nominal voltage
Type of terminals
without indication:
terminal blocks fixed
with screw terminals
PC (plug in cage clamp):
pluggable terminal blocks
with cage clamp terminals
PS (plug in screw):
pluggable terminal blocks
with screw terminals
Contacts
Type

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

Power supply not connected

LED "K1" lights up,
but "K2" remains off
or

LED "K2" lights up,
but "K1" remains off

- Safety relay K1 e.g. K2 is welded
(replace device)

- The 2-Hand-buttons have not been
operated simultaneously within < 0,5s

Device cannot be activated

- Safety relay is welded
(replace device)

- Feddback circuit Y1-Y2
not closed

- The 2-Hand-buttons have not been
operated simultaneously within < 0,5s

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.
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Characteristics

250

M5834 ¢

\
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\

200
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[Sa)
o

=
o
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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

Arc limit curve under resistive load

T P(A%)
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\
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60 \

50 \

40 \

30 \

\
20
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0 10 20 30 40 50 60

Quadratic total current M9160
=Pt 1}
ly: 1515 Currentvia contact paths

max. current via 3 contact rows at Tu=55°C
3X2,25A = 2,25%2,25%+2,25°= 152/

Total current limit curve

210

Application Examples

L1(+)
Al(+) [Y1 Y2 13 23 33 4#1
~O— - - -0 =0
I |
I I
N — .O_o_
A2(-) 14 24 34 42
N (-
0 M9131
Two-hand control
Suited up to SIL3, Performance Level e, Cat. 4
L1(+)
13 23 |33 41
- O =0
|
|
-O -0~
14 24 (34 42
= LT
= | §=
ol il
- 1 - 1
Ki o [k
1 1 1 1
| LT
0 T s

Two-hand control with contact reinforcement via external forcibly guided
contactors. When switching inductive loads spark absorbers are recom-
mended.

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



DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

Fs' safemasier
5 165933

o

Netz(O)
Kt O
k2 O

13 |23 |33 |41
oJLL
-

‘14 ‘24 ‘BL 42

0058247

PReD
e

M10311

323 3 4

DHHB

S22-Y1 Y2 At

BHRB

==
fi 165933

d
Neiz O
ki O
k2 O

B |23 33 |41
LI

L e

‘u ‘ZL 3¢ T2

0058725

=
HHDB

S12+ SN S21 A2-

BIELELE)

U 24 34 42

M10320

0
Netz(O)
Kt O
K2 O

13
Kt f=

[SIS[=E]

H = = =
o - e

[EIE[EE]

H = e e
e

B33 M
so v [ [an
==
K LG5933

33 |1

o /jg

‘14 ‘24 ‘34 2

0058650

S12+| S1| S21| A2-

14124134142
SIS m—
HE e E

e 7 o
== ==

SSISIS]

M10321

!
b

M10248

PS PC
og4mm/PZA1 o4mm/PZA1 DIN 5264-A; 0,5 x 3
0,8 Nm 0,8 Nm
7 LB.IN 7 LB.IN
A=8mm A=8mm A=10..12mm A=12mm

1x0,5...4mm?
1x AWG 20 to 12

2x0,5...2,5 mm?
2 x AWG 20 to 14

1x0,5...2,5 mm?
1x AWG 20 to 14

2x0,5...1,5mm?
2 x AWG 20 to 16

1x0,5...2,5mm?
1 x AWG 20 to 14

1x0,5...4 mm?
1 x AWG 20 to 12

v

M10249

A=8mm
1x0,5..2,56 mm?
1 x AWG 20 to 14

2x0,5...1,5mm?
2x AWG 20 to 16

A=8mm
1x0,5...2,5 mm?
1 x AWG 20 to 14

2x0,5...1mm?
2x AWG 20 to 18

A=10..12mm
1x0,5...1,56mm?
1 xAWG 20 to 16

A=12mm
1x0,5...2,56 mm?
1 x AWG 20 to 14

IRl

M10250

A=8mm
1x0,5...4mm?
1x AWG 20 to 12

2x0,5...2,56 mm?
2 x AWG 20 to 14

A=8mm
1x0,5...2,5 mm?
1x AWG 20 to 14

2x0,5...1,56 mm?
2 x AWG 20 to 16

A=10..12mm
1x0,5...2,5 mm?
1 x AWG 20 to 14

A=12mm
1x0,5...4 mm?
1 x AWG 20 to 12
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DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)

FR | Dimensions (dimensions en mm)

121

~oEEE
% I==H=R=]
HeeeE I~
SN =r=1==1
E
I: — ~]
w o
l: i ) <

= .
EEEE
A B
LG 5933 90 | 22,5

LG 5933 PS | 1036 | 22,5
LG 5933 PC | 1114 | 22,5

DE | Montage / Demontage der PS / PC-Klemmenbldcke
EN | Mounting / disassembly of the PS / PC-terminal blocks

FR | Montage / Démontage des borniers PS/PC
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DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data
FR | Données techniques sécuritaires

Anforderung seitens der Sicherheits-
funktion an das Gerat

Demand to our device based on the
evaluated neccessary safety level of
the application.

Consigne résultant de la fonction
sécuritaire de l'appareil

Intervall fiir zyklische Uberprifung
der Sicherheitsfunktion

Intervall for cyclic test of the safety
function

Interval du contréle cyclique de la
fonction sécuritaire

PL e with einmal pro Monat
Cat. 3 once per month
nach, acc. to, selon |[or Cat. 4 mensuel
EN ISO 13849-1 . einmal pro Jahr
glétdgv ith once per year
’ annuel
SIL CL 3, einmal pro Monat
SIL3 once per month
nach, acc. to, selon with HFT = 1 | mensuel
IEC/EN 62061, -
IEC/EN 61508 SIL CL 2, einmal pro Jahr
SIL2 once per year
with HFT = 1 | annuel

EN ISO 13849-1:

Kategorie / Category: 4

PL: e

MTTF 30,7 a (year)
%g: 99,0 %

dy: 220 d/a (days/year)
h,: 12 h/d (hours/day)
ﬁyﬂe : 1,40E+02 s/cycle
IEC/EN 62061

IEC/EN 61508:

SIL CL: IEC/EN 62061
SIL IEC/EN 61508
HFT?:

DC: 99,0 %

PFH_: 7,51E-09 ht

T, 20 a (year)

) HFT = Hardware-Fehlertoleranz

Hardware failure tolerance
Tolérance défauts Hardware

|nfo

DE

Die angefiihrten Kenndaten gelten fiir die Standardtype.
Sicherheitstechnische Kenndaten flir 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.
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0221551

Safety Technique

SAFEMASTER
Two-Hand Safety Relay
BD 5980N

DOLD

Features

e According to
- Performance Level (PL) c and category 1 to EN ISO 13849-1
- SIL Claimed Level (SIL CL) 1 to IEC/EN 62061
- Safety Integrity Level (SIL) 1 to IEC/EN 61508
- Safety niveau Typ llI-A according to EN 574

¢ Wire connection: also 2 x 1.5 mm? stranded ferruled (isolated),
DIN 46 228/-1/-2/-3/-4 or
2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3

¢ Optionally dual-voltage version

¢ Width 45 mm

Product Description

The BD 5980N enables and disables a safety circuit in a safe way. It is
used to protect people and machines in applications with 2-hand buttons
on presses for metal products as well as for other production machinery
with dangerous closing movements according to EN 574 Kategorie Il A.

Approvals and Markings

*

®
H us
Canada / USA

*) see variants

Function Diagram

U‘|_|
Un
A1/A2 | |

Application

Designed for use in press controls in metalworking as well as in other
working machines with dangerous closing movements.

Circuit Diagrams

Al A3
e | AT Tulaldsf ] -, = {uEa[afdsid o] -
! $|A1 |1 1328 b o [M[AVI 13|28
. | ST I Cl S ARE LY, I Chmn = EESLEES |
1 82 1 .
L S T !
& | [n2 [v2 la loa ! | [n2 [a4 Iv2 la log !
'—-| | |14|24|323|524| |?2)}—' ’(\‘; 14] 24 |s23s0d |2} =1
;ngj M7420 b M7419_¢
max. 0.5 > 0.5 -— BD 5980N.02 BD 5980N.02/024
. a
Block Diagram Connection Terminals
AM(+)A2()  A3(H)M()SI3 S8 Y1 Y2  S14S24 13 23 Terminal designation Signal description
r O =0~ - === O - =0O— =00 A1 (+) /L
A2 (-) -/N
| 4§ short S14,824,Y2 Inputs
overvoliage and short- - .
circuit protection monitoring logic K1\V"\ S$13, 823, Y1 Outputs
13 14. 23 24 Forcibly guided NO contacts for
T release circuit

M7250 a
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Technical Data
Input

Nominal voltage U
BD 5980N.02:

N

BD 5980N.02/024:

Voltage range:

at 10 % residual ripple:
at 48 % residual ripple:
Nominal consumption:

Nominal frequency:

Delay time for simultaneity
demand:

Control contacts:

Current via control contacts:

Device fuse protection:
Output

DC 24V,

AC 24, 42, 48,110, 115, 120, 230, 240 V
DC 24 V" + AC 24 V?
DC 24 V" + AC 42 V?
DC 24 V" + AC 110 V?
DC 24 V" + AC 127 V?
DC 24 V" + AC 230 V?
DC 24 V" + AC 240 V?
" DC 24V at terminals A3-A4
2 AC at terminals A1-A2
AC0.8..1.1U,
DC0.9..1.2U,
DC0.8..1.1U,

AC 24V ..230V
DC24V

50/ 60 Hz

)
)
)
)

4.0 VA
25W

0.5s

2 x 1 NO contacts

35mAat24V

The control lines must not exceed a
length of 30 m and must be routed
separately from line cables

internal with PTC

Contacts

BD 5980N.02:

Operate / release time:
Contact type:

Nominal output voltage:

Thermal current | :
Switching capacity

to AC 15:

Electrical life

to AC 15at2 A, AC 230 V:
Permissible operating
frequency:

Short circuit strength
max. fuse rating:
max.line circuit breaker:
Mechanical life:

General Data

2 NO contacts

typ. 30 ms / typ. 30 ms

Relay, forcibly guided

AC 250V

DC: see limit curve for arc-free operation
see continuous current limit curve

5A/AC 230V IEC/EN 60 947-5-1

10° switching cycles IEC/EN 60 947-5-1
max. 1200 switching cycles / h

6 AgL IEC/EN 60 947-5-1

C10A
10 x 108 switching cycles

Operating mode:
Temperatur range
operation:

storage:

Altitude:

Clearance and creepage
distances

rated impuls voltage /
pollution degree:

EMC:

Interference suppression:
Degree of protection:
Housing:

Terminal plate:

Housing:

Vibration resistance:
Climate resistance:
Terminal designation:
Wire fixing:

Mounting:
Weight:

Dimensions

Continuous operation

-15...+55°C
-25..+85°C
<2.000 m

4kV/2
IEC/EN 62 061
Limit value class B

IEC 60 664-1
EN 55 011

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, IEC/EN 60 068-2-6
frequency10 ... 55 Hz

15/ 055/ 04IEC/EN 60 068-1

EN 50 005

Plus-minus terminal screws M3.5,

box terminal with wire protection

DIN rail IEC/EN 60 715
4109

Width x height x depth:

45 x 74 x 121 mm

Standard Type

BD 5980N.02 DC 24V

Article number: 0035300

* Nominal voltage U, DC 24V

e Simultaneity: 0,5s

e Qutput: 2 NO contacts

e Width: 45 mm
Varianten

BD 5980N.02/61:
BD 5980N.02/024:

Ordering example for variants

with UL approval (Canada/USA)
dual voltage version

BD 5980N .02 /024 DC24V + AC230V 50/60 Hz

|— Nominal frequency
Nominal voltage

Variant

Contacts

Type

Troubleshooting

Failure

Potential cause

Device cannot be activated

- Power supply not connected
- A safety relay is welded
(replace device)
- Feedback circuit Y1-Y2 not closed
- The 2-Hand-buttons have not been
operated simultaneously
within < 0,5s

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.
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Characteristics Application Examples

250 L1
\‘ (+)
200
S | e
o 1501 |
£ Al(+) Y1 |Y2 S13 |S14 13 23
; 100 I_O_'_' . _O_O_O_O..
£ \ ! BD5980N.02 !
3 50 TN |
) @ T T — -0 == =0O= O -
T —— A2(-) S23 |S24 14 24
0
12345678910 L
— Switching current | [A] 1 S2
[}
M 6732
(h_l) M6827_b
Limit curve for arc-free operation with resistive load
Two-hand control
Suited up to SIL1, Performance Level ¢, Cat. 1
Current via two contact rows
. (same current for each contact row)
A Current via Pne contact row L1
7

(+) o O

\ -
\

\ St

° !

5 X \ K1 /K2 f

4 A(+) YT Y2 S13 [S14 |13 |23
\\ :__._. O = O =0 =0 0"
\ 3

—

Continuous current

K1\ ---3\
BDS98ON 02

2
1 A2(-) Ej)s_m 14 24 K2\
= T
)
()

30 20 10 0 10 20 30 40 50 60 (O

Ki [K2
Ambient temperature M7241 a

o O
N —e *—eo

Continuous current limit curve as a function of ambient temperature 0

M6828 b

Two-hand control with contact reinforcement via external forcibly guided
contactors.

Suited up to SIL1, Performance Level c, Cat. 1
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

IT Marcatura e collegamenti

W W ) S S - -

1323 RYIv2

IR0

B 23
T 77745 BDOS9BON
= Y1 v2 b . o
L,,é%{ s

0035300

XX

%24 3 5 A2

23 24

M10665

=)
B

g4 mm/PZA1
0,8 Nm
7 LB.IN

A=10mm
1x0,5...4 mm?
1x AWG 20 to 12

2x0,5...1,5mm?
M10248 2 x AWG 20 to 16

!
b

A=10mm

A
- 1x0,5...2,5 mm?
1xAWG 20 to 14

2x0,5...1,5 mm?

M10249 2x AWG 20 to 16
A =10 mm
- 1x0,5...4mm?

1xAWG 20 to 12

2x0,5...1,5mm?
M10250 2 x AWG 20 to 16

i

DE | MaBbild (MaBe in mm)
EN | Dimensions (dimensions in mm)
FR | Dimensions (dimensions en mm)
IT | Dimensioni (dimensione in mm)
45 120
EEE
; 3 o] =
) -
PERDEODE

10054

121

Hutschiene
DIN EN 60715
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Tolleranza ai guasti hardware

DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data
FR | Données techniques sécuritaires
IT | I dati di sicurezza
EN 1SO 13849-1: Anforderung seitens der Sicherheits- | Intervall fiir zyklische Uberpriifung
Kategorie / Category: 1 funktion an das Gerat der Sicherheitsfunktion
PL: c Demand to our device based on the .
Intervall for cyclic test of the safety
MTTF 342,9 a (year) evaluated neccessary safety level of function
the application.
DC, 4,9 %
d - 365 d/a (days/year) Cf)nS|_gn_e resulltant de_la fonction Interyal du’ cor_1tr(_)|e cyclique de la
o0 sécuritaire de I'appareil fonction sécuritaire
h,.: 24 h/d (hours/day)
—= Richiesta al nostro dispositivo basato | I iclico della funzi
Loyct: 3600 s/cycle sul livello di sicurezza neccessary ntervall per test ciclico della funzio-
) - ne di securezzia
21 /h (hour) valutata dell'applicazione
. einmal pro Monat
(F)’Iéteswnh once per month
IEC/EN 62061 nach; acc. to; selon; | or Cat. 4 mensuel
IEC/EN 61508 conformi a Ur\a Vcilta aIJmhese
einmal pro Jahr
. Cat. 3 annuel
SIL: 1 IEC/EN 61508 una volta al mese
HFT": 0 einmal pro Monat
g”: gl‘ 3, once per month
DC: 4,9 % nach; acc. to; selon; ith HET = 1 mensuel
PEH. - 8 02E-08 bt conformi a w —_|unavolta al mese
D ! IEC/EN 62061, SILCL 2 einmal pro Jahr
) HFT = Hardware-Fehlertoleranz IEC/EN 61508 L once per year
Hardware failure tolerance with HFT = 1 annuel
Tolérance défauts Hardware una volta al mese

|nfo

DE | Die angefiihrten 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.

| 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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0224210

Safety Technique

SAFEMASTER
Safety Mat Switch Gear
BG 5925._ /910

Function Diagram

DOLD
¢ 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

Safety-mat switch gear with manual or automatic restart

Can also be used for safety edges

Qutput: max. 3 NO contacts

Line fault detection on On-button

Manual restart or automatic restart when connecting the supply
voltage, switch S2

LED indicator for state of operation

Indicator for status of switching element

LED indicator for channel 1 and 2

Removable terminal strips

Wire connection: also 2 x 1,5 mm? stranded ferruled (isolated),
DIN 46 228-1/-2/-3/-4 or

2 x 2,5 mm? stranded ferruled DIN 46 228-1/-2/-3/-4

e Width 22,5 mm

pushbutton | |
On Approvals and Markings
N ;u?ctional
afety
f . e
o™ | | | | A c@ US LISTED @
150600000000 Canada / USA A025518
ki | | | Applications
. Protection of people and machines
* Line fault detection e Emergency stop circuits on machines
K2 | at the On pushbutton « Monitoring of safety gates
W51 e Switch gear for lightbars
e Switch gear for safety mats and safety edges
Block Diagram Indicators
upper LED: ON when supply connected
Al(+IAZ0) S S12 522 S5 534 13 23 33 lower LEDs: ON when relay K1 and K2 energized

A

Monitoring

Overvoltage and
0 logic K1

short circuit prot.

S21

Connection Terminals

Terminal designation Signal description

Al (+) +/L
A2 (-) -/N
S12, S22, S34 Inputs
S11, S21, S33 Outputs

Positive driven NO contacts for

13, 14, 23, 24, 33, 34 B
release circuit

21,22, 31, 32 Positive guided indicator output

Circuit Diagrams

pE=

nE=
)
13

. | |
| :

P g lAIsT ERCIE sip AL IST 233
I s ki CH -~ I 77, Sl o A i
1S3 P B :
83 e o 8 T !
i a2 21 lig g ! | [a2 [s21 g loa |3 !
: I

7)13)23 31

r T 1
! &|A1 |st1 13 |2 ! ! $|A1 |st1 !
I s ki CH - 1o k- i
1 S8 P i
= [ e B A I [ !
i [n2 21 lia 22 ! i [n2 Is21 lia loa ¥ !
: ! 1
EEh B0
BG 5925.16/910 BG 5925.22/910
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Unit Programming

plate

S2 reset O
aulo
manual
:]

M6374

Drawing shows setting at the state of delivery

Notes

Line fault detection on On-button:

The line fault detection is only active when S12 and S22 are switched
simultaneously. If The On-button is closed before S12, S22 is connected
to voltage (also when line fault across On-Button), the output contacts will
not close.

A line fault across the On-button which occurred after activation of the
relay, will be detected with the next activation and the output contacts
will not close. If a line fault occurs after the voltage has been connected
to S12, S22, the unit will be activated because this line fault is similar to
the normal On-function. The gold plated contacts of the BG 5925 mean
that this module is also suitable for switching small loads of 1 mVA - 7 VA,
1 mW -7 W in the range 0,1 - 60 V, 1 - 300 mA. The contacts also permit
the maximum switching current. However since the gold plating will be
burnt off at this current level, the device is no longer suitable for switching
small loads after this.

The terminal S21 permits the operation of the device in IT-systems with
insulation monitoring, serves as a reference point for testing the control
voltage.

Connecting the terminal S21 to the protective ground bridges the internal
short-circuit protection of Line A2 (-). The short-circuit protection of line
A1 (+) remains active.

With the model BG 5925/910 control unit for safety mats, the switch S1
must always be set to cross fault monitoring. Depending on the operation
of the machine, the switch S2 is set to automatic or manual restart.

Technical Data

Input circuit

Nominal Voltage U,:
Voltage range

at 10% residual ripple:
Nominal consumption:
Min. Off-time:

Control voltage on S11:
Max. permissible contact
resistance of safety mat:
Cross fault current
between line S11-S12 and
line S21-S22 with active
safety mat or safety edge
start-up:

continuously:

Control current over
S$12, S22:

Min. voltage between

terminals S12, S22 and S21:

Short-circuit protection:

DC 24V

09..1,1U,

DC approx.2 W

1s

approx. DC 23V at U

30 Q

max. 0,4 A for approx. 2 ms
approx. 29 mA at U

40mAat U,
DC 21 V when relay activated

and U on A1 - A2
Internal fuse rating

Overvoltage protection: Internal VDR
Output

Contacts

BG 5925.02/910: 2 NO contacts

BG 5925.03/910: 3 NO contact

BG 5925.16/910: 1 NO, 1 NC contact
BG 5925.22/910: 2 NO, 1 NC contact

The NO contacts are safety contacts.
The NC contacts 21-22 or 31-32 can only be used for monitoring.

Operate delay typ. at U,:
Manual start:

automatic start:

Release delay typ. at U;:
Disconnecting the supply:
Disconnecting S12, S22:
Contact type:

Nominal output voltage:

Switching of low loads:
(contact 5 u Au)
Thermal current | :

Switching capacity

to AC 15

NO contact:

NC contact:

to DC 13:

NO contact:

NC contact:

Electrical contact life
toAC15at2 A, AC230V:
toDC 13at1 A, DC24V:
Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

220

40 ms
200 ms

50 ms

15 ms

forcibly guided

AC 250 V

DC: see limit curve for arc-free
operation

>100 mV

>1mA

5A

(see current limit curve)

3A/AC230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

10° switching cycles IEC/EN 60 947-5-1
> 150 x 10° switching cycles

max. 1 200 operating cycles / h

6 AgL IEC/EN 60 947-5-1
C8A

10 x 10° switching cycles



Technical Data

General Data

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
-25..+85°C
<2.000 m

4 kV / 2 (basis insulation) IEC 60 664-1
IEC/EN 62 061
Limit value class B EN 55 011
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

Box terminal with wire protection,
removable terminal strips

DIN rail IEC/EN 60 715
2209

IEC/EN 60 068-1

Width x height x depth:

22,5x 84 x 121 mm

UL-Data

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use

applications”
Nominal voltage U,
Ambient temperature:

Switching capacity:
Ambient temperature 25°C

Ambient temperature 55°C:

Wire connection:

DC 24V

-15 ... +565°C

Pilot duty B300
5A 250Vac Resistive
5A 24Vdc Resistive or G.P.

Pilot duty B300
3A 250Vac Resistive
3A 24Vdc Resistive or G.P.

60°C / 75°C copper conductors only
AWG 20 - 12 Sol Torque 0.8 Nm
AWG 20 - 14 Str Torque 0.8 Nm

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

Standard Type

BG 5925.02/910/61 DC 24 V

Article number:

e Output:

¢ Nominal voltage U,
e Width:

0049869
2 NO contacts
DC 24V
22,5 mm

Ordering Example

BG 5925 .

/910 /61 DC 24V

Nominal voltage
with UL-approval

Contact

Type

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

Power supply not connected

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

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

LED "K2" lights up,
but "K1" 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 K2 is welded
(replace device)
- Incorrect setting of switch S2
- Manual start mode:
Line fault on start-button (disconnect
power supply and remove fault)
- Automatic start mode:
S33-S34 not bridged

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.
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Characteristics

Application Examples

250 \\ f";l B
\ g safety mat _|
etc - .
200 on o -~ -t
‘\ (EStart) i i
150 ( ) 811 1533 834 LS12 (LSZZ 821 13 .
o ~ —— . . oi
2 ! (S2 Start in position "Hand") 1
100 ! BG5925. /910 !
< N
= \C Lot ) e o e otk o —— O =0 _ol
= A2(-) 14
5 N
E 50 \ M7603
Switch gear for safety mats and edges
0 01 03 05 1 3 10 switch S2 position: Manual start
' sWitch}ng current A (For automatic restart S2 in position Autostart and link on S33-S34)
. ) ) Suited up to SIL3, Performance Level e, Cat. 4
safe breaking, no continuous arcing,
max. 1 switching cycle /s
Arc limit curve under resistive load
s FA) A L1
safety mat _| [
75 etc ' !
*-"-o
T 0
50 R m—
A1(+)] S11 S33 S34 S12 !}SZZ 821 13 23 .
I.o.._ —_—) = . - ===
25 : (S2 Start in position "Auto") |
! BG5925. /910 I
1, /_\_2()_ ......................... .01:._02;..0_.1
0 T T T T 1 T T oy X ;
0 10 20 30 40 50 60 o
) K4 K5
Quadratic total current M7116 ¢
| - Ji

2P=L4+l+0

Iy, 1,, 15 - current in contact paths

Quadratic total current limit curve

Switch gear for safety mats and edges

Contact reinforcement by external contactors, 2-channel.

switch S2 position:

Suited up to SIL3, Performance Level e, Cat. 4
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

IT Marcatura e collegamenti

—

T T
Al S33S34

QRIR

13 23 24

R/;RRO

safemaster|
BG5925
Netz(O)
~
&

kKt O
kK2 O
3 |23
K1 4/

K2
1424

RSO

14 511512

QAR

S21522 A2
T T

o —

M10313

g4mm/PZA1
0,8 Nm
7 LB.IN

A=10mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5...1,5 mm?
M10248 2x AWG 20to 16

!
b

A=10mm

A
- 1x0,5...25mm?
1 x AWG 20 to 14

2x0,5...1,5mm?

M10249 2xAWG 20to 16
A A=10mm
- = 1x0,5...4 mm?

1x AWG 20 to 12

2x0,5...1,5 mm?
M10250 2x AWG 20 to 16

IRl
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DE | Gerateprogrammierung DE | MaBbild (MaBe in mm)
EN | Setting EN | Dimensions (dimensions in mm)
FR | Programmation de I'appareil FR | Dimensions (dimensions en mm)
IT | Impostazione del modulo IT | Dimensioni (dimensione in mm)
121
22,5 118
it i
RR® )
[egessley

S2 Start O

Auto O

Hand

i

S2 reset
outa

manual

M6373

i

O
O

O

Stortnoge O
oufomatic

manual

i

M6374

DE | S2 Start
[0 Auto
M Hand

FR | S2 Reset
[J Auto
B Manu

IT S2 Start
[J automatico
H manuale

M6375

DE | Die Schalterstellung zeigt den Lieferzustand.

EN | Drawing shows setting at the state of delivery

FR | Appareil livré tel que sur le schéma.

IT La figura mostra I'impostazione al momento della consegna.

35
Lo |
84

DRI
RR®
m M10049 —

Hutschiene
DIN EN 60715

DE | Montage / Demontage der Klemmenblécke

EN | Mounting / disassembly of the terminal blocks

FR | Montage / Démontage des borniers ammovibles

IT | Montaggio / Smontaggio di morsetti estraibili
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DE | Sicherheitstechnische Kenndaten
EN | Safety Related Data

FR | Données techniques sécuritaires
IT | Idatidi sicurezza

EN ISO 13849-1:

Anforderung seitens der Sicherheits-
funktion an das Geréat

Intervall fiir zyklische Uberpriifung
der Sicherheitsfunktion

Demand to our device based on the
evaluated neccessary safety level of
the application.

Intervall for cyclic test of the safety
function

Consigne résultant de la fonction
sécuritaire de l'appareil

Interval du contréle cyclique de la
fonction sécuritaire

Kategorie / Category: 4
PL: e
MTTF 236,3 a (year)
DC,' 99,0 %
dy: 365 d/a (days/year)
h,: 24 h/d (hours/day)
[ Loy’ 3,60E+03 slcycle

=1 /h (hour)

Richiesta al nostro dispositivo basato
sul livello di sicurezza neccessary
valutata dell'applicazione

Intervall per test ciclico della funzio-
ne di securezzia

IEC/EN 62061

IEC/EN 61508:

SIL CL: IEC/EN 62061
SIL: IEC/EN 61508
HFT?: 1

DC: 99,0 %

PFH,: 2,09E-10 h

T, 20 a (year)

) HFT = Hardware-Fehlertoleranz

Hardware failure tolerance
Tolérance défauts Hardware
Tolleranza ai guasti hardware

. einmal pro Monat
cat3" | [orcepermont
Egs?c;r%cicéto; selon; |or Cat. 4 una volta al mese
einmal pro Jahr
ENISO 13849-1 PL d with once per year
Cat. 3 annuel
una volta al mese
einmal pro Monat
g:t gl‘ 5, once per month
nach; acc. to; selon; ith HET = 1 mensuel
conformi a wi —_|una volta al mese
IEC/EN 62061, einmal pro Jahr
IEC/EN 61508 g”: SL 2 once plef year
" _ 4 |annue!
with HFT =1 | jna volta al mese

|nfo

DE

Die angefuihrten Kenndaten gelten fiir die Standardtype.
Sicherheitstechnische Kenndaten flr 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 |'utilisateur.

| 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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0270982

Safety Technique
SAFEMASTER

Safety Edge Module n o I- n
LG 5944 /DYs\

Your Advantages

¢ Current limitation protects the connected safety edge against
electrical destruction by overcurrent and short circuit

¢ Universal usage with safety edges with different allowed
switching currents (also for lower switching currents)

¢ Pluggable terminal blocks for easy exchange

Features

¢ According to

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

- Safety Integrity Level (SIL) 3 to IEC/EN 61508
According to IEC/EN 60 204-1

Output: 2 redundant safety outputs

Line fault detection on On-button

Manual restart or automatic restart, switch S2

Indication for operating condition

LED indicator for channel 1 and 2

As option with pluggable terminal blocks for easy exchange
of devices

- with screw terminals

- or with cage clamp terminals

Width: 22.5 mm

Product Description

The safety edge module LG 5944 monitors safety edges with a permitted
switching current of > 10mA. It enables or disables a safety circuit and
can be used to protect men and machine. To avoid a damage of the sa-
fety edges by excessive currents, the current provided by the LG 5944 is
limited to 10 mA even in the case of a short circuit.

Function Diagram Approvals and Markings

obuen [ | [ ] c@ US LISTED

Connection Terminals

not pressed Canada / USA
safety edge I I I I
pressed
Indicators
K1
green LED PWR: on when supply connected
K2 green LED K1: on when relay K1 energized
M9468
green LED K2: on when relay K2 energized
Block Diagram Circuit Diagram
AM(+) A2 ST1 ST2 M1 M3 M4 S33 S34 13 (2)3_ (T) 13123
| ! —_—— 533534/ ST1{ST2|— + = + — - |
. | -
I ] b M) 13123 |
1 overvoltage and monitoring )\ ! 1 vl ki b-_/-_ |
i short circuit protection logic K1\_ | | % KL I
! i L e )/ !
; I | [n2 la o 1
I 1 |
. 1 = —_——
i I M1{M2{ M3 | M4 W9276 5
1 I A2 14124
| .
i |
1 .
i |
1 .
[ |

OO+ —- Terminal designation Signal description
M9469 a M2 14 24 A1 (+) +/L
A2 -/N
M1, M2, M3, M4 Measuring input
ST1, ST2 Connections for On-button
S33, S34 Connections for Test-button
13, 14, 23, 24 Forcibly guidgd NO contacts for
release circuit
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Notes

Line fault detection on start button:

If a linefault is present on the start button before the power is applied to
A1,A2, the output contacts will not switch on.

A line fault across the On-button which occurred after activation of the
relay, will be detected with the next activation and the output contacts will
not close.

To guarantee the oprating safety of the LG5944, the safety fuction has to
be tested regularly (time period depending on the application). This has to
be done in 2 steps. As first step the sensor must be operated to proof the
function of the sensor. As second step the test button on the monitoring
device has to be operated ( the sensor must not be activated) to simula-
te a broken sensor wire. in both cases the safety function must operate,
which results in de-energisation of the safety output relays K1, K2, swit-
ching off the LEDs (K1, K2), opening of the contacts (13/14, 23/24).

Technical Data

Input

AC/DC 24V

DC0.9..12 UN/AC 0.8..1.1U,
DC approx. 1.6 W/ AC approx. 3 VA
Internal with PTC / electr. current limit

Nominal Voltage U,:
Voltage range:

Nominal consumption:
Short-circuit protection:

Overvoltage protection: Internal VDR

Max. permissible safety edge

contact resistance

LG 5944/ 0_: 200 Q

LG 5944/ 1_: 800 Q

Termination resistor of the

safety edge when

connected in 2 wire circuit:

LG 5944/ 0_: 1,2kQ

LG 5944/ 1_: 8,2 kQ

Switching current

when operated by

the safety edge

LG 5944/00_:

DC: approx. 5,5 mA at U
AC: approx. 7,5 mAat U
LG 5944/01_:

DC: approx. 1,2 mA at U
AC: approx. 1,6 mA at U
LG 5944/10_:

DC: approx. 3,0 mA at U
AC: approx. 4,1 mAat U
LG 5944/11_:

DC: approx. 0,6 mA at U
AC: approx. 0,8 mA at U
Output

Contacts: 2 SchlieBer

Operate delay typ. bei U;:

Manual start: 20 ms

Automatic start when

connecting the power supply: 300 ms

when enabled by

the safety edge: 20 ms

Release delay typ. bei U,:

Disconnecting the supply: 80 ms

when activating the safety edge: 40 ms

Contact type: forcibly guided
Nominal output voltage: AC 250V

DC: see limit curve for arc-free operation
Thermal current | : max.5 A

Technical Data

Switching capacity
to AC 15:

to DC 13:

to DC 13:

Electrical contact life

toAC15at2 A, AC 230 V:

Permissible operating
frequency:

Short circuit strength
max. fuse rating:

line circuit breaker:
Mechanical life:

General Data

3A/AC230V
2A/DC24V
4A/24V at0.1 Hz

IEC/EN 60 947-5-1
IEC/EN 60 947-5-1

10° switching cycles IEC/EN 60 947-5-1
max. 1200 switching cycles / h

10A gL IEC/EN 60 947-5-1
B6A

10 x 108 switching cycles

Operating mode:
Temperature range
operation:

storage:

altitude:

Clearance and creepage
distances

Rated impulse 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
-25..+85°C
<2.000 m

4kV/2
IEC/EN 62 061
Limit value class B

IEC 60 664-1
EN 55 011

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 IEC/EN 60 068-2-6

frequency 10 ... 55 Hz

15/055/04 IEC/EN 60 068-1
EN 50 005

Plus-minus terminal screws M 3.5

box terminals with wire protection or

cage clamp terminals

DIN ralil

approx. 200 g

IEC/EN 60 715

Width x height x depth
LG 5944:

22.5x90 x 121 mm

LG 5944 PC: 22.5x 111 x121 mm
LG 5944 PS: 22.5x104 x 121 mm
UL-Data

The safety functions were not evaluated by UL. Listing is accomplished
according to requirements of Standard UL60947, “general use

applications”
Standards:

- ANSI/UL 60947-1, 5™ Edition (Low-Voltage Switchgear and Controlgear

Part1: General rules)

- ANSI/UL 60947-5-1, 3" Edition (Low-Voltage Switchgear and Controlgear
Part5-1: Control circuit Devices an Switching Elements - Electro-
mechanical Control Circuits Devices)

- CAN/CSA-C22.2 No. 60947-1-13, 2™ Edition (Low-Voltage Switch-
gear and Controlgear - Part1: General rules)

- CAN/CSA-C22.2 No. 60947-1-14, 1t Edition (Low-Voltage Switch-
gear and Controlgear - Part5-1: Control circuit Devices an Switching
Elements - Electromechanical Control Circuits Devices)

Switching capacity:

Wire connection:

Pilot duty B300, Q300
8A 250Vac Resistive or G.P.
8A 24Vdc

min. 60°C copper conductors

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

LG 5944.02PC/61 AC/DC 24V

Article number: 0059038

e Qutput: 2 NO contacts

* Nominal voltage U, AC/DC 24V

* Width: 22.5 mm
Ordering Example

LG 5944 .02 / /61 AC/DC 24V

—— Nominal voltage

UL-approval

Termination resistor of the

safety edge in

2 wire connection

0..1.2kQ

1..8.2kQ

Number of safety edges

wire connection

0 device for 1 safety edge
(2- and 4- wire connection
possible)

1 device for 2 safety edges
(only 2-wire connection
possible)

Type of terminals

without indication:
terminal blocks fixed
with screw terminals

PC (plug in cage clamp):
pluggable terminal blocks
with cage clamp terminals

PS (plug in screw):
pluggable terminal blocks
with screw terminals

Contacts

Type

Troubleshooting

Failure

Potential cause

LED "Power" does not light up

- Power supply not connected
- Cross fault between S11 and S21

LED "K1" lights up,
but "K2" remains off

- Safety relay K1 is welded
(replace device)

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

LED "K2" lights up,
but "K1" 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

Manual start mode:

- Line fault on start-button (disconnect
power supply and remove fault)

Automatic start mode:

- S33-S34 not bridged

- A safety relay is welded (replace device)

- Incorrect setting of switch S1

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.
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Application Examples

safety edge
M3 M4 13 23
C—_ —O=O-.
|
|
ek e k= —— . — -0 -0—
14 24
M9470 b

Application example for /0xx

Safety device fore safety edges

Switches in pos.: S2: manual start

(for automatic restart S2 on autostart and ST1-ST2 bridged)
Connection: 2-wire circuit

Suited up to SIL3, Performance Level e, Cat. 3

L1

on | safety edge
ESip T -""e
o test
g m K4
K5
Al(+) |S33 |S34 |ST1 [ST2 M1_OM2 OMB M4 [13 [23
i [, :'_'_':_ _____ 1 i
I 1.G5944.02/0xx |
A2 14 |24
K4 K5
N —e *~—o
M9472 ¢

Application example for /0xx

Contact multiplication by external contactors.

The function of the external contactors is monitored by connecting the
NC contacts into the feedback circuit ST1-ST2 (for automatic restart S2
on autostart and instead of the ON button ST1-ST2 has to be bridged).

L1

safety edge

Application example for /0xx
Safety device fore safety edges
Switches in pos.: S2: manual start

M9471 b

(for automatic restart S2 on autostart and ST1-ST2 bridged)

Connection: 4-wire circuit
Suited up to SIL3, Performance Level e, Cat. 3

L1

safety edge 1 safety edge 2

E-stop -"-9 -"-9

: on

.»'_1_] E__

Al(+) [S33 [S34 [ST1 [ST2 [ M1 [M2 [M M4 13 23
—O=-O = . —_ O - O=-0O- = O+ =O—
1
i 1G5944.02/1xx

Application example for /1xx
Safety device fore safety edges
Switches in pos.: S2: manual start

M11644

(for automatic restart S2 on autostart and ST1-ST2 bridged)

If only 1 sensor is connected to one of the sensor inputs M1/M2, the

other sensor input M3/M4 has has to be bridged with a resistor

(/10x: 1,2 kOHM £1%; /11x: 8,2 kOhm +1%).
Suited up to SIL3, Performance Level e, Cat. 3
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DE | Beschriftung und Anschliisse

EN | Labeling and connections

FR | Marquage et raccordements

SO

5855

£x safemaster
z LG5944
PWRO 13 )23
K1 Q—#j/
K2

114 12t

(:)T%t
0060930

2289

M2 M M

®O®

M11562

Al B3 23

HOHS

S33 S34 ST1 512

HHOG

I===|
be LG5944
PWRO 113 )23
K1 077177/

2 O]

1 124

O e

00Muster

=

HHEE

Ml M2 M3 M4

HOHS

A2 1424
M11563

HE e
T T
M) 13|23

533|S34|ST1|ST2

==
Hg Safemaaster
B LG5944

oLD

PR O
a O 71137/23
@ O~4-/

14" 124

(:)T%t

0059038

==|
AL
A2 AR

M10248

1x0,5...4 mm?
1xAWG 20 to 12
2x0,5...2,5 mm?
2 x AWG 20 to 14

1x0,5...2,56 mm?
1xAWG 20 to 14
2x0,5...1,5mm?
2x AWG 20 to 16

1x0,5...2,56 mm? 1x0,5...4 mm?
1xAWG20to 14 | 1 x AWG 20 to 12

PS PC
- @4 mm/PZA g4 mm/PZA DIN 5264-A; 0,5 x 3
TS 0,8 Nm 0,8 Nm
7 LB.IN 7 LB.IN
A A=8mm A=8mm A=10..12mm A=12mm
S:u

=

M10249

A=8mm
1x0,5..2,56 mm?
1x AWG 20 to 14

2x0,5...1,5mm?
2 x AWG 20 to 16

A=8mm
1x0,5..2,5 mm?
1x AWG 20 to 14

2x0,5..1mm?
2 x AWG 20 to 18

A=10..12mm A=12mm
1x05..1,56mm? | 1x0,5...2,5 mm?
1xAWG 20to 16 | 1 x AWG 20to 14

NN

M10250

A=8mm
1x0,5...4 mm?
1 x AWG 20 to 12

2x0,5..2,5 mm?
2 x AWG 20 to 14

A=8mm
1x0,5...2,5 mm?
1x AWG 20 to 14

2x0,5...1,5mm?
2x AWG 20to 16

A=10..12mm A=12mm
1x0,5..25mm? 1x0,5...4 mm?
1xAWG20to 14 | 1 x AWG 20to 12
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DE | MaBbild (MaBe in mm)

EN | Dimensions (dimensions in mm)

FR

Dimensions (dimensions en mm)

[
== ==
[=R=H=0=]

M4150_a

= =
(== ==
I=A=]

B

I=N=|I=Y=!
EE &S]
L |

ISI=§=!
(=)=
=]

=)=
1=

121

113

LG 5944 90 | 22,5

M4150 a

<| |LG5944PS| 104 | 225

LG 5944 PC| 111 | 225

DE | Gerateprogrammierung DE | Montage / Demontage der PS / PC-Klemmenblécke
EN | Setting EN | Mounting / disassembly of the PS / PC-terminal blocks
FR | Programmation de I'appareil FR | Montage / Démontage des borniers ammovibles

M9335 a

DE | S2 darf nur bei unbestromtem Gerat betatigt werden!
Die Schalterstellung zeigt den Lieferzustand.

EN | Disconnect unit before setting of S2
Drawing shows setting at the state of delivery

FR | Commutation de S2 uniquement hors tension.
Appareil livré tel que sur le schéma.

DE

Demontage der steckbaren Klemmenblécke (Stecker)

1.
2.

3.
4

Gerat spannungsfrei schalten.

Schraubendreher in die frontseitige Aussparung zwischen
Stecker und Frontplatte hineinschieben.
Schraubendreher um seine Langsachse drehen.

. Beachten Sie bitte, dass die Klemmenblécke nur auf dem

zugehdrigen Steckplatz montiert werden.

EN

Removing the terminal blocks with cage clamp terminals

1.

2
3.
4.

The unit has to be disconnected.

Insert a screwdriver in the side recess of the front plate.
Turn the screwdriver to the right and left.

Please note that the terminal blocks have to be mounted on
the belonging plug in terminations.

FR

Démontage des borniers amovibles

1.
2.

3.
4.

Mise hors tension de I'appareil

Enfoncer un tourne-vis dans la fente entre la face avant et le
bornier

Tourner le tourne-vis pour libérer le bornier

Tenir compte du fait que les borniers ne doivent étre montés
qu’a leur place appropriée
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DE | Sicherheitstechnische Kenndaten

EN | Safety Related Data

FR | Données techniques sécuritaires

Anforderung seitens der Sicherheits-
funktion an das Geréat

Intervall fiir zyklische Uberpriifung
der Sicherheitsfunktion

Demand to our device based on the
evaluated neccessary safety level of
the application.

Intervall for cyclic test of the safety
function

Consigne résultant de la fonction
sécuritaire de l'appareil

Interval du contréle cyclique de la
fonction sécuritaire

einmal pro Monat

cP:Ié_neswith once per month
nach; acc. to; selon; ' mensuel
EN ISO 13849-1 . einmal pro Jahr
Elétdsm't once per year
) annuel
SILCL 3, einmal pro Monat
SIL3 once per month

nach; acc. to; selon; | it HFT = 1

mensuel

IEC/EN 62061, SILCL2
IEC/EN 61508 ST

with HFT =1

einmal pro Jahr
once per year
annuel

EN ISO 13849-1:
Kategorie / Category: 3
PL: e
MTTF ;. 703,0 a (year)
DC, 99,0 %
&e : 365 d/a (days/year)
Ee' 24 h/d (hours/day)
Lyc_le : 3600 s/cycle
21 /h (hour)
IEC EN 62061
IEC EN 61508:
SIL CL: IEC EN 62061
SIL IEC EN 61508
HFT": 1
DC: 99,0 %
PFH,: 6,7E-11 h
T.: 20 a (year)

) HFT = Hardware-Fehlertoleranz
Hardware failure tolerance
Tolérance défauts Hardware

|nfo

erhalten Sie auf Anfrage.

DE | Die angefiihrten Kenndaten gelten fir die Standardtype.
Sicherheitstechnische Kenndaten flr andere Gerateausflihrungen

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.

doivent étre définies par I'utilisateur.

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
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0230763

Safety Technique

SAFEMASTER
Extension Module
BG 5929

®
DOLD
According to

- Performance Level (PL) e and category 4 to EN ISO 13849-1: 2008
- SIL Claimed Level (SIL CL) 3 to IEC/EN 62061

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

when connected to a suitable safety module

Redundant and forcibly guided contacts

Output: max. 5 NO contacts or 4 NO contacts / 1 NC contact
1- or 2-channel connection

LED indication for operation

Removeable terminal strips

Wire connection: also 2 x 1.5 mm? stranded ferruled (isolated),
DIN 46 228-1/-2/-3/-4 or

2 x 2.5 mm? stranded ferruled DIN 46 228-1/-2/-3

Width 22.5 mm

Indication
BG 5929 LED K1/K2: on, when operating voltage applied
BG 5929/100 LED K1: on, when relay K1 energized
LED K2: on, when relay K2 energized
Notes

The extension module must only be used together with a safety unit e.g.
LG 5925) that monitors the feedback circuit Y1/Y2 to achieve (SIL CL) 3
acc. to IEC/EN 62061, SIL 3 to IEC/EN 61508, Performance Level (PL) e
and Category 4 to EN ISO 13849-1: 2008.

Approvals and Markings

Type
Approved

<AV

TOVR hemland

*
0“ us

Canada/ USA

* see variants

Applications

Contact multiplication of emergency-stop modules and safety door monitors.

Block Diagrams

K2

K1/KI2:}“"““ NN E
//SZ l l E
e U e U e

l._o_
A2(-) 14 24 34 44 52 Y2
M6991 a
BG 5929.54
Al(+) A2(-) 13 23 33 43 Y1
!_. e O =O=O O — -
] i
i i
! i
1 —
i Z A 00F---A- A7
i i
] i
i i
i = F ROr---A- AT
I |
I i
! i
1
- O._ —— — — . — — . — .O_O.O__I
A3(+) A4() 14 24 34 44 Y2
M8026

BG 5929.04/100

13 23 33 43 53 Y1

K2

Eathlliinm

N

l.—O-
A2(-) 14 24 34 44 54 Y2
M7013_a
BG 5929.60
Al(+) A2(-) 13 23 33 4 W
- —_——r e ————— O == Q== O=-=

Z24v.—.. //SZ
Zz4v.—.. ,/SZ

O
42

O -0—0
14 24 34

BG 5929.48/100




Circuit Diagrams
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BG 5929.54 BG 5929.60 BG 5929.04/100 BG 5929.48/100
Technical Data Technical Data

Input Clearance and creepage

distances
Nominal voltage U,;: AC/DC 24V rated impuls voltage /
Voltage range: AC0.8..1.1U, pollution degree: 4 kV / 2 (basis insulation) IEC 60 664-1
at 10% residual ripple: DC0.9..11U, EMC
at 48% residual ripple: DCo0.8..1.1U, Electrostatic discharge: 8 kV (air) IEC/EN 61 000-4-2
Nominal consumption HF-irradiation: 10V/m IEC/EN 61 000-4-3
BG 5929 Fast transients: 4 kV IEC/EN 61 000-4-4
AC 24 V: 2.1VA Surge voltages
DC 24 V: 15W between
BG 5929/100 wires for power supply: 1kV IEC/EN 61 000-4-5
AC 24 V: 2x1.1VA between wire and ground: 4 kV IEC/EN 61 000-4-5
DC 24 V: 2x0.75W HF-wire guided: 0V IEC/EN 61 000-4-6
Nominal frequency: 50/60 Hz Interference suppression: Limit value class B EN 55 011
Control current: Degree of protection
BG 5929 Housing: IP 40 IEC/EN 60 529
AC 24 V: 60 mA Terminals: IP 20 IEC/EN 60 529
DC 24 V: 65 mA Housing: Thermoplast with VO behaviour
BG 5929/100 according to UL subject 94
AC 24 V: 2 x 40 mA Vibration resistance: Amplitude 0.35 mm |EC/EN 60 068-2-6
DC 24 V: 2 x40 mA frequency 10 ... 55 Hz

Climate resistance: 15/055/ 04 IEC/EN 60 068-1
Output Terminal designation: EN 50 005

Wire connection: 1 x 4 mm? solid or
Contacts 1 x 2.5 mm? stranded ferruled (isolated)
BG 5929.60: 5 NO contacts, or

1 NC contact for feed back circuit 2 x 1.5 mm? stranded ferruled (isolated)

BG 5929.54: 4 NO contacts, 1 NC contact DIN 46 228-1/-2/-3/-4 or

BG 5929.04/100:
BG 5929.48/100:
Operate time:

Release time:
Contact type:

Nominal output voltage:

Thermal current |,

Switching capacity
to AC 15

NO contact:
NC contact:
toDC 13

NO contact:
NC contact:
toDC 13

NO contact:
NC contact:
Electrical life

to AC15at2 A, AC 230 V:

Permissible switching
capacity:

Short circuit strength
max. fuse rating:

max. line circuit breaker:
Mechanical life:

General Data

1 NC contact for feed back circuit
4 NO contacts,

1 NC contact for feed back circuit
3 NO contacts, 1 NC contact,

1 NC contact for feed back circuit
max. 20 ms

2 x 2.5 mm? stranded ferruled
DIN 46 228-1/-2/-3

max. 35 ms

relay, forcibly guided

AC 250V

see total current limit curve

max.5 A

3A/AC 230V IEC/EN 60 947-5-1
2A/AC230V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1
1A/DC24V IEC/EN 60 947-5-1

4A/24V at0.1 Hz
4A/24V at0.1 Hz

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

1200 switching cycles / h
IEC/EN 60 947-5-1
6 AgL
C8A
10 x 108 switching cycles

Operating mode:
Temperature range
operation:

storage :

altitude:

Continuous operation

-15...+55°C
-25..+85°C
<2.000 m

Wire fixing: terminal screws M 3.5
box terminal with wire protection

Mounting: DIN rail IEC/EN 60 715

Weight: 180 g

Dimensions

Width x heigth x depth: 22.5x 84 x 121 mm

Safety Related Data

Values according to EN ISO 13849-1:

Category:: 4

PL: e

MTTF 1443 a

DC/DC,,;: 99.0 %

d,: 365 d/a (days/year)
o' 24 h/d (hours/day)
Zkiust 3.60E+03 s/Zyklus

21 /h (hour)

Values according to IEC/EN 62061 / IEC/EN 61508:

SIL CL: 3 IEC/EN 62061
SIL 3 IEC/EN 61508
HFT: 1

DC/DC,, 99.0 %

SFF 99.7 %

PFH,: 3,27E-10 bt

T, 20 a

1

) HFT = Hardware-Failure Tolerance

u The values stated above are valid for the standard type.

InfO 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.
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Standard Type

BG 5929.60 AC/DC 24V 50/60 Hz
Article number: 0050807

o 